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[Supplement to the ENGLISH MECHANIC, September 22, 1882.] 


INDEX TO VOL. XXXV. ENGLISH MECHANIC. 


ABBE, theory of microscopical viaion, 


Abbe’s apertometer, 429, 651 
Abbot-ford class of N.B. engines, weight 
of, 111 
Aberration : and parallax, 281 
of mirrors, 171, 402 
of parabolic speculum, 351, 452 
spherical, 281, 290 
Abscess in groin, 430 
Academy boards, 358 
Accident: Harton, 495 
Portskewet Pier, 357 
Werrington Junction and Ely, 524 
sec a railway, and waggon couplings, 
57 


Accounts, Industrial Company’s, 530 
Accumulators, Faure’s, 549, 572 
Acctic acid, gravity of, 507, 549 
Achromatic: object-glass, theory of, 130, 
207, H4, 371, 393, 418, 440, 489, 537 
telescope, a crown-glass, 273, 243, 352, 
402, 536 
Achromatism : crowa-glass, 50:1, 549, 593 
of optical instruments, irrationality of 
the spectrum in its relation to the, 46 
Acids, impurities in, 54, 65 
Acne, Ct 
Action of eyepiece, 32S 
Adhesion of tlat driving-belts, 123 
Adhesive weight of locomotive, 13, 
Adjustment of mirrors, 10, 33, 62, 80 
Advances in photography, recent, 445, 471, 
494, 617, 541, 559 
Advertisements, gratis, S1, 107, 155 
ACh artificial forms of silica resembling, 
9: 
Age: of fossils, some possible sources of 
error in computing, 445 
of Stonchenge, 619 
Ague, 601 
Air: and steam, 135 
quantity of required for combustion of 
coal, 329 
Air-pumps, mercurial, 412 
Ajax, H.M.S., 602 
Alarm, electric, 17 
Alarum, 215 
Albuminoid substances, 373 
Alcoholic solutions, precipitating, 54 
“ Aldebaran,” to, 57, 505 
Aldebaran, comites to, 63 
Ale, ginger, 64 
Alkalimetry, 329 
Alloy for silvering metals, 494 
Alloys : analysis of, 67 
some notes on, 802 
Altazimuth and equatorial new com- 
bination, 306, 326, 351, 402 
Altitude, quadrant of, 282 
Alumina, sulphate of, 361 
Aluminium, 861, 384, 404, 481, 480, 549 
Amateur: dramatic club, 17, 39 
surgical appliances, 498, 527 
American: cloth, 180 
organ, 247, 269, 284, 810, 558 
— two-manual, 219, 285 
tricycle skate, 562 
Ammonia, new and delicate test for, 146 
Ammonium chloride, purifying, 224 


Ampere, 0 
Analogy between water-hammer action 
and earthquake phenomena, 146 

Analysis of Japanese bronzes, 516 
Analysis: of alloys, 07 

of arguzoid, 876 

of paint, C01 

of reficed copper, 54 


Analysis: of soap, 197 
of soils, 135 
of soot, 198 
of water, 246, 26S 
Analysts, Somerset House, 160 
Anesthetics, 64 
Andromeda, suspected variable stars in, 
400 
Andromedae, iota, 150 
Andromedes, the July, 498 
Ancmometer indications, 481 
Aniline colours, arsenic ia, 329, 394 
Animals; hibernation of, 96, 154 
how they became carnivorous, 493 
Ankles, weak, 106 
Anti-fat dietary, 454 
Antipodes, meat transport from the, 322 
Ants, getting rid of, 100, 136 
Apertometer, Abbe’s, 429, 551 
Aperture : and power in the microscope, 
the relation of, 374, 395 
4°56in., 516, 570 
Apology, an, 474 
Apparatus: dividing, 299 
gymnastic, 505 
spiral, 367 
Applications of clectricity, 95, 145, 167, 232 
Apsides, motion of the moon’s, 474 
Aquarium : 480 
tront, 334 
Aquarius, suepected variable stars in, 400 
Aquila, suspected variable stars in, 400 
Arago’s ** Popular Astronomy,” 53 
Arc: electric, experiments with the, 439 
— in vacuo, 301 
Archological, 602 
Arctic meteorological observations, 491 
Area of segment of circle, $ 
Aries, suspected variable stars in, 427 
Arcas of circles, 171 
Argo, suspected variable stars in, 400 
Arguzoid, analysis of, 375 
Arm, sick child’s, 480 
Armature, Siemens’s, 456 
Arsenic : 649, 653 
in aniline colours, 329, 384 
in wallpapers, 3S6, 628, 649, 577 
Artesian well, 449 
Artificial: cable, 37 
forms of silica resembling agate, 392 
Artists : canvas for, 37 
science for, 429 
Asbestos fireproof paint, 588 
Assaying, lessons in, 884 
Astatic galvanometer, 180 
Astronomical ; 18, 101, 161, 288, 247, 270 
bibliography, 252 
books, 192 
eyepieces, 259, 281, 305, 828, 337,351, 506 
notes, 76, 164, 254, 869, 464, 5S4 
observation, climate for, 9 
sketches, the blue pre.: for, 805 
telescope, 482 
Astronomy, Arago's popular, 53 
Atlantic steaming, fast, 848 
Atlas, star, for amateurs, 286 
Atmospheric nitrogen, 481 
Akopine ane daturine, coloured reaction 
or, 
Auctioneers’ responsibilities, 241 
Auriga, suspected variable stars in, 427 
Aurore, 79, 198 
Austral, the, 359 
Australian railway prospects, 267, 818 
Autographic transfers for printing pro- 
cesses, 166 
Automatic: air v. automatic vacuum 
brakes, 130, 524 


Automatic: arrangement for rec-iving 
workmen’s time checks, 13, 37, 177 
counting apparatus, 381 
musical instruments, 12, 59, 133, 137 
Axioms, Euclid’s, 529, 600 
Axle for tramcars, jointed, 459 


BACILLUS of tuberculosis, 378 
Back-gear headstock, 138, 160 
Background, photo., 182, 230 
Backstays, 174 
Bacteria, 314, 359, 362, 408, 480 
Bagpipes, 152 
Basing, 90 
Balance : chemical, SS, 111 
spring, reducing with acid, 17 
springs, 111, 181, 270 
wheel cutting tool,-553 
Balloon : 266 A 
experiments in Germany, 303 
Balloons : collodion, 292 
covering silk, 247 
Balls, turning wooden, 13 
Balmer’s and Phillip’s gas-stoves, 225 
Bankruptcy, 575, 595 
Bankrupt’s discharge, 595 
ar, boring horizontal, 15S 
Barlow lens, 53, 216 
Barney’s improvements in telephones, 369 
Barometer : a simple, 217 
Dr. Hay’s, 239 
Barrel, boring out, 359 
Barrels, staining gun, S5, 483 
Baiton accident and the vacuum brake, 
405 
Basin, making a green sand, 443 
Baskets, bleaching old willow, 483 
Bath : gas, 289 
hot-air or vapour, 354, 378, 3S4, 403, 454, 
597, 599 
photo., 159 
Turkish for home use, 130, 157, 181, 289 
— “Gereb Admv’s,’’ 354, 378, 403, 597 
Baths of Wildbad, 552 
Batteries: and coils, power of, 529 
Daniell, 202 
electrical accumulators or secondary, 
256, 278, 346, 372, 420, 444 
galvanic, 127 
— from elements alone, 145 
improvements in galvanic, 76 
— 1n secondary, 661 


Leclanché with and without manganese, 
332, 352 

new, 81 

primary and secondary, 852 

secondary, 230, 400, 561, 591 

storage, 18 


— advantage: of, 292 ; 
voltaicand storage, recent improvements 
in, 492, 561 
Battery : 18, 178, 246, 270 
a Bennett, 303 
‘Bennett's, 5, 84, 89, 107, 127, 155, 270 
bichromate, improved, 400 
Bunsen, cheap form of, 268, 381, 430 
— compact form of, 193 
— connections, 290, 882, 4.0, 410, 430, 


438 

constant, 497 
ent, atreng'h of, 160 

Daniell’s, 18 
effect of heat on a, 279 
fitting up, 17 
for electric clock, 457 
for plating, 290 


Battery: Fournier's, 394 
Fuller’s, 160, 179, 429 
Gaiffe’s medical, 359 
gas, improvements of the, 16S 
Grenet’s, 434 
Higgin’s cascade, 165 
Leclanché, cleaning, 456 
— connections of, 203, 269, 284, 290, 335, 
382 
polarisation in, measuring, 199 
S-llon-Volckmar secondary, 141 
size of, 335 
small quantity, 178, 179 
ttorage, 180, 284, 609 
Sutton’s secondary, 180, 200, 214, 217, 
291 
tinpot, 5, 81, 59, 107, 127 
Tolman’s, 107, 155 
Bearing, bicycle backwhecl, 63 
Bearings: lubricating, 158 
roller, adjustable, 330 
Beat in violoncello, 15 
Beaumont’s photographic shutter, 381 
Beckett’s, Sir E., screwdriver improvec- 
ment, 63, 85, 107, 130 
Bed, concrete, fur engine, 271, 291, 313 
Bedstead table, portable, 241 
Beeswax, bleaching, 51 
Beetles, classification of British, 68 
Beetroot, wine from, 661 
evinner’s method of observing, 593 
Bell: electric, 247 
telephone v., 41 
Bellows : camera, 224, 287 
for brazing, 387 
leather for, 157, 3S7 
Bells : electric and lightning, 269 
electric, making magnets for, 18, 335 
— connecting, 180 
— faulty, 409 
Belts: adhesion of flat driving, 123 
glueing splicings of, 245, 312 
Bench, carpenter’s, 289 
Bending: copper pipes, 434 
wood, 15, 384, 599 
Bennett battery, a, 30S 
Bennett’s battery, 84, 89, 107, 155, 270 
Berenices, coma (Utty Struve 266), 192 
Berliner violin : 809, 332, 385, 404, 427, 453, 
451, 501 
impruvement, 594 
Bevel wheels, 223 . 
Bibliographie générale de Pastronomie, 252 
Bichromate battery : and intensity coil, 246 
Higgins’s cascade, 175 
— improved, 400 
— powerful, 268, 529 
Bicycle: 43 
back wheel bearing, 63 
forks, brazing, 177 
head, self-steering, 346 
hubs, drilling, 554 
making, 90, 112, 185, 158, 178 
Merlin patent, 386 
sporer, tinning, 64 
8, 554 


Bicycles and tricycles, exhibition of, at 
Birmingham, 73 

Biliousness, 478, 481, 605, 528 

Bills of sale, 581 

Binding screw. substitute for, 182, 200 

Bird-cage making, 54, 628 

Birmingham: exhibition of bicycles and 
AEE 14a 

wire gauge, 14, i 
Birmingham's new variable in Cygnus, 


474 
Bisulphide prism, 632 
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Black : Forest, Wildbad and its cures in, 
353, 380, 406 
+] 

paint for window-sashes, 407 

shellac varnish, 579, 601, 603 

transfer paper, 483 

vegetable, 16 
Blacking, moulder’s 201 
Blackleading scorched iron, 111 
Blake transmitter, 224, 244, 267 
Blast furnace, 480 
Bleaching : beeswax, 54 

clothes, 224, 244, 358 

old will w baskets, 483 

ozonised oxygen for, 188 

straw hats, 313 
Blind man’s vision, 398, 451, 502 
Bloater paste, 507 
Block, Smeaton’s, 425, 450, 474, 475 
Blood, circulation of in tadpole’s tail, 216 
Blowing : engines, 157 

harmonium, 152 
Dite proces for astro. sketches, 305 
Bo , Academy, 358 
Boat: building, 434 


canvas, 506 
Bobbin ends, polishing, 531 
Boehm system, 361 
Bogie carriages, Midland, 185 
Boiler : 87, 137, 480 
cleaning, 505 
construction, improvements in, 423 
corrosion, 482 
explosion experiments, Lawson’s, 229 
Explosions Act, 463 
kitchen, safety-valve for, 314, 337 
locomotive, 482, 577 
making, 334 
model steamboat, 61, 86, 101, 578, 600 
patched, 137 
plates, punch for, 334 
pump, 90, 112, 178 
riveting copper, 113, 158 
strains, calculating, 458 
tubular for launch, 410, 528 
vertical, 555 
Boilers: calculating size and power of, 
287, 386, 530 
launch tubular, 410, 528 
Bolton range-finder, 298 
Bombey university, clock and carillons for, 
T 


Bone-caves, ossiferous or, 58 
Bones, calcination of, 457 
Bookbinding : 203 
in vellum, 386 
Bookends, cheap and ornamental, 34, 63, 
7 


Book-edges, gilding, 431 
Boomerang, 677, 599 
Bootes, suspected variable stars in, 427 
Boötis : 349 
mut, 150, 192 
xi, 399 
Boots, burnishing ink for edges of, 15 
Boring horizontal bar, 158 
Botanical specimens, 243 
Bottle, killing, 601 
Bourdon pipes, 156 
Bow legs, 106 
Bowels, pain in the, 478 
Bowls, enamelled, 455 
Box, changing, for dry-plates, 240, 285 
Brake : couplings, universal, 202 
failures, 557 
for omnicycle, 266 
formula for resistance, &c., 157 
Great Western vacuum, 312, 334, 3S3 
Gresham's automatic vacuum, 1(8 
Gu¢rin, 552 
Kitson’s steam, 531, 554 
power on goods trains, 531 
3 
two-minute, 357 
Westinghouse automatic vacuum, 195 
Brakes : action of, 554 
eum air y. automatic vacuum, 130, 


bill, continuous, 311 
continuous, 10, 36, 83, 109, 159, 454 
— return, 109, 155, 595 
Holbech’s 18 
Mr. Reynolds’s book on continuous, 439 
on the Midland, 456 , 
practical test of the rival, 511 
railway, 130, 177, 195, 334, 383 
tricycle, 526 
universal couplings for, 156 
vacuum, 111 
— steam used by, 177 
Brashear, to Mr., 8, 238, 401 
Brass : bronzing, 13 
casting, 19 PN 
cleaning and relacquering, 40 
dead black for, 603. j 
discs, stamping, 481 
door-plates, 291 
dulling, 334 
dust, melting, 292 
mixing, for melting, 315 
re-dipping, 482 
wire, hardening, 41 
Brazing : bellows for, 387 
bicycle forks, 177 
Bread, 813, 359, 573 
Brennan's torpedo, 444 
Brick-burning, product of, 505 
aha with down-draught, 312, 358, 


o7 

Bricks : discolouration of, 18 
5 magnon 411 

ridge : opening, 362 

Wheatstone’s, 16, 85 
Brightness of stars, 79 
Brights disease, 357 
Bristol and Exeter locos., 267 


British: association, 
address, 563 
— addresse:, 590 
navy, the, 118 
races, future of the, 568 
Broadwell’s breechloading system, 552 
Brompton and the patent office, 570 
Bronzes, analyses of the Japanese, 516 
Bronzing : brass, 13 
cardboard, 531, 553 
small castings, 291 
Brooches : coin, 290 
silver filagree, cleaning, 435, 457 
Brown marks on skin. 195 
Browning-With reflector, work done by an 
8'5in., 349 
Bruises, cuts and, 269, 290 
Building, cottage, 383 
Bumping noise in engine, 225, 245 
Bunsen battery: cheap form of, 263, 381, 
430 


compact form of, 193 

connections, 410, 433 

for plating, 270 
Burglar alarm platform, 379 
Burners, revolving gas, 244 
Burnishing, 169 


OABBAGE-broccolf, a, 578 
Cable, artificial, 37 
Calcination of bones, 457 
Calcium : chromate of, 42 
sulphide of, 42 
Calculating : machine, 528 
— Huxley’s, 56, 108, 154 
size and power of boilers, 287, 386, 530 
watch and clock trains, 157 
Caledonian engines, 135, 245, 358 
Calender rollers, turning, 68, 87 
Calorific intensity, 133, 177 
Calver reflector, double-star work per- 
formed by an 18}in., 260 
Camelopardi, two, 101 
Camera: bellows, 224 
conundrum bellows, 287 
photo., 554 
stereoscopic, 270, 335 
Canada and the transit of Venus, 309 
Canaries : cayenne feeding of, 245, 267 
rearing, 271, 291 
Canary, asthma in, 270, 291 
Cancer, suspected variable stars in, 427 
Cancri, zeta, 101, 151, 152 
Canes: maj. and min., suspected variable 
stars in, 427 
venatici, suspec'ed variable stars in, 427 
— (25), 260, 349 
Canis minoris (P vii., 173), 171 
Canoe : canvas, 246, 268 
folding, 291 
Cans, waste tin, 602 
Canvas : artista’, 37 
boat, 506 
canoe, 246, 26S 
for oil painting, preparing, 13 . 
Capricornus, suspected variable stars ìn, 
27 


4 
Carbon : bisulphide of, prism, 578 
electro-deposition of, 577 
resistances, 264 
Carbons : connections of, 382, 400 
coppering, 381, 430 
cutting, 283 
for Leclanch¢, 43 
pure for the electric light, 232 
Cardboards, bronzing, 531, 553 
Cards, cement for (cloth), 223 
Carnivorous, how animals became, 493 
Carpenter, the Indian, 450 
pepe : and mason’s level, Turkish, 
59 


bench. 289 
saw, sharpening, 407, 504, 528, 552 
Carpet, inkstains on, 456 
Carriage lamps, railway, 458 
Cart and wheelmaking, 187, 252, 562 
Casehardening, 315, 337, 362 
Cassegrain : Gregorian or, 42, 53, 67, 90 
ae of, finding distance between, 
17 
telescope, 241, 571 
Cassiopeia, suspected variable stars in, 427 
Cast: malleable iron, 112 
steel, welding, 338 
Casting articles in white metal, 457 
Castings: brass, 19 
malleable, 435 
straightening crooked, 515, 573, 597 
Castor, 426 
Casts, plaster, 337 
Cat, the, 1 
Catalogue of suspected variable stars, 400, 
427, 449, 475, 497, 520, 546 
Cataract, 579, 601 
Catgut, testing wine with, 519 
Cattle, weight of, 16 
Cayenne feeding of canaries, 245, 267 
Cell : action in the voltaic, 362 
cheap form of voltaic, 5 
Cement: Chinese, 455 
for machine carding cloths, 223 
for glass, 135, 138 
for knives in handles, 507 
Portland, for floors, 459, 482 
silicate, 531 
Vulcan, 115 
Cemeteries, photographing in, 407 
cons oi gravity of a revolving system, 


Cepheus, suspected variable stars in, 449 
Cetus, suspected variable stars in, 449 
Chain : putting in watch, 225 
watch fusee, 109 
Chair, portable lounge, 457 
Change-wheels for screw-cutting, 506, 529, 
552, 577, 599 


the president’s | Changing plates, 385 


have box for use with dry-plates, 240, 


Charcoal : converting peat into, 599 
furnace, S9 
Chaser, Col. Dumbleton’s screw, 1 
Chasers with odd threads, making, 29 
Chemical balance, 88, 111 
Chemistry : address in at B.A., 590 
for engineers, 597 
honours, 553, 578 
institute of, exame., 601 
Chemists, to, 505, 528 
Cukss : 163, 185, 206, 228, 250, 272, 294, 
317, 340, 366, 389, 414, 437, 461, 485, 
509, 533, 558, 581, 606 
Children, illegitimate and will, 505 
Chime clock making, 307, 381, 402 
Chimney : en girders, 383 
rusting, iron, 431, 455, 504 
China, coal in, 568 
China, riveting, 546, 603 
Chinese cement, 455 
Chromograph, 410 
Chronometer : half, 270, 278, 311, 335 
rating, 313 
Chronology of telephonic discoveries, 584 
Chrysoide, 37 ; 
Chuck: combined oval and eccentric, 55, 
83, 107 
dog, for lathe, 314, 336 
drill, improved, 49 
— simple, 402 
four-jawed, 239 
oval, 36, 38 
Chucks: drill, home-made, 323 
wire and small screws for metal-work, 


251 

Churchwardens, 358 

Circle, area of segment of, 8 

Circles, areas of, 171 

Circuit, telephone, 42, 67, 110 

Circular saw, 88, 157, 198, 246, 407 

Circulating decimals, 386, 409 

Cistern: closet, 41 
question, 603 

City and Guilds Institute, Science at South 

Kensington and the, 527 

Civil service, science and the, 12 

Clamond’s incandescent gas-light, 514 ' 

Clarionet, 411, 433, 456 

Clark’s process for softening water, 457 

Clay tobacco pipes, tipping, 66 

Cleaning : and repairing watch, 24, 73, 95, 

166, 188, 210, 254, 277, 301, 371, 417 
flowerpots, 17 
furniture, 383, 
geneva watch, 40 
watch, 531 

Climate for astronomical observation, 9 

Clock : American, taking apart, 43, 68, 134 
and carillons for Bombay university, 557 
and watchmaking, 43 
battery for electric, 457 
chime, making, 307, 381, 402 
curious, 40 
dial, painting, 532 
electric, to beat minutes, 39 
electro-magnetic, 263, 283, 330, 353 
illuminating, 432, 455, 528 
“nutmeg,” 457 
Reid’s self-acting, 231 
tell-tale electric, 181 
to strike quarter-bours, 409 
trains, calculating, 157, 177 
wheels, fitting new teeth to, 332, 354 

Clocks: gravity, 69 
gravity escapement, 5C0, 550 

Clock-wheel, cutting engine, 506 

Closet cistern, 41 

Cloth : American, 180 
tracing on, 527 
waterproof, 182, 200 

Clothes, bleaching, 224, 244, 35S 

Clothing, waterproof, 333 

Cloud west of Mare Crisium, 326 

Club, amateur dramatic, 17, 39 

Coal: atmospheric air required for com- 

bustion of, 329, 33S, 360, 458 
in china, 568 

Coal-tar : products, 60, 242 
soaps, 106 

Cobalt, metallurgy of nickel and, 516 

Cockroaches, 236, 246, 26S 

Cocoa, manufacture of soluble, 12 

Cocoa-nut oil, 481 

Cod-liver oil, 106, 212, 246, 268, 28S 

Coffer-dam, 530; 

Coil: and vacuum tubes, 433, 453 
difficulty with, 359, 454, 457, 528 
Gaiffe’s medical, 385 
induction, 14, 16, 88, 136, 267, 334, 358, 

482, 529, 598 
intensity, 42, 201, 224 
largest, 579 
medical, 41, 247, 289, 313, 482 
Kitchie’s induction, 552 
shocking, 435 

Coils: batteries and, power of, 529 
cheap resistance, 307 l 
wire for induction, 603 

Coin brooches, 290 

Coke, gas, ovens heated by, 132 

Cold soldering, 81 

Cold-air engines, 87 

Cold-water soap, 519 

Collieries, explosions in, 360 

Colliery explosions, cause of, 6 

Collodion : balloons, 292 
dry, 507, 530 

Colour : 429, 477, 499, 524, 549, 575, 598 
for terra-cotta, 334 
philosopher's white, 405, 453 

Coloured glass, 39 

Colouring : gold, 467, 483 
steel without heat, 552 

Colours for confectionery, 829 


Coma Berenices, 150, 260, 349 
Combination machine, 478 
Combustion : tlameless, 445 
fuel and, 60 
of coal, 329, 338, 360, 458 
Comet Wells: 100, 126, 150, 193, 216, 236, 
259, 281, 305, 326, 349, 377, 425, 427, 449 
on the photographic spectrum of, 375 
Comets : and a committee, 377 
and meteors, 54 
on, 27 
tails, 516 
the search for, 79 
Comet-scekinz, 251 
Communication, electric, 33 
Commutator for intermittent action, 386 
Companion, microscopist’s, 339 
Comparison of star magnitudes, 54 
Compasses, ships’, 291 
Compensated watches, 288, 312, 334 
Compound engine, Kirk's double expan- 
sion, 113 
Conacre, sowing, 507 
Concave lenses, 458 
Concentric microscope, the, 309, 330, 356 
Concertina, putting steel tongues to, 380 
Concrete : 597 
bed for engine, 271, 291, 318 
walls, 201 
Condenser, electric, 244 
Coned v. grooved pulleys, 136 
Confectionery, colours for. 329 . 
Connecting - rods, grinding spherical- 
ended, 542 
Connections, battery, 290, 382, 400, 410, 
433 


Connolly’s telephone exchange, 94 
Conservation of solar energy, 45), 521, 550 
Conservatory, a question for spectrum 
analysts, 314, 337 
Continuous brakes: 10, 36, $3, 109, 159 
bill, 311 
Mr. Reynolds’s book on, 439 
return, 109, 155, 595 
Continuous-ringing electric bell, 152 
Contracted finger, 430 
Conundrum bellows front camera for 18 
dry quarter plates, 257 
Copper: analysis of retined, 54 
boiler, riveting, 113, 15S 
hardening, 271, 291 
plate, 531 
salts, 68 
shects, tinning, 362, 450 
sulphate of, 17 
tubes, bending, 434 
Coppering carbona, 351, 430 
Coral, growth of 363 
Corn cures, 348 
Cornea, opacity of the, 62 
Corona Borealis : 349 
suspected variable stars in, 449 
Coron, sigma. 570 
Corridors of time, glimpse through the, 
328 
Corrosion, boiler, 482 
Corvus, suspectcd variable stars in, 449 
Cottage building, 383 
Cotton : 549, 555, 600 
bleaching, 288, 334 
wadding, 179 
Cough, why we, 301 
Coulomb’s law of electro-statics, 458 
Counting apparatus, automatic, 381. 
Couplings: universal for continuous 
brakes, 156, 202, 265 
waggon, and railway accidents, 57 
Court, lawn tennis, 45S 
Courts of justice, oaths in, 265, 269 
Coventry tricycle with Westropp scat, 402 
Craters, lunar, 133 
Cream separators, 42 
Crisium, cloud west of Mare, 326 
Crooked castings, straightening, 515, 573, 
597 
Crossbow, 531 
Crossing, Williams’s, railway, 57S 
Crown glass : achromatic telescope, a, 273, 
343, 352, 402, 536 
achromatism, 504, 549, 593 
Crutches, 337 ; 
Crystal Palace electric exhibition : railway 
signalling appliances at, 23 
Crystallising vessels for Epsom salts, 45S 
Cup and ball microphone, 386 
Curious clock, 40 ; 
Current: battery, measuring strength of, 
160 
electric, 292, 314 
— measuring, 603 
meter, Edison’s, 277 
secondary in one direction. 18 
Curvature and refractive index, measure- 
ment of, 469 . 
Curved forms, production of by link 
attachment to slide-rest, 9 ; 
Curves: of efficiency in the steam-engine, 
47 
railway, 270 
Cuthbert's compound lever hammer, 166 
Cuts and bruises, 269, 290 . 
Cutter: and drilling instrument, combined 
eccentric cutter and, 11 
bars and slide-rest tools, 415 
new lawn-edge, 542 
universal, 108, 154, 196 
Cutting : balance wheel, 530, 553 
carbons, 283 
frame, 196, 218 
mount, 160, 180 
screw-threads with slide-rest only, 357, 


381 
Cuttriss clectro-motor, 587 
Cygni, delta, 326 
Cygnus: Birmingham’s new variable in, 


7 
suspected variable stars in, 449 


pete MECHANIC, 
Inprx ro Vor. XXXV. 


INDEX. 


SUPPLEMENT TO tut ENGLISH MECHANIC, 
SEPTEMNER 22, 1682. 


Vv. 


Cylinder : face, repairing, 41 
watch, 457, 505 
Cylinders : model engine, 603 
proportions of in compound engines, 410 


DAGUERRE und his discovery of the 
development by vapour of mercury, 
76 


47 
Dagucrreotype, faded, 483 
Dancing figures, electric, 161, 180 
Dangers, clectric light, 177, 194, 23S 
Daniell’s battery, 13, 202 
Darkness, forms of light and, 544 
Durk-slide, cheap and efficient double, 10, 

9 


5 
Dark-slides, cheap, 85 
Darwin, C., an example of the scientific 
method, 241 
Date-mark, 181, 199 
Datum, Ordnance, 434 
Daturine, coloured reaction of atropine 
and, 519 
Dawkins, Prof. Boyd, on the ancient 
world, 31, 52 
Days, points of sunrise on longest and 
shortest, 236, 281, 826, 377 
De mortuis nil nisi verum, 192 
Dead black for brass, 603 
Deafness : 106, 430, 455, 4S1, 501 
and vegetarianism, 599 
Death not universal, 542, 597 
Decayed teeth, stopping for, 202, 217, 312 
Decimal of the year, 425 
Decimals, circulating, 386, 409 
Deck of yacht, 136, 158, 199, 243, 266 
Declination, moon’s, 425 
Decorating organ-pipcs, 361 
Deed of gift, 155 
Degree : mus. bac., 292, 336 
of longitude, length of, 150, 161 
Delphini, beta, 8, 101 
Delphinus, suspected variable stars in, 449 
Deodorising paraftin, 531 
Depositing trough, 312 
Detector : simple and cheap fire, 310, 404 
thief, 386 
Developer: dry-plate, 363, 385, 577 
ferrous oxalate, 292 
Developing tins, enlargements and, 203 
Development, oxalate, 266 
Dewcap, 458, 474 
Diabetes, 310, 478, 529 
Diagram measurer, indicator, 97 
Diagrams of oscillating engines 7 9S3 
Dial, clock, painting, 532 
Dials, watch, 435 
Diamonds, glazier’s, 385 
Diaphragm, iris, for varying aperture of 
_ microscope objectives, 25 
Dietary, anti-fat, 454 
Dietz’s improved punch, 7S 
Diphtheria, 287 
Diplomas, chemical, 603 
Discoloration : of bricks, 18 
of paint, 181 
Disease : potato, 134 
skin, 106, 130, 15s, 179, 239, 310 
Disinfection, 287 
Distillation, 6u1 
Distributing electrical energy, 
method of, 539 
Dividend, liquidation, 595 
Dividing: apparatus, 290 
machines, Kumsden’s, 104, 131, 153 
Divining-rod, torpedo detector aud scien- 
ific, 4411 
Division plate: 161, 176 
for lathe, the construction of which 
prevents one being made on pulley, 
306 
Dog-cart, revarnishing, 245 
Dog-chuck for lathe, 314, 336 
Dome, Vienna, Mr. Scott Russell and the, 
357, 580, 451, 476 
Domestic: electric lighting, 50 
smoke-consuming stove, 263 
Door-tastencr, portable, 4.15 
Door-plates, composition for, 291 
Double: object-clusses, 151 
Stars, S, 101, 150, 200, 593 
steam-chest, 359 
tricycle, 332, 379 
Double star: measurement, difliculty of, 
260 
observation in twilight, 474 
work performed by an 1$tin. Calver re- 
flector, 260 
Down-drauzht brick kiln, 312, 334, 406 
Draco, suspected variable stars in, 475 
Draconis, mu, 570 
Dramatic club, amiuteur, 17, 59 
Drill : 158 
chuck, improved, 49 
— simple, 402 
chucks, home made, 323 
Drilling: bicycle hubs, 554 
fluid, 161, 199, 312 
instrument, combined cccentric cutter 
and, 11 
machines, 111 
Drills: 224, 267, 312 
broken, 41 
Driving smith’s fan, 13, 37, G4 
Driving belts, adhesion of flat, 123 
Drop shutter, 265 
Drowsiness, 456 
Drum timepiece, 65, 110 
Dry collodion, 507, 530 
577 


Perry’s 


intensitler, 482 

photography, clementary lessons in, 6, 
30, 50, 77, US, 124, 169, 189, 233, 255, 
303, 338, 347, 072, 420 

queries, 451 


Dry plates: changing box for use with, | Electricity: thermo, 40 


240, 285 
drying racks for, 453 
landscape photography and, 202, 225 
stains on, 68, SS, 112 
Drying: box, rapid, 225 
moulds, 493 
rack, for dry plates, 433 
Dry-rot, 245 
Dulling brass, 334 
Dumbleton’s screw-chascr, Col., 1 
Durability of tubes, 411 
Dutertre’s gilding solution, 19 
Dyeing: fawn, 258 
indigo blue, 383, 431, 480, 528, 552 
Dynamics, problem in, 530, 553, 577, 600 
Dynamite; 246, 268, 337 
weight of, 483 
Dynamo: Furaday’s first, 4S0 
largest, 579 
Dynamo-elcctric generators, 10 
Dsnamo machine: 131 
Griscom’s, 464 
Dynamo machines: 35, 42, S1, 152, 177,178, 
195, 238, 263, 283, 330, 337, 361 
and galvanic batteries, 127 
ane on, 176, 288, 264, 283, 330, 352, 478, 


small, 217, 953, 404. 405, 411, 452, 501, 
523, 551, 572, 591, 59S 
sparking ot, 178, 179 


EAMES’ locomotive, 202, 244 
Barth ; and moon, relative motions of, 
internal heat of the, 216 
rotation of, 411 
Earthquake phenomena: analogy between 
“waterbhummer” action and, 146 
Earth’s distance from sun, 17 
Eboniscd piano: repolishing, 312 
Ebonising, 589 
Ebonite dish : repairing, 336, 359 
Eccentric: chuck, cumbined oval and, 55, 
$3, 107 
cutter and drilling instrument, com- 
bined, 11 
Eclipse : calculation of a solar. 53 
of the sun, duration of an, 377 
Eclipses: solar, projecting, 377 
Edges of mounts: gilding the, 271, 291 
Edging flats, 402 
Edison’s : current meter, 277 
electric railway, 374 
Egg-end template, 578 
Electric: alarm, 17 
arc, experiments with, 439 
— in vacuo, 301 
bell for continuous ringing, 132 
bells, 18, 247, 335, 356, 404 
— connecting, 150 
— lightning and, 269 
clock, battery for, 457 
— to beat minutes, 39 
communications, 38 
commutator for intermittent action, 
356 
current, 292, 314 
— measurement of strength of, $9, 603 
dancing tigures, 161, 180 
discharges, difference between positive 
and negative, 256 
engine, 16, 39, 311, St 
cas-lighter, 472 
human skull, 87 
lumps, incandescent, 93, 138, 455, 457, 
579, GOL, GOB 
— resistance of, 181, 200 
light, dangers of, 176, 194, 238, 391 
— for workshop, 458, 4S1 
— from a consumer’s point of view, 254 
308, 331 
— miniature, 355 
— platinum, 152 
— pure carbons for, 232 
— water power and, 113 
lichting, 656, 665, 579 
— by incandescence, 29 
— domestic, 50 
— fire-risks of, 391 
— from a photographic point of view, 
421 
locomotive engine, 4S1 
machines, 352 
meter, Sprague’s, 277 
meters, JOS, 331 
motor for tricycle, CS 
— light, 301 
railway, Edison’s, 374 
rulways, 49 
sign, 41 
tell-tale clock, 181 
transmission of power, 449 
Wires, fixing, 160, 179 
Electrical: accumulators or secondary 
hatteric¢s, 256, 275, 316, 372, 420, 444 
discharge, phenomena of, 567 
energy, Perry’s method of distributing, 
D9 
indicator, 410,455 
machine, Voss, 573 
measurements, 408, 507, 564, 579 
queries, bt, 554 
resistance, 42 
units, 288 
water-level indicator, 432 
Electricians, to, 555 
Electricity : and evaporation, 542 
and iame, 576 
applications of, 95, 145, 167, 232 
tinng gunpowder by, 201 
laws of, Ohm’s, 331, 352 
medical, 77 
sources of, 50S 
study of, 556 
the telectroscope, or secing by, 161, 177 


v. gas, 363, 355, 40S, 432, 455, 4S1 
what is? 445 
Electro-deposition of carbon, 577 
Electro-gilding, 18, 459 
Electro-magnet: 245, 267, 259 
north pole of, 411 
Electro-magnetic : clock, 263, 283, 330, 358 
motors, 194, 238, 283, 309, 330 
Electro-magnetism, and mugne‘o-clectri- 
city, 556 
Electro-magnets: resistance of, 269 
Llectro-motor : 40, 332, 379, 554 
Cuttriss, 587 
for tricycle, 3S7 
Griscom’s, 334 
Elcctro-plating : 602, 603 
apparatus, patent, 61 
rapid, 603 
Electro-statics, Coulomb’s law of, 45S 
Electrotyping, 556 
Klement, another man out of his, 474 
Ely and Werrington accidents, and the 
automatic v. non-automatic brakes, 
524 
Embossing and gilding glass, 156, 504 
Emery wheels, 203 
Emigrants, hints to, 62 
Emulsion, gelatine, 69, SS, 155, 159 
Enamel for silver prints, 338 
Enamelled bowls, 455 
Energy: conservation of solar, 450, 521, 
AN 


oi 

Perry's method of distributing electrical, 
539 

storage of, 4 

transmission of, 564 

Engine: best, 455 

bumping noiee in, 225, 215 

circular dividing, 104 

cold air, $7 

compound, Kirk’s double expansion, 


113 

concrete bed for, 271, 291, 313 

cylinders, model, 603 

electric, 16, 39, 311 

— model, 384 

electro-locomotive, 456, 481 

for driving lathe, 39 

gas, best gas for, 416 

— for launch, 136 

— new Otto, 145, 466 

— pressure in, 40 

— the “ London,” 7S 

— theory of the, 123 , 

governors, Girdwood’s improvements in, 
491 


horizontal, 41 
launch surfuce-condensing, 409 
loco. with broken crank, 529 
new form of steam, 423, 452 
power of, 201 
queries, 560, 3S4, 457, 4S1 
traction, 431 
Willans’, 42S 
Engincering : 66, 245, 257 
enterprises, modern, 567 
telegraphic, 384 
Engineers, chemistry for, 597 
Engines: blowing, 157 
Caledonian, 135, 245, 35S 
as, 379 
ireat Eastern, 17, 109, 407, 434, 456 
Great Northern, 109, 182, 200, 285 
Great Western, 12, S7, 195 
Jenny Lind, 109, 198 
L. and N. W., S9, 130, 285 
L. and 8S. W., new coupled boric, &7 
marine, model, 359 
Midland, 202, 243, 362, 531, 553 
M.8.L.R., 238, 253 
N.E., 363 
North London, SS 
oscillating, diagrams of, 3S3 
patterns for, 200 
steam, comparison of, 355 
triple-expansive, 141 
winding, horizontal, 178 
English: and Norwegian fish guano, 110 
towns, fortified, 100, 112, 135, 158, 173, 
198, 223, 266 
Enciisi Mrcnanic : Amateur Photo- 
graphers’ Socicty, 242 
Microscopical Society, 195 
Engraving muchine, 378, 458 
Enlargements: and developing tins, 203 
photo., 67, 178, 482 
Equation, 267, 289, 312, 335, 358, 383 
Equitorial and altazimuth mounting, new 
combination of, 306, 328, 351, 402 
Equinoxes, precession of the, 41, 53 
Equulci, delta, 520 
Eridanus, suspected variable stars in, 475 
Escapement: clocks, gravity, 500, 550 
horizontal, 152, 221, 270 
lever, 13, 35 
three-legged gravity, 134, 157, 174, 19S 
watch, 179 
Estimation of tannin, 334 
Etching, 271, 459 
Ether stoppers, jumping of, 131 
Ethoxo limelight, 41, 59, 107, 177 
Euchid’s Axioms, 529, 677, 600 
Evolution : of the telephone, S1 
theory and practice, 105, 155, 265 
Examination of malt, 410, 433, 555, 57S 
Examinations: Institute of Chemistry, 
601 
Science and Art, 556 
Exchange, telephone, Connolly’s, appa- 
ratus for, 94 
Executors and legatees, 113 
Exhaust stcam, injector worked by, 467, 
481, 518 
Exhibition: of tricycles and bicycles at 
Birmingham, 73 
the naval and submarine, 117 


Expansion: of iron in theory and practice» 
406, 477 
of water through absorption of gascs, 51 
Experiment, Max Rosenteld’s, §0 
Experiments, lecture, 61 
Explosion in firebox of locomotive, 244, 
2595 
Explosions: boiler, Act on, 463 
causes of colliery, 6 
in collieries, 360 
Explosives: gus-engine, 428, 453, 503 
improvements in, 567 
Exposure: for gelatine films, 135 
length of, 112 
Express, especial, on Midland, 408 
*Xtraordinary: challenge, 530 
v. Otto, 481 
Eyepiece, terrestrial, 198, 243, 265 
Eyepieces: 241 
action of, 328, 351 
astronomical, 259, 281, 305, 32S, 337, 351, 
506 


object-glasses and, 9, 80, 172 
Steinheil’s, 458, 570 


F.R.A.S., letters by, S, 53, 100, 150, 
192, 236, 281, 326, 377, 425, 474, 519, 
570 

Fabrics, waterproofing, 224, 267 

Faded Daguerreotype, 483, 529 

Failures, brake, 556 

Falling weight, power from, 266 

Fan, driving smith’s, 13, 37, 64 

Faraday’s tirst dynamo, 480 

Fat from mineral oil, separating, 111 

Tatty anhydrides, analysis of soap and, 
1 


97 
Fauna of light and darkness, 544 
Faure’s accumulators, 549, 572 
Fawn colour, dyeing, 288 
Feuthery mist on the mon, 497 
Feet, flat, 106 
“ Fellow Workman,’’ to, 62, 154 
Felt for organ work, 223 
Fernery: 8063, 385 
pipes, 19S 
Ferns, 41 
Ferrous oxalate developer, 292 
Ferrules, 312 
Field glass, 361, 885 
Filagree silver, cleaning, 435, 457 
Filtering water, 66, 507, 530 
Fingers, contracted, 430 
Fire detector, sinple and cheap, 310, 40-4 
Firebox of loco., explosion in, 244, 255 
Fireproof paiat, asbestos, 558 
Fire-risks of electric lighting, 391 
Firing painted glass, mufle for, 15, 110 
Fish; treshwater, 207 
glue, 577 
guano, English and Norwegian, 110 
white fungus on, 43, 67 
Fishlines, oiling, 555 
Fits, 310, 315 
Fitting new teeth to watch and clock 
wheels, 332, 354 
Fitting-up buttery, 17 
Flame, electricity and, 576 
Flameless combustion, 414 
Plat: how to make a, for Newten‘an rce- 
ficctor, 350, 430, 521, 571 
position of, 100 
Flats: Dr. Hastings’s method of making 
and testing, 80, 171 
edging, 402 
Flight of rifle bullet, 315, 337 
Floor, 362 
Floors: Portland cement, 459 
stuining, 15 ; 
Flow: of water from pipe, supposed phe- 
nomenon with regard to, 311, 351 
— measuring, 529, 530, 677, COO 
Flower pots, cleaning, 17 
Fluid: drilling, 161, 199, 312 
high temperature, 200 
Fluoric acid for soldering iron, 14, 35 
Fly, where the house, breeds, 447 
Flying, Mr. Moy’s lecture on, 213 
Focal; images, 571 
length of photo. lenses, 182, 200 
Foci, lenses and their, 62, 101, 156 
Focus of lanterns, 200 
logging, 355 
Tolding canoe, 291 
Food, infants’, 106 
Footpaths, rights of way and closing of, 
192 
Forecast of storms, 329, 377, 409, 453, 525 
Forecasts, weather, 404, 474 
Foreground in sketching, 410, 429, 451, 
477, 500 
Formula for railway brakes, 157 
Fortiticd English towns, 100, 112, 135, 1E8, 
178, 198, 223, 266 
Fossil: sea-urchin, impression of, 326 
shells, preserving and arranging, 108 
Fossils : possible sources of crror in com- 
puting age of, 445 
uniting characters of pigs and monkeys, 
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Four-jawed chuck, 239 
Fowls, 110 
Frame, whecl-cutting, 127, 190, 218 
Frameg, picture, 338, 386, 409, 432, 504 
French: express locomotives, 221 

locomotives, 335 

wire cauges, $9 

private study of, 554, 6CO 
Freshwater fish, 267 
IFret-saw and lathe, 14, 85 
Frost and batteries, 33S 
Froth, 178 
Fruit growing, 315, 337, 359 
Fruit-trees, grafting, 64 
Fuel and combustion, CO 
Fuller’s battery, 160, 179, 429 
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Fungi, micro., 201, 225 
Fungus on fish, white, 43, 67 
Funnel, yellow wash for, 12, 64 
Furnace: blast, 480 
charcoal, 89 
Furnaces, muffle, 37, 64 
Fuiniture: cleaving, 343 
unseasoned wood, 113 
Tusce chain, watch, 109 


Gratis advertisements, 107, 155 
Gravel, 257, 313 
Gravel pit: tramway into, 33S 
water in, 243, 269, 259 
Gravity: centre of, of a revolving system, 
3826 
clocks, 69 
escupcment clocks, 540, 550 
cseapcment, three-legged, 134, 157, 178, 
108 
variations of, 490 
Grease : railway, 200 
waterwheel, 505 
wheel, 387 
Great: Eastern engiaes, 17, 109, 407, 434 
Northern engines, 109, 182, 200, 223, 255 
Western engines, 12, $7, 109, 266 
— vacuum brake, 312 
Greco stains for wood, 435, 451 
Greenhouse: heating, 361, 425 
portable, 292, 336 
Greenwich visitation, the, 302 
Gregorian or Cassgruin, 42, 53, 67, 90 
Gresham’s automatic vacuum brake, 10S 
Grinding spherical-endcd connccting-rods, 
542 
Grindstone, trueing, 257 
Griscom’s : dynamo machine, 404 
clectro-motor, 334 
“ Grosvenor,” weight of, 68, 87 
Growth of coral, 363 
Guano, testing tbe purity of, SO 
Gum, transparent, 455 
Gum-paste, 480 
Gun-barrel staining, 85, 483 
Gunpowder, flring, by electricity, 401 
Guttapercha: joints, 198 
socket, 266 
Crymnastics, 360, 505 


GAIFFE’S medical: battery, 359 
coil, 885 
Galilean telescope, 236 
vo batteries: from elements alone, 
45 


improvements in, 76 
Galvanising iron, 386, 4183 
Galvanometer: 43 
astatic, 180 
Gas: bath, 289 
battery, improvements of the, 163 
best for gas-engine, 416 
electricity v., 363, 385, 40S, 455, 481 
for laboratory, 577 
from oils, fat, &c., S5 
heating iron hoops by, 14 
illumination, improvements in photo- 
metric standards and, 45 
improvements in the use of, 565 
inspectors, 225 
making on a small scale, 12 
purifying, 42, 67 
sewcr, 160,179, 199 
trivycles worked by, 597 
Gas-burner, Siemens’s improve], 52S 
Gas-burnerz, revolving, 244 
Gas-coke, ovens heated by, 132 
Gas-engine: explosives, 428, 453, 505 
for launch, 186 
for marine purposes, 566 
improvements in the Otto, 466. 
London, 78 
new Otto, 145 
pressure in, 40 
sliding light for, 201, 578 
theory of the, 123 
Gascous fuel, utilisation of, 566 
Gases, expansion of water through abe 
sorption of, 51 
Gas-light : Clamond’s incandescent, 514 
Lewis’s incandescent, 343, 404 
Gas-lighter, electric, 472 
Gas-lighting, electricity v., 8CS 
Gasometer, largest, 16 
Gas-pipe, compo, 384 
Gas-stoveg, Balmer’s and Phillip’s, 225 
Gauge: Birmingham wire, 14, 110 
French wire, 89 


HZMORRHOIDS, 329, 335, 361 
Hairspring, drawiug a, 210 
Half-chronometer, 270, 288, 311, 335 
Hammer: Cuthbert’s compuund lever, 106 
throwing the, 577 
Hammer-taces, hardening, 507 
Hand thresher, 12, 63, £5 
Handel organ, 333 
Handles, cement for knife, 507 
Hard : soldering, 113 
water, softening, 507 
Hardening : and tempering steel, 171 
brass wire, 41 
copper, 271, 291 
hammer-faces, 507 
iron, 457 
leather, 431 
mechanical and magnetism, 96 


Gauging water, 6S ; Hardness of water, 54, G4 
Gear whcel patterns, device for laying out | Harmonium: blowing, 152 
teeth of, 419 or organ, 40, 66, 110, 133, 157, 178, 248 


pan, 411, 433 
pedal reeds, 552 
Harness, wire, for weaving, 454 
Harp, Prince of Wales, 225 
Hastings’s, Dr., method of making and 
testing flats, SO, 171 
Hay’s, Dr., simple barometer, 239 
Headstock, back-geur, 138, 160, 179 
Heart, palpitation of, 602 
Heat: 361 
cffect of on a battery, 279 
of the carth, internal, 216 
Prof. Tyndall on sound, light, anl, 53, 
90, 115 
Heating : grecnhouse, 361, 435 
iron hoops by gas, 14 
room for ‘Turkish bath, 289 
soldering-iron, 6v3 
water, 137, 179 
Hedging in sunspottery, 8 
Height of lunar mountains, measuring, 
619 
Heinrich’s dynamo, $5 
Helicon, 304 
Herbarium specimens, poisoning insccts 
in, 454 
Hercules, suspected variable stars in, 475 
Herculis : mu’, 570 
zeta, 305, 326, 319, 599, 426, &70 
— as a test for 3!ia. telescupe, 377 
Hevelius, 304 
Hibernation of animals, 96, 154 
Higgins’s cascade bichromate battery, 175 
Hints to emigrants, 62 
History, unwritten, and how to read it, 
5SS 


Gears, prodaction of looped figures by, 
535, 583 ji : 


9 
Gelatine : emulsion, 69, SS, 155, 159 
films, exposure for, 135 
plates, drying, 187 
plates, stains on, 185, 425 
Gelatino-chloride of silver pictures by de- 
velopment, 146 
Gemini: double stars in, 150 
suspected variable stars in, 475 
Geneva watch cleaning, 40, 65 
Geographical co-ordinates with a theodo- 
ite, 236 
Geography of plants, 468 
Geology, address in at B.A,, 590 
Geometric slide-rest, 559 
Germany, balloon expcriments in, 303 
Gift, deed of, 155 
Gilding : book edges, 431 
glass, 156 
solution, Dutertre’s, 19 
the edges of mounts, 271, 291 
watch plates, 68 
Ginger ale, 64 
Girder, chirnney on, 383 
Girdeva, weight of, 3&6, 409, 607 
Girdwood’s improvements in 
governors, 491 
Glands, swojlen, 335 
Glass: cement for, 135, 158 
coloured, 89 
embossing and gilding, 156, 504 
magic mirrors of silvered, 422 
muffle for firing painted, 15, 110 
specula, grinding and polishing, 67, 128, 
172, 220, 238, 309, 326, 352, 621 
spoilt, 410. 433, 456, 481 
transparencies, 64, 85, 528 
Glaze or cnamel oniron, 431 
Glazier’s diamond, 885 
Glazing greenhouse, 292, 336 
Glimpse through the corridora of time, 828 
Globes, removing old varnish from, 457 
Qlue, fish, 577 
Glueing belt splicings, 245, 812 
Glycerine from soap lyes, 29, 40, 64 
Gold : 338 
cleaning dull, 447 
eclouring, 467 


engine 


Home-made drill-chucks, 328 

Homeopathy, consumption and, 384 

Homogencous immersion objectives, 361 

Honours, chemistry, 553, 678 

Hoops, heating iron by gas, 14 

Horizontal escapement, 182, 224, 270 

Hot-air or vapour bath, 354, 878, 384, 403, 

454, 597, 699 

Hot-houses, roof for lean-to, 41, 66 

House: duty, inhabited, 829 
observatory on, 474, 488 

House-fly breeds, where the, 447 

Hub, putting new to wheel, 111, 158 


is it an elementary substance ? 429 Hubs, drilling bicycle, 554 
plating with inside and silver outside, | Human: milk, 600 
581, 554 skull, electric, 87 
solution, 17 | Huxley’s calculating machine, 66, 108, 154 
Gold-dust varnish, 608 Hydra, suspected variable stars in, 475 
Goldfish, 269 Hydraulic ram or waterwheel, 88 
Goniostat, the, 71 Hydraulics, question in, 269, 289 


Gocds trains, brake power on, 631 
Governor, a steam, 694 
Governors: 18 

Girdwood’s improvements in, 491 
Gradients, variation of speed on steep, $80 


Hydrometers, comparison of, 182 
Hygrometer, new, 406 


1OE-MAOHINES : improvements in, 


Grafting fruit-trees, 64 

Graining, oak, 410 small, 508 

Granite, polishing, 431 Tei on parle Frangais, 53 

Grapes, 536 Mluminating clocks, 432, 455, 52S 


Nlusion, optical, 328 
Images, focal, 571 
Imitation marble, 451 i 
Incandescence, «lectrice lighting by, 29 
Incandescent: gaslight, Clamond’s, 514 
praslight, Lewis’s, 513, 40-4 
lamps, electric, 93, 188, 195, 457, 579, 601, 
603 
— manufacture of, 112 
light, Regnard, 477 
Income-tax, 43, GS, Sf 
Incubator, 553 
Indian: carpenter, the, 150 
locoraotives, 359 
natives, sercw-cutting by East, 279 
workmen, 255 
Indiarubber, 531 
Indicative symbols, 404, 477 
Indicator: electrical, 110, 432, 455 
— sub-circuit to, 245 
sidereal, 474, 483 
Indicator-diagram measurer, 97 
Indigestion, 503, 506, 529 
Indigo-blue dyeing, 33, 431, 489, 528, 552 
Induction: coil, 14, 16, 134, 207, 358, 452, 
629, 598 
—asan instrument of research, 119 
— liitchie’s, 552 
— wire for, 603 
unipolar, 555 
Inductophone, Willoughby Smith's, 275 
Industrial Company’s account, 530 
Infants’ food, 106 
Inhabited house duty, 329 
Inhalation, compound oxygen, 1S 
Injecting specimens for microscopic cx- 
aminations, 421 
Injector worked by exhaust steam, 4107, 
518 


Ink: 552 
black, 570 
for edges of Loots, burnishing, 15 
for rubber stamps, 52 
marking, 224 
stuins on carpet, 456 Mens ee 
Insects in herbarium specimens, poisoning, 
455 
Inspectors, gas, 225 
snstantaneous photography, 68, 113, 136, 
363, 355, 452 
Institution of mechanical engineers, 560 
Insulating material, 409, 504 
Intaminatis fulget honoribus, 236 
Intensiticr, dry plate, 482 
Intensity : calorific, 133, 177 
coil, 42, 182, 201, 224 
quantity or, 152 
Intestate, 503 
Lis diaphragm for varying the aperture of 
microscope objective:, 25 
Iron: and Steel Institute, 229 
bending tools for, 36 
blackleading scorched, 111 
chimney rusting, 431, 455, 504 
expansion of in theury and practice, 406, 
107 
fluoric acid for soldering, 14 
galvanising, 386 
yluze or enamel on, 431 
hardening, 457 
hoops, gas for heating, 14 
in water, 334 
moulding, 175, 197, 21S 
odd ways of melting, 124 
ships, paint for, 358 
tinning and galvanising, C02 
Irratlonality of the speetrum in its relation 
to the achromatism of optical instru- 
ments, 46 
Irregular forms, Northcott’s apparatus for 
turning, 596 
Ivory : 206 
imitation, 409 


JAPANESE bronzes, analysis of, 516 
Jamming of tupe red journals, 135, 175,223, 
243, 266, 255 
Japanning, 217, 289 
Jctfrey’s tricycle seat, 128 
Jenny Lind engines, 10%, 193 
Jevons, the late Prof., 570 
Jewellers’ directory, 314 
Jewellery : colouring gold, 493 
repairing, 113, 134 
Jewelling watches, 269 
Johnstone-Stoney telephone receiver, 194 
Joints in shuftinz, universal, 12, 85, 110 
July Andromcdes, 498 
Jumping of ether stoppers, 131 
Jupiter: 33, 516 
markings on, 520, 571 
phenomena connected with, 122 
physical observations of, 474 
reappearance of the markings of, 499 
red spot on, 216 


KIDNEY diszase, 195 
Killiog bottle, 679, 601 
Kirk’s double expansion compo.nd cn- 


ine, 113 

Kitchen boiler, safety-valve for, 814, 337 
Kitson’s steam brake, 631, 554 
Knees: knock, 106 

swelling and pain about, 357 
Knives, cement for in handles, 507 
Koch’s theory of tuberculosis, Prof. Tyn- 

dall on, 163 


LABORATORY, gas for, 576 
Lacerta, suspected variable stars in, 475 
Lacquer, 505 
Lamp, reading, 334, 888 
Lamps: carriage, 458 

electric incandescent, 98, 138, 455, 457, 

579, 601, 603 s 
— manufacture of, 142 
resistance of electric, 181, 209 


Lancaster, to Mr., 40, 42, 386, 410 
Landlord and tenant, St 
Land-cape photugruphy and dry plates, 
202, 225 
Lantem : focus of, 292 
optics, 42, 420, 455 
Panoramic slide s tur, 101 
slide outline+, 453 
slices, 553, GLO 
Lathe: CS, 112 
division plate for, 176 
dog-chuck for, 314, 230 
engine for driving, 59 
titting division plate to, 99 
fixing wheel on crankshatt, 155 
fret-saw in, 14, 55 
largest, 5 ‘1 
mutters, 218, 265 
vil for, 13, 14 
oval, 19 
planing and milling attachment to, 10 
screw-cutting in ordinary, 3sl 
shaping attachment to, 35 
stone-turning, 16 
with double hcuds for sliding two shafts 
at once, 167 
Lathes and luthe-makinzg, 35, 81, 107, 154, 
176, 552 
Lathe-threads, ornamental, 55, S0, 172, 196, 
320 i 
Lawson’s boiler explosion experimests, 
229 
Launch: er gine, surfucc-cundcnsing, 409 
pus-cngine tor, 135 
small, 358 
steam, 39, 42, 67, S9. 510, 324 
— specification of, 253 
tubular boilers, 410, 525 
Lavatory basing, 275 
Lawn edge cutter, new, 512 
t awn-teunis courts, 455 
Lead, nitrate of, tes 
Lease: value of, 225 
void, 575 
Leases, drawing up, 552 
Leather: bay, restoring, 334 
disc, substitute tor, 452 
for bellows, 157 
hardening, 431 
Leclanche: batteries with and 
munganese, 332, 352 
battery carbons, 43 
— connections, 263, 2S1, Sd 
cells, 269, 200 
— cleaning, 455 
Lecture experiments, 51 
Legal replies? 17, 18, S4, 155, 216, 241, 265, 
410, 457, 450, 483, 503, 526, 551, D75, 
578, 595 
Legatees, executors and, 113 
Legs, bow, 106 
Lending money on title-deejs, 595 
Length of exposure, 112 
Lens: 435, 457 
Barlow, 53, 216 
focal length of photo., 200 
mounting miero., 335 
Lenses: and their foci, 62, 191, 155 
concate, 4595 
micro., mounting, 159 s 
photo., 179, 182 
propertics of, 217 
removing spots from telescope, 100 
telescope, 159 
Leones, maj. et min., suspected variable 
stars in, 475 
Leonis: 260 
omicron, 15) 
Leporis, beta, 5:0 
Lepus, suspected variable stars in, 497 
Lesson in assayinz, 384 
Lessons in dry-plate photography, 6, 30, 
50, 77, 98, 121, 169, 159, 233, 255, 303 
Lettering tonbstones, 267 
Level, Turkish carpenter’s and masua’s, 
D94 
Lever: escapement, 13, 39 
watch, A409 
Lewis’s incandescent gas-light, 343, 404 
Liabilities, tenants’, 575 
Liability, wife’s. 155 
Libra, suspected variable stars in, 497 
Litting water by motion of ship, 200 
Light: electric, dangers uf, 176, 194, 253, 
391 
— for workshop, 45S, 4S1 
— from a consumer's point of view, 2S4 
BCS, 331 , 
— from a photographic point of view, 
421 


without 


— platinum, 152 
fauna of, and darkness, 5644 
perception of, 510 
sound, and heat, Prof. Tyndall on, 63, 
90, 115 
window, 575 
Lighting: electric, by incandescence, 29 
— from a photographic point of view, 
21 


4 
Lightning: and lightning conductors, 297 
conductors, 207, 387, 436, 457 
electric bells and, 269 
railway signal boxes and, 600 
Lime, chlorate of, 829 
Limelight, cthoxo, 41, 59, 107, 177 
Link: attachment to slide-rest for pro- 
ducing curved forms, 9 
motion, 17, 30, 05 
Liquidation dividend, 695 
Lithography, 89 
Livadia, the, 455 
Locomotive: boiler, model, 577 
Eames, 202, 244 
electric, 456, 481 
explosion in firebox of, 244, 288 
matters, 85, 111 
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Locomotive : new water-gas, 47G 
the largest in the world, 285 
wasting of plates in, 481 
with broken crankshatt, 596, 529 
Locomotives: adhesive weight of, 13 
Bristol and Exeter, 267 
Freuch, 335 
express, 221 
G. t., 407 
G.N., 223 
Indian, 361 
London, Brighton, and S. Coast, 507 
piston speed of, 15 
Lodger, luw relating to goods of, 42 
London: and N. Western engines, £9, 130 
(Cornwall, &c.) 285, 363 
and South Western: continuous brakes 
on, 110 
— engines, S7 
Brighton and South Coast engines, 507 
“ London” gas-engine, 78 
Longitude, length ot a degree of, 150, 161 
Looking-glasses, silvering, 483, 599 
Loom, model, 554 
Looped figures, production of by gearing, 


’ 

Lounge chair, portable, 4:7 
Lubricating bearings, 189 
Lunar: craters, 133 

mountains, measuring height of, 519 

phenomena, 326 

snow-line, 127 
Lyes ,sonp, glycerine from, 29 
Lynx, suspected vuriable stars in, 497 
Lyra, suspected variable stars in, 497 


MACHINE: calculating, Iuxlcy’s, 56, 
108, 154 
combination, 47S 
dynarno, 411 
engraving, 375, 458 
Ciriscom’s dynamo, 464 
magneto-electric, 200, 292, 336, 433 
powder mixing, 198 
rotary pill, 37 
small ice, 505 
small milling, 239 
Voss clectrical, 573 
washing, 361 
Machines: calculating, 62S 
drilling, 111 
dynamo, 10, 35, 42, 84, 103, 152, 178, 238, 
264, 283, 430, 382, 478, 522 
— small, 217, 353, 405, 452, 523, 551 
ice, improvements in, 322 
open-fronted, 526 
plate electrical, 352 
Rameden’s dividing, 104, 131, 153 
Magic: lantern, microscope and, 202 
mirrors of silvered glass, 422 
Magnesia, silicate of, 603 
Magnet: electro, 245, 267, 259, 362 
— north pole of, 411 
Magnetic bricks, 411 
Magnetism, mechanical hardening and, 
96 


Magneto-electric machine, 200, 292, 336, 
433 


Magneto -clectricity, electro - magnetism 
and, 556 
Mahogany, darkening, G01 
Mainspringing watches, 102, 174 
Makeshift toolholder, 21S 
Malleable castings, 112, 435 
Malt, exumination of, 410, 433, 555, 578 
Man: another, out of his clement, 474 
the world at the advent «f, 31 
Manchester, Shettield, and Lincoln en- 
engines, 288, 358 
Mandrel: handy nut, 347 
watch, 266 
Manganese: and the Leclanché battery, 
u32, 352 
ores, GU2 
Manufacture of soluble cocoa, 12 
Maple, deal to imitate, 531 
Maps, construction of, 236, 205 
Marble: 131, 480, 5604 
imitation, 431 
removing stains from, 458 
Mare Crisium, cloud W. of, 326 
Maritime improvements, 606 
Marking: ink, 224 
sacks, 199 
Marks, date, 199 
Slarriuge, 106 
Mares, the planet in 1851-2, 79, 100 
Mason's level, Turkish, 594 
Masters, telescopes by the old, 80, 100 
Materials, strength of, 16 
Mathematical; 434, 457, 481, 629 
v. eto pica] investigations of comets’ 
orbits, 449 
Measurement : difficulty of double star, 260 
of electric current’s strength, 89 
of refractive index and curvature, 469 
Measurements, electrical, 458, 507, 579, 602 
Measure -, indicator diagram, 97 
Measures, electrical, 564 
Measuring steam, 16, 65 
Meat: preserving, 63 
safe, 608 
transport from the Antipodes, 322 
trichince in salted, 542 
Mechanic:1: action, 245, 267, 259, 313 
arts, recent improvements in, 189 
engineers, institution of, 560 
hardening and magn: tism, 96 
Mechanicians, to electricians and, 556 
Medical : coil, 41, 247, 289, 818, 482 
electricity, 77 
opinion and practice, changes in, 640 
profession, studying for, 679, 601 
replies, 10, 33, 62, 106, 151, 194, 216, 239, 
287, 328, 357, 3S0, 430, 478, 502,°626 
Mellogen, 404, 549 


Melting : brass dust, 292 
iron, odd ways of, 124 
Mensuration, problem in, 199 
Mercurial air-pumps, 442 
Mercury, the planet, 259, 305, 326 
Meridian linc, how to find, 568 
Merlin bicycle, the, 386 
Metal: plating orgenic bodies with, 511 
weighe of, by measurement, 137 
work, wire chucks and small screws tor, 
251 
Metallurgy of nickel and cobalt, 516 
Metul-turning slide-rest, 295 
Meteorological : 241 
observations, the Arctic, 491 
Mcteors, comets and, 54 
Meters, electric, 331 
Micro. fungi, mountinz,201, 225 
Microphoue: cup-and-bul!, 3S6 
on the action of the, 304 
Microscope : and mugic-lantern, 202 
concentric, 309, 330 
lenses, mounting, 180, 199, 335 
objectives, iris diaphragm for varying 
aperture of, 25 
power, 261, 251, 309 
reiation of aperture and power in, 874, 
395 


stands, Wenham’s and Watson’s 237 
Wenham’s universal inclining and rotat- 
ing, 143, 195, 217, 237, 260, 282, 309, 356 
what shall I do with the ? 252 
Microscopes aud microscopy, 231 
Microscopical ; 579, 601 
club, 80 
lerses, 385 
society, Excuiisn MECHANIC, 195 
specimens, injecting, 420 
vision, Abbe theory of, 190 
Microscopist’s companion, 330 
Microscopy: staining fluids in vegetable, 
210 
wide angle objectives, 263 
Midland: bogie carriages, 135 
brakes on the, 456 
carriages, 111 
coaches, Nos. of, 288 
cngines, 202, 243, 244, 362, 631, 653 
railway, sections of, 501 
special express, 362, 498 
Mildew on vines, 411, 456, 505, 529 
Miling attachment to lathe, planing and, 
10 
Mineral, acids in vinegar, tests for, 24S 
Mineral oil, separating fat from, 111 
Mining questions, 314 
Minute photography, 482, 529 
Mirrors: aberration of, 171, 402 
adjustment of, 10, 33, 62, SO 
Cussegrain, 593 
cleaning before silvering, SO 
magic, of silvered glass, 422 
oF esscaraia, finding distance between, 
TS 


repairing, 599 
silvering, 244, 4S1 
testing, 328, 572 
Model : electric engine, 334 
engine cylinders, 603 
loom, 554 
marine engine, 359 
steamboat, 39, 452 
— boiler, 101 
Modelling in plaster, 52S 
Monkeys, fossils uniting the characters of 
pigs und, 315 
Monoceros: suspected variable sters in, 
497 
trip:e star in, 235 
Moon: declinution of the, 425 
feathery mist on the, 497 
tInding position of, 53 
map of, Webb’s, 9 
motion of line of apsides of, 474 
mountains in, measuring height of, 519 
relative motions of earth and, 231 
Morgan’s paper for photographic purposes, 
476 
Morse code, reading the, 603 
Mortgage, St 
Mosquito oi], 545 
Moss-covered steps, 531 
Mosses, preserviuy, 599 
Motion of Sirius jn space, 150 
Motions: of the sea, utilising the, 279 
of the stars, proper, 492 
Motor: 41, 134 
electro, 40, 238, 332, 452, 55-4 
— Cuttriss, 5S7 
— Griscom’s, 334 
rotary water, 136 ` 
Motors, electro-magnetic, 194, 23S, 293, 309 
0 


33 

Moulder’s blacking, 201 

Moulding : iron, 173, 197, 218, 240, 264 

name plates, patterns for, 197 

Moulds, drying, 493 

Mount cutting, 160, 180 

Mountains, height of lunar, measur‘ag, 
519 


Mounting: combination of altazimuth and 
equatorial, 806, 328, 359 
micro. lenses, 180 
object, 886 
oleographs, 201 
Mounts, gilding the edges of, 271 
Moy’s lecture on flying, 213 
ufHe: for firing painted glass, 15, 110 
furnaces, 87, 64 
Mus. Bac. degree, 292, 338 
Musical : box, 182 
instruments, automatic, 12, 59, 183, 187 
shorthand, 291 
Muted violin, 452, 548 


NAME plates, patterns for moulding, 
197 


Nascent oxygen, 14, 38 
Naturalisation, 529 
Naval: and submarine exhibition, 117 
architecture, exams., 407 
Navy, the British, 118 
Nebula in Orion, nute on the spectrum of 
the great, DL 
Nebulo, visibility of, 2541 
Negative and positive clestrical dis- 
charges, differences between, 256 
Negatives: paper, 37 
stains on dry-plate, SS 
Newspaper science, 251 
Newtonian: reflector, flat for, 350, 439,571 
telescope, 255 
Nickel : and cobalt, metallurgy of, 516 
plating, 157 
Nightmare, 527, 531, 553 
Nitrogen : atmospheric, 431 
chloride of, 475 
Nitro-glucose, 202, 244, 267 
Noise in engine, bumpin: 225, 215 
North Eastern engines, 363 
North London engines, SS 
Northcott’sapparatus for turning irregular 
forms, 596 P 
Northumbcriand, observing weather in, 
570 


Nose, polypus in the, 32S 

Note-paper, stamping, 45S 

Notes: astronomical, 76, 164, 254, 569, 464, 
585 


on alloys, 302 
on dynamo-machines, 176, 238, 264, 283, 
330, 982, 478, 522 
practical, on plumbing, 2, 26, 74, 120, 
142, 209, 275, 298, 321, 346, 303, 536, 
562, 586 
Nuisance: strect, 1S1 
water-closct, 203, 225 
Nut mandrel, handy, 217 


OAK craining, 410 

Ouths in courts of justice, 265, 269 

Outmeal porridge, 502 

Oata, bleaching, 455 

Object mounting, 409 

Object-glass, theory of the achromatic, 
130, 297, 344, 371, 393, 418, 440, 439, 
537 


Object-glasses: and eyepicces, 9, S0, 137, 
172 


double, 151 
making and correctir m, 263 
Objectives: lantern, 429 
oil immersion, 361 
wide-angle, 283 
Objects in motion, photography of, 163 
Observations: amutcur, of coming transit 
of Venus, $ 
of known double stars, 150 
Observatory on house, 474, 483 
Observe, what to, and how to observe it 
(astronomy), 16S 
Observing: a beginner’s method of, 593 
weather in Northumberland, 570 
Occultation of a star, 150, 236 
Ohm’s laws on electricity, 331, 352 
Oil: cocoa-nut, 481 
cod-liver, 106, 212, 246, 268, 259 
drying, 431 
free, 404 
for lathe, 13, 14 
immersion objectives, 361 
mosquito, 515 
on waves, throwing, 550 
Nungoon, 15 
silk, 505 
Onling tish-lines, 555 
Oil-puintine, preparing canvas for, 13 
“ Old Musters,” televcopes by the, $0, 100, 
151 
Oleographs, mounting, 201 
Omuicycle, brake for, 266 
Opacity of the cornea, 62 
Ophiuchi: lambda, tau, &¢., 349, 474, 570 
Sawyers variable star U, 426 
Ophiuchus, suspected variable stars in, 497 
Opinion and pructice, changes in medical, 
510 
Optical illusion, 328 
Optics: elementary, 270, 290 
lantern, 42, 433 
‘* Orderic Vital,’ to, 401, 571 
Ordnance datum, 434 
Organ: 134 
a comprehensive treatise on its manufac- 
ture, procural, and lodgment, 48, 121, 
208, 274, 300, 345, 416, 465, 512 
American, 181, 247, 269, 284, 310, 653 
— two-manual, 219, 255 
and how to make it, 2 
clarabella stop, 482 
front pipes of, 187 
Handel, 333 
harmonium or, 40, 66, 110, 133, 157, 178, 
248 
pedal, 90 
pipes, 110 
— decorating, 338, 361 
reeds, 182, 224 
St. James’s Hall, 267 
smothered, 137 
tremulant, 450 
tuning, 156 ; 
Organio bodies, plating with metal, 644 
Organ-playing, 246, 267 
Orion: photographic spectrum of the great 
nebula in, 51 
suspected variable stars in, 497 
Orionis, trapezium of theta, 8, 474 
Ornamental: bookcase, how to make a 
cheap, 34, 63, 175 
lathe ads, 65, 82, 172, 196, 320 
slide-rest, 82, 131, 154, 176, 218, 239 
turning, 11, 35 
— specimen of, 487 


Os:illating engines, diagrams of, 3 
Oxsiferous or bone caves, 58 
Otto gas-engine: improvement in, 100 
the new, 115 
Outdoor photozraphy and dry plates, 5) 
Outlines, lantern slule, 453 
Oval : and eccentric chuck, combine 1, 55, 
st 
chucks, 30, 88 
lathe, 19 
Ovens, heating by gas coke, 152 
Oxalate development, 266 
Oxygen: inhalation of compound, 1S 
nascent, 14, 38 
ozonised, for bleaching, 153 


P. XXIII., 100, double stars, S, 101 
Packing, 434 
Paint: analysis of, 601 
asbestos fireproof, 585 
black for window sashes, 407 
discoloration cf, 181 
for spanner, 201 
Painting: 150, 656 
oil, preparing canvas for, 13 
on silk, 157, 359 
stove poles, 556 
Paints, silicate, 333 
Palpitation of the heart, 602 
Pan, harmonium, 411, 433 
Punoramic slides for the magic l xt ra, 
101 
Pantelephone transmitter, 160 
Paper: negatives, 37 
sensitised, 17 
transfer, black, 453 
Papyrogtaph, 270 
Parabolic speculum, aberration of, 251, 
452 


Parabolisation of specula, 351 
Paradox wheel, the, 262 
Paratlin, deodorising, 631 
Parallel motion, Watt’s, 217, 269) 313 
Paralysis: 33, 66. 110 
telegraphists’, 311 
Paris: as useaport, 495 
plumbers in, 201 
Partnership , 551 
Pastilles, perfumed, 453 
Patent: law, 17 
office, Brompton and the, 570 
Patented or not, 410 
Patents for 1882, 50s 
Patterns: for engines, 200 
fer moulding name-plates, 197 
gear-wheel, device for laying out teeth 
of, 419 
Pearl-ashes, 270, 290, 329 
Peat, converting into charcoal, 599 
Pedal: organ, 90 
pipes, 358 
reeds, 335, 408, 431, 552 
Pedals to piano, 455 
Pedometer, 877, 385 
“ Peganredstutl,” to, 39 
Pegasus, suspected variable stats in, 
520 
Pendulum: spring, 14, CS, 187 
timing French, 248 
watch escapemcnt, 160 
Perfumed pastilles, 455 
Periodicity of storms, 477 
Periosteal rheumatism, 225, 241 
Perry's method of distributing elee’rical 
energy, 539 
Perseus, suspected variable stars in, 520 
Perepiration, excessive, 431, 435 
Phenomena, lanar, 326 
Philosopher's white, 405, 453 
Photo: background, 182 
bath, 137, 159 
lenses, 179 
— focal length of, 182 
Photographic: 16, 39,135, 245, 246, 248, 329, 
836, S54, 435 
backgrovond, 200 
camera, 554 
enlarcements, 67, 178, 452 
lers, focal length of, 200 
paper, Morgan's, 476 
Shutter, Beaumont’s, 381 
society, amateur, 242 
spectrum of Comet Wells, 375 
— of the great nebula in Orion, 51 
steck solutions, 269 
transparencies, 15, 506 
varnish, 385 
Photographic Society, the Postal, 405 
Photographing in cemeteries and public 
buildings, 407 
Photographs: retouching, 182 
transparent, 506 
washing, 136 
Photography : 433 
adyances in, recent, 445, 471, 494, 517, 541, 


689 
dry-plate and landscape, 202, 225, 386, 
409 


elementary lessons in dry-plate, 6, 30, 50, 
77, 98, 124, 169, 189, 238, 265, 303, 33S, 
347, 360, 372, 420 

gelatine plates, 17 

instantaneous, 63, 118, 136, 385, 482 

minute, 482, 529 

of objects in motion, 163 

outdoor, and dry-plates, 59, 198 

spectral, 236 


Photometer, wedge, Prof. Pickering on 
the, 425 


e 
Photometric standards and improvements 


in gas illumination, 45 


Physics: solar, 587 


latest advertisement of committee on 
19 


2 
l Physiozraphy, text-book of, 604 552 
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Piano: keys, polishing, 602 
pedals to, 455 
pins, 1S 
repairs, 291 
tuning, 159 
warranty, 291 
wire, covering, 159 
— rusty, 270 
Pickering, Prof., on wedge photomcter, 


dD 
Pickles, mixed, 601 
Pico, 304 
Picture-frames, 33S, 3S6, 409, 432, 4S1, 


504 
Pill machine, rotary, 37 
Pipe: sound in, 137, 201 
stoppage in, 381° 
velocity of discharge from, 111 
Pipeclay, ground, 178 
Pipes, threads for steam, 599 
Pisces, suspected variable stars in, 520 
Piscis australis, suspected variable stars 
in, 520 
Piscium (19), 150 
Piston, jammed, 182 
Piston-speed of locomotives, 18 
Pitch of propeller, 599 
Plane, adjustable, 137 
Planing. and milling attachment to lathe, 


Plant drying and some phenomena of 
vegetable death, 596 
Plants, geography of, 468 
Plaster: casts, 337 
modelling in, 528 
Plate-machine, mounting, 334 
Plates: changing, 385 
gelatine, 435 
stencil, 14 
Platform, burglar alarm, 379 
Plating: organic bodies with metal, 544 
with gold ineide and silver out, 531, 554 
Platinising silver, 268, 259 
Platinotypes, toning, 89 
Platinum: electric light, 152 
spongy, 181, 200 
Pleurisy, 483 
Plinius, 34, 100 
Plumbers in Paris, 201 
Plumbing: 113 
practical notes ‘on, 2, 26, 74, 120, 142° 
Rea’ 275, 298, 321, 346, 393, 536, 562? 
problem in, 160, 407 
poisoning insects in herbarium specimens, 


Pole, north, of electro-magnet, 411 
Polishing : glass specula, 57, 128, 172, 220, 
23S, 309, 326, 352, 521 
granite, 431 
piano keys, 602 
wardrobes, 602 
Polypus in the nose, 328, 360, 480 
Poor-rates, 18 
Porous slabs, 40 
Portable: bedstead table, 241 
greenhouse, 292 
lounge chair, 457 
Portland cement floors in India, 459 
Portskewet pier accident, 357 
Position of flat, 100 
Positive and negative electrical discharges, 
difference between, 256 
Potato discase, $8, 134 
Pot-pourri, 508 
Powder-mixing machine, 198 
Powders, drying, 267 
Power : electric transmission of, 449 
from falling weight, 266 
microscope, 261, 3V9 
of engine, 201 
of waterwheel, 244 
1e mon of aperture and, in microscope, 
ré 


telescopic aperture and separating, 570 
water, 480 
Precession of the equinoxes, 41 
Precipitating alcoholic solutions, 54 
Preservative for iron ships, 338 
Preserving : meat, 63 
mosses, 552, 599 
President’s address, British Association, 
663 
Pressure : of water, 12, 37, 64, 89, 112 
of wind, 47S, 501, 527, 550, 506 
on railway wheels, 159 
pumping to, 14, 64 
Prince of Wales harp, 225 
Printing, colour, 655, 600 
Prism, bisulphide, 532, 578 
Problem: in dynamics, 630, 553, 577, G00 
in mensuration, 199 
in plumbing, 160, 407 
Products, coal-tar, 60, 242 
Progress in telephony, recent, 454 
Propeller : marine screw, 292 
pitch of, 199 
stecring screw, 5S4 
the Tractrix, 495 
Propellers, screw, 9, 60, 196, 201, 242, 573 
Propelling, 357 
Properties of lenses, 217 
Proportions of cylinders, 410 
Propulsion, screw, 155, 319 
Protuberances, viewing the solar, 377 
Psoria-is, 106 
Pt: lemivus, 899, 427, 450, 475 
Puffs, several more, 826 
Pulleys, grooved, 113, 136 
Pump: boiler, 90, 112, 178 
vacuum : 334, 442, 528 
Pumping: 88 
by steam, 41 
to pressure, 14, 64 
Punch : Dietz’s improved, 78 
for boiler plates, 334 
Purifying gas, 42, 67 


QUADRANT of altitude, 252 
Quantity and intensity, 1S2 
Quarter-hours, clock to strike, 469 
Queensland, 267 
Queries : dry-plate, 434, 456, 451 

engine, 457 
Question for spectrum analysts, 314, 337, 

359 


mining, 314 
Questions : science, 244, 333 
Quotations, acknowledgment of, 570 


RAILS, steel, 89 
Railway: accidents, 
and, 574 
brake formula, 157 
brakes, 180, 177, 265, 384. 3S3 
— continuous, 36, 195, 439 
crossing, 578 
curves, 270 
Edison’s electric, 874 
grease, 200 
prospects in Australia, 267, 313 
run, quickest, 435 
signal boxes and thunderstorms, 600 
signalling appliances at Crystal Palace 
-Electric Exhibition, 23 
signals, 427, 452, 474, 476, 501, 523, 545, 
670, 573, 595 
trucks, size of, 408 
wheels, pressure on, 159 
Railways: electric, 49 
— economy of, 72 
Rainband spectroscopy, SS 
Rainbows, retlected, 521 
Kain-water tanks, 201 
Raising water, 247 
Ram, hydraulic, or water-wheel, 3S 
Ramsden’s dividing machines, 104, 131, 


waggon couplings 


153 
Range-finder, Bolton, 29S 
Rangoon oil, 15 
Rates, poor, 18 
Reaction, chemical, 270, 290 
Reading : lamp, 312, 334, 407 
Morse code, G03 
R<eamers, tempering, 29 
Receiving telephone, new, 145, 177, 217 
keeds : organ, 182, 224 
pedal, 355, 408, 431, 552 
Reflecting telescope, 62 
Refractive index, measurement of curvae 
ture and, 469 
Refractors, 40 
Refrigeration simplified, 210, 261, 309 
Refrigerator, 37, 577 
Regulator, clock, 315 
Regnard incandescent lamp, 677 
Reid’s patent self-acting clock system, 231 
Repairing : and cleaning watches, 24, 73, 
95, 103, 119, 165, 187, 205, 210, 254, 277, 
202, 300, 371, 417 
cylinder face, 41 
jewellery, 113, 134 
mirrors, 599 
piano, 291 
watch, 292, 506 
Replies : legal, 17, 18, 81,155, 216, 241, 265, 
329, 480, 503, 626, 551, 575 
medical, 10, 333, 62, 106, 154, 216, 2S7, 310, 
328, 357, 475, 602, 526 
Repolishing ebonised work, 312 
Research : induction coil as an instrument 
of, 119 
ae and the Royal Society, 127, 150, 
yi 
Resistance: coils, cheap, 207 
electrical, 42 
of electric lamps, 181, 200 
of electro- magnets, 269 
of ring to collapse, 290 
Responsibilities, auctionecr’s, 241 
Restoring leather bug, 334 
lietouching photos., 182 
Re-varnishing dog-cart, 245 
Reversible stereoscope, new form of, 233 


Reviews: 

A Treatise on the Transit Instrument, 
by Latimer Clark, 448 

Art Instruction in Laagland, by F. G. 
Hulme, 512 

Bibliographie Gén¢rale del’ Astronomie, 
aa . C. Houzeau and A. Lancaster, 

Continuous Railway Brakes, by Michael 
Reynolds, 439 

Electric Lighting, by Comte du Moncel, 
27t 

Elementary Lessons in Electricity and 
Magnetism, by 8. P. Thompson, 45 

Handbook of the Polariscope nnd its 
Practical Applications, by H. Landolt, 
vol 

Information about Lightning Conduc- 
tors, by R. Anderson, 207 

Lectures on the Science and Art of Sani- 
tary Plumbing, 274 

Light, n course of Experimental Optics, 
by Lewis Wiight, 511 

Miscellaneous, 46, 161, 274, 302, 512 

Modern M-trology, by L. D. Jackson, 
164 

Progress, by J. Platt, 274 

Railways and Locomotives, by J. W. 
Barry and F. J. Bramwell, 163 

The Action of Lightning, by A. Parnell, 
207 


The British Navy: its Strength, Re- 
sources, und Administration, by Sir 
Thos, Brassey, 118 

The Hall-Marking of Jewellery, by G. 
E. Gee, 511 

The Law of Kosmic Order, by R. Brown, 
Jun., 392 


The Marine Steam-Engine, by R. Sen- 
nett, 273 

The Scientific Basis of National Pro- 
gress, by G. Gore, 164 

The Theoretical and Practical Boiler- 
maker, by S. Nicholls, 512 

The Watchmaker’s Handbook, by Clau- 
dius Saunier, 46 

Useful Information on Electric Light- 
ing, by Killingworth Hedevs, 46 

Vibratory Motion and Sound, by J. D. 
Everett, 164 

William Hedley, the inventor of Railway 
Locomotion, by J. M. Carr, 274 


Revolving : gas- burners, 244 
system, centre of gravity of, 326 

Rheocord, 243 

Rheolyser, 319 

Rheumatism : 10, 154 
periosteal, 225, 244 

Rhubarb wine, 6(0 

Rifle-bullet, flight of, 515, 837 

Right of way, 192, 201 

hing, resistance of, to collapse, 290 

Rising, early, 245 

Ritchie’s induction coil, 552 

Rival brakes, practical test cf, 511 

Riveting : china, 482, 516, 693 
copper boiler, 113, 158 

Roller bearings, adjustatle, 33 

Rollers : turning calender, 63, $7 
wringing-machine, 15 

Roof : for lean-to hot-house, 41, 66 
ventilator, 35S 

Rooting, slate, 43, 67 

Room, heating for lecture experiments, 


289 
Rosenfeld’s lecture experiments, 81 
Rotary : pill machine, 37 
water motor, 186 
Rotation of the earth, 411, 425 
Royal society and scientitic research, 127, 
150, 193 
Rubber: goods, hardening of, 413 
stamps, ink for, 52 
Russell, Scott, and the Vienna dome, 357, 
350, 451, 476 
Rust, preventing, 693 
Rusty water-pipes, 435 


SAOQK marking, 199 

Safe, meat, 50S . 

Safety-lamps, improvements in, 320 

Safety-valve for kitchen boiler, 314, 337 

Sagitta, suspected variable stars in, 520. 

Sagittarius, suspected variable stars in, 
520 


St. James’s Hall organ, 267 
Sal-ammoniac cell, Tolman’s, 61 
Sale, bills of, 631 
Salt, test for, 112 
Salted meats, trichiny in, 642 
Saltness of the ser, 305 
Sanitary pipes, gluzing, 531 
Sausages, 37 
Saw: circular, $3, 157, 108, 407 
— speed, of, 246 
Saws, sharpening, 151), 407, 552 
Sawyer’s varinsble U Ophiuchi, 426 
Scholarships, Whitworth, 453 
Science: and civil service, 12 
at South Kensington, 463, 49S, 527, 547 
597 
for artists, 429 
questions, 214, 353 
theoretical and applied, 563 
Scizntiric News: 7,51, 52,78,99, 125, 149, 
170, 191, 215, 235, 258, 280, 303, 325, 
BAS, 376, 335, 424, 448, 473, 496, 518, 
544, 569, 502 
Scientitic: divining rod, 411 
research and tho Royal Socicty, 127, 15¢, 
193 
Scicntitie work, private munificence in 
connection with real, § 


Scientific Societies :— 
Meteorological, 31, 170, 257, 375 
Royal Astronomical, 30, 147, 231, 324 
Royal Microscopical, 147, 199, 213, 257, 
397 


Scorpius, suspected variable stars in, 520 
Screw: chaser, Col. Dumbleton’s, 1 
heads, colouring, 384 
propeller, a steering, 5S4 
— tre Tractrix, 45 
propellers, 9, 6), $4,201, 212, 292, 551, 
573 
propulsion, 155, 319 
threads, 55, S3 
— cutting with slide-rest only, 357 
Screw-cutting: by East Indian natives, 
279 
change-wheels for, 506, 529, 552, 577, 599 
in an ordinary Inthe, 381 
Screwdriver improvement, Sir E. Beckett's, 
63, 55, 107, 130 
Screws : binding, substitute for, 182, 200 
small for metil-work, 251 
Scrofula, 195 
Scutum. suspected variable stars in, 520 
Ker: saltness of, 395 
sound-signalling af, 297 
utilising motions of, 279 
Sealing-wax, 552 
Search for comets, 79 
Seaesickness, 287, 313, 336, 354, 489 
Seats, water-closet, 600 
Sca-urchin, impression of a fossil, 326 
Secondary: batteries, 230, 217, 202, 352, 
400, 591 
— electrical nccumulatorg or, 256, 278, 
316, 372, 420, 444 


Secondary : batterics, improvements in, 561 
battery. Sellon-Volckmar, 141 
— simple form of, 251 
— Sutton’s, 151, 209, 211, 291 
current in one direction, 18 
Sections of Midland railway, 50t 
Sceing by electricity, 151, 177 
Segment of circle, arca of, 8 
Selenographical, 103, 3^4 
Self-stecring bicycle head, 345 
Sellon-Volckmar secoadary battery, 141 
Sensitised paper, 17 
Separators, cream, 42 
Serpens, suspected variable s!ars in, 520 
Serpentis, delta, &c., 349 
Sewer gag, 160, 179, 199 
Sewers, velocity of water in, 109, 112 
Sewing-machine, defective, 554 
Sextans, suspected variable stars in, 52) 
Shaft: 136, 291 
vertical, 313 
Shafting : noise in, 202, 313 
universal joints in, 12, $5, 119 
Shaping attachment, 35 
Shed, ventilating, weaving, 334 
Shellac varnish, black, 570, 609, 693 
Shells, preserving and arranging fossils, 
198 
Shin, lifting water by motion of, 20) 
Ships’ compasses, 291 
Ships, preservative for iron, 3S 
Shocking coil, 435 
Shop wrinkles, %9 
Shorthand, musical, 291 
&hot-making, 256 
Shrinking wood, 553 
Shutter: drop, 268 
photographic, beanmont’s, 2st 
Sidereal indicator, 474, 483 
Siemens: armature, 456 
improved gas-burner, 535 
Sign, clectric, 41 
Signal boxes v. thunderand lightning, 609 
Signals, railway, 127, 452, 474, 476, 601, 523, 
518, 570, 573, 595 
Silica, artificial forms of, 
agate, 392 
Silicate: cement, 531 
paints, 333 
Silk : balloons, covering, 247 
painting on, 157, 359 
Silver: filagree brooches, 435, 457 
platinising, 268, 259 
prints, enarne! for, 335 
pure, 553, 578, 600 
recovery of, £61, 431 
solution, 17, 65 
Silvered glass magic mirrors, 422 
Suvering: looking-glassea, 599 
metals, alloy for, 494 
without a battery, 544 
Siphon, underground, 134 
birius, motion of, in space, 150, 32s, 349, 
307 
Size: and power of boilers, calculating, 
287, 386 
of battery, 338 
Skate, American tricycle, 562 
Skates, wheel, 216 
Sketches, astro., blue process for, 305 
Sketching: foreground in, 420, 451, 477, 


resembling 


500 
stool, 434, 456 
with the telescope, 219 
Skin: brown marks on, 195 
disease, 106, 130, 168, 239, 310 
Skull, electric human, $7 
Slabs, porous, 40 
Slate rooting, 43 
Sleeplessness, vegetarianism and, 374 
Slide ; cheap double dark, 10 
Tadpole, 237 
Slide-rest ; geometric, 559 
metal turning, 205 
ornamental, SZ, 131, 154, 176, 215, 235 
tools and cutter bars, 415 
Slides : cheap dark, 59 
lantern, outlines, 153 
magic-lantern, 529, 553, 577, 600 
panoramic for lantern, 101 
tadpole, 284 
Shde-valve : G4, 68, SS 
— or piston, 13, 38 
Smeaton’s block, 425, 450, 474, 475 
Smith, Willoughby, inductophone, 275 
Smith’s fan, driving, 13, 37, 64 
Smoke-consuming stove, domestic, 263 
Snails: as medicine, 5, 133 
edible, 556 
Snow-line, lunar, 127 
Soap: analysis and fatty anhydrides, 197 
cold water, 519 
lyes, glycerine from, 29 
making, 335, 454 
Sonps, coal tar, 106 
Socket, guttapercha, 266 
Soda : caustic, SL 
for Bennett's battery, S9 
silicate of, 555, 579 
test for bicarbonate, 411 
Soda-lime, SS, 134 
Sodiurn : carbonate, monohydrate, 160 
silts, 269, 299 . 
Soils, analysis of 125 
Softening water, Clurk’s process of, 457, 
507 
Solar : eclipse, calculation of, 53 
— projecting, 377 
energy, on the conservation of, 450, 521, 
550 
physics, 567 
— latest ndvertisement of committee 
on, 192 
protube:ances, viewing the, 877 
Soldering : 110 
autogenous, 37, 64 
cold, S1 
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Soldering: hard, 113 
iron, tluoric acid for, 14, 38 
— heating, 603 
Rolution: Dutertre’s gilding, 19 
gold, 17 
silver, 17, 65 
Somersct House analysts, 160 
Foot, analysis of 195 
Sound: in pipe, 137, 201 
light and heat, Prof. Tyndall on, 53, 
90, 115 
signalling at sea, 296 
Soundboard, wood, violin, 62 
Sources of electricity, 308 
South Kensington, science at, 463, 49S, 
527, 547, 574, 597 
Spanncrs, paint for, 201 
Speaking tubes, 268 
Specification of a steam launch, 286, 310, 
357 


Stereoscopic camera, 270, 335 
Stirling Castle, 244 
Stone, lathe for, 16 
Stonehenge: age of, 519 
and sun-worship, 292, 314, 836, 377, 403, 
428, 477, 547, 573, 596 
Stool, sketching, 434, 456 
Stoppage in pipe, 354 
Stopping for decayed teeth, 202, 225, 244, 
247, 312 
Storage: batteries, 18, 180, 292, 492, 600 
battery, simple form of, 284 
— Sutton’s, 291 
of energy, 4 
Storms: forecast of, 329, 377, 409, 453, 
625 
periodicity of, 477 
Stove, domestic smoke-consuming, 263 
Straightening : crooked custiogs, 515, 573, 
597 


shaft, 291 
Strains in boiler, calculating, 458 
Straw hats, bleaching, 313 
Street nuisance, 181 
eerie vibranons, 197, 238, 524, 550, 574, 


Specimens, injecting, for microscopical 
examination, 420 
Rpectacles, 457 
Spectra: tables of, 570 
ultra-violet spark, report on, 591 
Spectral photography, 236 
Spectroscope, miniature, 179 
Spectroscopy, rainband, &S 
Spectrum: analysts, a question for, 314, 


Strophometer, 266 
Struve : 1888, 1834, and 1555, 319 
2215, 570 
Stucco figures, rewhitening, 531 
Studying for medical profession, 579, 601 
Sulphur casts, 528 
Sulphuric acid, 68 
Summer-house, 577 
Sun, duration of eclipse of, 377 


irrationality of in relation to the achro- 
matism of optical instruinents, 46 
photographic, of Comet Wells, 375 
Specula: grinding glass, 57, 128, 172, 220, 
238, 309, 326, 352, 521 


parabolisation of, 351 i Sun-worship, Stonehenge and, 292, 314, 
Speculum: aberration of a parabolic, 351, 336, 405, 428, 477, 547, 573, 596 
452 “ Sunlight,” to, 40, 41 


testing, 233 
— Mr. Wassell’s, 310, 327, 3S0 
Speed : of trains, question, 459 
piston, 18 
variations of railway on steep gradients, 


Sunrise, points of on longest and shortest 
day, 236, 326, 377 

Sunspot, a remarkable, 150, 171 

Sunspots, 193 

Sunspottery, hedging in, 8 

Sunstroke, 445 

Supersensitive thermometer, 510 

Superstition, curious weather, 477, 519 

Surgical appliances, amateur, 495 

Surveying, 236 

Sutton’s : apparatus for the rapid pro- 
duction of high vacua, 34 

secondary battery, 181, 200, 244, 201 

Swelling and pain.in knees, 337 

Swiss watch, 247 

Switch for telephones, 579 

Swollen glands, 335 

Sycamore, staining, 603 

Symbols, indicating, 404, 477 

Sympicsometer, 352 


380 
Spherical-cended connccting-rods, grind- 
ing, 542 
Spiral apparatus, 367 
Spoilt glass shelves, 433, 456 
Spokes, tioning bicycle, 64 
Spongy platinum, 181,200 
Spots on telescope lenses, 179 
Sprague’s electric meter, 277 
Sprains, 287 
Spring: blind, 455 
pendulum, 14, 68, 137 
reducing balance, with acid, 17 
spiral, SS 
Springs, balance, 270 
Spun wire, 159 
Stage, movable, 333 
Stain, green, for dcal, £c., 435 
Staining: floors, 15 
fluids in vegetable microscopy, 210 
gun-barrel, $5 
sycamore, 603 
walls and plain decorations, 35S 
walnut, 2:16 
Stains: for deal and white woods, 481 
on dry plates, Gs, SS, 112 
on gelatine films, 135 
Stammering, 430 
Stamping note-paper, 458 
Stamps, ink for rubber, 52 
Standards, photometric,und improvements 
in gas illumination, 45 
Star: atlas for amateurs, 226 
magnitudes, comparison of, 54, 126 
occultation of a, 150, 236 
sketches, 328 
triple, in Monoceros, 236 
Stars: brightness of, 79 


TABLE, portable bedstead, 211 
Tables of spectra, 570 
Tadpole slide, 237 
Tails, comets’, 516 
Tallow, adulterants of, C01 
Tanah-ampoh, 13 
Tank, large, 45S 
Tanks, rainwater, 201 
Tannin: 54 
estimation of, 334 
Tapered journals, jamming of, 155, 178, 
223, 243, 266, 258 
Tapering sticks, 38+ 
Taps, grooving and tempering, 29 
Tartaric acid, test of, 411, 133 
Taurus, suspected variable stars in, 516 
Tax, income, 43 
Tecth: fitting new to watch and clock 
wheels, 332, 354 ; 
of geur-wheel patterns, device for laying 
catalogue of suspected variable, 400,427, out, 419 
419, 475, 497, 520, 516 stopping for decayed, 202, 225, 244, 247, 
double, 150, 593 312 


— observation of in twilight, 474 the, 33 
— observed with Ishin. Calver, 260 Telectroscope, or secing by electricity, 151, 
P.xxiii. 100, beta Delpbini, $, 101 19-4 


proper motions of the, 492 
variable, 32, 150 
— eta Ursie majoris, 126 
— iota Andromedce, 159 
— 19 Piscium, 150 
Staves, 182 
Steam: air and, 135 
m the steam-cengine, curves of efliciency, 


brake, Kitson’s, 554 

engine, new form of, 428, 452 

engines, comparing two, 355, 455 

governor, 594 

injector worked by exhaust, 467, 51S 

launch, 39, 42, 67, 89, 310, 334 

— specification of a, 286, 310, 357 

mcisuring, 16, 65 

pumping by, 41 

trap, 6S 

tricycle, 255 
Steamboat: modcl, 42, 61, S6, 359 

— boiler, 101 
Steam-chest, double, 359 
Steam-gauge, broken, 113, 136 
Steam-pipcs: protecting, 41, 66 

threads for, 4S2 
Steel: cast, welding, 358 

colouring without heat, 552 

hardening and tempering, 171 

rails, 89 

stencil-plates, 18 

tongues in concertinas, 

386 

wire, tinning, 338 
Steering screw-propeller, 5S4 
Steinheil’s eyepieces, 458, 570 
Stencil plates: 14, 18 

steel, 18 
Steps, moss-covered, 531 
Stereoscope, new form of reversible, 233 


Telegraph: train, 541 

wire for, 268, 289, 386 

wires, stretching, 432 
Telegraphic engineering, 384 
Telecraphists’ paralysis, 311 
Telegraphy, 244, 246 
Telephone : 386, 409 

Barney’s improved, 369 

circuit and call, 42, 67, 119 

coil for, 182, 200 

evolution of the, S1 

exchange, Connolly’s, 94 

receiver, new, 145, 177, 217 

— Theiler’s, 412 

receivers of Johnstone-Stoney 

Precee, 194 

switch for, 579 

transmitter, 13, $7, 259, 313 

v. bell, 41 
Telephonic: communication, 155 

discoveries, chronology of, 554 

vibrations, measurements of, 514 
Telephony, recent progress in, 454 
Telescope: 89, 225 

astronomical, 432 

crown-glass achromatic, 273, 313, 536 

Galilean, 236 

improving definition of, 529 

lenses, 87, 159 

Newtonian, 288 

removing spots from lenses of, 100 

sketching with the, 218 

t: sts for a threc-inch, 192, 427 

Uranus in a 22io., 8 

Zeta Herculis as a test for 3}in., 377 
Telescopes: and telescopy, 97 

at the Crystal Palace, 292 

by the “ Old Masters,” S0, 100, 151 

Cassegrain, 571 

Gregorian and Cassegrain, 53 


and 


putting in, 
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Telescopic : aperture and separating 
power, 570 
definition, haze and, 474 
Telescopy, telescopes and, 97 
Tell-tale clock, electric, 1S1 
Tempering reamers, 29 
Template: 333 
egg-end, 57S 
“Tempus,” to, 101 
Terra-cotta, 331 
Terrestrial eyepieces, 198, 213, 266 
Test: for ammonia, new und delicate, 
146 
for tartaric acid and carbonate of soda, 
411, 433 
for 3ļin. telescope, Zeta Herculis as a, 
377 


of the rival brakes, practical, 511 
Testing : guano, 80 
mirrors, 328, 572 
speculum, Mr. Wassell’s, 310, 380 
wine with catgut, 519 
Tests for mineral acids in vinegar, 218 
Theiler’s telephone receiver, 442 . 
Theodolite, finding geographical co-ordi- 
nates with a, 236 
Theory : of the gas-engine, 123 
of welding, 543 
Thermo-electricity, 40 
Thermograph, a new, 323 
Thermometer: supersensitive, 510 
wet-bulb, 408 
Thief detector, 386 
Thigh, injured, 529 
Thomson, Sir W., on the tides, 583 
Threads: for steam-pipe, 482? 
ornamental lathe, 55 
screw, 55 
Threc-legred gravity escapement, 134, 157, 
178, 198 
Thresher, hand, 12, 63 
Throttle-valve, 12, 63, 362 
Thunder and lightning, signal-boxes v., 


600 
Tides, Sir W. Thomson on the, 588 
Timepiece, drum, 65, 110 
Timing French or other penduluings, 25S 
Tin : cans, use for old, 459, 602 
dishes for photographic purposes, 135 
Tinning : bicycle spokes, Gt 
copper sheets, 4S0 
or bronzing small castings, 271, 291 
steel wire, 335 
Tin-plate working, GOL 
Tin-plates, 361 
Tinpot battery, Bennectt’s, 5, 107, 127, 
270 
Tires, bicycle, 554 
Tobacco-pipes, tipping clay, 66 
Tolman’s sal-aromoniac cell, G1, 107 
Tombstones, lettering, 267 
Toning: 159 
platinotype prints, £9 
Tonsils, enlarged, 10 
Toolholder, makeshift, 218 
Tools for bending iron, 36 
Torpedo: Brenuan’s, 414 
detector and scientilie diviniog rod, 
Tortoiseshell, $0, 135 
Towns, fortitied English, 100, 112 
Tracing on cloth, 527 
Traction engine, 434 
Tractrix screw propeler, 495 
‘Train telegraph, 511 
Trains for clocks, calculating, 157, 177 
Tramcars, jointed axle for, 459 
Tramway into gravel-pit, 335 
Transfer-paper, black, 453 
Transfers, autographic, for printing pur- 
poses, 166 
Transit; Instrument, 488 
of Venus, 17, 377, 425, 474, 506, 529 
— Canada and the, 309 
Transmitter: Blake, 221, 2t4, 267 
telephone, 43, $7, 289, 313, 336, 338 
Transparencies : gelatino - chloride of 
Silver, 146 
glass, 61,85, 528 
photographic, 15 
Transparent: gum, 455 
photographs, 5u6 
Trap, steam, 6S 
Trapezium of Orion, S, 474 
Trees, grafting frui’, 64 
Tremulint, organ, 480 
Triangulum, suspected variable stars in, 
516 
Trichin:> in salted meats, 512 
Tricycle: brakes, 526 
Coventry, with Westropp seat, 402 
cranks, 160 
double, 332 
handpower, $5 
seat, Mr. Jetfrey’s, 425 
skate, American, 5652 
speeding, 169 
steam, 255 
Tricyeles: 9, 36, 310, 110, 433, 456, 476, 
503, 523 
electric motor for, 337 
worked by gus, D97 
Trigonometry, 602 
Triple expansive engines, 141 
Trough, depositing, 312 
Trustees, wills and, 241, 505 
Tuberculosis: bacillus of, 378 
Prof. Tyndall on Koch's theory of, 
168 
Tubes: durability of, 411 
vacuum, 411 
Tuning: organ, 156 
piano, 159 
Turbine for low fall, 64, S5 
Turkish: bath, 130, 157, 181, 354, 37S 
— ‘“‘Gereb Admi’s,’’ 378, 403 
— heating room for, 259 
carpenter's and magon’s leyel, 594 
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Turning: calender rollers, 6S, 87 
irregular forms, Northcott’s apparatus 
for, 596 
ornam: ntal, 11, 35 
— specimen of, 487 
wooden balls, 13 
Turnstiles, 17 . 
Twilight, observation of double stars in, 


474 
Tyndall, Prof,, on light, sound, and heat, 
53, 90, 115 


UNDERGROUND waters, report on, 
691 


Unipolar induction, 555 
Universal : couplings for brakes, 156, 265 
cutter, 10S, 154, 196 
joints in shafting, 12, 110 
Unseasoned wood in furniture, 113 
Unwritten history and how to read it, 58S 
Uranus in a 2]in. telescope, S 
Ursa major and minor, suspected variable 
stars in, 546 
Ursæ majoris, eta, variable star, 126, 474 
Ursiv minoris, two, 100 


VACUA, £utton’s apparatus for the 
rapid production of high, 34 
Vacuo, electric arc in, 301 
Vacuum; brake, G.W.R., 312, 33t 
— Gresham’s automatic, 108 
— Westinghouse automatic, 195 
brakes, 111, 405 
pump, 334, 528 
tubes and coils, 411, 433 
Value of lease, 225 
Valve: setting loco., 33S 
slide, 64, 68 
throttle, 12, 63 
Vapour bath: ‘‘Gereb Admi’s’’ Turkish 
or, 354, 378 
hot-air or, 384, 451, 597, 609 
Variable : stars, 31, 150 
— catalogue of suspected, 400, 427, 449, 
475, 497, 520, 546 
— in Cygnus, Birmingham’s new, 474 
Variations: of gravity, 490 
of speed on steep gradients, 380 
Varicose veins, 194 
Varnish : black, 480, 579, 691 
for negatives, 362, 40S 
for Venetian blinds, 201 
for violin, 113 
photo, 385 
removing old, 435, 457 
Varnishes and stains, 334, 577 
Varnishing : 313 
carriage, 505 
chairs, 246 
Vats, leaking, 552 
Vegetarianism: deafness and, 505, 599 
sleeplessness and, 574 
Vegetable: black and spontaneous com- 
bustion, 16 
microscopy, staining fluids in, 210 
Vellum, bookbinding in, 3sü 
Velocipedes: 152 
— improvements in, 320 
Velocity: of discharge from pipe, 110 
of watcr in sewers, 169 
of wind, 413, 483 
Venetian blinds, varnish for, 201 
Ventilating weaving shed, 334 
Ventilatiun, 530 
Ventilator, roof, 358 
Venus: amateur observations of transit of, 
8, 377, 425 
transit of, and earth’s distance, 17, 377, 
425, 474, 506, 529 
— Canada and the, 3(9 
Vertical shaft, 313 
Vibrations : string, 197, 238, 524, 550, B74, 
594 
telephonic, measurements of, 514 
Vienna dome, Mr. Scott Russell and the, 
357, 350, 151, 176 
Vinegar, tests for mineral acidsin, 248 
Vines, mildew on, 411, 456, 505, 529 
Violin: Berliner, 309, 332, 355, 404, 427, 
481, 591, 594 
muted, 548 
soundboard, wood, 62 
taking top off, 579, GOL 
varnish for, 113 
Violoncello, beat in, 15 
Virginis : alpha, gamma, 426 
gamma, variability of, 100 
Virgo, suspected variable stars in, 516 
Vision, a blind man’s, 398, 451, 502 
Visitation, Greenwich, 302 
Voice, the, 336 
Voltaic: and storage batteries, recent 
improvements in, 402 
cell, action in, 362 
— cheap form of, 5, 270 
Voss elettrical machine, 573 
Vulcan cement, 115 
Vulpecula, suspected variable stars in, 516 


WAGES, 266 

Waggon couplings and railway accidents, 
574 

Wall-papers, arsenic in, 380, 528, 519, 577 

Walls: concrete, 201 

staining, and plain decorations, 358 

Walnut, staining, 246 

Wardrobe, polishing, 602 

Warranty, piano, 291 

Wash for funnel, yellow, 12 

Washing-machine, 361 

Wassell, Mr., speculum testing, 310, 380 

Watch : and clock repairing, 24, 73, 95, 
103, 119, 165, 187, 210, 264, 277, 300, 
371, 417 
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Watch: balance-springs, 1S1 
cleaning, 40, 65, 531 
compensated, 312, 334 
construction, 435 
cylinder, 485, 457, 505 
escapement, 179 

— pendolum, 160 
fusee chain, 85, 109 
jewels, 311 
Jobbing, 109 
mainspringing, 100, 174, 247 
mavdrel, 266 
putting chain in, 225 
rativg, chronometer and, 313 
repairing, 101, 127, 174, 203, 210, 254, 277, 
292, 300, 483, E06 
Swiss, 247 
trains, calculating, 157, 177 
Watches : dials of, replacing, 435 
questions about, 10 
rates of, 36 
Watchmaking, clock and, 43 
Water : analysis of, 246 
Clark’s process for softening, 457 
expansion of through absorption of 
gases, 51 

filtering, 66, 607, 530 

flow of from pipe, supposed phenomenon 
with regard to, 311, 381 

gauging, 68 

hardness of, 54 

heating, 187 

_ in gravel-pit, 24S, 269, 259 

iron in, 384 

measuring flow of, 529, 530, 577, 600 

motor, rotary, 136 

pipes, rusty, 433 

power and electrie light, 113 

— utilising, 136. 480 

pressure of, 12, S9, 115 

raising, 247 

softening hard, 507 


Water: supply, 66 
velocity of in sewers, 109 
Water-closet nuisance, 203, 225 
seats, 600 
Wat-r-closets, door-action, 142 
Water- gas locomotive, new, 476 
Watcr-hammer action and earthquake phe- 
nomena, suggested unalogy between, 
6 


14 
Waterproof cloth, 182, 200, 333 
Waterproofing fabrics, 224, 267, 333 
Waters, repor' on underground, 691 
Waterwheel : 12 
grease, 505 
hydraulic ram or, 38 
power of, 244 
Watt's parallel motion, 247, 238, 318 
Waves : height of, 26, 506 
throwing oil on, 550 
Wax, paraffin, 135 
Way, right of, 192, 201 
Weakness, 380 
Weather : forecast, 404, 425, 474 
observing, in Northumberland, 319, 570 
superstitien, curious, 519 
Weaving, wire harness for, 431, 454 


Weaving-shed, ventilating, 53% 
Webb’s map of the moon, 9 
Wedge photometer, Prof. Pickering on 


the, 425 


Weight : of cattle, 16 


of girders, 387, 409, 507 
of locomotives, adhesive, 13 
of metal by measurement, 137 
Welding : cast steel], 338 
theory of, 543 
Well: artesian, 449 
remarkable gar, 413 
Wells’ comet : 100, 126, 193, 216, 227, 526, 
349, 377. 425, 449 
photographic spectrum of, 375 
scen at Midday, 461 


Wenham’s and Wat:zon’s 
stands, 237 

Wenham’s univerel inclining and rotating 
microscope, 143, 195, 217, 237, 260, 252, 
35G 


microscope 


Werrington Junction and Ely accidents, 


524 


Westinghouse automatic yucuum bruke, 
195 


Wet-bulb thermometer, 463 

Whales, 50 

What shall I do with the microscope ? 
282 


Wheatstone bridge, SA 
Wheel: cart and making, 186, 252, 562 
paradox, 262 
puttiog new hub to, 111, 15s 
rkates, 246 
Wheel-cutting frame, 127 
Wheel-grease, 387 
Wheels : bevel, 223 
emery, 203 
fitting new teeth to watch and clock, 352, 
354 


pressure on railway, 159 
White, philosopher’s, 405 
Whitelead, 111 
Whitewashing, 603 
Whitworth scholarships, 485 
Wide-angle objectives, 283 
Wife : liability of, 155 
ruinous, 155, 159 
Wildbad : and its cures in Black Forest, 
353, 350. 406, 483 
baths of, 552 
Will, 575, 595 
Willans engine, the, 42S 
Willow baskets, bleaching old, 483 
Wills and trustees, 2411 
Wind : pressure of, 47S, S01, O27, 350, 
596 
velocity of, 413 


Windmill pump, 285 
Window lizht, 573 
Winds, 4^5 
Wine: from bectroot, 561 
rhubarb, 60) 
te-tiug with cit zat, 519 
Ware: chueks aud small screws for iclal- 
Work, 25 
for induction coil, 602 
gauge, Bamingham, 11, 110 
— French, $9 
hardening brasa, 41 
hirness fur weaving, 431, 154 
Wires, fixing electric, 160, 179 
Woman, married, will and, 595 
Wood : beudinz, 15, 284, D99 
shrinking, 483, 553 
unseasoued, in furniture, 113 
Wooden balls, turning, 13 
Work done by an 8'5 Browning-With re- 
tlector, 349 
Workmen, Indian, 2S6 
Workshop, electric light for, 458 
World : at the advent of man, 31 
Boyd Dawkins on tne ancient, 52 
largest locomnative in the, 2*5 
Worsted and woollen yarns, $S 
Wrinkles, shop, 29 


XTRAORDINARY Challenge, 530 


YACHT, deck of, 120, 158, 1938, 243, 
266 
small, 241 
steel, paint for, 256 
Yarns, worsted and woollen, ES 
Vear, decimal of the, 425 
Yeast, preserving, 424 
Yellow stains on gelutine negatives, 105 
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ACHROMATIC: cyepicecs, Stcin-|] CALCULATING machine, Huxley’s, | Cuttriss clectro-motor, 587 Exhaust steam: condensing, 4S1 
heil’s, 570 56 Cylinders, watch, 505 , injector worked by, 467 aa 
object-glass, the, 490 Caledonian engines, 136 Express locomotive, French, 222 
telescope, a crown glas3, 273, 313 Call for telephone, 111 , Eyepieces : astronomical, 259 
Adjustment of mirrors, 11 Camera bellows: 221 DANCING figure, electric, 159 on the action of, 306, oe 
Advances ia photogiaphy, recent, 446, 472, | conundrum, 297 Dark slide, cheap and etlicient double, 10 Steinheil’s achromatic, 570 
495 Cancri, zcta, 152 Desk, photo retouching, 215 
Allazimuth and equatorial mounting, new | Candelabra in black-wood and ivory, 4S7 | Destroyer, Ericsson's torpedo boat, 118 
combination of, 306, 402 Canis minoris (P. V1I., 173), 171 Detector : simple and cheap fire, 310 FAN, driving smith’s, 37 
American : organ, action fur sub-bass, 285 | Canvas boatmaking, 506 thief, 386 Filter : rapid, 410 
— two-manual, 210 Carbon connections fur battery, 283 Diagram measurer, indicator, 97 water, 530 
tricycle skate, the, 562 , Carpenter, the Indian, 451 Diagrams of oscillating engines, 383 Firebox, Belpaire locomotive, S6 
Apparatus: automutic counting, 3391 Cart and wheel-making, 562 Diaphragm, iris, for varying the aperture | Pire-detector, simple and cheap, 310 
gymnastic, 505 Castings: green sand basin for, 413 of microscope objectives, 25 Firing painted glass, muiHe for, 15 
spiral. 367 straightening crooked, 515 Dietz’s improved punch, TS : Flat, how to make a, for Newtonian, 350, 
Archicological, 580 Chair, portable lounge, 457 Div.ding machines, Ramsden's, 104, 132, 430, 571 
Astronomical: and terrestrial telescope, | Changing box for dry-plates, 219 153 Flight of bullet, 336 
8S Charcoal furnace, S9 Division plate : fitting to lathe, 90 Foci of lenses, rules for finding the, 156 
cyepieces, 259 Chaser, Col. Dumbleton’s screw, 1 forJathe, 306 Fossil, 315 
optics, 193 Chaster’s electro-plating apparatus, 61 Dog-chuck for lathe, 314, 336 Four-jaw chuck, 240 
Automatic counting apparatus, 381 Chime clock, making, 3V7, 402 Domestic smoke-consuming stove, 263 Fractionnater, Townson and Mercer's, G1 
China, riveting, 547 Double-head lathe for sliaing two shafts | Fractured printing-press staple, 556 
Chuck : combined oval and eccentric, £6 at once, 467 Frame: cutting, 196 
BACILLUS of tuberculosis, 378 four-jawed, 240 Drill, 158 oe whcel-cuttiny, 125 
Backstays for lathe, 175 — dog, 314, 336 Drill chuck, Reid's, 49 French express locomotives, 222, 336 
Balance springs, 11t oval, 33 Drill-chucks, home-made, 323 Fret-saw in lathe, 14, 85 
Balmer’s and Vhillip’s gas-stoves, 225 Reid's drill, 49 Drilling: bicycle hubs, £54 i Furnace, charcoal, 89° 
Barney’s improvements in telephones, 370 | Chucks: home-made drill, 323 instrument, combined eccentric cutter 
Barometer, simple, 218 wire, and small screws for metal work, and, 12 
Bath, Turkish, 161, 355, 878, 403 251 machines, 111 ; ma 
Batterics, fitting up, 18 Circular saw : 158 Drop shutter, 269 GAS: burner, Siemens's improved, 538 
Battery: bichromuate, improved, 460 taking buckles out of, 407 Drum timepiece, 65 coke, ovens heated by, 132 
— powerful, 268 Clamond’s incandescent gas-light, 514 Dry plates, changing box for, 240 for heating iron hoops, 14 
Bunsen, cheap form of, 263, 430 Clock: chime, 307, 402 Drying: box, rapid, 225 Gas-engine: Otto, 145 
carbons, connections for, 383 curious, 40 moulds, 494 a improvements 1n, 466 
cuscade bichromute, Iiggins’a, 175 dials, clectric, to beat minutes, 39 Dumbbell exercise, 360 Gas-light : Clamond’s incandescent, 514 
Leclanché, connections of, 263, 290 electric tell-tale, 181 Dumbleton’s, Co!., screw-chaser, 1 Lewis a incandescent, 343 o o , 
plates, mechanical action for lifting, 246 | new electro-magnetic, 263, 330 Dynamo-machine, Griscom's, 464 Gas-stoves, Balmer’s and Phillips’, 225 
simple form of storage,2s4 Reid’s patent selt-acting electric, 231 Dynamo machines: notes on, $1, 152, 264, Gears, production of looped figures by, 
‘Yolman’s sal-ammoniac, 61 wheels, fitting new tebih to, 333, 354 330, 3S2, 479, 523 535, 593 f 
zines, mechanical action for lifting, 246, | Coal-tar products, 61 small, 354 i Gcar-whcel patterns, device for laying out 
259, 313 Coffer dam, 530 teeth of, 419 í 
Beaumont’s photographic shutter, 3S2 Coil: condenser for, 244 EARTH and moon, relative motions of Geometric slide-rest, the, 559 7 : 
Bearing, new, fur bicycle buck-wheel, 63 induction, 15, 16 the, 281 Girdwood's improvements is Cngmno 
Berrings, adjustable rolier, 330 — as aninstrument of research, 120 Eccentric: chuck, combiocd oval and, 56 governors, 401 intod 
Bellows: camera, 224 medical, 313 cutter and drilli.g instrument, com- | Glass: mutlle for firing painted, 15 2 
for brazing, 365 Coils, cheap resistance, 307 bined, 12 specula, grinding and polishing, 57, 128, 
Dells, electric, connecting up, 180 Coin brooches, 201 Ec'ipsed sun, 165 ; 220, 327, 522 
Belcuire locomotive flrebox, 86 Coke, ovens heated by gas, 132 Electric: bells, connecting up, 189 Goniostat, the, TL — 
Berliner violin improvement, 591 Combination machine, 478 commutator, 386 Governor, steam engine, 595 , r 
Bichromate battery : Higgins's, 175 Comet Wells, 237, 378 clock dials to beat minutes, 39 Governors, Girdwood’s improvements in, 
improved, 4CO Commutator, electric, 386 — Reid’s patent self-acting, 231 . 491 " 
powerful, 263 Companion, the microscopist’s, 330 current, production of, 314 Gravel-pit, tramway to, 315 
Bicycle : back wheel bearing, new, 63 Condenser for coil, 244 currents’ strength, measurement of, S9 | Gravity escapement, three-legged, 134 
head, self-:tecriog, 346 Condensing exhsust steam, 481 dancing figure, 1S0 Great Western : tank engines, 87 
hubs, drilling, 554 Connecting-rods, grind:ng sphericalended, | engine, model, 39 vacuum brake, 312 | 
Binding screws, 152 542 firing of powder, 201 Green sand basin, making, 443 $ 
Blake transmitter, 224 Connections for carbons, 263, 290 light, platinum, 152 Gresham 3 automatic vacuu.n brake, 1¢8 
Block, Smeaton’s, 426, 450, 475 Connolly’s telephone exchange apparatus, | lighting frum a photographie point of | Grinding : and polishing glass specula, 57, 
Blowing, harmonium, 152 94 view, 422 128, 220, 327, 522 ; 
Bout-making, canvas, 506 Conundrum bellows front camcra, 287 tign. 41 spherical-ended connecting -rods, 512 
Boiler: for model steamboat, 61, 87, 101, | Copper boiler, riveting, 155 skull, S7 Griscom i dynamo-muchine, 208 
359, 578 Cornwall, the locomotive, 285 tell-tale clock, 1S1 Grubb’s altuzimuth and equatorial mount- 
locomotive, 482 Cottage building, 383 Electrical indicator, 455 Ing, 306 2 
making, 203 Counting apparatus, automati”, 391 Electricity, Ohm’s laws on, 331 Gymnastic apparatus, 505 
model locomotive, 577 Coupling, the Westinghouse, 196 Llectro-magnetic: clock, new, 263, 830 Gymnastics, 360 
plates, punches for, 203 Couplings, universal, 265 motor, 194, 554 
riveting copper, 15S Cream separators, 42 Flectro-motur, the Cuttriss, 587 
vertical, 555 Crossing, Williams’s railway, 578 Electro-plating apparatus, Chuster’s, 61 HAMMER, Cuthbert’s compound lever’ 
Rolton 1ange-finder, 298 Crowo-plass achromatic telescope, 273, 313 | Engine: electric, 39 166 
Bookcase, how tomake a cheap and orna- | Current, electric: measurement of, S9 governors, Girdwood’s improvements in, | Han thresher, 63 
mental, 34, 175 production of, 314 491 Harmonium : blowing, 152 
Pooth’s shaping attachment, 35 Curvature and refructive index, messure- Otto gas, 145 organ, 66, 110 ğ 
Brake: for omnieycle, 266 ment of, 470 — improve vents in the, 466 Head, selt-steering bicycle, 346 
Grent Western vacuum, 312 Curved forms, on the production cf by queries (angular advance, &c.) 360, 3S4 | Heatstock back-gear, 179 
Gresham’s automutic vacuum, 108S meaus of a link atiachment to the | Engines: Caledonian, 136 Hevelius, 305 j 
Brakes, univer-al couplings tor, 265 slide-rest, 9 diagrims of oscillating, 883 Higgins’s cuscade bichromate battery, 175 
Brick-kila with down-draught, 407 Cuthbert’s compound lever hammer, 166 Engraving machine, 378° Home-made drill-chucks, 323 ” 
Bristol and Exeter locomotives, 267 Cutter: combin:d eccentric and drilling | Equatorial und altazimuth mounting new | Hoops, heating iron by gas, 14 
Brooches, coin, 291 i lastrument, 12 combination of, 3u6, 402 Hothouse, root for lesn-to, 66 
Building, cottage, 335 new lawn edze, 512 Fricsson’s torpedo boat, Destroyer, 118 Hub, new, to wheel, 158 
Bullet, flight of, 256 universal, 108, 196 Escupernent, three-legged gravity, 131 Hubs, drilling bicycle, 554 
Buneen battery, cheap form of, 263, 430 Cutter-hare, s ide-1cs? tools and, 415 Exchange apparatus, Connolly ’stelephorce, | Huxley’s calculatiog machine, 56 


Burglar alarm platform, 379 Cutting frame, 196 4 Hydraulic:, question in, 248, 289 
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INOUBATOR, 553 
Index, measurement of curvature and re- 
fractive, 470 
Indian; carpenter, 451 
locomotives, 361 
Indicator : electrical, 455 
— sub-cireuit to, 204, 245 
— water-level, 432 
Indicator-diagram measurcr, 97 
Induction coil: 15, 16 
as an instrument of rese rch, 120 
Injector worked by exhaust steam, 467 
Iris diaphragm for varying the aperture of 
microscope objectives, 25 
Iron: hoops, heating by gas, 14 
moulding, 175, 197, 218, 241 
tools for bending, 36 


JEWELLERY repairing, 135 
Joints in shafting, universal, 110 
Journals, jamming of tapered, 91 
Jupiter, 546 


KILN, brick, with Jown-draught, 407 


LATHE: backstays for, 174 
division plate for, 3 
dog-chuck for, 314 
fitting division plate to, 90 
fret-saw in, 14, 85 
Indian, 45° 
threads, ornamental, 83 
with double heads ea diding two shafts 
at once, 467 
Launch : steam, 67 
stern-tube for, S9 
Lawn-edge cutter, a new, 512 
Lean-to hothouse, roof for, 66 
Leclanché battery connections, 263 
Lenses; photographic, 124 
properties of, 217 
rules for finding the foci of, 156 
Level, Turkish carpenter’s and mason’s 
594 
Lever hammer, Cuthbert’s compound, 166 
Lewis’s incandescent gas-light, 343 
Lightning conductors, 432 
Link attachment to slide-rest for the pro- 
duction of curved forms, 9 
Link-motion, 65 
Locomotive: boiler, 4S2 
— model, 577 
Cornwall, 285 
Eames, 202 
firebox, Belpaire, 86 
Locomotives: Bristol and Exster, 267 
French express, 222, 336 
Indian, 361 
London and N.W. engines, 285 
Looped figures, production of by gears, 
535, 583 
Lounge chair, portable, 457 
Lunar mountains, measuring height of, 
619 


MACHINE: combination, 478 
engraving, 378 
Huxley’s calculating, 56 
rotary pill, 37 
Machines: dynamo, 81, 152 
— small, 354 
Ramsden’s dividing, 104, 132, 153 
Magic mirrors of silvered glass, 422 
Mainspring, watch, 102, 17-4 
Makeshift toolholder, 218 
Malt, examination of, 410 
Mandrel, bandy nut, 317 
Mare Crisium, cloud W. of, 326 
Measurement: of curvature and refractive 
index, 470 
of electric current, 89 
Meat safe, 50S 
Mechanical action for lifting batter; zincs, 
246, 289, 313 
Medical coil, 313 
Mercury, finding the planet, 250 


Metal turning slide-rest, 205 
Microphone, on the action of the, 394 
Microscope; objectives, iris diaphragm for 
varying the aperture of, 25 
Wenham’s universal inclining and ro- 
tating, 144 
Microscopists’ companion, 330 
Mirrors : adjustment of, 11 
magic, of silvered glass, 122 
Moon, relative motions of ear th and, 281 
Motion, Watt's parallel, 268 
Motor: clectroemagnetic, 194, 551 
from motion of chip, 201 
Moulding iron, 175, 192, 21S, 241 
Moulds, drying, 494 
Mountains, measuring height of lunar, 519 
Muflle for firing painted glass, 15 


NEBULA in Orion, note on the photo- 
graphic spectrum of the, 51 

Newtonian, how to make a ‘flat for a, 350, 
430, 571 

Notes: on dynamo machines, S4, 152, 264, 
330, 382, 479, 523 

on plumbing, practical, 3, 26, 74, 120, 142, 

209, 276, 299, 321, 316, 391, 563, 586 

Nut mandrel, handy, 317 


OBJEOT-glass, achromatic, 490 
Ohm’s laws on electricity, 331 
Omnicycle, brake for, 266 
Optics, astronomical, 193 
Organ: American, 285 
— harmonium or, 6, 110 
how to make it, 2 
two-manual American, 219 
Orion, note on the photographic spectrum 
of the great nebula in, 61 
Ornamental: bookcase, cheap and, 34, 175 
lathe threads, $3, 173 
slide-rest, 82, 218 
turning, specimen of, 4S7 
Oscillating engines, diagrains of, 383 
Otto gas-engine : 145 
improvementsin, 466 
Oval: and eccentric chuck, combined, 56 
chuck, 8S 


PANTELEPHONE, ‘7 
Parabolisation of specula, 351 
Paradox wheel, the, 263 
Parallel motion, Watt’s, 265, 313 
Patterns, device for laying out teath of 
gear wheel, 419 
Pedal reeds, 385, 552 
Photographic: camera bellows, 224 
lenses, 124 
plates, rapid drying box for, 225 
retouching desk, 245 
shutter, Beaumont’s, 392 
Photography: changing bag, 199 
electric lighting in, 422 
recent advances in, 416, 472, 495 
Tico, 304 
Pill machine, rotary, 37 
Platfurm, burglar alarm, 379 
Platinum electric light, 152 
Plinius, 34 
Plumbing, practical notes on, 3, 26, 
142, 209, 276, 209, 
5S6 
Powder, firing, by electricity, 201 
Products, coal-tar, 61 
ttolemicns, 399, 450 
Pump, Sutton’s vacuum, 34 
Pump, Dictz’s improved, TS 
Punches for boilcr plates, 203 


74, 120, 
S21, 316, 301, EG3, 


QUERIES, engiae (angular advanes), 
360, 3S1 


RAILWAY : crossings, Williams's, 578 
signal , 427, 523 
Ramsden’s dividing machines, 
153 
Ranze-finder, Bolton, 298 


104, 132, 
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Reeds, pedal, 385, 552 
Reflector, how to make flat for Newtonian, 
350, 150 
Refrigeration simplified, 210 
Reid’s: drill chuck, 49 
electric clock, 231 
Repairing: and cleaning watches, 24, 74, 
95, 166, 188, 210, 254, 277, Sul, 371, 418 
jewellery, 135 
Resistance coils, cheap, 307 
retouching desk, photo, 215 
Reversible stereoscope, new form of, 253 
Rifle bullet, flight ot, 537 
Ring, resistance of to cullapse, 290 
Riveting: china, 547 
copper boiler, 15S 
Roller bearings, adjustable, 35 
Roof for lean-to hoth ouse, 65 
Rotary pill machine, 37 
Runners and gites, making, a green sand 
basin, 443 


SAFE, meat, 505 
Sal-ammoniac ‘cell, Tolman’s, 61 
Saw, circular: 158 
taking buckles out of, 407 
Raws, shortening, 407, 504 
Saayer’s variable star, 426 
Screw-chascr, Col. Dumblieton’s, 1 
Screws: binding, 182 
small for metal work, 251 
Screw threads, 83 
Secondary battery, simple form of, 281 
Sclenographical, 304 
Self-steering bicycle head, 316 
Separators, cream, 42 
Shafting, universal joints in, 110 
Shaping attachment, Booth’s, 35 
Sharpening saws, 407, 504 
Ship, motor from motion of, 201 
Shutter: Beaumont’s photographic, 582 
drop, 269 
Siemens’s improved gis-burner, 528 
Sign, electric, 41, $7 
Signals, rai.way, 427, 523 
Silvered glass magic rnirrors, 122 
Siphon, underground, 154 
Skate, the American tricycle, 562 
skates, wheel, 216 
Sketching: stool, 456 
with the telescope, 219 
Skull, electric human, S7 
Slide: cheap and etlicient double dark, 10 
tadpole, 238, 28+ 
Slide-rest: link attachment to for pro- 
duction ot curved torms, 9 
metal turning, 295 
ornamental, 82, 218 
the geometric, 559 
tools and cutter bars, 415 
Smeaton’s block, 4243, 459, 475 
Smith’s fan, drivinz, 37 
Smoke-consuming stove, domestic, 263 
Spectrum : irrationality of in relation to 
the achromatism of optical instru- 
ments, 47 
note on the photographic of the great 
nebula in Orion, 51 
Specula: grinding and polishing glass, 57, 
12S, 220, 327, 522 
parabolis: ition of, 351 
Speculum testing, dir. Wassell’s, 310, 522 
Spherical- ended connecting-rods, grind- 
ing, 512 
Spiral ‘apparatus, 507 
Staple, fractured press, 555 
Star, Sawyers variable, 426 
Steam : condensing exhuu:t, 4S4 
launch, 67 
tricycle, 255 
Steamboat boiler, model, 61, S7, 101, 259, 
578 
Stearn-chest, double, 359 
Stcam-engine governor, 595 
Stereoscope, new form of reversible, 233 
Stool, sketching, 456 
Stove, domestic smoke-consuming, 263 
Strophometer, 265 
Sun, eclipsed, 165 
Sunspots, 193 
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Surgical appliances, amateur, 49S 
Sutton’s vacuurn pump, 34 


TADPOLE slide, 239, 294 
Tank engines, G.W., 57 
Tapered journals, jarnming of, 91 
Teeth: fitting n-w to watch and 
wheels, 333, 354 
of gear-wterl patterns, device for laying 
out, 419 
Te Jegraph Wires, putting up, 452 
Telephone: Blake, 224 
circuits and call, 111 
exchange apparatus, 94 
receiver, Theiler’s, 412 
system, 167 
Thornberry’s, 145 
transmitter, 299, 336 
— and switch, 7 
Telephones, Barney’s improvements in, 
370 


clock 


Telescope: achromatic crown-glus:, 273, 
3413 
astronomical and terrestrial, SS 
sketching with the, 219 
Tell-tale clock, electric, 181 
Theiler’s telephone receiver, 412 
Thermograph, new, 323 
Thief detector, 386 
Thornberry’s telephone, 115 
Thresher, hand, 63 
Throttle-valve, 63 
Thrust-bearing for launch, $9 
Timepiece, drum, 65 
Tolman’s sal-ammoniac ccll, 61 
Toolholder, makeshift, 218 
Tools for beuding iron, 36 
Torpedo boat, Destroyer, Erieagon’s, 118 
Townson ad Mercer’ fractionnater, 61 
Tramway to gravel pit, 315 
Transmitter : Blake, 224 
telephone, 281), 336 
Tricycle: skate, the American, 562 
steam, 255 
Tuberculosis, bacillus of, 37S 
Turkish: bath, 161, 353, 37 8, 403 
carpenter's and mason’s level, 591 
ing, specimen of ornamental, 4s7 
Two-manual American organ, 219 


UNDERGROUND siphon, 134 
Universal: couplings for brakes, 265 
cutter, 10S 
joints in shafting, 110 


VACUA, Snutton’s apraratus for the 
rapid production of high, 31 

Vacuum brake: Great Western, 312 

Gresham's automatic, 108 

Valve, throttle, 63 

Ventilation, 530 

Verge watch, cleaning and repairing the, 
+) 


Violin, Berliner improvement, 594 
WASSELL’S aperam testing, oe 


Watch: cylinders, 5 
horizontal, 254 


mainspring, 102, 174 
Watch-cleaning and repairing, 21, 74, 95, 
166, 188, 210, 251, 277, 301, 371, 41S 


Water-level indicator, electric, 452 
Watt's parallel motion, 258, 313 
Wells’s comet, 237, 375 
Wepham’s universal inclining and rotat- 
ing microscope, 1141 
Westinghouse coupling, 
Wheel: new hub to, 158 
paradox, 263 
skates, 246 
Wheel-cutting frame, 128 
Wheelmaking, cart and, 552 
Wheels, fitting new to watch and clock, 
333, 354 
Wire chucks 
work, 251 
Wires, telegraph, putting up, 432 


the, 196 


and small screws for metal 
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COLONEL DUMBLETON’S SCREW- 
CHASER. . 


REQUEST has been made in the 
ENGLISH MECHANIC for a drawing 

and description of the above. I have 
therefore sketched it one-half of the full 
size—viz., 43in. long by 3in. wide and 
5-16ths in. thick in the main frame made of 
brass. This is marked A in the profile and 
in the front view. This frame is cast with 
a slot reaching nearly up to C, the 
cylindrical boss, which slot is accurately 
worked to 5-16ths in. wide, to receive the 
tenon of the part B, which slides within it, 
and which is moved by the screw G and 
milled wheel F. It can be clamped at any 
position by the washer and screw E. 
Through C is fitted the guide-screw 
D of the desired pitch, which in 
mine is 20 to the inch; but I believe 
different ferrules tapped to take screws of 
other pitch are now made to screw into the 
boss ©. At the end D the screw is finished 
with a head cut into coarse teeth, by which 
it is made to revolve when in use. K is the 
cutter, which is formed as a counterpart of 
the screw-thread, and is driven from the 
overhead by means of the pulley H. The 
end P of the guide-screw has a hollow 
centre, and rests upon the point of the back 
poppet, while D rests in a recess turned 
inside the bottom of the box or its cover. 
Suppose now a box to have been turned, 
and D resting in the recess, while P is on 
the back centre, D being caught by the 
radial teeth will revolve with the box, 
causing C and the frame to travel along 
according to the rate of the screw. A is 
supposed to lie horizontally on the T of the 
rest. Now let E be loosened, and by means 
of F let the screw G draw down the slide B 
until the cutter K just presses on the out- 
side of the flange or neck of the box on 
which the thread is to be cut. Attach the 


overhead, and, while the mandrel is made to 
revolve by hand, the cutter will form a clean 


and perfect thread of the pitch of the lead- 
ing screw. For the inside or female screw, 
the only difference is that the cutter is 
arranged inside instead of out. The limit 
of size of box or other similar article is this : 
It must allow D to fit inside it, and K to be 
adjusted outside. A very small article 
cannot be so managed. The centres of D 
and K are 11-16 apart when the slide B is at 
the upper end of the slot, as shown. When at 
the opposite end they are 23in. apart. Within 
these limits any size of work can be screwed 
to perfection, and the tool is altogether a 
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remarkable specimen of ingenuity. As the 
leading screw is, pro tem., centred and held 
securely at both ends, the cutter must be 
always true and square to the work, so that 
a slanting or drurken thread is not possible. 
The thumb-wheel F is merely tapped as a nut 
to fit the screw G, which latter projects as 
B is drawn down. The other end is pinned 
through the slide. It is evident that a deep 
or shallow thread can be cut according as 
the cutter is advanced nearer to the work or 
vice versd. If my old friend and school- 
fellow, the inventor, sees this, I hope he 
will supplement it by giving us other 
mechanical dodges, as he is a walking dic- 
tionary of practical mechanics, with any 
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number of years’ experience at home 
and abroad. My own attention was 
first drawn to this screw-chaser by a 
brother-officer of Colonel Dumbleton’s, 
General Cunningham, who also kindly sent 
me as a present the one I have copied for this 
paper. It is one of Plant's make, and very 
well put together. Some will consider the 
necessity of an overhead a drawback; but 
the cleanness of cut made by the revolving 
cutter, and its independent action—the 
speed at which the mandrel revolves being 
thus unimportant, quite makes up for the 
above drawback. It is just the thing for 
screwing microscope or tclescope tubes, 


where an accurate thread is so important, 
and for ivory and hard wood nothing can 
beat it. The only drawback that struck me 
was having butone pitchofscrew; butI wrote 
to G. Plant, suggesting screw ferrules to fit 
into C, and that each instrument should be 
fitted with a set of three screws, 8, 16, and 
20 pitch, and was informed that recent ones 
had been so fitted. Of course, it is easy to 
turn down to a level after the chasing is 
finished, the recess made to take the end, 
D, of the screw. In making this tool, it 
would be essential that the spindle of K be 
parallel to the guide-screw, and that the 
latter stand at right angles to the frame A. 
I may state, however, that I do not know if 
this tool is registered or patented, or 
whether Mr. Plant has a monopoly of manu- 
facture. It is a tool far too little known, 
and one which deserves especially the 
attention of amateur mechanics, who would 
often find it a true friend in ase T 


THE CAT.* 


“« FINHIS beaste,” says old John Bossewell 

in his ‘‘ Works of Armorie,” ‘‘is 
called a Musion for that heis enemie to Myse 
and Rattes. He is slye and wittie; and 
seeth so sharply that he overcommeth dark- 
ness of the night by the shyninge lyghte of 
his eyne. In shape of body he is like 
unto a Leoparde, and hathe a great mouth. 
He dothe delighte that he enioyeth his 
libertie; and in his youthe he is swifte, 
plyante, and merie. He maketh a rufull 
noyse, and a gastefull when he profereth to 
fighte with an other. He is a cruell beaste 
when he is wilde, and falleth on his owne, 
feete from most highe places, and neth is 
hurt therewith. When he hath a fayre 
skinne, he is, as it, were, prowde thereof, 
and then he goeth faste aboute to be seene.” 
Certainly from the day when this quaint 
description was penned down to the present 
time, no such exhaustive an account of ‘‘ the 
harmless, necessary cat’’ of the familiar 
poem has ever been given as that of Professor 
Mivart, in the book whose title heads our 
notice. The author’s object, as he informs 
us in his preface, has been to furnish an in- 
troduction to Biology generally, more especi- 
ally, however, to the study of that class of 
animals to which we ourselves belong—the 
Mammalia. To this end he has selected the 


* The Cat: an Introduction to the Study of Back- 
boned Animals, especially Mammals. By 8T. Gro.ce 
Mıvarr, Ph.D., F.R.8. London; John Murray. 
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Cat for description as ‘‘ an animal easily ob- 
tained and of convenient size: one belong- 
ing to man’s class, and one not so dif- 
ferent from him in structure but that 
comparisons between it and him (as to 
limbs and other larger portions of its 
frame) may readily suggest themselves 
to the student.’ Now there can be no 
possible doubt that any one who could, and 
would, seriously master the 530 pages of Dr. 
Mivart’s book, must rise from its perusal 
in possession of a very solid groundwork, 
indeed, for the study of biology generally ; 
whether, thongh, it is cast in a form either 
sufficiently popular and attractive through- 
out to induce anyone to do so may legiti- 
mately be a subject for discussion. To the 
student who has passed two or three sessions 
‘in dissection in one of our hospitals, the 
anatomical details given will afford a large 
amount of information. ‘To anyone of ordi- 
nary education, however, who may be in- 
duced to take up the subject of biology 
through the medium of the work now before 
us, the enormous ‘mass of technicalities which 
swarm and pullulate all over its pages can 
scarcely fail to be repulsive. Here and there 
our author seems to awake to the necessity 
of rendering his descriptions intelligible to 
the ordinary layman ; and at such times he 
defines the terms which he is about to 
employ. Soon, however, he lapses into his 
seemingly chronic belief that he is address- 
ing a class of medical students, and para- 
| i denen paragraph of utterly crack-jaw 
an unintelligible terms affords evidence of 
the fact. Let us, however, examine the 
work a little more in detail. After a short 
„preliminary chapter, we are introduced to 
the subject of the general form of the Cat. 
The chapter devoted to this is succeeded by 
nine others containing a most minute and 
exhaustive account of the smallest details of 
the animal’s anatamy. Chapter X., on the 
Development of the Cat, is very interesting; 
and would be more so, but for a redundance 
of that exceedingly technical detail against 
which we have previously protested. The 
succeeding Chapter XI.,.on the Psychology 
of the Cat, conforms much more nearly to 
our idea of the manner in which the subject 
should be treated with which it deals, than 
do the preceding ones; the cacophonous 
terminology with which they are filled being 
here practically discarded, and a very in- 
structive and readable essay on the mental 
powers and constitution of the Cat being the 
result. Our chief disagreement with the 
author in this portion of his work lies in our 
belief that his assertion that human and brute 
intellect differ in kind is a fallacious one. 
That their diversity in degree is enormous, 
few, we apprehend, would ‘be concerned to 
deny. That, on the otherhand, any difference 
between thom in kind exists, hardly any- 
one now, we conceive, would be ready to 
admit. We trust that we are domg Dr. 
Mivart no injustice in the assumption that 
some theological exigencies sre at the 
bottom of the views which he advances. The 
manner in which he elsewhere cites Aristotle 
seems to lend considerable force to this idea.. 
Unquestionably, the great Stagyrite did 
good service both to the inductive and 
deductive methods of inquiry; but-it must 
not be forgotten that he wholly ignored the, 
need of the method of verifica'ion, and wasi 
very very far from himself being infallible.: 
‘Chapter XII., on Different Kinds of Cats,, 
gives an exact and comprehensive descrip-' 
tion of all’known species of Felide, recent; 
and extinct; and in the succeeding one, 
XIIL., The Cat’s Place in Nature is dis- 
cussed, and the position of the animal 
with reference to other orders of animated 
beings defined. The Cat’s Hexicology (or 
relation to its surroundings or environment) 
forms the theme of Chapter XIV.; the con- 
cluding one, XV., being devoted to the 
Pedigree and Origin of the Cat. Here 
again, the quotation of St. Augustine lends 


subject is not wholly and entirely scientific, 
Profound and intimate as is 
the acquaintance of Dr. 
natural history, we 
that an adequate knowledge of Physical 
Science would be of the greatest advantage 


as some of those 
of his latest book. On p. 306 he gives the 
velocity of the electric current quite 


one-fifth of its true amount! Further- 
more, a protest on his part against force 
being considered as an entity, would seem 
‘pretty plainly to indicate that the Qon- 
servation of Energy is a fact of which he is 
in happy ignorance; or that he has wholly 
failed to grasp its signification. Having, 
though, pointed out what we regard as 
faults—and some of them sufficiently grave 
ones—in ‘‘ The Cat,” we now must reiterate 
what we have said above as to its value to 
anyone who will work steadily through it, 
and verify what he reads by actual dissec- 
tion. The fine and numerous woodcuts 
which illustrate the book no doubt render 
work with the scalpel superfluous for the 
general reader ; but they will not supersede 
the necessity for the direct method of ex- 
periment by the earnest student. To such 
a one who will carefully master the contents 
of Professor Mivart’s work, and see prac- 
tically for. himself what it describes, we can 
unhesitatingly promise .a considerable and 
valuable addition to his store of biolagical 
knowledge. We have pointed out the 
shortcomings of the book quite unspar- 
ingly ; but with all its faults it will remain 
as one of the most able :and exhaustive 
monographs in the English language on 
the subject of which it treats. 


THE ORGAN: AND HOW T9 MAKE 
IT.—XV. 


By J. Dresser. 
The Action-Work (continued.) 


UTTONS are used as nuts«@m the tapped 
wires to regulate the action. Whey are 
made out of good sole leather, and are some- 


times punched out with a quarter or five-six- 
teenth punch, and a centre-hole made with a. 


bradawl; but a much better plan is to get a 


quarter or five-sixteenth centre-bit, and file off | 


the scraping or scooping side, leaving only the 
centre-pin and the scoring side. This will 
cut out, shape, and centre the buttons very 
nicely, and the only question is whether they 
can be made or bought most cheaply; but 
certainly, the home-made are quite as good as 
the bought. <A rather thin, but firm and good, 
sole leather is required for button-making. 

Cloth washers are made by punching witha 
quarter or five-sixteenth punch. Scarlet cloth 
is the nicest looking, but any other colour does 
equally as well; the use of these washers is to 
prevent noise through the movement of the 
action work. 

Rollers are long bars of wood, generally pine, 
and are of various sizea, according to their 
length and the work they have todo. They are 
usually rounded on the top and bottom sides 
to allow room for them to work; rollers are 
also frequently made of iron—sometimes of solid 
rod-iron, but more frequently of small gas- 


tubing; when they are made of solid iron they 


are usually of quarter-inch-rod; holes are drilled 
for the arms which are riveted in, and at each 
end a hole about an eighth of an inch deep 
is drilled; into this a screw-pin is adjusted, 
the screw-pin working through either a wood or 
iron stud. (Fig. 1) shows the arrangement. 
Where hollow or gas-tube rollers are used, the 
‘rollers are cut to the required length, the holes 
are next drilled fur the arms, then a plug of 
wood is driven firmly into the end of the roller, 
the arms may then be either screwed into the 


way as if the rollers were solid; the centre 
pins are then used in the same way as for wood 
rollers. In some cases wood arms are used on 


obviously 
Mivart with 
venture to think 


to him in treating on subjects so extensive 
e discusses in the pages 


erroneously, and that of light at nearly 


wood centre, or they may be riveted in the same 


iron rollers; when this is done, a hole is drilled. 


colour to the belief that the treatment of the | through the roller in the usual way. The arm 


is hollowed out at the roller-end to fit on the 
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roller, and a thin screw is put through the 
roller into the arm. (See Fig. 2.) 

Roller-stuiis are little blocks fixed into ‘the 
roller-board, and project so far that the roller 
can lie between and be centered into them ; in the 
case of solid iron arms, the studs are either iron 
or wood, with a screw through the end of the 
-stud, fitting into the hole in the roller ; where 
wood, or hollow iron rollers are used, a hole is 
bored through the stud and bushed with cloth, 
a pointed wire is put through the hole, and in- 
serted for about žin. into the roler; the wire 
pin should fix quite tight in the roller, and 
work easily, but without any looseness in the 
bushed hole in the stud. 

The above are about all the emall parts of 
the action, and the next thing is to put these 
separate parts together. The one essential idea 
is this—viz., a key is pressed down by the finger, 
and a corresponding valve must be opened in 
the wind-chest; but the means of commnuni- 
cation between the key and the valve may be 
arranged in any manner at the discretion of the 


‘builder. A few organs have been builtin which 


tape ‘carried over small rollers was the only 
movement, and in a room that is kept at, or 
nearly at, an even temperature, it .answers 
very wall, and will last a good many years. 

The simplest form of ordinary.action is the 
fan frame, in which the smallest pipe is at the 
treble, or right hand, and the largest at the bass 
end. This pattern, however, is not often 
adopted for small organs, although, ‘after a 
number of trials, I look upon it as the ‘best 
arrangement, although some little room is lost 
at the trebleend; but my experience about the 
size of chamber, .and often also of church organs, 
is this. Purehaser—“ I can only allow so much 


| room.” Organ Builder—“I will endeavour to meet 


your wishes.”’ The organ arrives, and organ 
builder says, after he has the organ erected, ‘‘ I 
should have liked a few inches more, as I have 
been obliged, slightly, to crowd some of the 
pipes.’? Purchaser replies: “If I had thought 
the organ would look so nice, you might have 


‘had another foot.’? Thisis only a fair specimen 


of conversation I have often met with, and I 
only give it to show the ideas of persons who 
do not understand organ work; to those who 
purpose building. an organ, I would say, Do not 
crowd the pipes, or the action work, but give 
plenty of room. 


PRACTICAL NOTES ON PLUMBING.— 
XXVITI.* 


By P. J. Davies, H.M.A.S.P., &c. 
-Closet-Valves. 


(7 ALVES should have a oclear-water way or 
i passage through the seating, and the valve 
should lift at least half the height of the 
diameter of the water passage through the 
seating (for the proper lift.of valves for the dis- 
charge of liquids it is only one-third the 
diameter; this, however, has nothing to do 
with the case in point). The instant the lever of 
the closet-valve begins to descend the valve 
begins to close, so that the ‘higher the valve is 
lifted the longer will the water be allowed to 
run full bore. 
‘Stool- Valves. 


The’best kind of valve for fixing under the 
seat of.a w.c. is shown at Fig. 148: it is known 
in the trade as the stool-valve with stuffing-box, 
excepting that this diagram shows an improve- 
ment at M, consisting of the rocking standard 
instead of its being fixed. Now, were it a fixed 
standard, the pin at P could not:bo used, but the 
lever would then slide through an eye fixed 
upon the spindle D, as in Fig. 160 atJ G L. 
The parts are as follows :—R is the lever which 


* From the Building News. All rights reserved. 
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actuates ‘and. governs the valve, A is-the inlet, 
O the. indiarnbber: valve, 8 the seating, D the 
spindle working through the stuffing- box E, but' 
may otherwise be made to work an indiarubber 
or some other flexible diaphragm, in lieu of the 
staffing-box (which will be described and illus- 
trated further on at Fig. 160); B is the outlet, 


which must be connected by a short piece of pipe 


(see I, Fig. 142, also 143), about 18in. long, to 
the arm of the closet-basin. This connection is 
usually made with a putty joint; but in some 
instances, and not unfrequently, effected. by a 
properly-made soldered joint. These fittings are 


generally attached to the spreader (this spreader’ 


is by some persons wrongly yclept a. fan; the 
proper title, however, is ‘spreader,’ inasmuch 
as it seryes to.spread ont the water into a thin 
layer over the surface of the. basin). 

Fig. 149 is a representation.of the same kind 


— 


E 41 C, 148. 
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of valve, only that'it'has some additional work- 
ing parts which, in. my opinion, should’ be fitted 
(or their equivalent) to every closet ; these parts 
are for the purpose of retarding the descent of 
the lever. R. This. retarding. mechanism is 
simply a solid piston, bucket, or. sometimes an 


Fos Qad.. 


indiarubber or other flexible diaphragm is sub- 
stituted: in this diaphragm is shown a cupped 
bucket U. The action of this valve is, that the 
raising of the lever R brings up the pistonerod 
or spindle D, and with it the inverted cup 


. | works as follows:—R is the inlet; D the valve- 
| Seating, P the outlet, B the top part of the 


`| the: flow of water through the valve-seating 


leather or bucket U ; but, on suddenly dropping | of. fit within.these parts, or the distance tra- 
the lever, the valve T will close and:prevent the | velled, so long, will. the water continue at cach 
too quick return of the water: from: below to| upward.movement. of: the lever. My personal 
above the bucket, so that this would’ keep the 
valve V W always suspended from: off its 
seating. This would render the valve useless: 
if not. allowed. to descend; but to counteract.. 
this contingency. it is‘usual to employ a regu- 
lator-cock,. or. something. equal thereto—vide 
Z, ©,D (end elevation) Fig. 150; this tap, or 
other regulator, regulates to the greatest nicety 
the fall of the lever, also the valve V W, Fig: 
1149, within a given time, and in proportion to 
the opening of the water-passage through the 
tap and from below. to above the piston. In|’ 
this diagram the valve is converted into a waste | 
lpreventer by the simple use of my ‘‘boy’s” 
‘suoker E, which, on raising the Spindle D, and 
the sucker E, takes. up the valve-dish and with 
‘it the valve; this valve after. a. few. seconds 
‘drops off again, and so closes the valve-seating. 
Notice: In this case B is the: inlet and A the 
outlet. . 

Fig. 151 is'an elevation of the above valves, 
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experience in the- manufacture of these valves 


and to fit easily. 
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showing’ the lever as weighted at W; it also] 
shows the end of the pull, RS. Fig. 15la 
illustrates the valve with lags E, for screwing 


FIC. A 
G. ISI, retarder has been very extensively used in large 


Cornish steam:pumping engines, and are known 


tion showing the lever unions and lugs for fix- 


the valve to. woodi or brick; &c., as-the case 
may be, also the dish:and:pull.as fixed.. 


The Waste-Not Closet-Valve, Made: by 
J. Tylor and Sons. 
This valve is illustrated at Fig. 162, and 


valve,,H the indiarubber washer, X the screw; 
with a diminishing or cone-shaped head, which, 
by the way, answers two purposes—viz., as a 
screw to hold the washer, and as:a reducer for 
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before the valve returns and. finally rests upon \ Y 


the seating. A is the regulating screw-valve or 
cock, to prevent the valve remaining too long 
open ; it also prevents the too-sudden closing of 
the valve,, as: illustrated at Figs. 149 and 150. 
Assume the valve H to be at rest upon its seat- 
ing D. Raise the lever Q, which will, as- ex- 
emplified,. bring. up. the spindle T, and the 
oylinder. or socket F, with it also the loose|as manufactured by G. Jennings and: some 
piston BOH off the valve-seating; but, by| others; but, instead of its being done by the use 
reason of tho slackness of the fit of this piston, | of a rigid piston, itis here a flexible one (see D, 
it allows the water to pass between its sides from | Fig. 154); Fis the end of the lever, E the valve- 
below to above, or into the top of the cylinder | spindle, B the relief-valve to allow the dia- 
E, and in proportion to its size and the amount | phragm to pass one way without hindranco, but 


led me to make the plunger as large as possible, 


Fig. 163 also illustrates the retarding mechan. . 


ism FGE fixed below the valve; thie kind of ` 


by'the title of the: “ Cataract ” (vide “Bourne - 
on the Steam Engine”). Fig.153: A isan eleva- - 


g.. , 
_ Fig. 164 illustrates this: reterding mechanism... 
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which afterwards closes, and so allows the valve | even more oxidised salt. On using the cell to pro- 


to close accordingly as the pass or regulating | duce an external useful current the pure spongy 


cock H is opened. Fig. 155 is an end screw of 
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the regulator 154, and illustrates the inlet 
waterway P, and the outlet L; it also shows the 
valve G opened. 


(To be continued.) 


THE STORAGE OF ENERGY. 


AST week, Prof. W. E. Ayrton delivered a 
lecture at the London Institution on the 
‘* Storage of Power,” in which he referred to the 
various app'ianoes in use for that purpose, but 
especially to Faure’s accumulator. Among the 
experiments shown, the lecture theatre was lighted, 
a circular saw driven, and a hoist for raising boxes 
worked by means of electric energy which had 
been stored the previous day in Faure accumula - 
tors, and conveyed to the Institution. The total 
quantity of energy was 50,000,000 foot-pounds—a 
little more than 25 h.-p. exerted for one hour. We 
omit the earlier portion, as it refers to matters 
well understood, and commence with that portion 
in which Prof. Ayrton describes the theoretical 
construction of the Faure battery :—In addition to 
having the plates near together, they must have 
large surface, in order to store much electric 
energy. And the way to give the plate a large 
surface, without making it inconveniently large, 
is to make it spongy. Hence, what is aimed at is 
-two spongy lead plates near together. Now, Planté 
made spongy lead ane thus: he placed two or 
more sheets of ordinary lead in dilute acid, and 
sent a current from one to the other. This pro- 
_duced brown peroxide of lead on one plate, and 
liberated hydrogen at the other. After a while 
‘the cell was discharged by allowing it to send by 
itself a current through an external circuit. The 
‘effect of this was to reduce the peroxide to 
spongy lead and to oxidise the other plate, 
an action which was continued by again sending a 
current through the cell from an extraneous source, 
only in this case in the opposite direction from 
that in which the first charge or current was sent. 
Reverse currents were now sent in succession for 
longer and longer times, the cell being discharged 
between the sending of each, also for longer and 
longer periods, until at length, after some months, 
a ‘‘ well-formed ’’ Planté’s cell was the result. To 
rip beta charge it when required, a current is 
sent through it in one direction only, and a return 
current is produce when the cell discharges. 

In 1880 M. Faure thought of the device of put- 
ting a thick layer of red-lead on his lead-plates, a 
substance which can easily be reduced to spongy 
lead by the passage of a current. The plates, after 
being posted with red-lead, are then wrapped in 
flannel jackets, and put side by side in a box, every 
alternate plate being connected together so as to 
practically form two plates with very large surface 
very near together. To form the cells, reverse 
currents are sent somewhat in the same way that 
they are sent in forming the Planté’s cell, with 
the rane peon that days only, and not months, are 
required in the formation. The red-lead on the one 
side ig reduced to a spongy material, which is 
probably lead very slightly oxidised; on the other 
side, it is reduced to lead peroxide. Charging the 
cell by sending a current in the direction of the 
last current sent reduces the sub-oxide to pure 


lead, and the lead peroxide on the other side to an | 


| wards an 


lead becomes again slightly more oxidised and the 
peroxide slightly less oxidised. In fact, there is 
a small quantity of oxygen which travels back- 

forwards as the cell is charged and dis- 
charged. Now, does such a cell store electricity ? 
No! emphatically no! When charging it, just as 
much electricity passes out as passes in, and, when 
discharging it, just as much electricity passes in as 
passes out. A secondary battery does not store 
electricity, but electric energy. The pith then of 
Faure’s discovery was the mechanical placing of a 
salt of lead on the leaden plates, the presence of 
which layer of lead salt enables spongy lead to be 
produced in a few days, instead of requiring many 
months, when the spongy lead is electrically formed 
out of the lead plates themselves by the long 
passage of electric currents. 


The next point to consider is—Ist, the storing 
capacity of such an accumulator; 2nd, its effi- 
ciency ; 3rd, its durability. Now I am able to give 
you more than hearsay evidence on this point, 
since Professor Perry and myself have been 
engaged on rather a long series of experiments on 
this subject. 


Let us take a single example of the storing 
capacity. A certain cell, containing 8llb. of lead 
and red-lead, was charged and then discharged, 
discharge lasting eighteen hours—six hours on three 
successive days; and it was found that the total 
discharge represented an amount of electric energy 
exceeding 1,440,000 foot-pounds of work. This is 
equivalent to one horse-power for three-quarters 
of an hour, or 18,000 foot-pounds of work stored 
per pound weight of lead and red-lead. On the 
second day we made it give out energy more 
rapidly than the first, and on the third more 
rapidly than on the second—this being done, 
of course, by diminishing the total resist- 
ance in circuit. During the last day we were 
discharging with a current of about 25 ampères. 
But in connection with the seid 3 ower there is 
a Very curious phenomenon to w idh I think not 
nearly sufficient attention has been directed, and 
that. is the resuscitating power of a Faure’s cell. 
When a cell has been apparently completely dis- 
charged, and is left for a few họurs by itself, it 
appears to have obtained a new charge. For 
example after the 18 hours’ discharge just referred 
to, although there apparently was no electric 
energy left in the cell, it was found that after a 
few hours’ insulation, the accumulator could give 
a current of over 50 ampéres, and produce, there- 
fore, bright flashes of fire. The phenomenon is 
wonderfully like the iavigorating action of sleep. 
In one case, during our experiments with an ex- 
tremely rapid and poma discharge, we found 
that in subsequent discharges after rest, the cell 

ave out three times as much energy as it did in 
the first discharge. The neglect of considerin 
this resuscitating power has doubtless misle 
many people who havə possibly discharged a 
Faure’s cell very rapidly, into under-esti- 
mating its storing capacity. Not getting out, 
perhaps, so very much energy in the first discharge, 
they have erroneously concluded that a consider- 
able portion of the energy originally put in had 
leaked away, whereas, in fact, the electric energy 
really was remaining there in the cell, but their 
experiments were conducted too hurriedly to allow 
it to come out. This resuscitating power may be 
observed even after very short periods of rest, is 
of great importance when a large amount of 
energy is required at the commencement, after 
periods of rest, as for example in starting a tram- 
car after each stoppage, which tells most fearfully 
on the horses. Secondly, as regards efficiency. 
The efficiency of an electric accumulator—that is, 
the ratio of the work put into it to the work given 
out, depends on the speed with which it is charged 
and the speed with which it is discharged. If 
charged or discharged too quickly, a certain 
amount of power will be wasted, heating the cell 
itself; since, whenever a current passes through a 
body, some heat is developed, and the greater the 
currents the greater the heat, the latter, indeed, 
increasing much more rapidly than the current. 
Now, it is possible, in a way I will not at 
the moment trouble you by explaining, to dis- 
tinguish between the work given to the cell to 
produce chemical decomposition and the work 
wasted by too hurried charging. Similarly, in dis- 
charging, it is also possible to find out how much 
of the electric energy stored up in the cell is 
wasted in heating it by too hurried discharging. 
Allowing for such unnecessary waste, experience 
shows that, fora million foot-pounds of charge dis- 
charged with a mean current of 17 ampéres, the 
loss in charging and discharging combined need 
not exceed 18 percent. ; indeed, in some cases, for 
very slow discharges, we have found it not to ex- 
ceed 10 per cont. Ido not, of course, mean by this, 
as some people have mistakenly imagined from the 
published numbers of Professor Perry and myself, 
that a current of only 17 ampères can be obtained 
by discharging a single cell; since, of course, far 
greater discharge-currents can be produced if the 
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external resistance be low; indeed, I shall show 
you a constant discharge of about 70 ampères 
presently. Inspeaking of the number 17, I merely 
mean to say that was the average current when 
the experiments on the efficiency above referred to 
were made. 

I have said that a cell containing 811b. of lead 
and red-lead stored 1,440,000 foot- pounds of work. 
Now, consider what that means. {t represents all 
the energy required to be expended to pull a tram- 
car containing 46 passengers over two miles, after 
allowing for considerable waste of power in the 
electrical arrangements. The electromotor need 
not weigh more than about 2001b. to produce about 
two horse-power. We have therefore this won- 
derful conclusion, that about 3001b. dead weight, 
contains all the energy and all the machin 
necessary for over two miles run ofa tramcar wit 
46 passengers. Now is this result actually obtained 
at present in the tramcar running at Leytonstone, 
which is propelled by Faure’s accumulators? No, 
and why? Partly because the electromotor has 
not been made to suit the accumulators, nor the 
accumulators the electromotor, nor is the gearing 
adapted to either. The cells, as at present 
made, would not give off their energy 
quickly enough; hence a greater number are 
employed, but which, cons-quently, require to 
be charged much less frequenuy than would other- 
wise be necessary. Indeed, in a ton of the cells as at 
present constructed there is about 50 miles run of 
a tramcar containing 46 passengers. Spacious as 
is the Lecture Theatre of the London Institution, 
it is unfortunately not large enough to it a 
tramcar. I have, therefore, done the next best 
thing to prove to you that the Faure’s acoumu- 
lators ae contain a vast store of available 
energy. e have here a circular saw, which is 
now cutting wood over an inch in thickness. As 
you see, the circular saw is driven by that Gramme 
electro-motor, and the electro-motor itself is fed 
by the energy stored up in these accumulators, 
and which was put into them by a dynamo ma- 
chine yesterday on the other side of London. 


The main use of the accumulators will be as 
stationary reservoirs corresponding with cisterns 
for water or gasometers for gas. But in certain 
cases where the accumulators can be used to propel 
a cart, as in the case of tramcars, not the cart 
employed solely to carry the accumulators, then 
there is not the same objection to their being 
moved about, seeing that the total weight neces- 
sary is small compared with that necessary fora 
steam-engine or a compressed air-engine for tram- 
lines to develop the same horse-power. 


Again, just as ners! electromotors are not 
made to discharge a Faure’s cell rapidly, so 
ordinary electric lamps are unsuited for this pur- 
pose; and, therefore, although there is enough 
euergy in a 100lb. dead weight of Faure accumu- 
lator, to give a light of 1,500 candles for 30 minutes, 
an ordinary electric lamp cannot be illuminated at 
all by a single cell. Mr. Edison, however, has been 
turning his attention to this subject, and here is the 
result of his handiwork, which arrived last night 
from America, and which is, therefore, shown for 
the first time in England this evening. This incan~ 
descent lamp, as you see, only requires four Faure 
accumalators to illaminate it, this one 8, and this 
other one 12. But must the accumulators be even 
as large as those I am using on the table? The 
answer is No, if you do not require them to give out 
the light for a very long time. Four much smaller 
boxes would give just as much light as you see at 
the present moment; but, of course, would not 
keep the light burning so long. It is, therefore, 
now possible to have a box of accumulators and an 
incandescent lamp, and the whole thing quite 
y carried by one man. 

I have, during this evening, bcen talking of the 
measurements of electric energy put into or taken 
out of an accumulator in foot-pounds, and you 
may have wondered how it was possible to measure 
electric energy in the engineer’s unit of foot-pounds. 
In reality it is very simple. The maximum amount 
of work a waterfall can do depends on two things : 
the current of water and the height of the fall. In 
the same way, the work a galvanic cell or accumu- 
lator cau do depends on two things: the current it 
is producing, and what is called its electromotive 
force, the latter being analogous with the difference 
of pressure or head of water. Again, when electric 
energy is being turned into mechanical work by 
means of an electromotor, the energy which is 
being put into the motor can be measured by the 
product of the current sent through the motor and 
the electromotive force maintained between the 
terminals of the motor. Now here I have two 
instruments devised by Prof. Perry and myself, an 
Am-meter and a Volt-meter, the one for measuring 
a strong current, and the other a large 
electromotive force. With these we will now 
make simultaneous measurement when we allow 
this motor, which is driving the lathe, and which is 
itself driven by an electric current, to run at 
different speed3. First we will start with the motor 
absolutely at rest, by putting a brake onit, and 
ending by allowing it to run as fast as possible. 
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Experiment performed and the following results 
were obtained :— > 
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We see in the last case, when the load was light 
and the speed of the motor very great, there was 
less than one-tenth of the waste of power arising 
from the current heating the wires when the speed 
was very slow. On the other hand, we observe 
that the electromotive force between the 
terminals of the motor has been practically 
doubled. This simple experiment really points to 
the solution of economic transmission of power by 
electricity, and to which Professor Perry and my- 
self have on numerous occasions directed attention. 
It is, to allow only a very small current to pass 
through the wires connecting the electromotor 
with the generator, and to maintain a very great 
electromotive force between them; since, in this 
way, the amount of power transmitted can be 
made as large as we like, and the waste from the 
heating of the wires from the passage of the current 
as small as we like. 

_ Reasoning in this way, Sir W. Thomson showed, 
in his inaugural address last year to the British 
Association, that, if we desire to transmit 26,250 
horse-power by a copper wire iin. in diameter, 
from Niagara to New York,. which is about 300 
miles distance, and if we desire not to lose more 
than one-fifth of the whole amount of work—that 
is, to deliver up in New York 21,000 horse- power 
—the electro-motive force between the two wires 
must be 80,000 volts. Now, what are we to do 
with this enormous electromotive force at the 
New York end of the wires? Fancy a servant 
dusting a wire having this enormous electro- 
motive force. You might as well, as far as her 

yeace of mind is concerned, ask her to put a 

ghtning-flash tidy. 

_The solution of this problem was also given by 
Sir W. Thomson on the same occasion, and it con- 
sists in usiny large numbers of accumulators. All 
thatis necessary to doin order to subdivide this enor- 
mous electromotive into what may be called small 
commercial electromotive forces is to keep a Faure 
battery of 40,000 cells always charged direct from 
the main current, and apply a methodical system 
of removing sets of 50 and placing them on the 
town-supply circuits while other sets of 50 are 
being regularly introduced into the main circuit 
that is being charged. Of course this removal 
does not mean bodily removal of the cells, but 
merely disconnecting the wires. Itis probable that 
this employment of secondary batteries will be of 
great importance, since it overcomes the last aiffi- 
culty in the economical electrical transmission of 
power over long distances. 

I will conclude my lecture by illustrating one of 

the other important uses to which the accumulator 
can be applied, and that is the practical lighting of 
railway trains, which may be seen in daily opera- 
tion in the Pallmancars on the Brighton line. 
The most natural method of lighting a railway 
train would be to attach a dynamo-machine to 
the axle of one of the carriages, the guard’s van 
for exumple, and the rotation of which, necessarily 
very rapid when the train is going fast, would, 
without the use of any gearing, produce the neces- 
sary current. But the difficulty that immediately 
meets us is that as soon as the train slows, or stops 
at a station, or in consequence of the signal being 
against it, the speed of the dynamo-machine will 
diminish and the lights will go out. If, however, 
while the train is going fast the dynamo performs 
two operations, the one to keep the lights burning, 
the other to charge a battery of Faure’s accumu- 
lators on the train, then the electric energy so 
stored can be applied to maintain the lights while 
the train is going slowly or stopping. With such 
an arrangement there would be of course an 
automatic contrivance for disconnecting the 
dynamo-machine from the circuit when the speed 
becomes too low: otherwise the Faure’s accumu- 
lators would simply discharge themselves back 
through the dynamo machine. 

Imagine now we are ina train which is going 


slowly, or which has actually stopped, and that the 
Faure accumulator lying on the floor here is the 
Faure battery in the train, which have been 
charged when the train was going fast; that then 
it has sufficient store of power to continue lighting 
is proved, because, on connecting these two wires, 
those 50 Maxim lamps and eight Edison lamps 
before you are instantly brilliantly illuminated, 
each possessing about 40 candle-power, and giving, 
therefore, far more light than is, at present, ever 
supplied to a whole train of twelve carriages. 
The light, you observe, is perfectly steady, and is 
turned on and off at will. Imagine now we are 
in a tunnel in the daytime, and the lights, there- 
fore, burning. We now emerge from the tunnel 
into daylight. I disconnect the wires, and the 
lights are instantly extinguished. Again, it may 
be we are entering a second tunnel. The wires 
are again connected by the guard, and we have the 
whole of this lecture-theatre, which represents the 
train, brilliantly illuminated. ; 

There has been an erroneous impression existing 
lately that the Faure accumulator could not pro- 
duce a constant current of more than 17 amperes ; 
but that this isa mistake is clearly seen from the 
fact that, at the present moment, each of the cells 
in this room is producing a current of about 75 
amperes. 


A CHEAP FORM OF VOLTAIC CELL. 


believe, new form of voltaic cell are ab- 
stracted from a paper by Mr. A. R. Bennett, 
M.S.T.E. and E., read recently before the Glas- 


signs of inferiority either as regards power or dura- 
bility. 


to the zinc. Trial proved the idea to be strictly 
correct. Not only iron, but nickel and cobalt, as 
well as gold and silver, and the metals of the plati- 
num group, were found to be practically as electro- 
negative to zinc as carbon itself. Carbon is at first 
a little more strongly electro-negative than iron; 
but, owing to the absorption of hydrogen in its 
pores, as soon as the circuit is closed, it is in prac- 
tice in no wise superior. Silver is the most electro- 
negative of all the metals in the solutions. The 
use of iron, if practicable, has obviously several 
advantages. The cheapness of the metal, and its 
freedom from liability to fracture, as compared 
with carbon, are strong points in its favour, and it 
affords, besides, the possibility of making a perfect 
and permanent connection on the negative plate for 
the binding screw, an end so difficult to attain when 
carbon is used. It was discovered, however, that a 
simple iron plate polarised very rapidly, the hydro- 
gen set free by the action of the battery clinging 
to it and greatly increasing the resistance. By 
surrounding the plate with a packet of small frag- 
menuts of iron, such as clean turnings or borings, in 
the same manner as the carbon plate in the original 
type of Leclanché is surrounded by fragments of 
carbon and manganese dioxide, this deleterious 
action is considerably modified, and the cell 
acquires to a great extent the power of keeping up 
its electromotive force when working continuously 
through a low external resistance. ‘The number of 
points presented by the turnings or borings is prob- 
ably the cause of this, asit is well known that hydro- 
gen escapes with much greater freedom from a 
rough than from a smooth surface. The greatest 
efficiency is obtained when the iron fragments are 
thoroughly damped by the solution, but not im- 
mersed in it, the obstacles to the escape of the 
hydrogen being then at their minimum. Although 
not quite constant when working through an ex- 
ternal resistance of 20 ohms, the battery recovers its 
original electromotiveforce whenallowedtorest, with 
a rapidity sufficient to allow of its employment on 
the busiest telegraphic circuits, and for most other 
practical purposes. The electromotive force of the 
iron battery varies somewhat with the nuture of 
the iron and the purity of the exciting salt em- 
ployed; also with the degree to which the iron 
fragments are saturated or covered by the solution. 
The Daniell being 1, and the Leclanché, at its best, 
1:30, the iron varies from 1:15 to 1°33. The last 
was an exceptionally good cell, and the average may 
be taken at 1°23, or °07 less than the best Leclanché. 
But after working for some days continuously 
through a low external resistance, the iron keeps 
up its electromotive force much better than the 
Leclanché. 


Tr following details of a cheap and, we 


gow Philcsophical Society. The cell has not yet 
had a prolonged trial, but it has been tested for 
some months side by side with the Leclanché—with 
which it is comparable—and has not exhibited any 


The idea of the combination was suggested by the 
well-known fact that iron will not rust in solutions 
of the caustic alkalies, a fact probably due to the 
non-existence in such solutions of free oxygen and 
free carbonic acid. It was argued from this that 
if a plate of iron anda plate ef zinc were immersed 
in such a solution, the iron, not being attackable 
by the alkali, would be strongly electro-negative 


There is here an old tinned iron can, which, as 
the legend upon it distinctly states, was originally 
packed with corned beef in Chicago. There is also 


here a quantity of iron borings swept from the 
floor of an engineer’s workshop, the cost being 
simply thetime and trouble consumed in sweeping. 
There is also a strip of common zinc cut from an 
old roof ventilator; a porous cell, and a bottle con- 
taining a solution of 40z. of commercial potassium 
hydroxide. The porous cell being placed in the 
tinned iron can, and packed with borings, the solu- 
tion is poured in, and the zinc strip immersed in it. 
The ends of an electric bell circuit being attached 
to the can and zinc strap, the fact that a powerful 
current has already been set up is made sufficiently 
obvious. After a few minutes it will become still 
more powerful ; and if left to itself the cell would 
ring the bell night and day for atleast three weeks 
without any noticeable loss of energy. 

The tendency of the caustic alkalies to absorb 
carbonic acid from the air renders it desirable, 
although not absolutely necessary, to keep theporous 
cell which contains the solution tightly covered. 
On the other hand, the iron portion of the battery 
should be exposed as freely to the air as possible to 
facilitate the escape of the hydrogen. ‘These con- 
trary conditions are rather vexatious, but by no 
mean impossible of attainment. The most practic- 
able mode of solving the difficulty appears to be 
the placing of the positive portion of the combina- 
tion in an earthernware cell about seven inches in 
height, but porous only for four inches from its. 
bottom, which porous cell is fitted with an air-. 
tight stopper, through which the zinc rod is brought 
and terminated by a binding-screw. Theearthen- 
ware cell is placed in an iron can five inches In. 
height and of a like diameter, and packed in firmly. 
with turnings or borings: The earthernware cell 
having been filled with solution almost to over- 
flowing, the air-tight stopper is fitted in, and the 
battery is ready for use. ‘The advantages of this 
arrangement are the exclusion of carbonic acid 
from the caustic solution while the iron is left ex- 
posed to the air, the prevention of evaporation, 
and the preservation of the packing from too pro- 
fuse a wetting. There being no air pressure on 
the surface of the solution in the earthenware 
cell, it can only percolate with extreme slowness, 
being opposed by the pressure of the air acting 
through the iron borings and the pores of the cell. 
The presence of carbonic acid in ordinary water 
renders it desirable to make the solution with dis- 
tilled or newly-boiled water. If thisis done, and 
the cell instantly closed with an air-tight stopper, 
the conditions necessary to secure the best resulte 
have been complied with. Instead of distilled or 
boiled, common water may be used if a portior 
of newly-slaked lime is added to the solution be- 
fore closing the cell. 


Now, as to cost. The tinned iron can be used 
without detriment. The tin, being strongly electro- 
positive to iron, sets up a local action with the 
borings as soon as the solution reaches it, and, be- 
ing small in quantity, is soon resolved into tin 
oxide without injury to the battery. The soldered 
joints of American preserve caus are but very 
little affected by the solution, and can be depended 
upon not to leakif tight in the first instance. The 
borings never need renewal, as they do not rust, 
and are not changed in any way by the action of 
the battery. The zinc may be of the commonest 
kind, as no local action of importance has been ob- 
served unless the caustic alkali used is very impure. 
Amalgamation is therefore useless. Strips of 
common roofing-zinc rolled into cylinders answer 
perfectly well. The porous cell is the most ex- - 
pensive item, but this can be dispensed with by 
the use of diaphragms of canvas, or other fabric of 
vegetable origin. It must be remembered that the 
caustic alkalis destroy all animal tissues, so leather, 
bladders, &c., are not admissible, The author has 
tried cells of thin wood, such as willow- boxes, with - 
success; but the earthenware is more permanent, 
and, in spite of its prime cost, probably the most 
satisfactory in the end. Such as the one before 
you can be procured wholesale at 2d. each. A 
diaphragm of some kind is absolutely necessary. 
Caustic soda, in a state of reasonable purity, is 
made in the neighbourhood of Glasgow, and can 
be obtained wholesale ata little over 1d. per lb. 
Whether this is sufficiently pure for long-continued 
action has, however, yet to be determined, To 
sum up the cost of one cell in its simplest form, 
we have can and borings jd.; porous cell 2d. ; 
zinc, say 1d.; soda, 4oz. 3d.; soldered wires for 
connections ld. ; labour 13d.; total, 6d., which is 
quite a liberal allowance, 

The battery is, consequently, probably the 
cheapest ever devised, in proportion to its power 
and durability, when regarded in the light of prime 
cost, but it becomes even cheaper when it is con- 
sidered that the chief product of its action is zinc 
oxide, known in the paint trade as zinc white, 
which is extensively used as a pigment and as a 
substitute for white-lead generally. It can easily 
be recovered in an approximately pure state from 
the used-up battery. From the cell which rang 
the bell for a month 1,458 grains, or 3°O4oz. troy, 
were recovered, the zinc consumed being 1,170°7 
grains, or 2°440z. troy. Some of it—one sixth of 
the quantity recovered—is on the table before you 
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its price in the market ranges from 6d. to ls. 6d. 
per lb., according to purity. As this is by no 
means a bad sample, containing only a very slight 
trace of iron, its value exceeds that of the zinc 
consumed. I has been said that voltaic batteries 
can never compete with dynamo-machines, because 
the zinc used takes coal to reduce it from its ores 
to the metallic state, which coal would have pro- 
duced the energy direct if burned in the furnace 
of a steam-engine driving a dynamo. But if the 
product of the consumption of zinc in a voltaic 
battery can be made to defray the cost of the zino, 
a oft-quoted argument somewhat loses its 
orce. 


THE CAUSES OF COLLIERY 
EXPLOSIONS. 


TP the course of a lecture ‘‘On Colliery Ex- 
plosions,” delivered at Firth College, Sheffield, 
last Saturday, Prof. Carnelley introduced a number 
of experiments showing how colliery explosions 
are produced. Amongst the principal causes of 
explosions mentioned by the lecturer were insuffi- 
cient ventilation, the result of which was that the 
fire-damp was not diluted to such an extent as to 
render it inexplosive; the sudden emission of gas 
by blowers; and the temptation which the poor 
light of the lamps afforded to the men to use naked 
lights. Since gunpowder and other explosive 
bodies had been used for removing coal by blasting, 
a Very serious source of accident had been intro- 
duced, which had been the cause of a good number 
of fatal catastrophes. Accidents of this class arose 
in four ways: the carelessness with which gun- 
powder and other explosive bodies were handled 
and stored by the men; the direct ignition ef the 
exp:osive gas by the flame from the shot; the 
concussion of the report dislodging fire-damp from 
the cavities in the roof and workings, and coming 
in contact with a naked flame or defective lamp, 
causing an explosion ; and, fourthly, the discovery 
of Mr. Galloway, that explosions might be due to 
the scund-wave produced by a blown-out shot 
driving the flame through the gauze of the lamp, 
thus igniting any explosive mixture outside. This 
important discovery, which accounted for many 
terribie explosions, was thus illustrated by 
Dr. Carnelley: He took a zinc tube 1dft. 
long and Gin. internal diameter, and at one end 
suspended a lighted Davy-lamp, which, by an 
arrangement of gas-jets, he surrounded with an 
expiosive atmosphere of gas and air. At the other 
end of the tube he placed a little glass bulb, 
containing a mixture of hydrogen and chlorine. 
On bringing near it a bright light, produced by 
burning magnesium, the hydrogen and chlorine 
united with great force, causing a loud explosion. 
The sound-wave passing along the tube drove the 
flame of the Davy-lamp through the gauze and 
ignited the gas outside, proving that sound- waves 
were capable of causing explosions in the way 
discovered by Mr. Galloway. Another important 
element in colliery explosions is coal-dust. A 
combustible body such as flour or coal-dust in a 
very fine state of division, and suspended in air, 
and especially if the atmosphere contained small 
quantities of explosive gas, is capable of forming 
an inflammable mixture, and of increasing con- 
siderably the force of an explosion ef a mixture of 
tire-damp and air. When a single particle of such 
a substance is ignited, the ignition is com- 
municated to the neighbouring particles with 
increasing rapidity, till at last an explosion 
results. Dr. Carnelley illustrated this statement 
by pouring some well-powdered coal-dust down 
the mouth of a glass vessel containing a mixture of 
of air and coal-gas. On applying a light a violent 
explosion took place, and at the same time the 
iguition of the particles of coa! caused the globe to 
be filled with a number of luminous points. In 
this case Dr. Carnelley explained that the force of 
the explosion was considerably greater than the 
ene produced by a mixture of air and coal-gas 
only. These facts showed how great explosions 
might occur in mines containing air and dry coal- 
dust with but little fire-damp. The force of the 
explosion, too, was much increased by the fact that 
a great part of the solid coal-dust, of small 
volume, became converted into gases occupying a 
volume very much larger. Looked at in the light 
of these facts, there was no doubt that the attempt 
recently made in some mines to screen the coal 
below ground was a most serious and dangerous 
mistake, as it would lead to a largely-increased 
diffusion of finely-divided coal-dust through the 
air of the mine. The action of coal-dust was 
chietly of importance, and could only lead to ex- 
plosions in dry mines. In damp mines no.explo- 
sions had been traced to this cause; the most 
effectual preventive, therefore, was to ‘keep the 
floor of the mine continually wet, either with 
water alone, or with a weak solution of calcium 
chloride. Many persons had denied that sudden 
changes of weather could have any effect upon the 
frequency of explosions in coal-mines, but this 
point had been apparently conclusively: proved by 


Scott and Galloway, who had constructed a series 
of tables showing the connection between the 
number of explosions and sudden changes in the 
weather. Thus, for 1873 it was shown that 68 
per cent. of the explosions were due to changes 
of pressure, 17 per cent. to heat of ‘the 
weather, and 25 per cent. were not attributed to 
meteorological agencies. It was thus proved that 
fire-damp was more prevalent in mines with a low 
barometer and high temperature than under the 
reverse conditions. He illustrated this by means of 
an oblong box, divided into two unequal compart- 
ments by a plate of plaster of Paris. The smaller 
compartment was filled with coal-gas, which 
diffused slowly through the plaster partition 
(supposed to represent the face of the coal) into 
tke other compartment, the further end of which 
was closed with a paper drum. The second com- 
periment contained a burning candle, which a$ first 

urned quietly, because the gas only diffused very 
slowly through the plaster; but when the pressure 
in the compartment containing the candle was 
suddenly lowered, the gas passed more rapidly 
through the plaster division, and an explosion 
occurred. In a similar manner fire-damp issued 
more rapidly from the face of the coal in a mine 
when the atmospheric pressure suddenly fell. A 
sudden change of weather, especially a turn to the 
south-west, with low barometer and high tempera- 
ture, would cause a great evolution of fire-damp 
from coal. It was, therefore, important that a 
constant watch should be kept over barometer and 
thermometer, and that only safety-lamps should be 
employed during an unsettled state of the weather. 
With a good ventilation, however, the above effect 
of weather might in most cases be eliminated. 


ELEMENTARY LESSONS ON DRY 
PLATE PHOTOGRAPHY.* 


Selection of Apparatus. 


T first thing the beginner has to do, is to de- 

termine what size of ‘‘ plate ” he will work— 
that is to say, how large his pictures are to be. 
As a matter of course, he should begin work upon 
the smallest plates which he can buy, as the first 
few results are sure to be far from perfect, and the 
cheaper the plates spoiled the better. That does 
not, however, bind him to the smallest size. In 
considering size of plate to be worked, it must 
be borne in mind that the larger the plate the 
greater the weight to be carried into the field, the 
greater the difficulty of manipulation, and the 
heavier the expense at every turn. This being the 
case, we would suggest as a good size that known 
as “‘half plate”; thatisa plate measuring 6iin. 
by 4łin., which allows of pictures being taken of 
the popular cabinet size, and the apparatus 
necessary can very easily be manipulated in the 
fiela. Having decided the size, the next thing to 
consider is in what manner to purchase the 
apparatus; and here we must say emphatically 
that the only way in which to be sure of getting 
reliable photographic requisites is to go to a first- 
rate dealer, and to purchase them new from him. 
There is a general idea in the mind of the non- 
photographic public, probably gained from seeing 
numbers of old cameras and lenses exposed for sale 
in pawn-shops and such like, that great bargains 
are to be made in second-hand photographic 
apparatus, and that the beginner may “ pick up” 
what he wants very cheaply by a little looking 
about. There can be no greater mistake. Theex- 
perienced photographer may occasionally pick up 
an article very cheap; but the man without 
technical knowledge will be sure, if he attempts to 
do the like, to find on his hands goods which will 
be useless to him when he has somewhat advanced 
in his art. The ‘‘sets’? made up by most of the 
chief photographic dealers aro most excellent and 
complete ; but the sum charged for them is greater 
than many are willing to lay out at once. These 
may buy at first only those articles which are ab- 
solutely necessary to begin with, and may add to 
their store from time to time, as they think fit. We 
give a list of the articles most necessary for work- 
ing quarter-plates, a camera, a lens, a tripod stand, 
three flat dishes or trays of porcelain or other 
material, a graduated measure, holding a 4oz., a 
graduated measure holding 40z., a dozen gelatine 
quarter-plates, a dark-room lamp. 

A photographic camera is, as probably everyone 
knows, a sort of box, at one ad of which is held 
the sensitive plate, and at the other end of which 
is held the ‘‘lens’’—which latter throws an in- 
verted image of any object in front of it on to the 
paom and that there is a means of ‘adjusting the 

istance between the lens and the plate, or of 
‘* focussing ” the camera. Every camera has, be- 
sides this, a piece of ground glass, which can be 
put in the exact place to be afterwards occupied by 
the plate, and upon which the image can be seen 80 
as to facilitate focussing. Itis also fitted with a 
“ dark-slide,’’—a sort of case in which a sensitive 
plate may be fixed. After the camera has been 
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focussed, the dark-slide is placed in the position 
before occupied by the ground glass, which latter 
is removable. The ‘“‘shutter’’ or sliding-door of 
the dark-slide is then removed, and, on taking the 
cap off the lens, the image falls on the plate. As 
many dark-slides as are desired may accompany & 
camera, and thus a number of plates may be 
carried into the field. Slides are also constructed 
to hold two plates each, and are called ‘double 
dark-slides.’’ These are by far the best and most 
convenient to use for dry plates. Three slides are 
a common number to accompany a camera. This 
enables half-a-dozen plates to be carried out. 
Each dark-slide should be fitted with a set of 
carriers. ‘*These enable plates smaller than the 
largest size for which it is constructed to be placed 
in it. 


All modern cameras for use in the field are made 
with bellows-bodies so that they can fold up into 
small compass for ease in carrying. In purchasing 
a camera, the photographer should get one w 
will open to a considerable distanee—1f possible, as 
much as twice the length of the largest size plate 
which it will work. In some part of his career 
the amateur is sure to aspire to the taking of por- 


traits. His attempts in this direction are almost 
certain to be failures, and to cause great pain to 
his friends, but nothing is surer than t the 


portraiture fit will attack him. When it comes to 
this, he will find a camera, which opens to a con- 
siderable length a great advantage. 

There are various adjustments attached to modern 
cameras which, although of little use in the hands 
of the beginner, will be found of great convenience 
to him when he is more advanced. These are 
chiefly a vertical and horizontal adjustment of the 
front on to which the lens is screwed, and what is 
called a ‘‘swing-back.’”? This latter provides a 
means of varying to a certain extent the angle 
between the sensitive plate and the axis of the lens. 
A leather case into which the camera and the 
dark-slides fit, should be provided. A ‘single 
achromatic’’ lens of such a length of focus as to 
enable the largest plate which the camera will hold 
to be covered should be purchased. The lens should 
be bought direct from some reputed maker. The 

articular form of lens known as the ‘‘ wide-angle 
andscape’’ lens is the best. The tripod stand 
calls for little special remark. The only require- 
ments of the camera stand are that it should be 
light, should be easy to fit up and take down, and 
should be quite rigid when fixed up. The flat 
dishes or trays—or, as they are sometimes called, 
flat baths—are for use in the operations of develop- 
ing, fixing, &c. Such dishes, made of so-called 
porcelain, can be had for a few pence each, and we 
should reccommend that such be purchased for 
quarter-plate work. When the photographer ad- 
vances to larger sizes, he may indulge in the more 
expensive and more convenient dishes made of 
ebonite and other light material. 


SCIENTIFIC SOCIETIES. 


———_ ++—- 
SOCIETY OF ENGINEERS. 


T a meeting of the Society of Engineers, held 
on Monday evening, the 6th instant, a paper 
was read entitled ‘* Notes on Electric Light Engi- 
neering,” by Mr. C. H. W. Biggs, and Mr. W. 
Worby Beaumont. The few fatal accidents which 
have attended the employment of powerful electric 
currents for lighting purposes were first touched 
upon, and it was shown that ‘these were entirely 
due to insufficient care in insulation and need never 
recur. The calculation of resistances .was next 
touched upon, especially with relation to the best 
arrangement of circuits and internal and external 
resistances of dynamo-machines, so as to secure the 
most economical results. The substitution of iron 
for conductors of large size, in place of copper, was 
next touched upon, in view of the possible rise in 
the cost of copper, when many miles of conductors 
of large size are required for large installations, 
iron being shown to be cheaper, though the weight 
required would be about as 2:7 tol. The different 
sources Of motive powers were considered, steam- 
engines being preferred as more economical, more 
uniform in velocity of rotation, more reliable, and 
as being capable of more precise regulation than 
gas engines as at i peas employed. Secondary 
batteries as accumulators and regulators were also 
referred toas having an important place in electric 
lighting and power transmitting plant, and de- 
scriptions were giron of some forms of these as now 
before the public, which were published nearly 
twenty yearsago. The cost of electric lighting on 
a large scale was given as about two-thirds that of 
gas. 


THE ports of Quebec and Montreal are nearer to 
Europe by 430 and 250 miles respectively, and 
nearer Chicago, the great central grain depot of 
the West, by 140 miles, than New York, ana are 
better situated for the shipment of the products of 
the Western States. 
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SCIENTIFIC NEWS. 
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Ta Rev. Thomas Rommey ‘Robinson, D.D., 
:, died on the last day of Fébruary in his 
90th year. So long ago as 1815 he was: ap- 
pointed Astronomer-Royal in Ireland, and held’ 
the post for many yoars, pursuing the study of 
astronomy with enthusiasm,, and publishing 
works on the science which have been translated 
into foreign languages. He retained his mental 
faculties-up to the last, and a letter from: his 
pen on the ‘‘endowment”’’ question, which we 
printed on p. 82, Vol. XXXIII., remains as 
R of his love of science for its own 
sake. 


Dr. J. Palisa, of the Imperial Observatory, 
Vienna, discovered another small planet on 
February 9th, the second he has found this year 
and the thirtieth of his list. Itis No. 222. The 
two planets discovered this year have been ob- 
served at Paris; but they are very faint, one 
being equal in brightness to a star of the 12th 
mag.; while the other is only equal to a star of 
the 13th mag. Names have been given by Dr. 
Palisa to the four planets he discovered in 1880. 
No. 212, Feb. 6, has been named Medea; No. 
216, April 10, Cleopatra; No. 218, Sept. 4, 
Bianca ; and No. 219, Sept. 30, Thusnelda. 


In a lecture on the storage of energy, which 
we print elsewhere, it will be seen that Professor 
Ayrton referred to the experimental tramcar 
driven by Faure batteries, and an electromotor.. 
This vebicle has scarcely had fair-play, as it was 
not adapted to the rails, and moreover, was 
limited to the short piece of line leading to the 
company’s yardat Leytonstone. The car which 
has been used in France weighs with itsaccumu- 
lators and electromotor about 5} tons, the 
battery being cepable of yielding 25 horse-power 
forone hour. It ran ataspeed of about seven miles 
an hour, starting and stopping being effected 
with great ease by means ofa small switch. - 


Dr. Werner Siemens has published his lecture 
on fire-risks of electric lighting, which he says is 
a subject demanding closer attentien than it has 
yet received. Thore are especial dangers attend- 
ing the introduction of the light into col- 
lieries, and he suggests that it should be sent 
through the workings by reflectors or by means 
of luminous paint, the painted surfaces being 
charged at a central lamp, and distributed 
throughout the mine. 


The Victoria Cross Gallery at: the Crystal 
Palace has been fitted up by the Domestic 
Electric Lighting Co., with a suite of elegantly- 
furnished rooms, to give an idea of the effect of 
the electric light as applied to modern mansions. 
There aro an entrance morning-room, a smok- 
ing-room, a dining-room, and a drawing-room 
and boudoir. The system of lighting used is 
based on that of Edison. 


The installation of the electric light at the 
Mansion House will be one: of the sights of 
London, as it is complete so far asit goes. A 
Crossley gas-engine drives three Biirgin 
machines (a fourth is kept in reserve), which 
supply current to six Crompton arc lights in 
the Egyptian Hall, and a number of Swan 
incandescent lamps, arranged in electroliers in 
the saloon. If a statement of the cost of 
installation and working is forthcoming, say at 
the'end of three months, such an expqiment 
will be of considerable value. 


A trial boring for coal is being made at Snaith, 
near Goole, on the estate of Lord Beaumont. 
It is known that the coal-measures of the West 
Riding extend eastwards, but it is not known 
how far, and as it is considered unlikely that 
they lie beneath Lincolnshire in workable shape, 
considerable interest is taken in the boring at 
Snaith, which was commenced last year. 


The experiment of throwing oil upon the 
waters carried out at Peterhead by Mr. Shields, 
of Perth, seems to have been successful, and to 
have borne out the statements of mariners. 
Crested waves, as soon as they reached the oil- 
covered portion, assumed the appearance of 
undulating waves, and presented an unbroken 
surface; but itis stated that the effect does not 
last so long as is desired. 


The third lecture delivered by Prof. S. P. 
‘Thompson, at the Crystal Palace, was on elec- 
tric arc lights. The electric arc was discovered 
about the year 1804 by Sir Humphry Davy, 


when experimenting upon the different kinds 
of sparks produced: between wires of various 
materials attached to the- terminals of a large: 
voltaic battery. Penoils of hard artificially- 
prepared coke: carbon are now universally used 

instead of wood charcoal. To control the light 
the carbon pencils are held by an instrument 
oalled a regulator or electric lamp. The regu- 
lator has to perform the office of feeding 
the carbon pencils into the arc as fast 
as they burn. away, the rate of feeding 
being controlled electrically by the strength 
of the current that. passes through the lamp. 

Diagrams of the. construction of the principal 
forms of lamp were shown, and several lamps of 
the various leading systems were exhibited in 
action. Illustrations were also given of the 
method of calculating the actual amount of: 
energy used up inthelamp, as wellasof its light 
as compared with that of a standard candle. The. 
lecturer stated that the gas which would yield 


a horse-power of energy would burn with a 


steady light of 42 candle-power per hour, while 
the same amount of gas burned in a gas-engine 
and used to drive a dynamo-electric generator 
might maintain an electric arc light equal to 
that of 2,000 candles. 


Vipers abound in some parts of France, more 
aspecially in Vendeé, Loire-Inférieure, Haute- 
Marne, Lot, and Coted’Or. In Haute-Marne 
57,045 were destroyed in six years (a premium 
of about 2d. having been offered on each 
animal). According to M: de Quatrefages, the 
larger domestic animals recover pretty quickly 
(without treatment) from a viper’s bite; but 
goats, sheep, and dogs often succumb if not 
treated. A bitten man may recover spon» 
taneously, after considerable suffering; but the 
issue is often fatal. In view of these facts, 
M. de Quatrefages has called attention to the 
treatment with permanganate of potash recently 
found successful by the Brazilian, Dr. de 
Lacerda. The doctor insists on the importance 
of preparing the solution only at the time it is 
required, and advises keeping small packets of 
about 1} grain of the salt and a flask holding 
about 40z. of water (0'1 gramme and 1lOgr.). 
The Pravaz syringe is used in injection; a 
ligature is placed above the bite, and the tissues 
are compressed to promote diffusion. The 
method is applicable to domestic animals as well 
asmen. M. de Quatrefages throws out a sug- 
gestion that the permanganate might be effec- 
tive against the diseases which M. Pasteur has 
recently done so much to elucidate. 


The monks of Mount Athos, the ‘‘ Holy Hill,” 
have now the opportunity of telegraphic com- 
munication with Salonica, in the Turkish 
system. The mountain, it is known, is situated 
ona promontory, and rises more than 6,000ft. 
above the sea-level. The monasteries contain 
some 6,000 Greek monks of the Order of St. 
Basilius. They are seminaries of the Greek 
clergy, and are visited every year by thousands 
of pilgrims. 

An extraordinary proposal made a few years 
ago by Prof. Shaler, of Harvard, has been 
lately revived and is being discussed in 
American papers. The climate of the northern 
portion of America has, during a few centuries, 
been growing colder, and this: Prof. Shaler 
attributes to rise of the land at Behring’s 
Straits, interrupting the warm Japanese cur- 
rent which penetrated the Arctic Ocean, and 
turning it towards California and Oregon. The 
upheaval has now ceased, and will probably be 
followed by subsidence, restoring the old state 
of things. Prof. Shaler proposes to hasten the 
result by clearing away three small islands in 
the narrowest part of Behring’s Straits (which 
is thirty-six miles wide, with a depth of 
thirty or forty fathoms), as also some obstruct- 
ing rocks and reefs along the shore. If civilised 
nations would unite in giving the money, men, 
and energy, they now devote to keeping them- 
selves ready to fight each other, the thing 
might easil; be done (Prof. Shaler thinks) and 
a vast empire reclaimed for civilisation. 


The behaviour of so-called ‘‘ compass plants”’ 
has been lately studied by Prof. Stahl. The 
common one is Silphium laciniatum, but Prof. 
Stahl has noticed in the case of Lectuca scariola 
also, that its leaves generally point in a north- 
south direction. The peculiar position of the 
leaves is best seen in bright sunlight. In 
Lactuca, the leaves on the north side of the stem 
become vertical by twisting of the leaf-stalk, 


the upper surface of the leaf facing the east. 
Those on the south side become vertical with 
the upper surface to the west. The leaves on 
the east and west become upright with their 
upper surfaces approximated to the stem. 
Leaves of plants exposed to direct sunlight only 
from 10 to 3 did not take the meridional posi- 
tion, but those exposed only before 10 and after 
3 did. That this position is produced by the 
sun when near the horizon is clearly shown 
thus :—A pot with several young plants was 
placed in a window facing the north, getting 
direct sunlight a few hours after sunrise and 
before sunset. Here the leaves bent towards 
the north with their upper surfaces turning 
either east or west. The pot was then placed 
further back, beyond the reach of direct sun- 
light. The leaves then took a position at right 
angles to the diffuse light from the window. 
Prof. Stahl mentions three other plantsin which 
a meridional position of the leaves may be 
clearly seen. 


A new mode of lighting has been introduced 
in a lighthouse south of Macquarie Head, near 
Sydney (New South Wales). The apparatus is 
adapted for either gas-or the electric light, the 
former being. used in clear, the latter in cull 
and foggy weather. The gas is conveyed from 
Sydney, 2} miles off, and the electricity is 
generated by one of De Meritens’ machines. An 
arrangement of prisms has been contrived, 
through which a dioptric apparatus can 
be satisfactorily utilised with the electric 
light. 

There were. 7,177 applications for patents in 
Germany last year, and the number has been 
continuously increasing of late years (in 1878 it 
was 5982). The number of patents granted was 
4339. This was exceeded in 1879 (4419). In 
the United States last year the number of 
patents was 13,947; and since 1860 no fewer 
than 200,000 patents have been granted. 


To free bones and other substances of fatty 
matter, Herr Richter, of Breslau, first sudjects 
them to vacuum, then admits a little ben- 
zine to saturate the bones, works the air-pump. 
again, and after some time, admits air, so that 
the solvent returns from the vaporous to the 
liquid state, and the fat is dissolved. The fat 
solution having collected at the bottom cf the 
vessel, the air.pump is again worked to vaporise 
the solvent. 

The laying. of a telegraph-cable through the 
St. Gothard Tunnel has been completed. The 
cable is about l4in. thick, «nd consists of seven 
independent lines. 


In Germany there are 16 locomotive works 
which supply large locomotives for the normal 
lines. They deliver 1,600 to 1,900 locomotives 
ina year. Nine of them are in Prussia, three 
in Bavaria, and one each in Saxony, Baden, 
Wurtemburg, and Alsace-Lorraine. The largest 
works are those of Borsig, in Berlin, and of the 
Hanover Machine-making Company in Lirden, 
Hanover, each delivering 200 to 250 locomotives 
a year. There are, further, four works which 
supply small locomotives almost exclusively (65 
to 80 a year). Austria-Hungary kas four 
locomotive works with a yearly delivery 
of 350 to 420 locomotives. Switzerland oue 
(Winterthur), with a yearly delivery cf 40 
to 50. 

Most deaf-mutes, it has been shown by M. 
Boucheron, have become deaf through affections 
of the ear, not through brain affections or mal- 
formation. He considera the deafness to be 
produced through compression of the acousiic 
nerve, the result of a vacuum occurring in the 
tympanic cavity, so that the tympanum is 
pressed in. The compression of the nerve 
results in degeneration, and, perhaps, destruc- 
tion. Further, many young deaf mutes Lave 
difficulty in keeping their balance, frequent 
giddiness, &c., and M. Boucheron attributes 
this also to otopiesis (i.¢., ear-pressure), a:ting 
on the nerves of the semicircular canals of the 
ear, which are well known to be concerned in 
equilibration. On this theory, if the co oprea- 
sion be relieved, the patient should benent. M. 
Boucheron has verified this in several cazes: he 
introduced a few bubbles of air into the tym- 
pan c cavity. Deaf-mute children that had 
been unable to walk, were enabled tò walk 
normally, and both hearing and speech returned. 
Moreover, the tendency to times of excitement, 
utterance of hoarse cries, &c., often manifested 
by deaf-mutes, disappeared. 


8 ENGLISH MEOHANIO AND WORLD OF SOIENOE: No, 885, 


Maron 10, 1882. 


LETTERS TO THE EDITOR. 
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[We do not hold ourselves responsibls for the opinions os 
our correspondents. The Editor respectfully requests that al 
communications should be drawn up as briefly as possible.) 

All communications should be addressed to the EDITOR of the 
aces MECHANIO, 81, Tavistock-strest, Covent-garden, 


All Oheques and Post-offics Orders to be made Payable v 
d. Passuonzg EDWARDS. 

*,° In order to facilitate references, Correspondents, wh m 
speaking of any Letter previously inserted, will oblige by 
sientioning the number of the Letisr, as well as the paga ^r 
which it appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as tz 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his 
will undertake to write the whole body of physicks: a vice 
from whence great inconveniences derive their original.” 
—Montaigne’s Essays. 

— 


‘ HEDGING ” IN SUNSPOTTERY—THE 
TRAPEZIUM OF 4! ORIONIS—AREA OF 
A SEGMENT OF A CIRCLE—PRIVATE 
MUNIFICENCE IN CONNECTION 
WITH REAL SCIENTIFIC WORK— 
AMATEUR OBSERVATIONS OF THE 
COMING TRANSIT OF VENUS— 
URANUS IN A 2 7-8in. TELESCOPE. 


L19790.]J—THERE is an operation in the sporting 
world familiarly known among betting men as 
“hedging,” and I should like to invite especial 
attention to the artful way in which a cognate 
course of proceeding is being adopted by the gen- 
tlemen who believe (or make believe they believe) 
in Sunspottery. We have been told, over and over 
again, on the highest authority (among the Sun- 
spot gentry), that increased solar activity, as 
manifested by the appearance of numerous spots, 
faculæ and prominences, is always accompanied by 
a marked and notable increase of terrestrial heat, 
and that the temperature in years of few sunspots is 
below the average. It isthen rather amusing to 
find a Mr. Archibald writing in the official organ 
of the Sunspot party, that a table of certain Indian 
meteorological details ‘‘ most decidedly favours the 
hypothesis Prof. Hill and myself have all along 
regarded as the best working hypothesis—viz., 
that the Sun radiates most heat to the earth in the 
years of fewest spots ? (!) Thisis highly instruc- 
tive. One famous Heliostigmatist—say Smith— 
asserts that increased solar activity means increased 
terrestrial heat; another, quite as famous—call 
him Jones —states with equal confidence that such 
increase of heat occurs coincidently with solar 
quiescence. Observe the use which can, and will, 
be made of the public expression of two such dia- 
metrically opposito opinions. Should the present 
year (in which, as is well known, we are close upon 
& maximum period) prove an abnormally dry and 
hot one; we shall have certain persons proclaiming 
it upon the house-tops with the addendum —‘‘ This 
affords a striking and most appreciable corrobora- 
‘tion of the views so consistently maintained by 
Smith.”? On the other hand, should it turn 
out a particularly cold one, then will our 
attention be pointedly called to ‘the exact 
accordance between the observed meteorological 
conditions, and those following from the adoption 
of the theory of Jones.” All this is irresistibly 
suggestive of the prophecy in the JVeather 
Almanack, ‘It will be wet on the 27th, unless 
it is fine, in which case it will not rain.” It is, 
however, rather difficult to imagine whom it is 
intended to delude by so very transparent an 
artifice as this. 

Apropos of the Trapezium of §! Orionis (letter 
19760, Vol XXXIV. p. 592), it may not be without 
interest to note that while, at the beginning of the 
season I found the 5th Star by no means an easy 
object: it has apparently brightened considerably 
during the last few weeks. I am convinced that 
trustworthy photometrical observations would show 
this Star to be variable, 

- [haverepeatedly said, in these columns, that I will 
not do sums. Inasmuch, however, asa full answer to 
query 46204 (Vol. XXXIV., p. 603) involves the 
exhibition of some rather interesting principles, I 
will reply to it somewhat in detail, even if such 
reply does involve a certain amount of calculation. 
The most obvious way of attaining the result 
sought by Mr. Pendrill is then evidently to find, in 
the first place, the area of his whole circle, and 
to deduct from this the area of the segment of 
the smaller arc of 114° 15’... We, therefore, begin 
with the circle. And here we say: rad.? x + = 
area—i.e., 24°375ft. x 311415927 = 1856-518 square 
feet, the arca of the whole circle. Our next pro- 
ceeding is to ascertain the area of the sector, 
whose angle is 114° 15. This we do by the pro- 
portion 360°: 114° 15’ :: 1866°548: (what we shall 
find to be) 592'3697ft. From the area of this sector, 


however, we must evidently subtract that of the 
triangle formed by the two radii and the chord of 
(equal to twice the sine of half) the arc. Assuming 
that, as a matter of course, your correspondent 
knows how te compute the area of this triauvle, it 
may suffice to say here that it is 270°S58 square 
feet. Then 592-3697 — 270'8580 = 321-5117, the 
area, of the segment whose angle is 114° 15’. 
Finally, taking this from the area of the whole 
circle thus: 1566°548 — 321°512, we get 1515-036 
square fect as the area of the segment whose arc 
contains 215° 45° in a circle whose radius is 
24ft. 43in. This seems a very operose piece of 
work, but I know of no way of simplifying it for 
the purpose of practical calculation. 

The first paragraph of your ‘‘ Soientific News,” 
on p. 610 of Vol. XXXIV., is both interesting and 
instructive, illustrating as it does the facility which 
exists for obtaining money for any absolutely 
defined and legitimate scientific purpose. Our 
American cousins have set us a noble example in 
this way; nor do British colonists seem much 
behind them in munificence, when they are assured 
on such unimpeachable authority as that of the 
Astronomer Royal at the Cape, that their money 
will be devoted to the real advancement of Astro- 
nomical knowledge. In curious contrast to this is 
the fact that a ‘‘Committee of Solar Physics’? 
had to be secretly and surreptitiously established 
at Brompton, and subsidised from the National 
Exchequer for many months before the general 
public could hear one syllable of the matter. The 
reason for thie, however, is not far to seek: the fact 
being that no Scientific man, competent to judge, 
could or would subscribe five shillings towards the 
sustenance of such a contemptible little sham ; and 
so the money had to be got out of Government 
officials, who were in sublime ignorance of the 
purpose to which it was to be devoted. But for 
the way in which the ‘“‘ Solar Physics’’ juggle has 
been exposed, it is an insult to common-sense to 
believe that a subject of such (alleged) enormous 
importance would not long ago have been investi- 
gated at the cost of men to whose princely dona- 
tions to science (anonymous and avowed) it owes 
so much of its recent rapid progress in this country. 
Once show Englishmen that ‘‘ endowment ” is in- 
tended to forward the study of legitimate science, 
and is not being artfully worked merely to obtain 
a genteel form of outdoor relief, and I will 
answer for my fellow countrymen that their money 
will be forthcoming as freely as that of any 
Fae en ebeaeing race on either side of the At- 
antic. 

All that “ E. J. B.” (query 46229, Vol. XXX., 
p. 626), or anyone else, can do on the 6th of next 
December is to observe, with all conceivable accu- 
racy, the instants of the external and internal con- 
tacts of Venus at the time of her entrance on to 
the Sun’s disc. External contact, as my querist 
doubtless knows well, is the appulse of the 
planet’s preceding limb to that of the Sun. In- 
ternal contact that of her following limb (after 
she has begun to cross the Solar disc) with the 
Solar limb. For such observations to possess 
any scientific value, it is imperatively necessary 
that your correspondent should, imprimis, possess 
a telescope of at least 4in. aperture; and, 
secondly, a clock beating seconds, rigidly regulated 
to Sidereal or local Mean Time. I assume of 
course, too, that his latitude and longitude are 
both accurately known. Any observations, how- 
ever accurate, must be valueless until the dis- 
cussion and reduction of those made at other 
stations, as it is by taking into account the 
difference of times at which Venus apparently 
enters on to the Sun’s disc, as viewed from stations 
widely separated in longitude, that the parallax 
will be mainly determined. It will be only some 
4 minutes to 2 on the afternoon of the 6th that 
external contact at ingress will occur, and the Sun 
sets at 3h. 50m., so that comparatively little of the 
Transit will be observable under at all favourable 
circumstances in this country. 

Certainly ‘‘Aidris’? (query 46257, p. 626, 
Vol. XXXIV.), can find Uranus easily with a 2tin. 
telescope. A power of 220 would raise quite a 
perceptible blue disc upon Uranus, rendering him 
instantly distinguishable from any fixed stars in 
his immediate neighbourhood. His diameter at 
present subtends an angle of 4", and that of Saturn 
ono of about 16", so that the diameter of Uranus 
would seem to be only one-fourth that of Saturn, 
and his superficial area only one-sixteenth of that 
of the former planet. 


A Fellow ofthe Royal Astronomical Society. 


DOUBLE STARS-—P XXIII. 100—3 DEL- 
PHINI—TRAPEZIUM OF ORION. 


(19791.)—Rererrina to Mr. Hunt’s commu- 
nication with regard to P XXIII. 100 (letter 
19299, page 133), I may say that I have measured 
the close companion to A on four nights, twice 
with 18-5in., and twice with 15:din. At the time 
of writing the article quoted by Mr. Hunt, I had 
only observed it once, and, it may be, rather under- 
rated the difficulty of this pair in stating that it 


could possibly be seen with an Sin. aperture. I 
am inclined to think now that it would be too 
severe a test for such an instrument, unless in a 
very favoured locality, and under the best atmo- 
spheric conditions; but there is no doubt that any 
good 10in. or 12in. refractor will show it properly 
under suitable conditions. This star belongs toa 
distinct class of doubles, not found in ‘* Mensuræ 
Micrometricæ ” at all, for the detection of which a 
telescope of first-class defining power is indis- 
pensable. A poor, or only moderately good, in- 
strument in this respect will fail, however large it 
may be, to discover or even measure the more 
difficult examples of this class of unequal and 
close pairs. My own catalogues will furnish 
a large number of discoveries of this kind, 
many of them much more difficult than OÈ 496. 
It is not improbable that these excessively un- 
equal pairs may furnish a distinct order of 
binary systems. The meanof the four measures 
of AB gives 1°37", and the magnitude of the 
smaller component 10:9. The other pair, CD, I 
have measured on six nights in 1880-81, giving for 
the distance 1°43”, the distance between the two 

airs being by the same series of measures, 75°75". 

he faint stars in the field have no special interest 
other than as tests for small apertures, as they 
have evidently no connection with the brighter 
members. 

With regard to 3 Delphini, M. Gaudibert (letter 
19280, page 112) could not have seen the real 
elongation in the direction of 45°. During the 
past season, I measured this pair on five nights, 
the mean giving a positive angle of 14:92°. It is 
still a very difficult object, much more difficult 
now than I supposed when measuring it in 1880 it 
would be. The indications are, that it will be 
materially easier when available during the present 
season. An increase of one-tenth of a second in 
the distance will make it comparatively easy of 
measurement. It is hardly necessary to say that 
q Andromede is now a very easy pair compared 
with this, and that the distance is much larger 
than the present distance of 3 Delphini. The last 
series of measures give the distance 0:26, and I 
am certain these figures are not larger than the 
real distance. A correspondent of the Astronomical 
Register for June, 1881, in giving the provisional 
elements of the orbit, erroneously applied a cor- 
rection of 180° to my angles of 1879, probably 
based upon the fact of my having noted the star 
as single in 1878. It must be borne in mind that 
although examined a good many times during that 
year with the 15S:din., there were only two 
nights when it seemed worth while recording the 
negative results, and then a distance of something 
less than 0'2” might easily have escaped notice, 
as the seeing at the time was not the 
best; and it by no means follows because no 
certain clongation could be detected at that time, 
that an occultation really occurred between 1876 
and 1879. Infact, the subsequent measures show 
this could not have happened, though the distance 
was probably less than at any time since the close 
pair was discovered. There never need be any 
uncertainty about the quadrant in measuring this 
with a suitable aperture, as there is a decided 
difference in magnitude between the components. 
I trust we shall soon have sufficient data for, at 
least, an approximate orbit of this very rapid 
binary system. 

Mr. Sadler’s history of the alleged discoveries 
in the trapezium of Orion will be read with iaterest 
by all who are familiar with this stellar group. 
Whether or not it may be worth while for ob- 
servers, who have already looked for these sup- 
posed stars, to waste any more time in that direc- 
tion may be an open question ; but it certainly 
was the duty of the astronomers who claim to have 
seen what larger and better instruments utterl 
fail to show, to follow up these stars, if they ha 
any faith in their existence, and measure their 
distances and angles, instead of leaving that en- 
tirely a matter of guesswork. The announcement 
of these discoveries by that method of proceeding 
would have been either deferred a week or two or 
postponed altogether. The corroborating evidence 
by several observers in favour of the existence of 
these stars should receive little or no weight, 
when it is remembered that nearly all the dis- 
coveries of purely imaginary stars, from the first 
down to Polaris and £ Lyra, have been confirmed 
in the most unqualified way by subsequent ob- 
servers. Unfortunately, these observers at this 
point drop out of sight, and nothing more is heard, 
so far as new observations and measures are con- 
cerned, of things so easily seen at the outset. 

Chicago, February 22. S. W. Burnham. 


TO MR. BRASHEAR. 


(19792. —WE are very much obliged to Mr. 
Brashear for his very interesting letter on plane- 
making ; some points are especially interesting. 

I edge my planes by screwing a plate of sheet- 
iron, well baked to make it tough and soft, on a 
long cast-iron bar, L-shaped, into the tool-holder 
of a slide-rest lathe, bending the iron over to suit 
the ‘position of plane to be ground. The lathe is 
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run at a quick speed, and fed with fine emery and 
water. the absence of the slide-rest, the iron 
plate can be fixed to a joint on bed of lathe, and 
raised bya screw from underneath ; but the slide- 
rest is by far the best. G. Calver. 


WEBB’S MAP OF THE MOON. 


(19793.]—Your astronomical readers will be 
gratified to learn that Messrs. Lon have at 
last determined to confer a great boon on them by. 
publishing, separately, the map of the moon, in 
Webb’s ‘t Celestial Objects.” 

More Light. 


CLIMATE FOR ASTRONOMICAL 
OBSERVATION. 


[19794.])—Tue Rev. J. J. M. Perry, in his letter 
19680, p. 516, asked your correspondents to give 
him particulars of the nights on which observa- 
tions could be made that he might compare them 
with his own. 

T cannot give them for the year, but the last 
three.months may afford him a comparison during 
the same period. My notes are as follows :— 

December.—Nine clear nights, two partially 
clear, and twenty overcast. - 

January.—Nine clear nights, two partially clear, 
and twenty overcast. 

February.—Nine clear nights, three partially 
clear, and sixteen overcast. i 

I cannot speak very positively as to the condition 
of the air on the nights on which I opened the 
telescope. December was, on the whole, fair, with 
one or two good nights. The same applies to 


January, with one bad night. In February, I 
have two fair and one bad night. 
Fordingbridge. T. Westlake. 


OBJECT-GLASSES AND EYEPIECES— 
TO “ORDERIC VITAL” AND OTHERS. 


[19795.]—THosE who are able to follow the con- 
tributions of ‘‘ Orderic Vital,” and others of your 
optical correspondents, will doubtless appreciate to 
the full their value as mathematical investigations, 
while even to others they will be found to contain 
many practical hints. May I, then, ask for certain 
particulars which are only indirectly touched upon, 
but which will I think prove useful to many of us 
if put into a simple form. Let us take an achro- 
matic object-glass of, say, ft. focas and 4in. 
diameter, and combine with it an eyepiece of lin. 
focus. Then, when adjusted for astronomical 
observation, we measure in the usual way the light- 
spot at eyepiece and find it (as the telescope would 
ma 60 times) to be 4-60thin. = 1-15th in. dia- 
meter. But as a lens of an inch focus magnifies (at a 
standard distance of l0in.) ten times, it would 
follow that the o.g. alone would magnify six times, 
and that therefore the diameter of the light-spot at 
focus when the eyepiece is removed would be 
4-6in. = jin. If tried, however, the size of 
light-spot differs considerably from such determi- 
nation. What, then, determines the diameter of 
the focal light-spot in any given object-glass? 
Next, as regards eyepieces. The usual form of the 
Huyghenian is that with two plano-convex lenses ; 
but if it were desired to employ two crossed lenses, 
of which the radii are as 6 to 1, how should the 
radii be determined in order that the combination 
may have any desired focus? Also, would the 
chromatic cr spherical aberrations be increased or 
diminished as compared with the ordinary form. 
mekt if a single lens be used for an eyepiece, 
would it be advantageous to use a periscopic lens 
instead of a bi-convex or bi-concave; and, if so, 
what proportion should the radii bear to one ano- 
ther to obtain the best effect? Also, how cau the 
radii be determined to procure a lens of any re- 
quired focus. 

I should, perhaps, also remark that in testing 
the focus of a lens or eyepiece, we use parallel rays, 
whereas, when used in a telescope, the rays that 
fall on it from the object-glass are convergent, and 
it would thus seem that to divide the focal length 
of the one by the other should only give an ap- 
proximation to the truth. 

_Certain other considerations, which are of more 
difficulty, I must let stand over, or my letter will 
be too long. Lens. 


TRIOYCLES—SCREW-PROPELLEBS. 


[19796.]—No, “Sunlight” ; I have tried sundry 
dodges anent sloping the seat at will, but didn’t 
find them answer. I used to have the seat slightly 
tilted forward, like the driving-seat of a coach, and 
found it work very well; but a moving seat is un- 
comfortable and shaky. The fear of the Salvo 
type of machine tilting back is purely imaginary. 
As I have said before, the balance of the weight is 
a mere matter of adjustment, and as much or as 
little weight can be put on the steerer as the owner 
thinks fit. 
Could not ‘‘ White Swallow” giveus a sketch, or 
at least, a rather more lucid exposition, of his new 
propeller? The more he describes it, the more he 


_ dines. 


puzzles the reader to make him out. His 
paddles, or whatever they are, revolve, and describe 
a circle half in and balf out of the water, entering 
and leaving the waterperpendicularly. What can 
it be but a feathering paddle-wheel? And yet it 
isn’t, but has direct thrust. Our curiosity is 
whetted, and not gratified. Treadle. 


SCREW-PROPELLERS. 


[19797.]—THeE discussion on the above subject 
has, very naturally, drifted from an inclined pro- 
peller fitted to a twin-boat, to ordinary screw- 
propellers fitted to sea-going ships. The subject is 
a very interesting one, and if any of your readers 
can so improve the efficiency of the screw or other 
propeller as to get a quarter of a knot an hour 
more than at present, they will find those interested 
neither confined to a certain groove, nor so wedded 
to the screw as to think that its principle cannot be 
bettered. 

The late Mr. Froude found that the ship re- 
ceived in propulsive effect, by means of the screw 
propeller, only about 30 to 35 per cent. of the 
engine-power exerted. Let us, therefore, examine 
some of the sources of loss. 

The water, following a vessel ir motion, is 
found to do so at varying velocities. At the 
water-line, close behind the rudder, it generally 
travels as fast as the ship, and at the level of the 
keel it does not follow the vessel at all. The in- 
termediate heights between these two extremes 
vary between zero and the speed of the vessel. 
But these currents are not horizontal, for they are 
partially broken up by the currents rising upwards 
under the buttock lines of the ship. 

The water following the ship, at or near the water- 
line, cannot be interfered with without loss. The 
screw, however, in its usual place, acts forcibly 
upon all these currents: it breaks up and inter- 
feres, detrimentally, with the following water at 
the water-line, and 1. acts beneficially on the 
lower currents. The intermediate currents are not 
at all economically dealt with. If I treat the 
propeller blades as revolving as the hands of a 
clock, I may say at 12 o’clock it is absolutely doing 
mischief, and is quite in the way; at 3 o’clock it 
may be meeting the upward rush of water edgwise 
to the blade; at 6 o’clock it is doing its best, and 
at 9 o’clock it may receive the upward rush of 
water on the back of the blade, and thereby re- 
ceive as much backward thrust from the water as 
it is able to obtain upon its driving face. This is 
the reason why propellers are much more efficient 
when placed further aft, and not in the conflicting 
currents. 

Now, if the above reasoning is sound, it follows 
as a matter of course, that a simple sculling action 
would be more efficient than the screw. Thescull 
should not be vertical,, but square to the buttock 
The fulcrum of the scull should be near the 
water line; conveniently above it for renewal or 
repair, while at sea, and, of course, at the stern. 
The scull should oscillate through a distance of 
from 60° to 90°. The effect would be that the 
driving face of the blade would act very nearly in 
accordance with the varying currents mentioned 
above. The least effect would be at the surface, 
as it would be near the fulcrum, and the greatest 
at its outer end: in fact it should be designed to 
suit the shape of the vessel. 

In case of the scull breaking in a heavy sea, it 
could be unshipped and another fitted in its place, 
and there would be no stuffing- box ‘under water to 
give trouble, as with the screw. In case of the 
rudder being disabled, the scull can be used for 
steering, by stopping the engine for a few seconds 
when the scull is at port or starboard, and also if 
the ship is under sail ony: 

I have given a great deal of thought to the pal- 
pable defects of thescrew-propeller, and also to the 
efficiency of sculling as a probable future propeller 
for steam-vessels, and I think the scull deserves a 
full trial. Thomas Moy, 

37, Farringdon-street, March 3. 


ON THE PRODUCTION OF CURVED 
FORMS BY MEANS OF A LINK 
ATTACHMENT TO THE SLIDE-REST. 


[19798.J—WueEn it is required to produce a sur- 
face of irregular or varying curvature, a template 
cut to the desired form is the means generally em- 
ployed ; but when a surface of regular curvature 
is needed, there seemsno practical reason, why the 
motion of the cutting-tool, should not be controlled 
by a link attachment to the slide-rest. 

Itis not difficult to devise an arrangement of 
three bars, which shall give a circular motion. I 
remember reading a description of such an appa- 
ratus, which I think was called Anderson’s circular 
attachment. But three bars can also be made to 
give an elliptical motion. Take two slotted bars 

D and BC of equal length, and pivot them at 
the extremities, C, D, of a shorter bar CD. Ina 
plate, attached to the under side of the longitudinal 
slide, fasten two steelstuds, A and B, ata known dist- 
ance apart, having extremities which will move 
easily but accurately in the slots of the bars. A 
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suitable bolt, with a clamping nut, must be 
passed through the intersection of the bars, 
and its lower extremity turn in a hole in a rigid 
piece, which lengthens the tool-box slide. y 
means of the nut E clamp the bars at any angle 
AEB: then the simultaneous movement of the 
carriage on the long slide, and of the slotted bars 
about the fixed studs A, B, will cause the cutting 
point to describe the arc of a circle, of the same 
radius as that which passes through the three 
points A, E, B. To find the radius of this circle, 
or to fix the apparatus to describe a given radius, 


move it until the point E is equally distant from 
the centres of the studs A B. To find the radius 
described, carefully measure the distance apart of 
the centres of the studs A B; call half this dis- 
tance b. Next, measure one of the distances A E 
or EB, and call this a ; then, if 7 be the radius, it 
is given by the formula, r = a? /2 y at — b. Or, 
if it be required to set the bars to a given radius, 
we havea = V 27 (+ + r=. And the 
point E, that is, the centre of the bolt, must be at 
this distance from each of the points A B. 

By a slight alteration, the same apparatus will 
give an elliptical motion. Instead of the bars 
being free to move about the fixed points, pivot 
them at the points A and B, and release the say 
ing-nut E. ‘Then, if the bolt be free to follow the 
point of intersection of the bars, when they are 
moved about AB as fixed, and CD as movable, 
centres, it will describe an elliptical curve, whose 
major axis is A D or B C, and the distance between 
the foci AB or CD. l 

There is another way of describing an ellipse, 
which is perhaps more convenient than the above. 
Take a T square ABC, having channels or slots 
cut down each arm. DE isa movablelever, into 
which two pins F and G are inserted. When the 
pins are made to move, one in the vertical and the 
other in the horizontal channel, the extremity D 
will describe a portion of an ellipse. 

In the position shown in the figure, it will de- 
scribe the flatter portion of the ellipse; but if the 
bar be reversed, so that F moves vertically and G 
horizontally, the more curved part will be traced. 
The proportions of the ellipse will depend upon the 
adjustment of the p F and G with regard to the 
extremity D. D F is half the shorter axis, ənd 
D G half the longer or transverse axis. 

I am not aware that the parabola and hyperbola 


FIC. 2. 
C gr 


can be traced by any simple arrangement of levers 
similar to the above. Perhaps someone will tell 
us whether the usual lever and string movement 
can be obtained in any other simple way. 

Apart from the consideration of this subject with 
regard to the lathe, can any of our practical opti- 
cians tell us whether any of the above or simila 
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devices could be utilised in the production of lenses. 
or specula? If a small polisher had: its motion 
controlled by an apparatus similar to Fig. 2; of’ 
course, properly arranged, would not its pressure, 

and.therefore its effect, be so regulated as to tend’ 
to the production of an. elliptical surface ? 

With regard to Mr. Brashear’s interesting letter; 
could not he persuade Dr. Hastings to contribute- 
to these pages? He is, I presume, an amateur; 
and one of the very few who can use theory as a 
guide to practice. After the clever performance 
that Mr. Brashear speaks of, a few letters from 
such a master would be highly valuable to a large 
circle of readers. Orderic Vital. 


DYNAMO-ELECTRIC GENERATORS. 


[19799.]—*‘ Qumstor ” (letter 19773), implores 
someone to come forward to keep up the interest on 
this subject ; therefore, though I may not be able 
$? say much of value, I will contribute my little 

it 


I cannot understand why it should subside just 
when one would expect it to be at its maximum. 
Mr. peo alone offers to give us an article, and 
I hope he will do so. 

I have been studying and experimenting on the 
principles of dynamic generators for some time 
past, and it occurs to me very forcibly, in reviewing 
the ape machines, that inventors have only 
troubled to produce something different from other 
machines, without inquiring whether their idea 
was better than those of others. Truly some have 
improved the very imperfect forms already exist- 
ing; but it is impossible to make a perfect machine 
of one which is founded on erroneous principles, 
however it may be improved. Surely it were wiser 
to rake out the defects of the present machines, 
and then to devise one in which the said defects 
(or most of them) shall not exist. 

Inthe Brush machine the armatureis in the worst 
position to utilise the inductive power of the field- 
magnets, and it is impossible to place it in a better 
one, owing to the peculiarity of its construction. 
Also in all Brush machines I have examined,:the 
various pairs of bobbins in revolving do not ap- 
proach or-recede from the poles of the field-magnets 
during more than a quarter of the revolution, and 
consequently it is only during this space that they 
contribute anything to the current. All the an- 
nular armature machiues have this defect. Lastly, 
there is the great heating occasioned by the rapid 
reversions of the magnetism in the iron of thear- 
mature. 

I have designed a machine in which all the 
defects I have mentioned, and one or two more 
are eliminated, and, theeditor being willing, I shall 
bo happy to send a brief description and diagram 
of it. 


Conrad. 
[Please send.—Ep.] 


“MEDICAL REPLIES. 


[19800.|—TrovuBLEsomE TIROAT AND TEASING 
CoucH (46243).—I have seen scores of such cases 


permanently relieved by excising about a quarter | 


of an inch from the end of the uvula. Of course 
this poraton should not be performed without 
skilled opinion as to the case being really one to 
be benefited by it. 

RHEUMATISM (46249).—If the daughter’s joints 
or heart are not injured by the rheumatic fevers 
she may get quite well. 'To do that she should 
live in a dry, genial place, clothe herself carefully 
with flannel, live largely upon vegetable food, take 
regular exercise, avoid beer, wine and spirits, go 
to bed early. -Of course she must avoid hot and 
crowded rooms, and attend in all points to the 
re-establishment of her general health, and the 
avoidance of causes which produce chill. 

_ ENLARGED Tonsi1s (46281).—If the enlargement 
is considerable a portion of it should be excised. 
Enlargement of the tonsils generally deteriorates 
the voice, but singing does not make the enlarged 
tonsil worse, unless it leads to getting the system 
poisoned by the bad air of crowded concert-rooms. 
James Edmunds, M.D., &c. 
Grafton-street, Bond-street. 


WATCHES. 


[19801.]—Wovurp you kindly insert following 
queries? I think they will be of interest to many 
English mechanics, who like to have a good watch. 

What is the difference between a pocket chrono- 
meter and an ordinary watch of good quality ? 
Does the difference simply consist in the former 
being isochronised and adjusted for temperature 
and positions, or is there some specific difference 
in construction, as, e.g., the chronometer escape-~ 
ment and cylindrical hair-spring ? 

What is the average rate of a: pocket chrono- 
meter—t.¢c., supposing it to go with perfect regu- 
larity, how much would it deviate from: true time 
in, say, a week? 

I understand such watches have no regulator, 
and therefore must be allowed to go as set by 
maker. 

What would be its greatest probable variation 


from above rate in, say, a day? It is supposed to 
be treated in the most favourable manner—+.c., it 
is kept perfectly stationary, and as nearly as pos- 
sible at a uniform temperature. 

What would be the effect of wearing it, and 
treating it as watches usually are treated—i.e., 
with ordinary care, but with no extraordinary 
‘precaution ? 

. Answer with reference to a good ‘English 
lever.” 

Are pocket chronometers made with a going 
barrel instead ofa fusee, and if so, will they com- 
pare with those having a fusee ? 

Kindly give some idea (not an account) of the 
principles adopted in isochronising and adjusting 
for temperature and positions. 

I am induced to 
I hear so much of what I consider nonsense talked 
by watch-owners; and I should like to know defi- 
nitely what an ordinary watch of good quality 
might be expected to do, and also what can be done 
by one of the very best. Watch-Man. 


CONTINUOUS BRAKES. 


{19802.]—‘* A DRIVER ’”’ (letter 19788) will find 
an answer in my reply to 46261, which appears else- 
where. Ishould be glad to know the action of the 
Gresham brake, said to be the best in late trials, 
but contradicted by the Derby officials as a mistake 


of the printer. 
Enderby. W. B. Holbech. 


A CHEAP AND EFFICIENT DOUBLE 
DARK SLIDE. 


[19803.]-—DouBTLEss there are many readers of 
the ENGLISH MECHANIC possessing cameras who 
would like to increase their stock of dark slides, 
but are debarred from doing so on account of the 
cost entailed in their purchase—the price of a 
double back ranging from lős. to 50s. each. Seeing 
several queries of late upon the subject, I have 
been induced to send a description of a double 
dark slide I have recently made to take 73 x 44 
plates, at a cost of less than 6d. each. 

I am indebted to a writer in one of the photo. 
almanacs for the design. The wood I used con- 
sists of the thin boards placed as a backing to 
pictures. They are about 4ft. Gin. long by llin. 
wide, and 3-32in. thick, and should be procured as 
free from knots as possible. I gave 3d. each for 
mine. They will have to be sandpapered until a 
smooth surface is obtained. Cut two pieces the 
size the slide is intended to be to fit the camera, 
and out of these two pieces cut openings slightly 
smaller than the size of plate used, say, din. each 
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way (A). Glue three strips of wood on the face 
of one of these pieces round three of its sides (B, 
Fig. 1), and then fasten another of the pieces of 
wood, with the opening, over all; this will be the 
groove for the shutter to work in. Four more 
strips of wood are now to be glued on to the face 
of this last piece, forming a rebate to contain the 
sensitive plate (C, Fig. 2), it should be slightly 
larger each way than the plate. This will com- 
plete one-half of the double back; the other is 
made in exactly the same manner, and the two 
halves are neatly hinged together. 

The top consists of a piece of wood about jin. 
thick, slightly longer than the body of the slide. 
It has two slits cut down its length for the shutters 
to pass through, Fig. 3, and care must be taken in 
fixing the top that these slits correspond with the 
openings in the slide. I have screwed this top 
pices on to one half of the slide, leaving the other 

alf free to open. When the plates are in position 
the two halves are kept together by closing them 
and inserting the shutters. 

I use the same wood for the shutters, and 
give it an extra sand-papering to make it work 
easily in the grooves. Two narrow strips of wood 
are glued each side of the top of the shutter, 
which is made to project above the top rail. The 
parts which enter the camera, as also the inner face 
of the shutters, should be stained black, and some 
OPEIS material interposed between the sensitive 
plates. 

Care should be taken that the plates occupy the 


same position as the focussing screen. This should 


be accurately measured from the front of the 


exist, and yet the instrument be 


camera. With regard to tools, I find a oe 
answer every purpose, and in cutting the wood 
something should he used as a guide to the knife.. 
The most difficult and tedious operation is Ri 
the slits:in the top rail for the shutters. A: ; 
circular saw would be invaluable for this work. 

I trust I have made m tide oie clear, and 
should anyone feel inclined to make a dark slide, 
and be in doubt upon any point, I shall be pleased. 
to help them through the query columas. 

I have given few dimensions, as these must 
necessarily vary in each individual case. 

J. B. Stephen. 


PLANING AND MILLING ATTACH- 
MENT TO LATHE. 


[19804.]—WiTH regard to what Fred Carre 
says, letter 19749, about not having a vertical feed: 
on my milling arrangement, I never found the 
want of it, or I would have contrived one. The 
work can be set to any height by means of the 
vertical slots in the angle chuck, and the horizontal. 
traversing motion and feed is all that is required 
for slot-drilling, with a proper-sized drill. And. 
such work as drilling the recess for the sorew of an. 
eccentric chuck, or the radial slots in an ellipse or 
dome-chuck, could not be done under the planer 
head, as you could not commence the cut witha 
planing -tool close to the end of the slot, as the 
heel of the tool would be in the way. Of course, 
in drilling slots, it is necessary to have a couple of 
fiuting-stops on the slide-rest. With respect also. 
to what Fred Carre states about the strain being 
unduly severe in planing on the bottom slide of 
rest, I never found it so, and practice is better than 
theory. My metal-turning slide-rest is very mas— 
sive, and the traversing screw is a square-threaded. 
one, #in. diameter. Of course I have a separate 
slide-rest fitted for ornamental turning, as no one- 
could use one which had done much heavy work 
for such a purpose—an ornamental rest requiring to 
be absolutely free from backlash in its screws. 
Also regarding what he says about the small range 
of thickness which can be admitted under the- 
planer head: he must recollect that I had it made 
for amateurs’ use, and not for a jobbing engineer’s 
shop, and mine takes in a range of thickness of 
74in., which I have found quite sufficient for my 
wants. F. W. G. 


the above questions because | 


ADJUSTMENT OF MIRRORS. 


19805.]—I HAVE read with much interest the 
valuable communications of Mr. Skelton, and of 
Mr. Westlake, on the refinement of the adjustments 
of reflecting telescopes, and as, in my opinion, 
there still remains an outstanding uncorrected’ im- 
perfection in these adjustments, 1 wish to draw the: 
attention of those gentlemen to this source of 
error, in the hope that they and the many other 
interested readers of the ‘‘ E. M.” may ponder on, 
and at length overcome, all the difficulties in the 
attainment of absolutely perfect adjustment. 

It is my purpose to show that all the perfection 
of concentricity of mirror and flat, together with 
reflection of flat, and also the condition of per- 
pendicularity of eyepiece with axis of tube, may 
laringly out of 
gear ; but to render this clear I shall have to resort 
to a figure. 

Let us suppose the mirror tilted in its cell, so 
that the focus will not coincide with the axis of 
the tube; let us place the flat so as to intercept the- 
rays from the mirror, but on one side of the axis 
of tube. Now, by the usual adjustments, with all 
the refinement of the methods recently suggested, 
the flat mirror and reflection of flat can be ade 
justed into concentric circles with the e.p. tube, 
the flat being still in a line with the e.p. tube; 
there is nothing in this condition of reflection, 
however, to indicate that the flat is, or is 
not, in the centre of tube, nor that the mirror 
lies in its cell in such a manner that the 
axial ray will or will not return on itself; in 
other words, the focus of mirror will or will not 
fall in the axis of the tube. In short, the only 
difference which the condition indicated in the- 
diagram will show on trial by the usual method is,. 
that the flat, instead of appearing as a circle, will 
appear as an ellipse, either elongated in the direc- 
tion of the axis of the tube or laterally, as the flat 
may be situated on the further or nearer side of 
the axis, the angle of incidence of the central ray 
on flat being either less or greater than a right 
angle; yet this difference in the appearance of 
flat, as viewed from the adjusting piece, will not 
be great enough to impress the observer, and con- 
sequently could not be readily detected. I do not 
deem it necessary to occupy valuable space to 
prove the possibility of concentricity of circles. 
projected by mirror, flat, reflection, and inner end 
of e.p. tube. It can be proved both geometrically 
and experimentally. Of course, the irregularity 
in the adjustments above referred to, and indicated 
in the diagram, are such as deviate from the axial 
line only in the line of the eye-tube; a deviation 
laterally would be at once detected by ordinary. 
means. 
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It is evident, therefore, that complete adjustment. 
cannot be attained by merely securing extreme 
accuracy in the relative positions of e.p. flat and 
m. only to effect concentricity of reflections, and 
that it is essential to devise a method ef ascertain- 
ing whether the focus of mirror lies in the axis of 
tube, no method that I am aware of having been 
devised that can at all compare with the ingenuity 
of methods devised to attain accuracy in the other 
adjustmentst. The one adjustment having been 
perfected, it is an easier matter to make the other 
adjustments. I therefore insist that it is of 
the first importance to know that the mirror 
ıs 80 placed that the axial ray will ‘fall perpendi- | 
cularly on the mirror, and am confident that an 
exact accomplishment of this will remove more 
than one half of the difficulties in the way of 
obtaining-the best possible definition. An error in- 
troduced in this first setting must be transmitted 
through all the adjustments. and no degree of 
refinement and perfection lavished on the flat and 
central spot can remove the first error. The onl 
method of ascertaining the position of mirror wi 
cegard to the axis of tube that I know of is to 


support that which is placed upon it. I do not 


say that it ‘tis ” too slender, but that it ‘‘ appears”: 
to beso, which in the present case is the chief con-. 
sideration, as the specimen is intended to be put 
under a glass case, and to serve merely as an orna-. 
t is necessary, therefore, that the design 


ment. 
should satisfy the eye, which (in my case at least) 


it entirely fails to do. With regard to the details 
of ornamentation, these consist almost entirely of 


circles and segments of circles, which are them- 
selves suggestive of circles. | 

An examination of the sketch of Mr. Coulson’s 
will show “how 


in perfect harmony with each other; t 
circle especially, though freely used, not being 
allowed to appear too conspicuously. The outline 


of the vase consists chiefly of a beautiful flowing 


curve, no part of which oan be said to be circular. 
The leading feature in the design is the large ellipse 
(of which there are four), and which is darker in 
colour than the inner ellipse and circle, though not 
shown so in the woodcut. The innner ellipse, con- 


remove e.p. and observe the reflection of the end 
of telescope-tube, viewing the projection not from 
the centre of opening of e.p. tube, but by running 
the eye around the sides of the opening, and thus 
observing whether the tube projects equally all 
round. However, this is at best only a crude, 
indelicate test, and is, moreover, effected by the 
position of the flat as the projection is after all 
viewed from the flat. A slight change in the posi- 
tion of flat will cause a larger projection of the 
tube on one than on the other side. 

I hope that some of your working correspondents 
will devote a little of their time to this subject, 
and work out a way to adjust the mirror to the 
axis Of ‘the telescope equally as perfect as the 
methods of adjustment of other parts of the 
instrument. j Wm. A. Haren. 

St. Louis, Missouri, U.S.A. 


sisting of the space between the two fine lines, is 
inlaid with wood set grain-on-end, giving a rich 
appearance tothe work not shown in the engrav- 
ing. This ellipse is not concentric with the outer 
one, but is placed rather higher up, thus giving 
“character” to the design. The inner-circle is 
not quite so dark asin the engraving, and is kept 
in due subordination by the outer ellipse. The small 
interior circles are interlaced in forms suggestive 
of triangles and squares, thus preventing the eye 
from dwelling too exclusively on the circular form. 
The same end is accomplished in the case of the 
circles round the neck, by their being connected 
together by narrow horizontal bands. This part 
of the work is inlaid with rosewood and boxwood. 
The small circles in other parts of the work are 
neither so large or so numerous as to interfere with 
the general harmony of the design, to which they 


‘| contribute their share, but nothing more. The 


i ORNAMENTAL TURNING. 

(19806.]—T He thanks of all lovers òf the lathe 
are due to Mr. J. H. Evans, for his kindness in 
communicating so much valuable information to 
our journal; and his willingness to do what he 
does so ably causes one to be somewhat reluctant 
to criticise adversely anything which he offers 
for our consideration. I hope, therefore, he will 
consider that I write in no unfriendly spirit 
when I plead generally for the production in 
ornamental turning of more artistic excellency of 
design than we usually see, and at the same time 
make some special reference to his design on page 

605. With regard to this, and other similar de- 
signs which have from time to time da in 
our pages, I would remark that one looks in vain 
for simplicity and beauty of outline, as well as 
for artistic arrangement of the details of orna- 
mentation. The circular form being the one 

naturally and most easily produced in the lathe, 
the turner is apt to fall back upon the circle as 
his chief item of ornamentation, and hence we 
find, in the general run of ornamental lathe- 
work, such a wearying repetition of circles and 
segments of circles. Nature (the imitation of 
which constitutes the perfection of art) rarely 
exhibits to us a circle or a circular curve, but 
eal parabolas, ovals, &c.; and in all good 
esigns the circle, although sometimes freely 
used, is kept in due subordination to other 
forms. To do this in ornamental lathe-work 
requires no little amount of skill, and can only 
. be accomplished by those who possess an artistic 
eye as well as a skilful hand. The specimen of 
work figured on page 605 shows. a total absence 
of unity of design, and is composed of severa 

pieces placed one on the top of the other, 

apparently without any definite purpose. The 
central stem also appears to be far too slender ‘to |. 


l| made smaller. 


vase, viewed as a whole, may be said to be as 
faultless in design as it certainly is in workman- 
ship; and to the combination of these excellences 
Mr. Coulson doubtless owes his success as winner 
of the first prize. The engraving only gives, as 
might be expected, a poor idea of the vase, photo- 
graphs of which can be obtained by application to 
Mr. Clark, photographer, Thirsk. 
A Country Parson. 


[19807.} In again thanking Mr. Holtzapffel, I 
need only to mention the data which are still 
wanting in order to enable his clients to use their 
screws intelligently, and to understand the boring 
out and screwing of their lathe-chucks. For this 
I offer no apology, as Mr. Holtzapffel has already 
assured us that his firm never make an enigma of 
anything, and that he would willingly answer my 
qa BEDA: Moreover, as we know, not only 

oes Mr. Holtzapfiel really mean what he says, 
but he is always prepared to assist in diffusing 
scientific knowledge upon the use of the lathe. 

1. No diameters for the screws at bottom of 
thread have been stated. Without these diameters 
we have no means of sizing the drills, by which 
the holes to be tapped should be bored out. 
Skilled mechanics may instinctively allow for the 
depth of the threads, but amateurs, who work 
rather by trained brains than by trained fingers, 
need to see in their screw-threads an intelligible 
and coherent system. Do the Holtzapffel gauges 
define this second set of diameters ? 


2. In using the shallow-thread screw-tools. 
some third set of diameters 


(60° instead of 50°) 
must be arrived at either by the holes to be tapped 
being drilled larger or by 
Do the Holtzapffel 
this third set of diameters? | 


smaller outside? 


I 


e finished screws being 
uges define 

ould we 
drill the holes larger inside or make ‘the ‘screws, 


3. Are two sets of the alphabet tools kept. in 
stock, one for the deep threads and one for the 
shallow threads? If, as I rather gather, alphabet 
tools of the shallow thread are not kept and.the 
shallow thread is only used exceptionally, one 
would like to know more precisely when this thread 
should be used. I understand that with certain 
materials we should use the shallow-thread tools, 
and that, in such case, we ought properly to bore 
out our chuck with a drill rather larger than the 
ordinary lathe-bit. 

4. Holtzapffel’s Catalogue and Vol. IV. shows 
that five mandrels are issued : t.c., the 4, 5, 6, and 
Jin. centres for ordinary lathes, and a 6in. centre- 
mandrel with ‘truncated angular-screw,’’.for the 
screw-cutting lathe. In the latter, Mr. Charles 
Holtzapffel’s programme for aliquot threads has 
already been adopted; but the mandrel-noses 
otherwise appear to be rated by the numbered 
screw-tools, and to be sized by a special set of 
gauges. May we have the screw- and the 
sizes, top and bottom of thread, for the Holtz- 
apfiel mandrels so that we may understand how to 
choose a lathe-head, and know how to size the 
drills for boring out our lathe-chucks? 

Once more I cordially thank Mr. Holtzapffel on 
the part of the readers of the ENGLISE MECHANIC. 
I am sure that Mr. Holtzapffel will rejoice to see a 
spirit of inquiry arising as to ornamental lathe 
questions, and that he has no wish to abdicate the 
leadership in matters on which further scientific 
developments are to come. 

James Edmunds, M.D. 

Grafton-street, Bond-street. 


COMBINED ECCENTRIC CUTTER AND 
DRILLING INSTRUMENT. 


{19808.]|—ANyonE who has done any orna- 
mental work in the lathe, in which he has had 
occasion to use both the eccentric cutter and 
drilling instrument for different paris of the same 
work, must have experienced the nuisance of 
having to take out one instrument from the slide- 
rest and substitute another, which has to be set 
for height and parallelism; and sometimes the 
slide-rest has to be unfastened and fixed again, 
nearer to, or further from, the work. I therefore 
wish to describe a tool which I can guarantee from 
experience to be very handy, and to do the work 
of both instruments equally well. I have one of 
my own in use for about 12 years, and have also 
made one for a friend, who was much pleased 
with it. I have never seen a similar one described 
in any of the books on the lathe. Fig. 1 represents 
a side view of the instrument, and Fig. 2 a front 
one. A is the tool-holder, whichis brazed into the 
pa B, which plato has two cone-pointed 

ardened steel screws E E, Fig. 3, tapped through 
it, and which engage in two radial V-shaped slots 
F F, Fig. 4, in the face of the head; these slots are 
readily made by a properly-shaped -drill in the 
drilling instrument, traversed horizontally in the 
slide-rest. Of course I have a separate, strongly- 
made, drilling instrument for work of this kind in 
metal. The plate, Fig. 3, is clamped to the head 
by two small screws CC, Fig. 2, which pass 
through two slots GG in the plate, and thus 
permit the tool-holder to be set eccentric. I have 
found lin. ecentricity to be sufficient, giving a 
circle of 2in. The eccentricity is read off by a scale 
of 20ths of an inch, on the side of the plate, with a 
zero line on the head. The screw-points EF 
engaging in the slots FF keep the plate radially 
true, and are much simpler, and equally effective 
as chamfered guide-bars would be. The screws 
CC have nicely~squared heads, to tit a small steel 
spanner D, which has a screwdriver at the other 
end, The adjustments for eccentricity are very 
easily made, though some men who have'the usual 
form of eccentric cutter, with the tool-holder 
moved by a leading-screw having:a milled and 
divided head, may think this a very rude way of 
doing it; but even in their instruments the tool- 
holder requires to be clamped with a binding-<screw 
after each adjustment, to guard against:backlash 
of the leading-screw, which would be fatal‘to good 
work. I have tried both plans, and would just as 
soon have my own. Figs. 5 and 6 are ‘views of 
the working parts of the head and stem. H, 
Figs. 1 and 5, is the pulley for gut band. 
The head is coned at I, Fig. 5, to fit the corre- 
sponding part of the stem, Tig. 6, for the purpose 
of taking up wear. The head is secured to the 
stem by the fiat-headed sorew K, Fig. 6, the head 
of which lies in the recess J, Fig. 5, and which'has 
between it and the stem a steel washer L, Fig. 6, 
which has a square hole to fit accurately the 
squared end of the stem M, Fig. 6 ; this prevents 
the screw, K, tightening or loosening during use. 
N is a shallow groove turned in the bearing of the 
stem, and its use is to retain a supply of oil, which 
is put through the oilhole O, Figs. 1 and 6, which 
is stopped by a small screw to prevent the oil flying 
about. The square shank of the stem, Figs. 1 and 
6, is fixed in the tool-holder of slide-rest. P, Figs. 
1 and 2,.is a-set-screw, to secure the tool.in tool- 
holder. The-tools are peal made from ‘pieces.of 
steel rod. The receptacle for them in the.took 
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holder is slightly tapered, and I have a correspond- 
ing chuck which fits my lathe mandrel for turning 
them up in, but I have turned them by hand, 
before I made the chuck, in their place in the in- 
strument, driving it from the overhead. One 
advantage which this instrument possesses over the 
ordinary drilling instrument, is that it does away 
with the necessity of having a number of step- 
drills of different sizes, for doing some of the 
ornamental work that Mr. Evans describes, as by 
having one small-sized flat-ended drill, the tool- 
holder can be set out to suit any sized step. The 
best material to make this instrument of is, of 
course, steel for the head and stem, hardened 
afterwards, and my own, which is thus made, is in 
good condition now after 12 years’ use. But for 

those who do not understand hardening work of 
- this kind, and who cannot get it done for them, I 
would say, make the stem of steel left soft, and the 
head of gunmetal. The washer, L, must be steel, 
and the tool-holder with its plate may be wrought 
iron. By not always placing the same square of 


shank upwards in the slide-rest, the wear will be 
more equally distributed. Two more hints I will 
give. turning the stem be sure to drill and tap 
the hole for the screw K first—otherwise you will 
probably find the head of the screw out of truth. 
And grind in the head in its place with oilstone 
powder—not emery ; for want of these precautions 
the work of two friends of mine who made the in- 
strument for themselves, did not prove successful. 
I may say, in conclusion, that the drawings are 
e. : 


not to sc F.W. G 
Tue thirty-third annual report of the Prudential 
Assurance Company states the premiums on new 


business completed during the year 1881, in the 
Ordinary department, amounted to £31,603 4s. 8d., 
and in the Industrial department to £1,849,494 
18s. 5d., the increase in the latter being the largest 
increase in the history of the Company. The 
claims paid in the Ordinary branch amounted to 
£69,677 178. 1d., and in the industrial branch to 
£639,752 10s. ld. The quinquennial report by Mr. 
A. H. Bailey, states that the general results of that 
gentleman’s searching investigation ‘‘cannot but 
be most gratifying to all who are interested in the 
prosperity of the company.” 

_ M. PLANTE has found that the process of “ form- 
ing ” the lead plates of his secondary batteries is 
hastened by heating the whole cell during the 
charging to between 70 and 88° C. i 


REPLIES TO QUERIES. 


—— 
*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, 
the title and number of the query asked. 


[45392.]—_Manufacture of Soluble Cocoa.— 
The description given by Mr. F. B. Cooke (p. 571) 
seems to apply to what is known as rock or navy 
cocoa, rather than to the true soluble preparations. 
Can anyone say how the pure powder cocoas are 
made, which are readily soluble in boiling water ? 
Two well-known brands bear foreign names, but 
ne they are prepared in England.—Nvwn. 

OR. 


[45516.])Hand-Thresher.—Many thanks to 
‘* Was-heil ” for his kind offer of assistance. The 
thresher is on ground floor; height from centre of 
drum to floor. I hope ‘‘ Was-heil’’ will see his 
way to help me as nearly as possible in the way 


suggested, as my floor-space is rather small, and I 
have plenty of young lads willing to help. Could 
the attachment not be driven separately, the feed 
being so light? My own time is so limited, and 
when the ‘“‘ cleaning ” is left to lads, I find a good 
deal of the grain finds its way into the straw.— 


[45687.]—Throttle-Valve.—The two methods 
are In no respect identical, as, in the first place, I 
advise the use of metal for case, where you say, use 
brass. The question at issue is, that on page 549 
you distinctly recommend the use of a ‘circular 
disc,” and I object, and advise that the valve be 
of oval contour. Please to give us diagrams of the 
method of attaching ‘‘turning bosses’ to the ends 
of an oval, and include the pattern of the ‘‘ drill” 
which you say is used to ‘drill out a hole of flat 
section.””—J. J. A., Liverpool. 


[45774.]—G.W.R. Engines.—The date of the 
old 163, I know was 1862, but it is now one of a 
class numbered from 157 to 166, all of which were 
built at Swindon during 1879.—N. W., EALING. 


[45774.—G.W.R. Engines.—In my reply on 
page 618, last Vol., in the fourth line from the 
bottom. For “L.C. & D.Co.,” read, ‘‘ purchased 
-...from the L.R. & D. Co.” (Llanelly Railway 
and Dock Co.), &c.—R. N. H. 


E be a Engines.—The particulars 
“ T. P.” mentions are all of the 7ft. singles, but, 


since the insertion of my query I have ascertained 


the information I required. No. 2203 and 2204 are 
two four-coupled express engines, built at Swindon 
Works in October, 1881. 
meter of leading- wheels, 4ft. ; driving and trailing, 
7ft.; outside bearings for leading; inside for 
coupled-wheels ; no dome, cab ; and are fitted with 
the Sanders vacuum brake. 
10.30 a.m. and 1.45 p.m. trains from Paddingto 
alternately.—_N. W., EALING. - 


Inside cylinders, dia- 
They work the 


[45864.]—Universal Joints in Shafting.— 


With the double Hooke joint, up to 140°, I beļieve. 
I fail to understand the part of the query about 
‘< increase of power” ; the universal joint certainly 
gives no ‘‘increase.” Yes, it can be done by 
means, preferably, of cup-and-ball universal 
joint tied together by one pin.—J. T. M. 


[45876.}—Science and the Civil Service.— 


Several; but ‘‘ Bramelia’’ must go in at the lower 
stage—it is always open to him to pass further 


exams. for higher posts when vacancies occur. He 

has merely to obtain the permission of his superior 

ai and that is rarely refused.—SoMERSET 
OUSE. 


[45879.]—Water-Wheel.—To make use of 
2,000 cubic feet per miaute, fall l4in. This should 
be an undershot water-wheel with curved floats, 
40 in number ; the exterior diameter, 75in.; breadth, 
60in.; fioats, 11:25in. radial depth. Point of 
floats at periphery to be nearly angle 0°, with the 
centre of issuing stream of water passing over the 
sill and under the sluice. The remaining part of 


. | floats may be a portion of a circular curve, but 


preferably a parabola. The maximum height that 
the sluice should be lifted (vertically) above the 
sill is 3°75in. The revolutions of the wheel to be 
12-725 per minute. The fluid stream issuing under 
the sluice should be directed at a tangent to the 

eriphery of the wheel and in its line of motion. 

he velocity of the periphery should be 4°166ft. 
persecond. The theoretical power of the water is 
4:41 h.p., and the actual h.p. that may be de- 
veloped in a properly-constructed wheel = ‘60 
theoretical = 2:646 h.p. As peculiar circumstances 
alter cases, the wheel may be made either of greater 
or lesser diameter, say from 3ft. to 12ft. The pitch 
of the floats in the periphery remaining the same, 
and the number in accordance with the variation 
in the diameter. A smaller wheel will not give so 
much useful effect, neither will a larger one, as it 
will be heavier and cause more friction in rotating 
upon its journals, besides being more costly. The 
floats may be No. 16 B.W.G. in thickness, and the 
wheels with four light plate-iron shrouds; the 
shaft 3°25in. diameter in the journals.—TUBAL- 


(45884.]—Making Gas on a Smali Scale.—I 
think an apparatus, 3ft. long, 2ft. wide, and 3ft. 
high, divided into foot lengths, would be ample for 
a single light. It should be covered with lead- 
foil, which might be nailed down, the heads of the 


`| nails being covered afterwards with solder, to 


provant the action of the acid on them. Iam per- 
ectly aware that benzoline air-gas does not pro- 
duce an illuminating flame ; but with the hydrogen, 
which is itself combustible, you only require suffi- 
cient carbon to give the illuminating flame. As 
Mr. Hezmalhalch observes, gasoline is the best for 
the purpose; but the difficulty of obtaining it in 
small quantities renders its use impracticable. The 
gasworks sell a sort of hydrocarbon (they call it 
carbon), which, when melted and gas passed 
through it, gives a most brilliant light, surpassing 
gasoline.—J. KENDALL. 


[45885.] — Yellow Wash for Funnel. — 
Yellow-ochre, mixed with pale linseed-oil, and a 
liberal supply of varnish will do ; but the heat will, 
no doubt, wear it off quick. The only thing is to 
repaint.—S. M. 

(45907.)—Automatic Musical Instruments. 
—The suction principle is unquestionably the best 
for automatic instruments in which reeds are 
the sound-producers, and I think that Needham’s 
invention was the first to be described in this 
country; but I have heard that, in the United 
States, a caveat had been previously filed ia the 
patent office there by a person named Mc Tam- 
many, and that in some recent suits he has proved 
his case as the original inventor of musical 
instruments of the orguinette type. The suction- 
bellows was, I imagine, unknown in this country, 
except in the familiar form of the accordion and 
concertina, until the introduction of the American 
organ.—Gray’'s INN, 


[45943.]—Pressure of Water.— What I should 
require 18 a 1 horse-power motor to drive soda- 
water machine. Should I get any more power by 


| using a larger supply-pipe than the makers ad- 


vertise ? And would the water passing through a 
loose valve stop-cock and meter check the pressure P 
or should the stop-cock be a straightway or sluice- 
cock? Also, should I get the 1 horse-power from 
the motor with a pressure of 361b. to the square 
inch ?—If ‘‘ Labor b 

will kindly. say, I should feel obliged.—WATER 
Motor. : 


mnia Vincit” or ‘Sunlight ”’ - 


a. 
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[46007.]—Turning Wooden Balls.—If I were 
going to turn the balls in question I should begin as 
Wm. Owen has done, by using lengths of stuff. 
Having the wood properly fixad, first bore the hole 
say, lin. up. The bit does not have so much, 
chance of ‘‘running” thea. Turn down just 
where the centre of the first ball will be to the size 
required. Now mark off jin. length, then take an 
ordinary turning chisel (not a bead tool, that is 
cause of the balls breaking off as you say). Now, 
if you want the balls very true, strike a quarter 
circle out of a piece of zinc, and use as a template. 
Apply the chisel, leading with the lower point of 
the level. Try the template occasionally, and you 
ought with beech to be able to go down to jin. dia. 
without any breaking off. If you can do them 
near enough without the template, don’t use it. 
Expect to be foiled in the first few attempts; but 
when you have had a little practice you will turn 
out some smooth shiny round balls which will 
entirely satisfy you..-W. W. M. 


[46061.]—Model Engine.—To “ Sunureur.’”’— 
The cylinder is of the beam-engine class. I want 
an externally-fired horizontal boiler. Will 3-16in. 
plates be thick enough for it ?—MECHANIC. 


[46069.]—_Automatic Arrangement.—I beg 
to suggest fitting up drum on vertical spindle (axis 
vertical); just a cylindrical tray or box in 
divisions. Projecting from lower side, at middle 
of each division, a pin or tooth-clack, to work a 
worm-screw, which said teeth take into. Say that 
worm revolves once every five minutes ; then have 
three threads on it. At six o’clock set shaft 
carrying worm with that part of thread at which 
tooth leaves worm facing point of tooth (to make 
tooth take into worm right); turn box so that 
tooth at middle of first division is up to other end 
of worm and set a-going. Worm will keep middle 
of this division, under aperture, fifteen minutes, 
and then shift box at once to middle of next 
division: box to be shifted by a turn of cord 
round centre spindle (below box), and over a pulley 
with weight attached. The advantages of this 
plan would be, the partitions would pass aperture 
rapidly, and therefore insure greater accuracy. 
Divisions need not be all one size (the checks will 
likely come thicker at one period than another), 
and construction as simple. Put an extra half- 
thread on worm; it will be better than exactly 
three, and keep box same time in position. Would 
Mr. Lancaster kindly give his opinion of this plan ? 

S. W. M. 

EL pe hat has ee ere can quite indorse 
“ Sunlight’s’ views about governors. My engine, 
a semi-portable, driving brick - machinery, was 
sent out with an old-style disc-tube, and a nice 
trouble it was. The nature of the work requires a 
very sensitive, quick-action regulator, as the load 
is continually varying as the pan is supplied with 
material. The engine-tenter could never leave his 
engine for five minutes, or it would start racing, 
tearing the belt to pieces, breaking gear, and 
playing the deuce generally, unless he was on hand 
to shut off steam by hand. I had an equilibrium 
valve put in and all was changed, the engine 
running as steadily as can be desired, and, if a belt 
runs off, or one of the machines put out of gear, 
never get up extra speed; though, for want of 
space, I only had a 4ft. fly-wheel to steady two 
llin. cylinders, working at 7d5lb. pressure. The 
disc-tube seems to be unable to control an engine 
whose work is variable, and, when the load is 
steady, a governor is hardly needed at all.— 
TREADLE. 

[46082.]—Driving Smith’s Fan.—Will J. 
Perry be kind enough to say when and where I can 
have ocular demonstration that a man can turna 
Gin. fan at the rate of 3,000 revolutions per minute 
for any reasonable length of time, so as to get 
through the ordinary routine of a smith’s shop? 
Then, in return for his kindness, I will show him 
how to make a perfect ‘‘weld’’ with a piece of 
hot to one of coldiron. Query: Can he weld a 
4in. square cart-axle with either of his fans ?—J. 
J. A., Liverpool. 


[46083.]—Tanah-Ampoh—Is Kaolin, a soft, 
white earth, probably of organic formation. It is 
eaten by the Javanese, not a3 a delicacy, or even 
as a matter of course, but in emergency. The 
Malay word ‘‘perampohan,’’? woman, is evidently 
a derivative.—R. B. 


{46099.]|—Bronzing Brass.—Take loz. crude 
flour-sulphur, 4lb. of pearlash ; mix well together, 
and place in an iron ladle, and put it over the fire, 
and keep stirring it until you get it well mixed and 
forms a reddish-brown mass; turn out upon some 
stone; when cold, pour about 3 pints of boiling 
soft water upon it, and when settled, pour off the 
clear for use. When your article is cleaned, dip 
until dark enough. They will not be dark by im- 
mediately dipping, but must be hung up for a 
time, and dipped again; but the articles must be 
thoroughly free from dirt or grease, and dipped 
into nitric acid before being dipped in the above. 
It is all a nosegay to use.—JacK or ALL TRADES, 


[46100.])—Lever Escapement.—You will find 


6 


it difficult to alter the pallet-stones. You must 
put the escapement closer to the escape-wheel. 
You will find (if itis an English lever) that the 
holes are drilled out of the centre in a bush which 
is fitted in the plates; by shifting the position of 
these bushes you will be able to get the escapement 
nearer the escape-wheel. But I think you will 
find the following easier and less likely to deface 
the surface of the plates. Broach (or rimer) the 
holes larger, and file up a piece of brass wire to 
fit the holes you have made larger ; now drill a hole 
out of the centre of the said brass wires; now 
fit the brass wires (which we will call bushes) 
into their holes, and put plates together with 
escape-wheel and escape, when, by turning the 
bushes, you will be ableto adjust the escape toa 
nicety ; by pressing the bushes against the shoulders 
of the escape, you will make it sufficiently tight 
so that it will keep its position while you try its 
depth, first one side and then the other. Now 
break off the bush (which has been previously cut 
the same as a bouchong), and place your plate 
with the inside of the bush resting on a riveting 
shake, take a round-head punch that will fit the 
old chamfer, and rivet the bush so that it shall not 
shift. This will leave your inside level with the 
plate, and your outside the same as before, with 
this exception—that the hole will not bein the 
centre of the chamfer. If the head of your punch 
is nice and smooth, your chamfer wili be bright. 
You must not use any cutting tool for finishing, 
not even turkey stone. So sure as you do, you will 
spoil the surface of the gilded plates, and that is 
what you should always try and avoid. You must 
always bear in mind that escapements are made by 
practical and experienced men and good machinery, 
and you will hardly ever be able to better them. 
Also wheels may be spoiled but never improved.— 
A FELLOW- WORKMAN. 


[46109.]—Lathe-Oil.—I think ‘‘A.T. F.” must 
be mistaken in ascribing the clogging of the lathe 
to paraffin. I have always found it a most ad- 
mirable oil for removing stickiness or old oil; but 
it is too volatile to use alone asa lubricant. I have 
tried all manner of oils. No vegetable oil ought 
ever to be put to good machinery, as they all cor- 
rode iron and steel. Castor-oil is the best of them, 
but it smells horribly when warm. I settled finally 
on half sperm, half paraffin, and found the mixture 
admirable for all shop purposes. In fact, the so- 
called ‘‘sewing-machine oil,” ‘‘ tricycle oil,” &c., 
&c., are, I believe, just this mixture, and nothing 
else. For oil-stones, there is nothing like paraffin 
by itself. Also, to wash your hands in, after an 
extra dirty job, when soap and hot water won't 
fetch the grease out. Finish with soap and water 
to remove the paraffin.—TREADLE. 


[46117.] -Daniell’s Battery.—I_ beg to thank 
Mr. Lancaster and others who have replied. This 
is a 10-cell battery in u long teak box, lined 
throughout with marine glue, with slate and 
porous slabs fixed alternately in grooves imbedded 
in the glue; zinc and copper plates coupled, 
charged with sulphate of copper in solution with 
copper plate, and water only with zinc plate. It 
is precisely the same as used by P.O. for telegraph 
work, and as I wanted a constant battery of a 
certain power for experiments, I thought this 
would answer my purpose; but hitherto it has 
been entirely useless. I was aware that I could 
quicken the action by the addition of acid, but I 
thought wrongly. I believe now that it would 
destroy its constancy to do so. With respect to the 
form of Daniell recommended by Mr. Lancaster 
with copper cell, it seems a good idea, but it struck 
me that unless used with great care,it would be 
very liable to become ‘‘ short-circuited.” I have 
lately changed three pint double-fluid bichromates 
into Bunsen, and am delighted with the change. 
I get all the power I want, and can use them con- 
tinuously for four hours, and that is about as long 
as one ever wants them at a time. My great 
trouble is with the zincs. The zinc of commerce 
is such wretched stuff that, do what I will in the 
way of amalgamating, the acid will find its way in, 
and soon through the zinc. What I should like 
would be to change my 10-cell Daniell into 
Bunsen. Could I, and if so, how?—A Youna 
BEGINNER. 


[46118.]—Slide-Valve and Piston.—I have 
done as you told me, and I find that the valves 
leak. What should I do to make them tight? 
have done engine valves, but don’t mind taking a 
little advice from ‘‘Sunlight”’? or “L. QO. V.” 
Hoping they will oblige.—R. 


[46120.]— Oil Painting—Preparing Canvas. 
—One part white-lead, two parts whiting; a 
small portion of litharge of lead and sulphate of 
zinc for driers; mix with equal parts of boiled 
linseed oil and raw linseed, tinted with either 
brown umber or lamp-black, for a neutral ground. 
The canvas was tacked upon a stretching-frame, 
and sized with weak glue-size, to which a small 
portion of zinc sulphate was added; when dry it 
was stippled over with some driers and raw linseed 
oil as thin as possible, not saturated. When very 
near dry, the white-lead, whiting, &c., was mixed 


up very smooth, and put upon it very thin and 

smooth with a large palette-knity, and hatched 

over with a large sash-tool, drawing it across one 

way and then at right angles until the face pre- 

sented a face like a piece of fine linenor cartridge- 
aper, when it was left to dry.—Jack oF ALL 
RADES. 


46129.]—Adhesive Weight of Locomotives. 
—To ‘*GumpE YoKE.’’—The formula you have 
applied is used to determine the leading elements 
of the machinery. In order, therefore, to design 
an engine capable of performing a given work, it 
is necessary to deduct one element of the formula, 
T = k d?l / D, the three others being already chosen. 
But this is not sufficient ; there is a primary rela- 
tion or inequality which has to be satisfied above 
all. It is, adhesion weight x f < k d'l / D; f= that 
co-efficient by which you multiply the weight on 
wheels to obtain the adhesion. For it can be proved 
easily that the tractive power of a locomotive 
engine is equal to the friction the driving-wheels 
develop on the rails. This friction or adhesion is 
represented by adhesion weight x fin the above 
formula of inequality. In order to move the train, 
the tractive power must be equal or superior fo the 
sum of the resistances opposed to its motion af the 
intended speed, and not inferior to the adhesion or 
adhesion weight x f. In return, if the adhesion 
is too little, the train will not move forward, but 
slip ; as the adhesion weight may be considered as 
constant and f variable, this slipping will take 
place sometimes even in the best of engines when 
f has become low. It is known that f varies from 
1-10th to 3, the former value corresponding to very 
damp weather and } to very dry of the same; 
1-6th is the average value in our climate, 
but 1-5 or 0-2 is generally taken in the calculations 
of engines, for in that case we are sure to be well 
outside the requirements of an increased friction. 
One of these is already met with when we leave a 
station, for the friction at starting is greater than 
at full speed. It follows, from all what precedes, 
that the manner of calculating the elements of a 
locomotive is as follows:—Reckon the resistances 
opposed to motion caused by resistance of pee 
friction of journals, &c. (including engine an 
tender) at the intended speed. The result expressed 
in pounds multiplied by 6 expresses the load to be ' 
borne by the driving-wheels to obtain sufficient 
adhesion under ordinary circumstances. The same 
result multiplied by 1'2 will give the tractive 
power, or rather its maximum, a number by 1-5 
greater than the adhesion obtained in ae only 
the sixth part of the above-determined adhesion 
weight. When the coefficient f = 1/5 anda full 
load is on the engine, which load is the maximum 
work to be done, the mean pressure is that ob- 
tained by the least cut-off—viz., when the link is 
lowered (or raised) to its full extent. Should the 
load be less than usual, the engine would not work 
very economically in these circumstances. When 
f decreases, the adhesion consequently decreases: it 
would not be much more economical to keep the 
same grade of cut-off. Take a less train in this 
case. It can beseen that engine-driving is not an 
indifferent affair. When you go down an incline, 
turn the handle of your screw reversing gear 
towards the middle of the stroke of its block. 
Abroad, and particularly in France, on the 
Chemins de fer du Nord and Midi, they have 
adopted the habit of marking in the cab of the 
engine the power in special units that can be de- 
veloped by the engine under ordinary circum- 
stances. A list of the engines, with the number of 
units they exert, is drawn up, 80 that the railway 
officials can judiciously compose their trains ac- 
cording to the tractive power at their disposal and 
the state of the weather. I shali conclude by 
working out the following example :—Required 
to find the proportions of cylinders of an 
engine to draw regularly a load of fifteen 
carriages weighing full 11 tons each, at 
a speed of 45 miles an hour on overruling 
gradients of lin 200, weight of engine (pre-sup- 
posed) with tender 63 tons; diameter of driving- 
wheels, 7ft. Weight of train = lő x 1l + 63 = 
228 tons. Resistance per ton at 45 miles an hour, 
on 1/200 ascending gradient = 40lb. Total re- 
sistance = 228 x 40 = 9,120lb. Multiplying by 6 
and dividing by 2240; 9120 x 6/2240 = 24 tons, 
Scwt. on wheels. Whence it follows that the engine 
will be a four-coupled locomotive. Multiplying 


I| by 1-2, we have 9120 x 1'2 = 10944Ib. tractive 


power, or 110001b. in round numbers. Both diam. 
and stroke of piston are unknown, so is also the 

ressure; for the latter, let us choose 140]b. 8q.1n. : 
high pressure is economical. Admitting 1-10 loss of 
pressure to the cylinder, and 2Ib. back pressure, 
the initial pressure is about (140 — 14 — 15 — 2) = 
109, and taking 3 of stroke as longest admission, 
then: Mean eficctive pressure = 1(9 (1 x log.e 
If we choose the stroke = 1:9 


meter and 27in. for the stroke, for this gives when 
verified by the usual formula, 105 x 324.x 27/84 = 
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10935Ib. ‘a resilt not far off 10944. Had we 
chosen 1-6 of sdhesive weight for tractive power, 
the results would have bean different; but the’ 
-engine migh/.not have been able to perform its, 
duty when the co-efficient of adhesion would have, 
Isay, risepto 1-5. Should the co-efficient = 1-6,, 
and the losd less, such as 132 tons for the train, and: 
cæteris ibus, the pressure will average 731b., 
which would correspond to a cut-off at 3 stroke., 
‘To sum‘up, our engine is so calculated as to make 
it sure that it shall take regulatly and under' 
ordinary circumstances the working load, 228 tons.: 
Some single engines have unusually large cylin- 
ders, such as the 8ft. on the G.N. Railway, and, 
the 7ft. of the narrow gauge of the G.W. This: 
would seem anomalous if it were not explained 
that these cylinders are capable of giving long ex-: 
_pansions; in fact,.the sectors of the reversing gear: 
-are finély notched. A long link should always be; 
adopted when large cylinders are employed, witha 
view of prolonged expansions. Sometimes it’hap- 
pens, as I noticed abroad, that engines have no: 
sufficient adhesion for the cylinder power: -an ad-. 
ditional mass of cast iron is resorted ‘to—it is a: 
miserable expedient. At the next big repairs, it is. 
‘found necessary to reduce ‘the diameter of the’ 
cylinders. The opposite ‘is also met with ; heavy; 
engines, like the last express of the French Wes-' 
‘tern, who have their cylinders too little. Of course, ; 
‘in these matters, the designing of a new engine is, 
rather made dependent upon what has been done, 
enous: I hope to have convinced ‘‘ Guide 
“Yoke ”’ that adhesion plays a very important part 
‘in the designing of a locomotive, that the elements 
“being determined after it, the formula T = K 
pe t/D has a maximum, and is only resorted to 
to see whether the load to be conveyed under cer- 
tain conditions is within the maximum—namely, 
the adhesion at a bigh coefficient of friction.—Ep. 
GOBERT, B.So. (Paris), 39, Heskey-street, Not- 
tingham. 


[46132.]—Fluoric Acid for. Soldering Iron.— 
The following recipe was given me by bor old hand 
for brazing cold or welding without heat. I have 
not yet had occasion to test it, but it is at the 
‘service of ‘*Thanks.’? Mix in a guttapercha 
‘bottle, 40z. fluoric acid, 40z. nitric acid, 4oz. 
` ‘bismuth (metal), 40z.. brass spelter. Rub the above 

on tothe broken parts, close tight together 
for a minute. I would advise ‘‘Thanks’’ to be 
careful not to get any of the mixture on his fingers 
or hands.—W. W. 


gi 133.]—Stencil Plates.—Are best cut out 
with a narrow scorper—that is, a species of graver, 
whose section is of'an acute lance shape. You can 
get them any section up to a knife or parting- 
scorper. The metal is either zinc, copper, brass, 
or silver, and German silver. These about 20 or 
22 B.W.G., or the thin lateen brass is used by 
‘some, such as was used for French clogs (used to 
be called by some clog-brass) ; this is silvered or 
electro-plated, in many instances, which gives it a 
finish.— Jack or ALL TRADES. 


[46140.]—Gas for Heating Iron Hoops.—lIf 
«J. W. Smith” cares ‘to follow out my idea as 
shown in sketch, I think he will find that it is 
cheaper to use the ordinary blacksmith’s coke than 
-to go to the expense of heating by gas. I have 
never seen anything after the same design as this. 
It could be adapted in the same manner for gas, by 
introducing a burner where the small tuyere is 
shown. A is a circular trough about Qin. deep, 


Hy am 
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with a ition 3in. from the outer edge and run- 
ning all round ; the other space 6in. wide is for the 
fire and the hoops, the small space to be filled 
with water to keep the pipes cool. B is a cast-iron 
chamber attached to pipe C, which is in connection 
with a fan. The elbow-pipes as shown leading out 
of it should come into the trough at about Gin. 
apart and poa off all round the said trough. 

all be g to give further information ìf re- 
gquired.—PATTERN- M. 


[46148.]-—Fret-Saw and Lathe.—A. My fiy- 
wheel is 20in. -» and heavy; this drives a 
‘drum with leather belt, the drum being 4in. diam. 
and about ljin. thick, wood, as at B. This means 
five strokes of saw to one revolution of fly-wheel. 
I made a saw as well as I could, and Messrs. W. 


-Makin and Sons, of Sheffield, made me some from 


my.pattern ; one saw thus made is worth a gross 


of the rubbish which is usually sold as:saws. Tho: 


connecting-rod should not.be less than 3ft. long ; 
What 


but as much more as you like, as at C. 


JNO] SHOW A0 O'R O 


thickness and class of wood does ‘J.’ intend 
cutting? More particulars if 
HoskeEN, P 


wanted.—Wx. 
enryn. 
[46149.]—Oil for Lathe.—There is nothing I 


find better than some good lard-oil, with from 1 to 
2 parts paraffin.—Jaok OF ALL TRADES. 


[46149.]—Oil for Lathe.—No one denies the 


fact that by successful lubrication a large item 
may be saved in a works where there is much 
machinery, andthat even wherethereis but little, this 
— in a short time becomes more or less appreci- 
able. 
fact that there exists an almost universal ignorance 
of any scientific basis for lubrication. In a paper 
published in this journal (Feb. 17, 1882), I 
endeavoured to show that such a basis was to be 
founded on viscosity. That for light machinery 
we require a ‘‘ thin ” oil, and for heavy machinery 


Yet in spite of this, it is a very remarkable 


a ‘‘ thick ” oil; and that, commencing with light 
machines and gradually advancing to the heavier 
ones, the viscosity of our oil must also gradually in- 


crease, And there can be no doubt but that if this 
simple rule be adhered to, we shall have the most 
economical, and at the same time most perfect, 
lubrication. 
suitable fora lathe. Firstly, let him procure some 
American mineral oil of about 900 specific gravity, 
and some pure rape-seed oil ; secondly, let him mix 
the two together in the proportion df une part of 


t: Cloture ”?” asks what oil is most 


rape-seed to four parts mineral; thirdly, let him 
give his lathe a good cleaning with paraffin oil, and 
then lubricate with his mixture. If it should bea 
little too thin he can add more rape-seed; if a 
little too thick he can add less; by a little practice 
he will get an oil that exactly suits his lathe, and 
which neither stiffens nor clogs. The above makes 
an oil suitable for all light machinery. It may be 
mentioned that ‘‘paraffin’’ oil is quite unsuitable 
for lubricating purposes, on account of its being 
readily decomposed.—Tomas FARMER. 


(46149.]—-Oil for Lathe.—It is rathor a diffi- 
cult question to decide, there being so many 
opinions upon the subject. I have, however, 
given a dealof attention to it, and after trying 
many kinds, I am quite sure that there is nothing 
better than animal oil; it has more lubricating 
properties, although, at the same time, it is more 
corrosive, but this can be overcome by a process of 
refinement. We have for many years used nothing 
but the best neatsfoot oil, which I refine through 
charcoal filters, which latter, by the way, consist 
simply of a tin cone with a series of small holes 
towards the point: it is filled two-thirds with fine 
powdered charcoal, and the oil then placed on the 
top. It will take a long time to get through, but 
whenitdoesit is perfectly clear, and quite free from 
corrosive matter. A few drops of paraffin I find 
an improvement. There is a deal of waste; but 
we useit.all up for rough drilling purposes in the 
works. On an average I calculate upon getting 
only a 40z. bottle from a quart of oil; probably 
-this may be thought a roundabout way of obtain- 
ing oil; but as a small quantity will go a long way, 
and not make the bearing dirty and sticky as if 
glue instead of oil had been used, it is worth the 
trouble. I find it preferable to the Rangoon : for 
piae, &c., it has also been found the best.—J. H. 

VANS. 


[46154.]—Potash Oarbonate.—I should like 
to ask Mr. Duff whether he has ever prepared 
potassium-carbonate from potassium-sulphate in 
the way he directs ‘‘ Pearlash’’ to proceed? I 
must say I am rather inclined to doubt.—ANaLystT. 


(46156.]|—Pendulum Spring.—Your question 
is not sufficient for a proper answer. Your hair- 
spring should lie uniform with the centre hole in 
cock-bar. It may be that the spring is too large. 
Is the stud (i.c., where the hairspring is pinned) 
shifted? If there is sufficient room between 
the coils you may sometimes alter it by opening 

spring 


Aho outer coil opposite the stud; but if 


is too large, you can only make a good job by 
putting in another.—A FELLOW WORKMAN. 


(46157.]~Secondary Batteries.—Apropos of 
Mr. Lancaster’s remarks under this head on p. 622, 
may I venture to pomt out to that gentleman that 
we learn more, very often, by records of failures 
than by descriptions of successes. I suspect Iam 
not alone in thinking that if Mr. Lancaster has 
been experimenting with secondary batteries—even 
if his experiments have not been satisfactory— 
an account of what he has done would be usefal. 
—Nown. Dor. 


[46160.] — Birmingham Wire-Gauge.— The 
relative values in decimals of an inch, of the Bir- 
mingham wire-gauge, are as follows : 


No. No. 
B.W.G: Ins. B.W.G. Ins. 
0000 = °454 .eecceee 17 = 7058 
000 = °425 eoetcove 18 = 049 
‘00 = *380 eeoecvecce 19 = 042 
0 = -3840 eeseeccea 20 = 035 
l = °300 ..ceeeee 21 = °032 
2 = *284 eecresoce 22 = -028 
3 = *259 sovcveen 23 = 025 
4 = *238 eevee eee 24 = *022 
5 = 220 eeocecevsse 25 = 020 
6 = 203 ........ 26 = °018 
7 = "180 assesses 27 = “016 
8 = °165 ccoo ooo 28 = 014 
9 => 148 eoeveeoe 29 = 013 
10 = °134 „secese 30 = 012 
11 = 120 ee eevee gl = 010 
12 = 109 .essses e 32 = °009 
13 = 095 .... 38 = “008 
14 = 083 ..... ... 34 = 2007 
15 = 072 .... .. 35 = °005 
16 = ‘065 ..... eo» 36 = 004 


—T,. R. SAXTON. 


[46161.]—Pumping to Pressure.—The main 
from the pumps joins an Sin. main 500 yards from 
my engine-house. The Sin. main acts as a supply 
to the town, as well as a supply to the reservoir 
while pumping at this junction in the valve, and 
also the 3in. main branches off, and go side by 
side, the Sin. main to the reservoir, and the 3in. 
main 200 yards farther on, supplying, on its way, 
18 villas. The reservoir is 800 yards from my 
engine-house, and the end of 3in. main 1,000 yards. 
I have thought, would it be practical and econo- 
mical to fix a double self-acting valve on the Sin. 
main in the reservoir, weighted to 151b. to the 
square inch, to pump against, so as always to have 

ressure enough while pumping to supply the high 
evel, and when the pumps cease working, the other 
valve would open with the pressure from the 
reservoir, and so do away with walking 200 yards 
twice a day to open and shut the valve. If ‘‘Sun- 
light’? or ‘Labor Omnia Vincit” will assist me, 
I should feel obliged.— WATER MOTOR. 


(46162.] — Nascent Oxygen.— Surely John 
Pickering makes some mistake when he inquires 
‘Sunder what conditions (if any) it may be 
dangerous to decompose chlorate of potash with 
manganese, {by using for the purpose sulphuric 
acid.” In the first place, manganese does not 
decompose chlorate of potash ; but simply assists 
the action of heat thereon, without undergoing any 
apparent change in itself. Such action by contact, 
of which there are many other examples, has beer 
called for want of a better name catalysis: its true 
nature is not clearly understood. The action of 
sulphuric acid upon chlorate of potash produc 
not oxygen, buta very unstable gaseous compoun 
of chlorine and oxygen called chloric peroxide 
(Cle O4), which ıs decomposed with explosive 
violence by the mere warmth of the hand. Any 
attempt to prepare oxygen from such materials 
would certainly result in what John Pickering 
seems anxious to avoid—a dangerous explosion. 
Manganese, or more properly manganese dioxide, 
yields one-half its oxygen when heated with con- 
centrated sulphuric acid ; but the gas thus obtained 
is generally mixed with more or less carbon dioxide, 
derived from the carbonates nearly always present 
in commercial manganese ; for this and other 
reasons the process is not to be recommended as a 
source of oxygen. Where it is required to apply 
oxygen inits nascent state, we generally employ 
certain substances containing a large amount of 
oxygen held by a very slight degree of chemical 
force, such as chromic or permanganic acids, 
which readily give up their oxygen to any oxidis- 
able substance. If John Pickering will state 
to what purpose he wishes to apply nascent oxygen, 
I will try to recommend him a suitable oxidising 
agent.—ANALYST. 


[46153.)—Induction OCoil.—In reply to “J. A. 
W.” I send the following description with full 
drawing of a lin. (spark) coil I have made. 1. Zhe 
Core.—I made this of soft iron wire, size about 20, 
by first cutting it into lengths of about 10in. long, 
rolling them straight between two boards, then 
making them up into a round bundle lin. in dia- 
meter. I twi a piece of soft wire around them 
and placed them into a fire to soak for several 
hours, and then let the fire die out. .The core. was 
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now'soaked in melted paraffin for some time, and |: [46173.]—Ghina Paintings:—See reply 46189 ; 
on taking it out, as I took off the wire binding the }'this will sait: you, and you can mould your seggars. 
core together I: twisted ona layer of soft cotton [ar muffies to what shape you like.—JACK OF ALG 
tapo, and then soaked again in melted paraffin. |: TRADES. 

. The Primary.—I used two layers; No. 18 sik- | [4€176.] -- Burnishing: Ink for Edges of 
covered, AOA E peace iepl arrival tebe ‘Boots.—Mako a strong: solution of: nut-gall, loz. 
note-paper, and’ wound: on the soft cotton tape of'| to half-pint. of water, boiling; pour off the clear 
the core. After the first layer was on a-smooth'| and 8oz. acetate of iron, put no gum in it; 
surface was: made by: ironing in parein with a| but:when. dry, damp iti with gum: and rub round 
flat'iron previous to putting on the'layer'of foreign:| with a rag- and tallow, and stick up with long stick, 
note-paper. I then soaked the whole in meited'| shoulder -stick, or jigger.—Jack oF ALn TRADES. 
paraffin for some time: III. Zhe Trbe.—This:- I} . 
made of dry brown paper and glue wound round’|’ [46184.] — Wringing ~ Machine Rollers. — 
the primary until the tube was about 1-16in. thick. | Here, again, I differ with Sunlight. | A flat 
The whola was then soaked again in melted | plate with a square hole at the end of a:roller, 
paraffin for some time. IV. The Secondary. Wire. | teversing its action repeatedly, is, I'hesitate not to 
—Before commencing to wind the secondary, I'|88y; ® very bungling way to endeavour to secure 
prepared my end reels AA in the figure by turning | 22y axle. When making the windlasses used upon 
them of hard’ wood; very dry; and filling up the Ballarat gold-diggings sinkings over 200ft.), we 
space marked paraffin in the Figure with-melted. ‘procured a barrel of, say, 6ft. long by 10in. dia- 
paraffin, after first’ soaking the ends in: melted||meter, of the best timber to be procured. Then a 
paraffin for about an.hour. T divided the space on | ‘ing of ltin. by din. iron was shrunk on at each 
the tube into three parts, as shown in the Figure, | 004; next, a smaller ring, say, 2in. deep and 4in. 
with ebonite discs BB, as I had two pieces of sheet. | diameter, bevelled to a cutting edge, was driven 
ebonite by me; but should not have. bought it on | into each end. The spindle, where entering the 
purpose, but should have wound the secondary from | axis of.the-barrel, was square, and; say, lłin. iron, 
end to end. The secondary consists of one pound | /4in. long, Slightly tapered at point, deeply 
No. 36 silk-covered wire from Rickards’, Derby (I | ‘Tagged’? with keen cold chisel, and driven:home 
have always found their wire to be very good). | With. heavy forge-hammer into an auger hole, 
The division to the left was first filled, one end | Maller than the square of the shaft, then brought 
being fixed to the binding-screw L, the other end | * Tun true by wedges of iron.—J. J. A., L'pool. 
paeroa through the ebonite disc B! and passing | [46187.]—Watch and Clock Repairing.—I 

own close to B? on itsright-hand face, with.a disc | hope that the instructions I gave ‘‘ Hopeful’? last 
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of stout paraffin-paper to further insulate it from 
tho secondary wire in the middle compartment, and 
so on for the third division, finally finishing at the 
other binding-screw L. Each layer of secondary 
is insulated with two layers of paraffined foreign 
notepaper, ironed on with a hot flat-iron. I used’ 
throughout plenty of paraffin. N.B. Take care to 
wind each compartment in the same direction. V. 
The Stand.—The base contains the condenser of 
sheets of tinfoil and paraffined foolscap paper, 
built up sheet by sheet until the spark at the spring 
S almost ceases, and connected the one series to the 
pillar P, and the other series to the spring S. K K 
are the primary screws for the battery connection. 
The ends are black varnished. I have used this 
coil with all kinds of batteries, and can get lin. 
sparks—good thick sparks with a small four-cell 

rove battery. Iam now building a 12in. coil 
on the system of discs of paraffined paper with 
slices of coil between them, particulars of which I 
shall be glad to send when completed.—T. N. 
ANDREWS, Plymouth. 


[46166.]}—Rangoon Oil.—This is a lubricant 
with a basis of mineral oil, sp. gr. about 905. If 
it smells strongly of tallow, in all probability 
tallow or some other animal oil has been mixed 
with it to increase its lubricating power. It can 
hardly be called an adulteration, as ‘‘mixed”’ oils 
are more suitable for lubricating purposes than 
pure mineral, and again, any mixing oil, animal or 
vegetable, would be more expensive than the pure 
mineral oil itself. I do not think there is any 
degree of probability in the statement that the oil 
is made from the refuse of candle-manufacture. 
In future ‘‘ Armourer ” cannot do better than use 
pure mineral oil ; he will find it to give him every 
satisfaction.—THomas FARMER. 


[46170.]—Bending Wood.—If you want to 
bend wood for furniture you must have it. 
green and steam it, and for many purposes. 
a breck is used; that is, two half 
pieces of wood bolted with the convex 
sides facing one another, with distance pieces 
between. The timber is put between these a short. 
distance at the time when wet and hot, and 

dually broken or bent, as you would a bar of 
iron for a cart-tire, and then taken to the moulds 
to be set upto what shape it is wanted; but sawn 
timber, unless very stenipht grained, will seldom 
bend, and you can scarcely ever depend upon it; 
rift wood is the best for the job.—Jack or ALL 
TRADES. 


week have proved of service to him. I here con- 
tinue my reply to his letter. Respecting the fitting 
of new springs to Geneva watches: In either case, 


screwed cap, and having a bearing in the p 


part fitted on the arbor. 
be removed unless dirt has collected underneath it. 


arbor square, take out the barrel lid 


work is the same. In this particular instance, 
barrel being a s8 


remarks to that. 


modern ones, excepting in few instances, 


have the lids underneath. 
new spring may readily be coiled and wound in, by 


the arbor. turned with the key, the left-hand thumb 
meanwhile being held firmly against.the hooked-up 
spring during the process of winding. Previously, 
however, to doing this, the spring will have had to 


auge, and the new spring is the same thickness as 
the old ene, you will, by that means, be pretty sure 
to zet the correct length. A hole must 
the extremity of the new spring, after it has been 


spring must be made a little thinner than the re- 
mainder of the spring, if the hook in the barrel is 
a short one. If fairly long, it does not matter. 
Having wound the spring in the barrel and seen 
that it is any hooked at both ends, and 
down level in all its coils, apply a small quan- 
tity of oil to it, and replace the lid. On look- 
ing closely round the edge of the barrel 
a aril soe will be found. Place the hole in the 
barrel lid over this mark, press the barrel lid home 
to its seat, by holding the barrel in both hands and 
bringing it against the edge of the work-board. 
Do not use nippers to close it up, as many do, and 
therebyjdisfi the barrel, and probably cause the 

ring to be bound. Now put a Key on the square 
at the winding end, and fix the key in the vice. 
¢ 
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whether the barrel is a suspended one—i.e., one 
fitted with a solid arbor and ratchet-wheel, and 
not pivoted in the plate; or one which has the 
ratchet-wheel held on the arbor square by z 

ate 
—the stopwork must be removed, or at least the 
The star-wheel need not 


Having, then, removed the ‘ OR from the 
y inserting a 

tool-point in the hole therein, and with a gentle 
leverage forcing it up. Whatever the make of. 
barrel may be, the pee as regards the mop 
© 


ended one, I will limit my, 
Some of the old makes of 
Geneva watches have the barrel lids between 
the barrel and the cock, while the more 


If the watch in 
question has the lid underneath the barrel, the 


| the inner end being hooked on the arbor-roller, and 


be measured: off to the correct length; and the old 
spring will be a guide to this. If you havea 


e made at 
softened, about half aninch upit. This end of the 


è 


Wind. the barrel round until the‘ spring is felt to 
pull fairly, place the steel stop on the:square, the: 
polished side up, and setit, and the wheel, so that: 
when the barre! is released the stop will prevent: 
it unwinding any further. Ifthe square is drilled: 
for a pin, insert one, and keep it short and’ close. 
Now, holding the barrel very firmly by both hands; 
turn it round and .round until it is found to stop 
securely Se the star wheel. If all is rightly 
done, let the barrel revolve gently until down, and 
the operation is then complete, and, after brushing; 
is ready to be screwed in its place.in the plate. It: 
occasionally happens that when a mainspring 
breaks, one or more-teeth become a little’ bent, so 
the teeth.should. be: examined. for this: possible 
defect, and if. found damaged, be corrected. This. 
may easily, be done by placing the edge of. a. pen- 
knife at the base of the tooth, and gently,. but 
firmly, forcing it upright.—ALFOJOE. 


46189.}—Mufiie for Firing Painted Glass. 
—TI give you a aketch which I think will suit. you 


AAA furnace, built of firebrick, inside 18in. wide, . 
l6in. deep; B-A, bar of iron for carrying ArB, 

of which there are two, one 3in. from back and: 
the other front; the bars are all loose iron bars 
Zin. sq.; C, bar to support brickwork-front up to: 
opening for muffle, which should be 6in. or 6in.. 


deep; then an opening 6in. and bar D to support. 


upper brickwork about 9in., and the top EE may. 
be of cast iron, lined with fireclay and sawdust ;, 


FFG flue, about 8in.; when lined with clay, about, 
4jin. opening; H muffle, consisting of two tiles, 
made of: a mixture of pipeclay and fireclay, with: 
sawdust, pollard, or fine charcoal-dust. 1,. the: 
bottom or bed ; this. should be covered with very’ 
finely -sifted air-slacked lime to bed the glass upon, _ 
made very smooth and level; the dotted line K is: 
the stand for muffle to rest upon, made of the.same 
material, the shape shown K. Lis the ash-pit ; 

the opening where the muffle is placed in may be. 
olosed with a cast-iron or wrought-iron box, lined: 
with fireclay, with an opening in the centre in 

which a piece of brick may be put in loosely that 
it may be examined from time to time; and when 

it is vitrified you may either drop the fire or take 

the muffle out with a slice or peal, and pop another 

in its place; the whole of the bars may be taken 
out but two, M and N, left for the stand and 

muffle to rest upon ; chimney about 12ft. high.— 

JACK OF ALL TRADES. 


peri] — Beat in Violoncello. — To 
t FIDDLER.” — The ’cello is a small-sized one 
(youth’s), and I strung it as an octave violin,— 
i.e., took away the C string, moved G, D, and A 
one peg lower, and added a thinner one for E. 
With its proper strings and at usual pitch the beat 
disappears ; but I think I like the tone better when 
tuned G, D, A, E,—clear and more ringing, though 
good both ways. Further information will be- 
valued.— KANET. 


[46193.]—Staining of Floors.—You should 
not use size—it is sure to look patchy; use beer.— 
JAOK oF ALL TRADES. 


[46195.] — Photo. Washing - Machines:— 
There are a great number of washing-machines, 
each one having some good’ point. You should 
get the catalogues of the different makers, then: 
pick out the one most suitable to your S OR 
ments and make one for yourself.—W. J. LAN- 
CASTER. 


[46200.]-— Photographic Transparencies.— 
You can take transparencies either by the old wet 
process, or on gelatine dry plates; but gelatine 
films will be useless to you : they would cockle when 
put into the lantern. You can takeany number of 
transparencies: by superposition, or much better in 
my phantasmograph ; this is a chamber 12in. long, 
with a place at one end to hold the negative and: 
dry plate, and 'a door at'the other end to allow of 
correct exposure ; the plates may be developed: to 
any required tone, and will produce excellent trans-. 
parencies.—W. J. LANCASTER. 
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[46201.|—Largest Gasometer.—The dimen- 
sions of the gasholder for South Metropolitan Gas 
Company is as follows :—Inner lift, 208ft. diam. 
by 53ft. Gin. deep; middle lift, 211ft. diam. by 
53ft. 3in.; outer lift, 214ft. diam. by 53ft., 
thus having a total height of 159ft. 9in. It has 
the greatest height and largest sig erg of any 
gasholder that has ever been made, but I believe 
there isa gasholder 220ft. diameter, but has onl 
a height of 90ft. It has a capacity of 5,500,000 
cubic feet. The total weight of standards and 
body for this gasholder is 1,100 tons. The gas- 
holder was made and erected by Messrs. Ashmore 
and White, Stockton.—M. REES. 


[46204.]—Geometrical.—There is a slight error 
in the reply given to this last week, arising chiefly 
in the computation of the area of the triangle; the 
area, of circle is 1866°55; of sector, 1274:18; of 
triangle, 270°86; of required segment, 1545:04 
square feet.— W. A. S. 


[46205.] — Induction- Coil. — Double-covered 
wire takes up too much room: better have good 
single-covered and wind as closely as possible. I 
have seen coils made up with naked wire and un- 
spun silk line run together, thus forming a thin 
layer between each successive coil of wire; but this 

es up more room than nicely-wound wire, and 
consequently reduces the capabilities of the coil 
when finished.—W. J. LANCASTER. 


[46205.]—Induction-Ooil.—I have made a 
smallone which acts as well as‘any I have seen 
with the same amount of wire, and I wound both 
secondary and primary with single-covered wire, 
insulating the layers from each other by thin note- 
paper (foreign preferred). With regard to the 
latter part of query, as to the size: — Does 
“R. L. J.” mean, (1) length of wire ? or, (2) length 
of core? Certainly the strength of the induced 
current depends upon the length of wire, and the 
longer the core the stronger the current. (l) 
Because the magnet will be stronger, the poles 
being farther apart; (2) The longer the core the 
nearer the outside layers to the magnet, and, 
therefore, the more power the magnet has upon 
the secondary, for the magnetic force (as all other 
forces) ‘‘ decreases inversely as the square of the 
distance ’’—¢.7., suppose a layer of wire is lin. away 
from the core, the strength of the current is, say, 
1. Now, suppose it to be 2in. away, and the 
strength of the current is 1/(2)? = 3; at 3in., it 
is1/(3)* = 1-9 at 4in., 1/ (4)? = 1-16, and so on; 
but do not carry this principle too far, or else you 
will have an unsightly instrument. The following 
is the sizes of the one that 1 made, which gives 
(with lqt. Bunsen cell) a jin. spark with con- 
denser. Core: Length, 2}in.; diameter, ŝin., 
composed of a bundle of No. 18 iron wire. Primary, 
4 layers of No. 20 silk (single) covered wire, about 
40z. Secondary, 2i0z. of No. 36 silk covered wire. 
Diameter, when all the wire is wound (with paper) 
ljin. The condenser consists of 24 pieces of tin- 
foil, 4in. by l}in. separated with paper. If 
“R. L.J?’ wants his coil for administering 
“ shocks ’’ to the human body, I should recommend 
him to use, as a regulator, a piece of brass tube 
made to slide over the core. The following sketch 
will show the arrangement in section. C is the 


core; BB, the ends of the wooden bobbin ; F, is 
flange into which the core C is driven very tightly. 
A good way to keep the wires together at the other 
end is to tie them together and dip into melted 
shellac—glue will do—and, when this is hard, re- 
move the string. The flange F is now fastened to 
one end of the bobbin by means of three screws. 
You will now find that the tube T will move over the 
core easily. This 7 Seager is much greater than 
the ordinary regulator, if you do not want the 
trouble of bringing out the strengths by the wire. 
With mine, ‘I can light up vacuum tubes and do 
everything that can be done with a small coil.— 
ELEcTrio LicHr. 


[46207.]— Weight of Cattle.—The weight of 
cattle may be calculated by measurement in the 
following manner :—Measure the girth close behind 
the shoulder, and the length from the fore part of 
the shoulder-blade, along the back, to the bone at 
the tail, which is in a vertical line with the buttock, 
both measured in feet. Then multiply the square 
of the girth (in feet), by five times the length, and 
divide the product by 21, and the quotient is the 
weight (nearly) of the four quarters in imperial 
stones of 14lb. avoirdupois. For example : let us sup- 
pop that an animal is 5ft. in girth, and the length is 
àft.; .°. 5ft. by 5ft. = 25, and 44ft. x 5 = 22} ; 
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“.25 x 223 + 21 = 27 stones (nearly). In ex- 
ceptionally fat cattle, however, the weight will be 
about 1-20th more, and those in a very lean state 
it will be about 1-20th less, than the weight 
obtained by the preceding rule.—A. J. D. 


[46209.]— Photographic. — You can have 
flashed metal of any degree of colour in proportion 
to the thickness of the coloured metal on the sur- 

tee used. Get the deep ruby as 
ordinarily sold, and you will be quite safe. You 
can -buy flashed ruby from ls. to 2s. per square 
foot; but I do not know the price of pot ruby, 
and I am not sure that I have seen any in sheets. 
It is rather too expensive to use for window-glass. 
I will give the instructions as to the dark-slide. 
Nobody seemed to require the instructions, or I 
would have given them. I am sorry to neglect 
anyone, but I endeavour to use the little time I 
can spare for the ‘‘ E.M.” for the benefit of the 
greatest number of querists or readers.—W. J. 
LANCASTER. 


[46211.]— Wheatstone’s Bridge. — If the 
querist has got muddled with Ferguson’s al 
tion (which he ought not to have done), I think he 
ought to clarify his perceptions by the directions, 
p. 168, of my book, which he appears to have at 
command. He may put his resistance to be 
measured in any one of the openings. As to the 
galvanometer, I can only say that if he alters the 
wires as to size and space fitted up, the readings I 
give will be utterly useless and incorrect. I 
cannot make the description more simple than that 
in my book, 90 turns of 20, 9 turns on each side of 
18, connected as derived circuits to divide the 
current, 1 turn on each side in same way of copper 
strip. He can, if he likes, wind on as much 36 
silk-covered as space admits outside of the strip, but 
its power will not bear much relation to the others, 
though it may be generally useful.—Siama. 


[46212.|—Vegetable Black —This substance, 
if packed in a leaky cask when freshly prepared, 
would condense the atmospheric gases on its sur- 
face, which, owing to the porous nature of the 
substance, is very large in proportion to its weight. 
In condensation the gases would give out a certain 
amount of heat, which, under favourable (or to 
you unfavourable) circumstances, might be suffi- 
cient to cause the ignition of some inflammable sub- 
stance accidentally present, which by combining 
with the condensed oxygen, might liberate heat 
enough to cause the ignition of the vegetable 
black, which, when once started, would soon 
spread until the contents of the cask became red~ 
hot. Itis very unlikely that the heat liberated on 
condensation of the atmospheric oxygen would 
ever cause the ignition of the “black” directly, 
and even with avery inflammable impurity present 
that ignition would hardly ever uccur.—J. M. 
STOCKS. 

[46212.] — Vegetable Black.—Fires occurring 
from the spontaneous ignition of vegetable black 
are very common, as the following paragraph, 
written by Superintendent Tozer, will show. Many 
porous substances, like fibres, when oily or greasy, 
are liable to self-ignition, especially during the 
summer after a continuance of dry warm weather. 
A sudden storm or a shower of rain appears to give 
life, as it were, to the parched-up matter, and a fire 
is the result. I have also noticed frequently the 
very reverse to occur after a continuance of wet 
weather. A few days sometimes are sufficient to 
sot up active and rapid combustion, especially 
among sweepings in paint and oil-stores, consistin 
generally of wood-dust, dried vegetable and anima 
powder, colours more or less saturated with varnish, 
turpentine, oils, &c. This is one of the most 
common causes of fires in such stores. Several 
fires have occurred at which I have been present, 
when the damage done was confined within a cask 
of vegetable black. One occurred within our own 
workshop on a damp summer’s night, through the 
carpenter on the previous afternoon dipping a wet 
paint can into the powder for the purpose of mixing 
some black paint. Ten hours afterwards the centre 
of the cask was found one mass of fire.—THOos. 
Marwoop, Fireman, Chief Fire Office, Bir- 
mingham. 


[46212.] — Vegetable Black. — Spontaneous 
ignition is not unfrequent in many large carriage 
factories, and builders’ shops have been destroyed 
solely from this cause. So well is it known now, 
that various devices are adopted to obviate the 
chancés of a disaster. The large firm of Wilkin- 
son, Hayward, and Co., London, pack the lamp- 
black in half-pound packets, done up in brown 
paper, and then packed in casks. To put it in 
printed paper would insure ignition, from the 
Poer paon of the oil in the printing-ink by the 
lampblack, generating gas which would soon 
ignite the soot or lampblack, One amongst many 
instances of well-attested cases of spontaneous 
ignition occurred at a large carriage-works at 
Grantham, in a shop far away from fire or the 
chance of a spark. The paint-shop was gradually 
illuminated on a mild summer's evening during 
daylight. It was noticed through the workshop- 
windows, and seen to be a tub of loose lampblack 


slowly consuming the cask. It was casily carried 
out on to the grass to finish its work. It was 
thought that, being near the grinding-paint-stona, 
some oil had been splashed into it, or an oily rag 
dropped into the lampblack. The secret was soon 
found out, by the pallet-knife being found amongst 
the ashes of the cask, having been carelessly 
dropped in with some wet paint on it; or even 
without any wet paint, the dry, oily paint which 
accumulates on the blade near the handle would be 
sufficient to cause ignition. It is not the large 
uantity of oil, but the small quantity, which is 
ə cause of it. Thisis so well known, that some 
coachmakers, when they receive lampblack, put it 
into a sound cask and pour enough linseed-oil into 
it to saturate the whole. I caution workmen of 
the danger of oils near lampblack, and put the 
packets high up, out uf the way of contact with 
oils. It would be well if lampblack casks had 
labels with a notice that minute particles of oil 
ignite lampblack in bulk.—J. CHARLES KING. 


[46213.]—Measuring Steam.—Why not find 
the amount of steam consumed in one stroke of 
‘© B.’s” engine or engines, and multiply that by the 
number of strokes made in a day or in one run. 
By fitting a counter to the engine a record of the 
number of revolutions could be kept, and an 
account taken daily or weekly, as might be found 
convenient. The pressure at which the steam is 
supplied would still have to be considered, and 
allowance made. This would, I believe, prove a 
better method than the one in use, and would tend 


‘to encourage economy. It would, nevertheless, be 


impeffect. Perhaps some of the other readers 
would kindly offer their opinion upon it. I am 
not aware of any form of meter for steam.— 
Ecosse. 


(46213.]—Measuring Steam.—Seeing that the 
pressure of any given volume of steam indicates 
the energy or amount of work that B. can get out 
of it, it is fair that the price should be based on the 
pressure, and a fairer method of estimating its 
money-value cannot readily be conceived. To 
the price by volume would not be equitable. It 
would be a bad bargain for B. to have to pay for 
any stated volume of steam of 20Ib. pressure the 
same price as if it had been of 401b., and A. would 
have little inducement to supply the latter when he 
could get the same money for the former pressure 
with a less expenditure of fuel. If any encourage- 
ment to using the steam with economy is required, 
let an arrangement be come to, to pay only for the 
hours during which the engines have been actually 
at work.—DIAMOND. 


[46214.]—Stone-Lathe.—No difficulty of any 
moment suggests itself. The way I would advise 
would be, if the mandril is provided with the 
usual three-speeded cone pulley, takeit off, and get 
one cast from it, affixing to it core prints for the 
hole for shaft of overhead motion, said shaft’s 
length being governed by the length of your bed 
(not given), so that you may be able to reach lever 
for throwing belt on to a fast or loose pulley, as 
required, and on which the belt from the fly- wheel 
works, I would have this overhead shaft, say, lin. 
or lèin. diameter, according to its length, running 
in two standards bolted up to ceiling, about, say, 
2ft. back from a perpendicular to the mandrel. 
You do not state the possible weight to be revolved 
in lathe. But I should advise a cast-iron wheel 
of about 5ft. diameter, belt pulley bolted to the 
spokes of this, with, say, two speeds, one of 2ft. 
diameter, the other, say, about l4in. or 16in., 
mounted upon suitable standards ; wood upon end 
for bearings will answer well. Handle at each end 
of axle, ‘‘one up,” when the other is ‘‘ down.”?— 
J.J. A., Liverpool. 


(46216.])—Strength of Materials.—I should 
be loth to rely upon calculations anent material 
and thickness of same in any man’s model-made 
boiler, and have often given in these pages the best 
and easiest method of testing. Nevertheless, if 
‘‘ Barkis is willin’’ and ‘‘Eddy’’ is eulogistic 
here we are again. Fill your boiler perfectly full 
of water, load your safety-valves with, say, 
double the pressure you ever mean to work it at, 
and place it on the fire, or, as I do, over a species 
of atmospheric gas-burner of my own design. 
The water soon expands and points out all (if any) 
leaks, and either bursts quietly or escapes at 
safety-valve.—J. J. A., Liverpool. 


[46217.]—Model Electric Engine.—I should 
advise you to make one on the dynamo-electric 
principle, with the Siemens armature. You would 
get as much power from one weighing 34]b. as the 
one described some weeks back wound with 201b. 
14 wire. Will send photo. of one, and sketches, if 
editor is willing to insert with engravings.— 
GroRGE TotMan. [Please send.—ED.] 


[46217.]—Model Electric Engine.—You do 
not say about what size you would like to make 
engine. If you will say about what size you wish 
to make I will give you allinstructions. I have 
lately made several simple motors that are capable 
of doing all sorts of light work, such as driving 
fret-saw or sewing-machine, and am now making 
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one equally portable to probably drive a tricycle. 
If this succeeds, I shall have something to say 
about it shortly.—W. J. LANCASTER. 


[46222.])—Link-Motion.—The length of link, 
from centre to centre of pins in eccentric rods, 
should be three times the travel of lever on rock- 
ing-shaft. This is not imperative; a little more 
would reduce the vibration, and consequently the 
wear and tear of the parts. A straight link will 
ayer the purpose as well as a curved one.— 

COSSE. 


[46223.J—Electric Alarm.—To Mr. Lancas- 
TER.—You can connect the bell to the clock very 
easily, and must get up to stop the bell ringing. 
Put bell in any convenient place, and couple beli 
to battery with one line, then carry another line 
from battery to clock and one from bell to clock. 
Now the contact maker shall be the simplest you 
can make, and the most successful. Go to the 
ironmonger’s and purchase a hinge with long arms, 
say lin. to l}in. long, and about gin. to iin. wide, 
well work the knuckle until, when one half is up- 
right, and the least move out of the perpendicular, 
it will fall down. Having done this, place it on a 
wooden base, one half of the hinge screwed down 
and attached to wire from battery; then put 
another piece of metal on same board, so 
that when the hinge falls down, it will 
drop on to this second piece of metal. Hinge 
ready for finger to move is shown thus—L; 
the upright leans against a pin just out of the 
perpendicular. Suppose, now, your finger just 
pushes it a little, then it falls on to opposite piece 
of metal thus, —"—, making contact the moment 
it touches. Of course, you must arrange hinge so 
that the minute-finger clears it. You will, I think, 
understand it in a moment, and will be able to 
apply it almost as quickly. Of course, the wire 
to bell is joined to the piece of metal on to which 
the hinge falls. You will have to get out of bed 
to stop bell ringing. The easiest way will be to 
keep a little wooden wedge to put under the hinge, 
then at night the hinge would be moved into posi- 
tion, piece of wood removed, and of course at 
6 o’clock the bell would ring again.—W. J. Lan- 
CASTER. 


[46224.]—Silver Solution.—Do not attempt 
the bright solution unless you are thoroughly 
master of the common one. It is always very 
troublesome, and requires to be kept in constant 
work to be of any good.—SIGMA. 


[46224.J—Silver Solution.—The reason the 
articles are discoloured is through your putting 
carbon bisulph. direct into solution. Filter solution 
again, and if any carbon is at bottom remove it 
at once, and proceed as follows: Take a quart 
bottle, and into it pour 20z. of carbon bisulph., and 
then fill up the bottle with a solution of cyanide 
(about 1lb. to gallon), after standing a day or two 
add a little each time you work solution. — 
ELECTRO. 


[46224.]—Silver Solution.—I believe that 
Gore’s ‘‘ Electro- Metallurgy,’’ 6s., first caused me 
to introduce a few drops of CS, into a plating 
solution. As I have not the book at present, I 
cannot say for what object the CS: was to be used, 
but I had an idea that it was to work wonders in 
some way. The result, however, was a dirty mess, 
which might be caused by the formation of AgeS 
as a black ppt. insoluble in everything the plating 
solution contained. Perhaps pure CS, would not 
give this ppt.; but I have never cared to try it, 
because I only keep a 4oz. bottleful of the solu- 
tion, which was prepared three years since (by 
dissolving AgCy in KCy, and adding an excess of 
the latter) for illustrating electro-plating to stu- 
dents, and it works as well as ever—in fact, I have 
used it at three classes this week. For reliable 
information on this subject I should prefer the 
back-numbers of the Enaiish MECHANIC before 
any books that I am acquainted with.—J. M. 
STOCKS. 


_ (46226.]—Gold Solution.—For a small quan- 
tity of solution, like you say you use, youhad better 
boil down to dryness, and then redissolve the resi- 
due ina weak solution of cyanide. After heating 
the solution, you do not get the desired colour, add 
a little more cyanide, and then if you fail, you 
have evidently some impurity in your solution, 
making it worthless; in that case, I shall feel 
great pleasure in giving you full instructions how 
to proceed to make a solution that will work satis- 

factorilly ; but try the'remedy I have given first. 
ou are not the first who has failed, and if you 
hud read all the books published, you would still 


‘find that practice is better than reading. You had 


better continue reading “‘ E. M.” than any others. 
—ELEcrro. 


[46229.]—Transit of Venus and Earth’s 
Distance from the Sun.—It is intended with 
the coming Transit to arrive at some international 
agreement respecting the solar parallax, and, con- 
sequently the earth’s distance from the sun. The 
Present value of the parallax, 8°85", is probably 
very nearly right; but astronomers generally favour 
the opinion of a smaller one, somewhere between 
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8:85” and 8'80". Takiag 8:82”, which will corre- 
spond to a distance of 92,700,000 miles, Professor 
S. P. Langley is of opinion that astronomers in 
1882 will not alter it by more than 0:01", and as 
this angle is about equal to that filled by the ap- 
parent thickness of a hair seen at one mile dis- 
tance, “E. J. B.” can form some idea of the 
delicacy of the problem which has to be solved. 
Very little of the transit will be observed in this 
country. If we are favoured with a clear horizon 
at the time, we shall be able to observe the 
planet enter upon the sun’s disc just before sunset, 
and then we shall lose both planet aud sun to- 
gether. Our American friends will be far more 
favourably placed ; those in the United States and 
South America will not only be able to observe it 
directly after sunrise, but watch the whole 
phenomenon to its close.—A. MANock. 


[46230.]—Sensitised Paper.—It will pay you 
much better to buy the paper ready prepared, than 
to attempt to make it. There are many things 
you can do, and some few that are much more 
a Pe to manipulate than the finished article 
will cost you. Thisis the case with the gelatino- 
bromide paper, and I would certainly advise you 
not to attempt to make it. Still, if you havea 
desire to do so, let me know, and I will tell you 
what to do.—W. J. LANCASTER. 


{46230.]—Sensitised Paper.—If “W. E. K.” 
wishes to coat paper with gelatine bromide emul- 
sion, he can do it by drawing paper rapidly over 
an emulsion kept warm in a flat dish. The emul- 
sion should be kept nearly an inch in depth in the 
dish. Any good photographic paper can be used. 
The emulsion does not get weaker, tbe paper keeps 
well. “ W. E. K.” will find, however, that the 
paper he can buy ready coated is better than he 
can makeon a small scale. It is more difficult to 
coat paper satisfactorily than glass plates.—H. G. 
M. CONYBEARE, Ingatestone. 


[46231.]-—Cleaning Flower-Pots.—There is 
no remedy for the efflorescence but cleaning ; it is 
mainly lime and ‘‘salts’’ from the soil, dissolved 
by the water, which accounts for the fact that the 
pots receiving the least water have the least bloom. 
The remedy, if ‘‘G. H.” objects to the efflores- 
cence, is to use pots of glazed earthenware, which 
will not injure the plants, as is supposed in some 
quarters.—Nun. Dor. 

[46235.)—Reducing Balance-Spring with 
Acid.—If “T.” will follow my instructions, he 
will find it answer his purpose. Geta watch-glass 
nearly full of water, put four drops nitric acid in 
it, and put balance-spring in ; let it stop in about 
ten seconds, take it out, put it in spirits of wine 
for about a minute to keep it from rusting; take 
it out, put it on balance, put roller on, put watch 
in beat, and you will find that the watch will lose 
instead of gain.— NICHOLLS. 


[46238.]—Turnstiles.—You can easily make a 
registering apparatus to tell how many people 
have gone through the turnstile. If the stile 
allows four people to go through in one re- 
volution, then it must have four depres- 
sions. The lever working into the depression 
will move a train of wheels up to 10,000, or more 
if you like, indications. You would get a good 
idea of the arrangement from a gas-meter: the 
train of wheels run along in tenths, the pinion 
revolving ten times for one revolution of next 
wheel. This would be the kind you would require. 
If the first wheel indicated 10 persons for one 
revolution, the next would be 100, then 1,000, 
10,000, and so on up to any number.—W. J. LAN- 
CASTER. 

[46240.|—Legal.—It is impossible to advise 
upon this question without having fuller details. 
But certainly the firm you employed could not be 
liable to their workman foran injury happening to 
him by the explosion of a steam-valve of your 
engine. As to whether you are responsible, every- 
thing would depend upon the evidence. The 
Employers’ Liability Act is not concerned, because 
the man was not in your employ; but you would 
be liable at common law if the accident resulted 
through the defective or dangerous condition of 
your engine, or arose in any way by your fault, 
unless indeed the workman contributed to it by his 
own negligence.—FRED. WETHERFIELD, Solicitor, 
2, Gresham-buildings, Guildhall. 


[46242.] — Patent Law. — Certainly. The 
patentee grants a license to use his patent, and so 
long as he does not ‘‘ assign ’’ it—which must be 
registered at the Patent Office,—it remains his 
property, and he grants as many licenses as he 
pleases, eitherin consideration of lump sums, or of 
the payment of royalties.—Nun. Dor. 


'46242.]—Patent Law.—A patentee can enter 
into an arrangement to receive a lump sum from 
any company for the usa of his invention by the 
said company, without such action necessarily 
implying that he parts with all right to the patent. 
The patentee may sell his invention outright, or 
grant licenses. In the case stated he would 
simply be paid a lump sum for a license.— 
DIAMOND. 
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[46242.]-— Patent Law.—If by the arrangement 
with the Railway Company the patent only gives 
them the right to manufacture for their own use, 
then he can undoubtedly make similar arrange- 
ments with other companies to do likewise. But 
if the question means that the patentee transfers 
the exclusive right of manufacture for a lump 
sum, then to give others such a right, would be a 
breach of contract. Presuming that the former is 
the right reading of this query, then the mere sale 
of the right of manufacture would not amount toa 
sale or assignment of the patent itself.—FRED. 
WETHERFIELD, Solicitor, 2, Gresham-buildings, 
Guildhall. 


[46245.]—-G.E.R. No. 385.—This was a four- 
coupled engine, and was formerly used for pas- 
senger traffic between Cambridge and London. It 
was designed by Mr. Sinclair, and rebuilt about 
1876 or 1877 by Mr. Adams at Stratford. The 
bogie was added then.—G. C. M. Hatz, Colches- 
ter. 

[46246.]—Sulphate of COopper.—“‘ Etcher ” 
may readily convert his nitrate of copper into 
sulphate by adding excess of sulphuric acid, and 
evaporating in a porcelain basin until fumes of 
nitric acid cease to be evolved. The residue will be 
copper sulphate. 1t may be dissolved in hot water, 
and set to crystallise.—ANALYST. 


' [46247.]—Photography.—It is evident you are 
not working in the dark, and ought to know better. 
Now, then, tell me have you a dark ruby glass in 
the window of your dark room? If not, then 
light is the cause of fog. If you have time in 
developing to watch until the picture is seen 
through the back of plate, you have certainly not 
over-exposed them. I don’t believe you have 
anything wrong besides too much light. Alter it, 
and you will soon succeed.—W. J. LANCASTER. 


[46247.]—Photography.—If you are working 
with gelatine dry-plates, your trouble is probaly 
fog. ‘Are your dark slides perfectly light-tight, 
and what sort of light do you use to develop by ? 
Are the edges of your plates, where protected from 
light by the plate carrier, clear and free from 
deposit? If the edges of the plates are clear glass,- 
the fault may be due to over-exposure. One thick- 
ness of ruby and one of orange paper together over 
your window will give a perfectly safe light. I 
will try and help you further if you will send 
another query.—H. G. M. CONYBEARE. 


[46248.|—Amateur Dramatic Olub.— “A 
Fellow Workman’? will find much useful informa- 
tion in a book written by an amateur performer of 
considerable experience. The title is ‘‘ What shall 
we Act?” by M. E. James. Geo. Bell and Sons, 
London, 1882.—J. CoLBy. 


(46248.|—_Amateur Dramatic Club.— Write 
to French, the theatrical publisher in the Strand, 
for his catalogue of acting plays. Init you will 
find a number of pieces suitable, with full particu- 
lars regarding scenes, number of characttrs, male 
and female, in each; alsoif past or present style 
of dress. He lends, for hire, the scenes, &c., re- 
quired for many of them. Dresses, properties, 
and other requisites can be procured at any of the 
theatrical costumiers, who, on receipt of title of 
play, will supply you with every nee ful dress for 
acting same. Among the best costumiers may be 
named, May, Bow-street, Covent-garden ; Nathan, 
Tichbourne-street, Haymarket; and Simmonds, 
King-street, Covent Garden. Wigs can be had 
from French or Clarkson, of Wellington-street. I 
might add that a most excellent manual, price ls., 
is published by French on ‘‘Making-up,’’ which 
by all means get, its hints being invaluable.— 
ARTHUR E. MORRIS. 


(46250.]—Fitting-up Battery.—If you cannot 
go to the expense of clamps, better cast lead caps 
on the carbons, and solder them to small brass 
brackets, and screw them with wood-screws where 
you want them. You cannot solder to amalga- 
mated zinc, as the solder amalgamates with the 
mercury. Should certainly use clamps in both 
cases.—GEORGE TOLMAN. 


(46250.]—Fitting-up Battery.—Bend a piece 
of brass into this shape [], then screw the carbon 
plate on to one side and the zinc plate on to the 
other side. You can tap the brass two holes on 
each side, and then drill holes in the zinc and 
carbon plates to correspond; then, with large- 
headed screws, fasten all together, and paint over 
with shellac varnish; screw the brass plate up 
against wooden carrier.—W. J. LANCASTER. 


(46250.]—Fitting-up Battery.—Bend a piece 
of thick wire like Fig. 1, screw end, and fit nut, 
screw copper rivet, and fit nut, bore hole in C plate 
iin. from centre of width and in. from top edge, 
fix bent wire to C plate by screwed rivet. If zinc 
plates are thin, treat them in the same way; if 
thick, drill hole in end jin. from centre of width, 
tap, and screw wire to fit. Bore holes in lifting- 
bar, which may be 2in. wide by lin. thick, pass 
wires on plates through, and fix by nut, Fig. 2. 
All the wires from zinc plates must go through holes 
hin. on one side of centre of width of bar, and all 
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wirea from © plates through: holes žin. on opposite | diameter.of be 


side, so that. the. centre of width 


centre: of: width of bar. You.can connect: the 


Fl GQ, E1 QB., 


g 


lates for various effects by wires between the 
Rftin ing-bar and nut, terminal wires being fixed to 
he terminal plates in the same way.—J. M. 
TOCKS. 


46251.J]—Inhalation—Compound Oxygen. 
—The article in question is probably an. aqueous 
solution of hydrogen peroxide—a very unstable 
compound, readily decomposed into water and free 


oxygen on gently heating. It may be purchased. 


at. a moderate rate from any operative chemist. It 
is prepared by passing carbon dioxide throu 


rasp anon; and filtering off the insoluble barium 
carbonate, or by adding barium dioxide to dilute. 
hydrochloric acid, as long as it is dissolved. The 
solution in this case would contain barium chloride 
as a complementary product; but this would not 
interfere with its use as a source of free oxygen.— 
ANALYST. 


46251.) —Inhalation—Oompound Oxygen. 
—Will ‘Tom’ warm some of this substance in a 
test-tube, and insert a splinter of wood. (which is 


just red-hot at the end) into the liberated gas. If- 


the splinter bursts into flame, then moisten a piece 
of blotting-paper (white) with acetate of lead, ex- 
pose paper to sulphuretted hydrogen (which turns 
it black), then put a drop of the American article 
on the paper. If the latter is turned white, bu 
a small quantity of hydrogen peroxide at’ 4s. 6d. 
per lb. in any large town, and see if that will pro- 

nee the same curative effects as the substance you 
mention. You can prepare hydrogen peroxide by 
passing CO, through a mixture of BaO: and 
water for some time ; then filter. when solution con- 
tains the hydrogen peroxide. Report results.—J. 
M. Stocks. 


[46251.]—Inhalation—Compound' Oxygen. 
—The liquid is. only a solution of hydroxy! or 
hydrogen dioxide (H,O,), often called oxygenated 
water. It contains just twice as much oxygen as 
ordinary water, hence it is sometimes called 

eroxide of hydrogen: It may be pe ared by 

issolving baric dioxide in dilute hydrochloric 
acid; precipitating the barium as sulphate, by 
means of sulphuric acid. The extra atom from the 
dioxide combines with the water. instead of being 
given of in the gaseous form. Fresh baric dioxide 
is again added and precipitated as above, until the 
solution is strong enough. These operations 
require performing carefully. Another manner 
by which it may be prepared is to pass a current 
of carbonie dioxide gas through water holding 
baric dioxide in suspension. The solution which 
is made by either of the foregoing methods, can 
be. further. concentrated under an air-pump, until 
it becomes a thick syrupy liquid, totally distinct 
from water. Very littlerise of temperature causes 
the oxygen to be evolved with effervescence. A. 
solution, containing ten volumes of the gas, can be 
obtained from the chemical dealer’s, at about 4s. 6d. 
per lb. Without you are used. to chemical mani- 
pulation, I should advise you.to buy, instead of 
eee to make it yourself.—ArtHuR E. 

ORRIS. 


[46252.]—Electric Bells.—The following will,. 
perhaps, suit ; for although the resistances are not: 
quite the same in each coil, you will find them 


most suitable for electric bells for-ordinary pur-- 


poses. Hach bobbin must be filled level with size 
wire given. 


Bobbins. Silk Core.. Armature. 
Bells. Long. Diam. Wire. Diam. Square. 
E Ti 7 "r in. x 
4 

23 1} # 28 5-16 6-16 

3 gf æ è è 

34 2 1 24 7-16 7-16 

4 2} 12. 22 $ y 

—GEORGE TOLMAN. 


[46252.]—Blectric Bells.—A simple rule to 
remember. will give you all the information yon 
require. as‘ to.size of electro-magnet for: each: size 
belt. Let. the cores: be: one-half. the length. of: 


: plates is in| their length. Thus, for 2in. belt the cores would 


| monger or tinman should be able to get you such: 


Solicitor, 2, Gresham-buildings, Guildhall. 
water holding finely-powdered barium dioxidoa. olioitor, 2, Gresham-buildings, 


and. their diameters one-fourth | piston speed. For example: 60 miles per hour. = 
[mile per minute = 6,280ft.. per minute; stroko: 
.= 26in. or 2 1-6ft., ciroumference of .driving-wheel |} 


| be lin. long and jin. diameter; then the bobbins 
= say, 22ft. Then, 5,280 x 21-6 x 2/22 = 
LOM t. i 


must contain a depth of wire equal to diameter of 
core. You can use 26-wire for small bells, and.up 
to 18 for large bells.—W. J. LANOASTER. . 

[46253.1 — Spin - Wheels.—Soak well with: 
paraffin oul, and they will drive off easily.—J. J. A., 
Liverpool. 

[46255.]—Steel: Stencil-Plates. — Any iron-- 


per minute. The multiplier 2 is used, 
ecause each revolution of the driving-wheel equals . 
‘two strokes of the piston. In this case the piston 
travels through 52in. or 4ft. 4in. for every revolu» 
tion of the driving-wheel.—Ecosss: . 
" [46261.]—Brakes. —Holbech’s new. self-acting: 
continuous brake acts by the momentum ofeach 
carriage, each one being independent of the other, 
and, under present circumstances, when the diiver 
pulls over his lever all automatic arms are in posi» 
tion to act on brakes being applied on engine or 
front carriage, as if that brake is sufficiently 
powerful to put:the required pressure on the next: 
carriage those brakes are applied, and so on to the. 
end of the train; be there one ora hundred. The 
brakes are applicable to all carriages that run on 
metals, either railways, tramways, or mines, as 
20 to 60lb. springs per ton will effectually apply: 
the automatic arms, and also the brakes, whenever 
the momentum exceeds the pressure at which thre 
brakes are set to act, and each carriage will relieve 
its brakes when the momentum falls beldw that’ 
e, and can so be set by a pin by the superin- 
tendent of the carriage department. The arms: 
can be thrown out of action by the guard; but, 
should the train be divided by any means—as 
failure of draw-bars, breaking of coupling- 
chains, or any other cause—a breakaway appara- 
tus is provided, which locks the wheels of parted: 
carriages in a moment, and applies con- 
tinuous brake to left portion of. train that 
also forms an efficient: hand-brake for station or 
sidings. The great utility of this brake is first no 
steam, air, or vacuum cylinders, tubes, taps, or 
couplings are required; no thought of applying’ 
. brakes is required when wanted to stop, as that 
is done before trains leave a station; also, should 
one or more carriages have their brakes deranged, 
they do not affect the remainder; each carriage 
will actuate its own brakes in any train, and’ 
almost any brakes may be used by my apparatus 
without interfering with their usual working; be 
they Westinghouse, steam, or vacuum; no extra 
fitting required on engine, so that many accidents 
might have been prevented had this invention 
been placed under the others to act where the 
scientific brakes are not understood, or notin work-. 
ing order. My hand-brake will look engine-tender 
or guard’s van in two or three turns of.their 
wheels, when lever is pulled hard over. Models 
can be inspected in Leicester by appointment or 
oppien to patentee.— W. B. HoLBECH, Enderby, . 
eicester. 


[46262.]—Battery.— You cannot beat the Fuller. 
cell for fair constancy, but. you cannot have power 
and constancy. Let me know the p e: for. 
which you require the cells, and I will do my 
best to advise you.— W. J. LANCASTER. 


[46262.]—_Battery.—You caunot have a better 
one than the Bunsen; but you must charge the. 
orous cell with nitric acid, or dipping aquafortis. 
t is tomfoolery to use the bichromate solution, 
unless you are working through a- great resistance. 

—GEORGE TOLMAN. 


[46262.]—Storage Batteries.—The force of. 
Sutton’s is considerably below the Planté; and I 
must say I have never yet seen one of these. with a 
force of 2°5 volts. Iam afraid Mr. Hezmalhalch: 
will not get his questions answered. They would 
woe a complete treatise on electric lighting. — 

IGMA. 


sheets of the dimensions named, in steel, from the 
tin-plate manufacturers.—DIAMOND. , 


[46255.]-—Steel Stencil-Plates.—I wonld go to 
a tenon-saw maker where the. steel could be pro- 
cured. Make it red hot (being careful not to burn 
in any part) ; when red, cover up insawdust. This. 
will leave it soft as the finest quality of iron, with 
no nasty pins in its texture; cut desired letters, 
&e., then heat over a.‘‘ charcoal fire.””’ Hold 
it out in the open to cool, then stand at ease.—J. 
J. A., Liverpool. 


[46256.]—Poor-Rates.—The rent of azhouse or. 
premises has nothing to do with its rating, except 
as some evidence of value. Business premises are 
assessed according to the class to which they 
belong, sas shops, warehouses, or mills, and if there 
be machinery upon them, that is considered in the 
valuation. It is obvious that the rent paid under 
a lease would often be no indication of the true 
annual value. If‘ H. H.” thinks the rating too 
high, he can appeal within the time allowed from 
the date of the assessment.—F RED. WETHERFIELD, 


[46257.]—Astronomical.—Of course, a finder 
of almost the lowest power will enable you to pick 
up Uranus. It can be seen with the naked eye by 
many people, but is very difficult to the majority 
of observers as-a naked-eye object. His. 
diameter is, as you know, 4”, and never differs to 
any appreciablé extent. This gives him about the 
same brilliancy as a sixth to seventh magnitude 
star.—W. J. LANCASTER. 


[46258.]—Discolouration of Bricks.—Though 
in the business myself, I have never heard of any 
remedy for the white efflorescence which. occa- 
sionally appears in red bricks. It is due to the 

resence of some salt, usually potash or soda, in 
he material, which works to the surface of the 
brick, and shows as a white scale. The only cure 
I know of is time. When the salt, whatever it may 
be, has all worked out and been washed away, the 
discolouration will cease. In the case of a house, 
it might be washed off with a hose, repeated till 
no more appears. My chimney ‘‘whitened’’ in 
laces for months after it was built, but it wore off 
degrees. Bricks that have been burnt in a 
Hofman kiln occasionally show a whitish colour in 
the ends where they have received the steam from 
the adjoining bricks; but that; too, wears off with 
time and weather. The same remarks apply to 
flower-pot (query 46231). Itis a peculiarity of the 
material, which, as far as I know, nothing but 
time will get rid of: In flower-pots, perhaps the 
supply of salt is kept up from the earth used in 
them.—TREADLE. 


[46259.|—Piston Speed.—To obtain piston. 
speed multiply the stroke in inches by the speed in 
miles per hour. and by 56. Finally, divide this 

roduct by the diameter of driving-wheel in inches. 

he result will be the speed of piston in feet per 
minute. Applying this to your example, 26 x 60 x 
56/84 = 1040ft. per minute.—Es. GOBERT, B:Sc. 
(Nottingham). 


'[46259.J—Piston Speed of Locomotives.— 
A 7ft. wheel is as near as possible 22ft. in circum-. 
ference (7 by 3°14159) ; a mile is 5,280ft. ; there- 
fore, a 7it.. wheel makes.5280 / 22 = 240 revolutions 
per mile, or per minute, when speed is sixty miles 
per.hour. With a stroke.of 26in: the piston must 
travel 52in., that is 4°33ft. at each revolution; 
therefore, piston speed will be. 240 x a 1040ft. 
per:minute, a very high paton speed. The engine 
should, I.think, have a larger driving-wheel or a 
shorter stroke. I have made for myself: a small 
table, by which piston speed can always be. calon- 
lated in a few moments.—L. G. B. 


[46259.|—Piston Speed of Locomotives.— 
Rule: Multiply the number of revolutions of-the 
driving-wheels per minute by twice the length of 
stroke in feet and fractions of a foot. The result 
is the piston speed in feet per minute. Thus, in 
the instance given, train is going 60 miles per hour 
—that is, 60 x 5280 / 60 feet per minute. Wheels, 
in one revolution, go 7 x 3'1416ft. Therefore, the 
wheels revolve 60 x 5280 / 60 x 7.x 3°1416 = 240 
times in a minute. At each revolution, piston 
travels 26 x 2 = 52in. = 43ft: .°. piston speed is 
240 x 44 = 1040ft. per minute. The diameter of’ 
the cylinder has nothing to do with the piston 
speed. —GUIDE- YOKE. 


[46259.|—Piston Speed: of Locomotives.— 
The. following is.a simple.rule for finding: the piston. 
eed. Speed of train in feet per minute x stroke 


in feet x 2/ circumference of driving-wheel: =: 


[46267.]—Piano Pins.—These pins are not. 
tapped with any thread, being simply filed slightly 

taper at points, and depending for their:hold (like- 
the violin pegs) upon the friction induced: by: 
driving them. into a smaller hole than their own 

diameter, in hard beech. When from carelessness: 
in not pressing home, or bad stringing, the pin-pro- 

trudes from its normal nncleus, simply drive it: in 

again with the hammer head, to be found upon. 
any proper tuning key; but slack up the strain on. 
wire before you hit.—J. J. A., Liverpool. 


[46268.]|—Electro-Gilding.—If your solution 
is one of double cyanide of gold, you have only to 
add a little free cyanide; have a stronger ourrent 
from battery, and use solution at nearly boiling- 
point. —ELECTRO. 


[46271.]—Secondary Ourrent in one Direo-. 
tion.—The current: produced in an induction coil” 
is so feeble in quantity, that it could not be made 

to do any mechanical work, unless it was a very. 
powerful coil, with large bat power, and spe- 

cially constructed bells of high resistance. It 

would be just possible to charge a small secondary 

battery for very occasional use, but would simply 

cost about a dozen or two times as much as a com- . 
mon battery.—Siema. : 


| [46272.]—Legal.—This is a very complex quea-- 
tion which I cannot answer conclusively without. 
knowing more. If the occupier has-been in adverse. 
possession of the: office and buildings for over: 


r 


ai 
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twenty years, then he has acquired a legal right to 
them; but if that occupation has been by the 
license or permission of the owner, that right would 
not accrue. If the statute of limitation applies, 
and the occupier has had over 20 years’ adverse 
possession, then he cannot be disturbed or made to 
pay any rent. But should this not be so, and of 
this I cannot be certain without knowing more 
clearly all the facts, then the occupier, if no rent 
has been fixed, would be liable to pay a reasonable 
sum for the use and occupation (though not for 
more than six years past) while being a tenant at 
will, He could be served with a notice to quit at 
any moment.—FRED. WETIERFIELD, Solicitor, 2, 
Gresham-buildings, Guildhall, E.C. ` 


[46288.]—Oval Lathe.—Does ‘‘ Oval” want to 
turn holes'which are ‘‘ oval,” or,which are elliptic ? 
An ‘‘ oval” is smaller at one end than the other, 
like the long section of an egg, from which, indeed 
(“ovam,”’ anegg), the word is derived. Many people 
vulgarly call an ellipse chuck an oval chuck, 
whereas the ellipse chuck does not produce an oval 
but only an ellipse. A contrivance by Goyen, 
modifying the action of the ellipse chuck, is said by 
its author to turn ovals; but one ‘gentleman, who 
had bought it, could not succeed, and when I tried 
it Isaw no way in which it could be made to turn 
ovals. This wasin the absence of instructions as 

-to its use by Mr. Goyen. Other people call the 
ellipse chuck an ‘elliptic chuck,” as if the chuck 
were itself elliptic, which, of course, it isnot. Does 
‘t Oval’? want to make holes which are oval, 1.¢., 
egg-shaped and smaller at one end than at the 
other, or elliptic, i.c., dish-shaped and alike at both 
ends ?—J. E. 


[46290.]—Brass Casting.— To insure against 
honeycomb, use new materials in the composition 
of the metal for your brasses. I have noticed that 
when old scrap is used, honeycomb almost inva- 
riably appears in the castings.—EcossE. 


[46290.]-—Brass Casting.—This may arise from 
pouring the brass when too hot, the mould not 

ing dried enough, or not being sufficiently 
pricked to vent it. Brass-casting (like most occu- 
pations) requires experience, and a rational use of 
the reasoning powers of the pussons so situated.— 
J.J. A., Liverpool. 


[46290.]-—Brass Oasting.—Your sand should 
be mixed well and often. Be careful when ram- 
ming, use the bellows freely, and if the brasses are 
large, vent them; but in all cases where sound 
castings are required, use a riser to your mould. 
This will bring off all the air, together with all the 
grit, and save you a deal of inconvenience when 
fitting them up.—PATTERN-MAKER. 


[46292.] — Dutertre’s Gilding Solution.—I 
am not acquainted with the formula for this solu- 
tion ; but perhaps the following, taken from a back 
number of the Chemical News, will answer the pur- 
pose. Dissolvel1 gram of fine gold in aqua regia, 
concentrate the solution by evaporation until it is 
the colour of ox-blood. Addhalf-litre of hot dis- 
tilled water, in which four grams of potassium 
cyanide have been dissolved. Stir with a glass rod 
and filter. To gild with this solution, it is heated 
a little above lukewarmness, and the articles to be 
gilt are immersed in it and supported upon a piece 
of clean zinc.—ANALYST. 


UNANSWERED QUERIES. 
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The numbers and titles of queries which remain unan- 
steered for five weeks are inserted in this list, and tf still 
cnanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


45626. 
45631. 


Micro. Objects, p. 411. 
Guardianship of Children by Marriage Settle- 
ment, 411. 


45639. Eyepieces, 411. 

45643. Stop Watches, 412. 
45649. Wave, 412. 

45860. Viola, p. 505. 

45361. Trigonometry, 505. 
458069, To Mr. Dresser, 506. 
45873. Cotton Spinning, 506. 
4°Sis. Mr. Goyen’s Lathe, 506. 
45857. Polaristrobometer, 506. 
45999. Cheese, 506. 

45892. Gases, 506. 

45904. Coloured Glass, 506. 
45906. Umbrella Making, 607. 
45908. Electro-Deposition of Iridium, 507. 


The coal-tar or aniline dyes differ but in their 
molecules, and the quantities of hydrogen and 
oxygen. Water furnishes these gases by electro- 
lysis, and M. Goppelsruder, of Bale, has sub- 
mitted water holding certain colouring material in 
solution to an electric current, and has obtained 
various dyes. 


QUERIES. 
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(46293.1—Electro-Motor.— My thanks are due to 
Mr. Lancaster for the very clear instructions along with 
drawings which he has so kindly given in answer to my 
query addressed to him, ‘‘ ReElectro-Motor for Revolv- 
ing Vacuum Tubes.” I have made one exactly in accord- 
ance with the instructions given, but I do not get the 
required speed. It revolves very quickly indeed; but I 
should have liked it to have ran at a very high speed, 
sufficiently so that when a tube is revolymg it would 
produce the appearanc: of a catherine wheel, that is, it 
should produce the appearance of an unbroken circle of 
light. Would Mr. Lancaster kindly assist me? I made 
the electro-magnet exactly in accordance with his in- 
structions given in No. 872, p. 386—and this works well. 
It has a very powerful attraction; the brass wheel is 
tinned, and will probably weigh 3lb.; the six armatures 
are as described, and łn. thick; the commutator I have 
arranged to make contact when the cores are midway 
between the iron armatures, and contact broken just be- 
fore the armature is over the centre of the magnet cores. 
Have I wound the magnet properly? I have wound both 
cores in the same direction—i.e., as if it were a straight 
bar, and then bent, having the same lengths of wire silk- 
covered on both limbs. I shall be very thankful to Mr. 


‘Lancaster for any information he will kindly give. I 


notice with pleasure that Mr. L. has the first part of 
his peer on the Rhumkorff induction coil: finished. 
Would Mr. Lancaster kindly supplement his paper by 
stating the various quantities, sizes, and weights of 


materials for making coils of various sizes? Myself, I 


should very much like to make a 3in. coil, and shall cer- 
tainly attempt to follow Mr. Lancaster’s instructions, 
being so pleasedwith the success I have met so far, as others 
might only wish to make a lin., and so on.—A, 


[46291.]—To ‘‘Sigma.’’—The article on electricity 
in the Encyclopædia britannica suggests the use of metal- 
lic sulphides in the construction of thermo-electric 
batteries, and refers to the works of Wiedeman for 
details. Ihave no opportunity of consulting the work. 
No doubt ‘‘ Sigma”’ will have some notes on the subject, 
and would kindly suggest the best sulphides for usc, and 
any incidental information that would assist me in the 
construction of a thermo-electric battery.—T. 8. 


(46295.|—Paralysis.— Will Dr. Edmunds and others 
kindly give their opinions on this case ?—A friend of 
mine who is suffering from paralysis of the legs, and has 
been under treatment of several medical men, and tried 
almost every known remedy to regain his locomotive 
powers, now thinks that if a stationary machine were 
constructed, haviog cranks and pedals to fix to the 
boots, and worked by levers with the hands so as to give 
an action to the legs similar to walking, and take an 
hour’s exercise daily in his room on this machine, it 
would tend to the recovery of his natural powers. My 
friend now rides a 60in. invalid’s tricycle, Bayliss, 
Thomas, and Co.’s, worked by hand-levers, from which 
the idea is taken. No doubt there are many others 
suffering in the same way, who would be glad to know of 
something for their relicf.—C. R. B. 


(46206.]—Harmonium or Organ.—Through the 
kind help given in your paper by " Saul Rymea ” and 
“ love,” I was enabled to build a two-row American 
organ about three years ago, with which I was much 
pleased. Now as past success makes bold for future en- 
deavour, I wish to enlarge to a four row, one manual, 
using the same case, reeds, stops, and briefly all that is 
possible to be used, tO save expense. Good-hearted 
“ Saul.’—Shall I make it pressure harmonium or suction 
American? Wouldthe effect of American boards turned up- 
side down with pressure-bellows and palicts, harmonium 
fashion outside, be satisfactory? In either case I am not 
clear as to how to make the pallet action for four rows. 
How is it done on the harmonium? In this four row I 
want variety and pure, pipe-like quality of tone. Advice 
will not be lost on one who feels grateful for past help, 
— Bera. 

[46297.1—To Mr. Lancaster.—Can you tell me 
any rule by which I may ascertain the different thick- 
nesses of wire on an electro-inagnet, and an armature to 
revolve within it? I bave two Siemens armatures 
wrapped with No. 18, and wish to construct two electro-~ 
motors, one on Gris:om’s principle, and the other on 
Trouvé’s; but hitherto have been unable to find out the 
thickness of wire for the magnets. If it depends on re~ 
sistance, is there no way of measuring that without a re- 
sistance box; and finally, how is the amount of wire 
found, supposing the space it has to occupy, when 
wound, be known? It scems a very inaccurate way to 
treatit as solid copper weighing °3225lb. per cubic inch. 
An answer will greatly obligo —CLÒTURE. 


(46298.]}—Glycerine.—Lately this valuable article 
has advanced so enormously in price that Iam told soap- 
makers are now extracting it from their waste products. 
Will Mr. Allen or some other kind reader inform me the 
best means to adopt to try it ona large scale, and also 
state what the chief impurities are in commercial gly- 
cerine, with the best analytical method of detccting 
them ?—INQUISITIVE. 


(46299.)—Precession of the Equinox.—Will 
some of your numerous correspondents kindly inform 
me when the Sun first entered the constellation Pisces at 
the Vernal Equinox? Inall the bsoks on Astronomy I 
have yet seen, this fact is stated : that the Sun is no 
longer in Aries ou the 25th of March ; but none of them 
say when the chunge from Aries to Pisces took place.— 
ASTBULOGOS. 


(46300. —Broken Drills.—How can drills be got 
out of a brass plat- 14m. thick? They are broken off 
about half-way through. The drills are ‘‘ Morse twist’’ 
size 30, and the holes in which they are broken are 
drilled 6 to the inch (that is 36 to the square inch), so 
thet they are quite close together. Can they be dis- 
solved out by an acid that will attack the steel without 
touching the brass ?—C. T. 


[46301.]}—To “ Sunlight.”—Thanks very much for 
answering my last query; but it is aa I expected. If not 
troubling you, will you be kind enough togive description 
of boiler to suit engine jin, bore, one that will stand, say, 
50 to 701b. per sq. in.? and form of boiler. Would the 
cylinder stand, say, about 451b. pressure! The covers 


are fastened with six screws at each end.—C. Horace 
PuILLie3. 


(46302.]—L. and 8S. W.R. Bngines.—Can 
“Clyde,” or any other correspondent, kindly give me 
principal dimensions of this company’s engine, Wildfire, 
No. 77, where built, and date ?—F. G. 


(46303.]—Medical .Coil.—To Me. LANCASTER.— 
Kindly explain the manner in which a coil should be 
joined up, made with No. 18 wire for primary, and No. 
36 for secondary with contact-breaker at end of coil? 
The reply you asked me to refer to in “E. M.” of 17th 
ult., is in reference to a coil on a different principle from 
the above. Sorry for again troubling you.—Jas. Mary, 
Aberdeen. 


(46304.|—H ardening Brass Wire.—Will some- 
one kindly inform me of a way to harden brass wire 
which has been made red-hot? I find it b-nds far more 
easily atter being heated; but it is of no use as a spring 
without being eiastic.—NorTouMBelA. 


[46305.])-Blowing Engines.—Canany correspondent 
give me the following intormation regarding blowing en- 
gines !—Are they suitable forgetting blasttoa large number 
of smiths’ fires? If they are, what size would be necessary 
for working, say, 50 heavy ‘work fires? If anyone can 
give this information, along with particulars of construc- 
tion and method of calculating the power of blast en- 
gines, it will be greatly esteemed.—Cuare. 


[46306] “Telephone v. Bell.—I am anxious for 
information with regard to the relative advatages ob- 
tained by using for telephone calls magneto-electric 
bells as compared with those obtained by the use of the 
ordinary electro-magnetic bells and Leclanché battery. I 
am at present arranging telephonic communication 
between some 24 different parts of a large building, and 
am anxious, if possible,'to do away with the necessity of 
attending to25 separate batteries. Thepointsupon which 
I more especially wish to be informed are as follows :—1. 
Does the magneto-electric bell easily get out oforder? 2. 
If Luseamagneto-e'ect ric bell, isit necessary for me to have 
a battery of one or more cells at both ends of the line, 
Crossley’s transmitters being used! 3. Is any special 
form of indicator required with the magneto-electric bell 
or willany of the ordinary forms do? 4. Should I be 
able to ring two bells at the same time in different places 
with the sume facility as in the case of the ordinary 
electric bell? 5. Would the sound produced by a mage 
neto-electric bell, such as ordinarily manufactured, be 
sufficient to call attention in a noisy workshop? 6. What 
is the average time during which the ordinary Leclanché 
cell will remain effective if not used more than 10 or 12 
times a day for periods of, say, 5 or 10 minutes at atime, 
supposing it to be duly attended to? In short, for the 
use of servants and workmen little accustomed to use 
delicate instruments, would the magneto-electric system 
be as economical and serviceable as the ordinary electric 
bell for calling attention to the telephone; and would it 
be as easily made serviceable to meet the requirements 
of a large institution 7—YeEKNAs. 


(46307.|—Barrow. — Will any of our kind readers 
help me with a few suggestions for making a light and 
inexpensive truck or burrow for carrying, say, pianos, 
&c.? I bavea pair of wheels, axle. and springs. The 
wheels are 3ft. Gin. high; axle 8ft. 3in. between boxes ; 
now I want the body. Any suggestions.—AMATsUR 
WHIEELWKIGHT, 


(46308.]—Telescope.—To Mr. Lancaster.—I have a 
first rate opera-glass, the Jenses of which I should like 
to make au astronomical telescope. The lenses are achro- 
matic plano-convex of Yin, dia., and, ag near as I can 
measure them, of 3hin. radius. If you would tell me 
What additional lenses I should require, and how to find 
their distances apart, £e., you would greatly oblige me.— 
Crorcnet. 


(40509.]—Filterer.—I have 2 water-tank sunk in the 
ground, and supplied with the rain-water from the roof 
of the house. There is a tilter in conne: tion withit, through 
which the water has to tlow previous to entering the 
tank. The said filter contains about two tons of ordinary 
river-sand. Conld anyone tell me if rain-water filtered 
in this way is fit for dom: stic purposes, or of any better 
material with which to charge the filter to make the 
water tit for such purposes 72—GrorGe HUTCHINSON. 


[46310.]—Water Supply — Would it be practical to 
get a siphon to work with 1ft. of fall through a din. 
pipe half a mile long, the srid pipe having to pass over a 
hill about 20ft. high? Or would it be better to cut 
through the bill to get the fall ?—G. Hurciinson. 


(46311.]}—Horizontal Engine.—What should be 
bore of cylinder for engine to drive a din. centre lathe ; 
also boiler and slide-rest {—Scrin. 


(46312. —Repairing Cylinder Face.—Having a 
traction engine with cylinder und valve-faces roughly 
cut and worn, I wish to be informed the best way to get 
cylinder face up, it being boxed in. — Hieu PEAK 
RAncen. 


[46313.J—Roof for a Lean-to Hot-house.—I 
wish to puta new glass roof and glass ends onan old 
hot-house of the fol owing dimensions :—Height at back 
yft.; breadth at base, 124ft.; slope of roof (back to 
front), 15}tt.; length, 2ift. I am informed that the 
cheapest plan is to put up rafters and glazo them when 
in position, leaving the ventilation to be managed by 
openings iu the front and back walls. This I can easily 
do, as my wallsare of brick. What size rafters should 
I use to carry 210z. horticultural glass? How should the 
ends be constructed—sbould they be stronger than the 
sloping portion (my old one was blown down in a very 
heavy gale)! What size of glass, and what kind of 
timber is best? Hew should the latter be prepared for 
glazing an painting; what allowance should be made 
for expansion of glass and wood by weather? Wishing 
to do the carpentry and glazing myself, I should feel 
much obliged to anyone who will kindly give me any in- 
formation on the subject.—MUSCATEL. 


(46314.]—Closet Cistern.—Will some of ‘‘ours” 
expluin the cause of the water coming down supply-pipe 
when cistern is three-parts full to water-closet when 
wind is rough? Is it necessary to have an airpipe in the 
O-trap? It has worked some years without. Also, how 
can J put a new leather on valve in cistern’—does the 
brass pivot unscrew ?1—CLOSET. 
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[46316] —Ethoxo Limelight — Would “‘8un- 
light ” kindly tell me what alteration I would need to 
make on my mixed gas-jets to use them with the above 
light? Also, what is the size of the hydrogen generator, 
and is ìt in the form of a wash-bottle? My lanterns are 
a pair of Sciopticons, by Wood, London; but I seldom 
use the lamps. Any information on the above light 
would be greatly valued by—Exuisrror. 


(46316.]—C ontinuous Brakes on L. & S.W.R. 
— Could any correspondent tell me if it is true that the 
L. £ 8.W.R. are going to adopt Smith’s vacuum brake ? 
Ihave noticed lately on one or two four-coupled tank 
engines belonging to that company, two brake-handles 
close together, one being for a steam brake, which is on 
the right hand side of the engine; what is the «ther 
handjJe for above the regulator? Is it for Smith’s 
vacuum? If so, why is there a steam brake for the en- 
gine-wheels? There was.a hose connecting-pipe at either 
end of the engine. Many thanks to “Centaur”? and 
“ Driver” for their answers to query 45712.—BrakeE- 
BLOCK. 
46317.) —-Ferns.— Will someone bə kind enough to 
orn me how to deposit copper on ferns? I have tried, 
by coating with plumbago, but the frond has swollen in 
the water, and thrown off the plumbago, and no deposit 
has taken place.—Si1nGuLe CELL. 


(46318.!|—Protecting Steam-Pipes.—I am going 
to run a steam pipe lin. dia. under groun 1 for 500ft. for 
steam-heating; pressure of steam, 50lb. Would some- 
one who has had some experience, please say how I can 

rotect it so as to have as little condensation as possible ? 
e ground here is frozen from 2 to 3ft. in the winter.— 
CASADIAN SUBSCRIBER. 


[46319.]—-Engineering.—Having a large quantity 
of stone to bring from a line to my work, a distance of 
400 yards, I should like to fix a drum and tramway to 
make the losded waggon draw the empty one back. Will 
some of your correspondents kindly inform me if this is 
practi able with afall of 1 in 10, and where I could see a 
similar apparatus at work ?—ENQU IRER. 


(46320.]—IMfotor.—I have a machine that requires 
2elb. weight attached to a handle to move it. What I 
should like to do is to obtain a motor to work it, which 
must be of small size. Therefore, I could reduce the 
power by spur gearing 5 to 1 or 4 to 1, which would, in 
the former case (if I am correct), reduce the power re- 
quired to move the machinc to about 53lb. weight, but 
would necessitate a speed of 170 revolutions per minute. 
In the latter case the weight would be reduced to Tib., 
and speed 136 revolutions. The machine is not a fixture, 
and will be required to work in various places, Could 
“ Sunlight,” orany kind reader, suggest something likely 
to suit ? and oblige— Poor PETER. 


[46321.)—Tipping Clay Tobacco - Pipes.—Can 
anyone inform me how tobacco-pipes are enamelled or 
glazed at the tips to prevent them sticking to the lips’ 
Some are mounted with sealing-wax, which comes off 
when smoking.—Torac. 


[44322.]—Electric Sign.—Will som, reader of the 
“ E. M.” be kind enough to supply the n-cessary inform- 
ation to enable me to make a small electric sign ? The 
letters of which would be composed of circular discs, 
bright. Or cost of one of one of seven bin. letters ?— 
GIBSON. 

[46323.] -Pumping by Steam.—Will “ Sualight” 
intorm mce the best way to pump water by steam to 
supply a boiler? The well is 200 yards from epgine— 
8 h.p. We have to pump the water at present by 
manual labour, which is a lot of trouble. I do not want 
to go to a lot of expense.— AMATEUR. 


(46321.)—-Shuttle Tongue for Paper Tubes.— 
Can any reader give me any information of the best sort 
of shuttle tongue for paper tubes! The ordinary 
shuttle tongues pull them out of shape, and cause the 
weft to break when the cop is half woven eff .—Brba. 


[46325.]—Intensity Coil.—1. What is the relation 
between the coil and the cell-power that may be applied 
to it, so that one may know how to get maximum effvcts 
without risk to the coil? 2. In purchasing a coil for 
ordinary experiments, such as illuminating fullesized 
vacuum tubes ; raising platinum wire to white heat; ex- 
ploding gunpowder, &c., what qualities ought one to 
look out for? 3. Why is the ordina ry sulphide of cal- 
cium not phosphorescent ?—VoLvux. 


(45326.]—Helical Epicycloids.—In Vol. III. of 
the Amateur Mechanical Society, Mr. Burnaby gives a 
description of an instrument for helical epicycloids, and 
gives drawings and curves produced by it, It is very in- 
teresting. I should much like to construct such a 
machine. I have essayed making full-sized working 
dras ings, but am not satisfied with them. To make all 
plain, I should like good elevations of the complete 
machine from three points of view. Phutoz:aphs would 
probibly answer if lettered, and a sectional drawing 
added. <A friend, who was a member of the Society, lent 
me the first three volumes, but has no raure of thein. 
Nobody I know, knows whether a fourth volume hus 
been published. If anything further has been written 
regarding this machine by Mr. Burnaby, I am sure 
many, besides myself, would be gratitiet by secinog ia 
your pages what I ask for. —RamaDEEN. 


(46327.)] — Steam Launch.— In constructing a 
launch of iron 30ft. long, what beam and depth from 
deck to keelson would be requisite ; and in what manner 
are the ribs set out? Or would any reader of your 
valuable paper supply me with working drawings ? — 


IN. 

(16328.] -Lodger.—If a distraint is made for rent in 
a house where apartments by the weck or month are let 
to temporary lodgers, are the belongings of such lodgers 
lable to seizure ?—O. 


[16329.] —Chromate of Calcium.— Will any 
chemical reader tell me how to make chromate of cal- 
cium? —W.T. 


(4633).]—Cream Separators.—Could any reader 

ive a description of Paterson’s cream separator, as used 

in the Aylesbury Co’s premises; also the Dairy Supply 
Co. !-A. B.D. 


{46331.J—Flageolet.—I have a flageolet which, 
when I got it, would not play the C unless I hardly blew 
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at all; but played, instead, the upper B. This, I 
thought, was because the wind did not s'rike fair on the 
edge of the whistle; so I took a little bit off the piece in- 
side to make the wind strike lower down—but that made 
mattera worse. It now plays the B only when I do not 
want it, and the C not at ali. Will someone tell me the 
cause of this, and what I must do to set it right?—A 
Muricau Cup. 


[46332.]—Electrical Resistance.—Will some 
subscriber tell me the name of some liquids which offer 
a high resistance to the electric current? Also the 
method and instruments that are used to find the resist- 
ance of a circuit ?—INQUIRER. 


[46333.|—Gregorian or Cassegrain.—I have an 
old-fashioned Gregorian telescope by Dvullond, on ex- 
cellent stand. ‘The mirrors are broren, and I wish to 
replace them by silvered glass ones, ground to spherical 
curves. I shall be very glad if «ne of our optical 
friends will te)l me whether Cassegrain’s or Gregory's 
construction gives least distortion? Also the best ratio 
for the focal lengths? The diameters must be din. and 
lin. respectively. Is the distortion in these telescopes 
greater than in a Newtonian of equivalent fucal length ? 
Of course, I mean in a Newtonian with a spherical 
mirror. - G. L. E. 


[46334.—Gas Purifying.—I have a small gas- 
works (gasometer having a capacity of 6,000 c. ft.), 
recently erected by a first-rate maker, but am not success- 
ful in purifying the gas. I wish to know the proper 
modes of purification, and also the tests required +both 
for quality of light and purity of gas. I should also be 
glad to know the best kind of coal to use. The works 
are in Devonshire.—ROsICRUCIAN. 


[46335.]—-To Mr. Lancaster.—Some time since, 
you kindly replied to a question concerning the method 
of using permanganate of potasb, put by me. If if be 
not asking too much, I would request an answer to the 
following :—I know that cottons and linens can be dis- 
infected by permanganate, by ste+ping them in it over- 
night; but how should flannels (which are not usually 
steeped in cold water) be treated? Would not hot water 
hasten the action too much {—Hovusrurrrper. 


[46336.1 — Telephone Circuits and Call.— 
Given a line and a rcturn wire between two stations, and 
that each station is provided with a bell, a push, and a 
battery : a description, with diagram, is asked for, of 
proper arrangement of wires, so as to use the bellasa 
call, and then telephones at either station. Return wire 
is not insulated. Also, how, ia forezong query, to add 
a microphone to either or both stations ?—MEME. 


(46337..—Steam Launch.—To “ Susuieur,”—I in- 
tend putting a din. bore by Gin. stroke cogine into a ship 
cutter 25ft. long and 6ft. beam. Ihave a propeller 2ft. 
3in. diametee by 3ft. 6in. pitch. I wish t> get in a cross- 
tube boiler or a vert:cal boiler with vertical tubes. The 
launch is for salt water. Will “Sunlight ’’ say what size 
I will require, how much heating surface? Would a 
vertical boiler do, 2ft. Gin. diameter by 3ft. high, heating 
surface of firebox 12ft. 6in., and two 4in. cross-tubes, heat- 
ing surface 4ft.; total, 16ft. Gin. Regarding the ex- 
haust, I hope to condense same by series of pipes along 
the keel. <Any further information will oblige — 
STEAMER. 

|46338.]—Sulphide of Calcium.—Would some of 
our reade:s kindly inform me how to make this? I have 
tried heating sulphur and lime, but cannot succeed. 
Must the crucible be made airtight, or are there any pur- 
ticular proportions ]—F., R. 


[46339.}—-Dynamo Machines.—Is it ‘possible to 
make a small one, say for two 2J-cundle lamps? If so, 
any information as to construction would greatly oblige 

B 


(46340.]—Painting on Silk and Satin.—I have 
painted on both these fabrics with oils and water-cvlours, 
but in both cases have found the paini to crack very 
shortly after completion. I should be much oblige. to 
any correspondent who would tell me how this may be 
prevented.--Lenr Liy. 


(46311.] -Nickel-Platiag.—During the last three 
years we have bad a number of formula for solutions 
given; but at the present time nickel-plating appeurs to 
be done much better than heretofore. Will any practical 
subscriber of ‘fours’? kindly inform me-1. The best 
working s lution? 2. Power of battery. 3. Surface of 
anode (pure nickel) t> be exposed tv the surtace to be 
plated. 4. Any preparation for stecl. Following several 
formul in “ ours,’ I get either a rough deposit or one 
that strips off stcel in small pieces.—W. S. 


(46342.]—Estimation of S'H: and COQO:2.—Will 
“ Analyst ” or W. Duff kindly give a description of pro- 
cess for estimating the quantities of SH, and CO, that 
are driven off gas-liquor by boiling with lime?—L. D 


(46313.] -Smith’s Fan.—Will J. Perry kindly give 
me the size and all information concerning same as 
offered, as I want to make one to blow my fire instead 
of bellows?) I have some chains taken from a Green's 
mowing machine—could I use thein to work up the speed 
on same ?— ALBERT HALL, Smith. 


[46344] Locomotive Matters. — Will Mr. Gobert, 
“ Fiying Dutchman,” or any other correspondent, kindly 
explain what the Belpaire system of firebox consists in, 
and what its advautages are! Also, what is the Bour- 
bonnuais type of goods-engine? Is this latter a peculiar 
ope ? If so, kiudly give a few particulars, &e.— Gupse 

OKE. 


[46345.]—Continuous Brakes.—Can any corre- 
spondent give any information concerning the Creamer, 
Ward, Loughbridge, and Henderson systems of brakes } 
What is the medium by which they are worked? I 
believe they are in use in the United States of America. 
—GuibeE Yoke. 


(46316. ]-—-M.S. & L.R. Engines.—Would some 
Cort ag aaa kindly give the dimcasions of the new 
M.S. & L. single engine, and state where it is stationed ? 
—Lorp OF THE ISLEs. 


(4G3417.]—Indigo.—I have a considerable quantity of 
a solution of indigo, known in the dychouse as “ vat 
liquor.” It has been'employed for dyeing woollen; but 
through haviog no use for it for some time, it was left in 
the vat in which it was prepared. On dyeing some 
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woollen last week, I found that the colour given was of 
a dirty description. On examining the liquor, I found 
it to contain large quantitites of dyestutf along with dirt. 
Thinking that if the liquor was freed from the soluble 
impurities which had got in through the negligence of a 
man who had the car- of the vat, a small portion of the 
liquor was passed through a filter, and its dycing power 
tried again, giving about the same resuk. What must 
be done with this; is it to be turned into the river as use- 
less? It contains a large quantity of indigo, which, I 
think, might be utilised. Any suggestions will oblige— 
Pro Bono Preco. 


[46348.]—Strophometer.—Can any of our readers 
give information as to the construction of Hearson’s 
struphometer or revolution indicator, for which the 
Socicty of Arts awarded their gold medal some years ago ? 
—T. anv D 


([46349.1—Model Steamboat.—I have a boat about 
3ft. 9in long, 9in. beam, and Sin. deep. A slide-valve 
engine to drive it, gin. bore, 1Jin. stroke. Would ‘* Sun- 
light?’ or sume brother-reader kindly tell me the best 
sort and size of boiler that would suit it? A rough 
sketch would greatly oblige —S’1z Vous Prair. 


(46350.}—Lantern Optics.—If two slides of equal 
thickness and similar tone of colouring be placed in the 
same position in the lantern successively, both slides will 
be seen equally well without alteration of focus for the 
second slide; but if athird slide be introduced of similar 
thickness, but dissimilar colouring, will readjustment of 
the focus of the objective be necessary, and if so, why ?— 
B. B. 


(46351.J}—Leclanche Battery.—Will Mr. Lan- 
caster or some other gentleman kindly tell me how to 
prevent oxide forming betwecn the carbon and lead ?—J. 
Eris. 


(46352. —White Fungus on Fish.—I should be 
much obliged for a little information respecting the 
character, cause, and cure of the above? If too voli- 
minous, a reference to a source of information would be 
very acceptable.—C. O. 


(46353.]—Chemical or Other Action in 
Aquarium Fittings. — Would the followin 
materials, composing the supply and waste to, an 
bottom of tank, in contact with which the water comes 
during some portion or other of its journey after passing 
through the ordinary lead service and zinc cistern of the 
house, be detrimental to the fish —viz., compo gas-pipe, 
bras:, indiarubber tube (white, a portion having turned 
black during use), zinc, galvanised iron, soft solder, red 
and white lead, litharge putty, and Portland ecment. If 
so, would the action decrease or cease entirely in course 
of time, with ample change of water ?—C. U. 


{46351.} —Telephone Transmitter.— In Vol. 
XXXII., No. 809, p. 56, was given sketch and description 
of De Locht’s pantelephone, and stated that the movable 
plate may be of metal, cork, or mica, I made a pair 
with brass plates, but could not get any satisfactory 
result. It seemed, on listening at telephone (Bell’s pat- 
tern), that a pair of cymbals were being clashed in the 
circuit; aad on screwiog contact-piece more firmly 
against the carbon disc, I cuuld not get any sound ; 
so after trying several times, I threw them on 
one side in despair. I now see by a recent article 
in the “E.M.” that they are a great success at the 
Crystal Palace ; also that an induction coil is 
needled. Would any of “oura,” having seunit, kindly 
give particulars as to thickness of diapbrazm, and in 
what part of transmitter the coil is mscited; also gauge, 
and amount of primary and secondary wires? I am not 
able to sce for myself, being too far away.—On GUARD. 


[16355.—Photo. Enlargement.-To Mr. Lax- 
CASTER. --Would you inform me how to make an enlarg- 
ment on sensitised paper, or recommend a cheap book 
describing it? I want full particulars. I have a 
quarter-plate lens and camera, and a friend has a magic 
lantern, if that is required in the work, and oblige — 
H.C. F. 


(46356.]-Analysis of Alloys—Would any of 
your chemical reade:s kindly explain the modus operandi 
for determining, separating, and estimating weight of 
the respective elements contained im an alloy supposed to 
consist of copper, zinc, tin, antimony, and a trace of iron, 
giving the reaction in cach case?-A LANCASHIRE AR- 
TISAN. 


[16357.] — Clock and Watch Making.— To 
* ALYOJOE”? AND Orneds OF THE TRADE.—Encouraged by 
the example of C. R. Beaumont, I beg to ask if it would 
be possible for a man 30 years of age to learn the trade? 
I may say that I have received a fair education, and tike 
great interest in mechanics, &c. I should like to learn 
the trade if possible. Could I get anyone t> teich me if 
I went for some time for nothing! Would I have any 
premium to pay? Any advice would be most thankfully 
received by—No Traps. 


(46358.]—Galvanometer.—Would someone kindly 
vive full particulars of the instrument used by theinspectors 
inthe pustal telegraph department of the Royal Engineers? 
Is it a sine, or a sine and tangent combined ? Itiscarried 
in a leather pouch, like field-glasses, and is used with 
tue resistance coils. The instrument I refer to is ina 
brass case, about din. dia. Is it graduated with degrees ? 
The one I saw (over five years ago) was very delicate, and 
served its purpose well. Fullest details will oblige— 
M.M.1.So.8. 


|46359.|—Gilding Watch-Plates.—Can any of 
your readers inform me how the frosted appearance on 
watch-plates is produced ? T have tried to do it, but can- 
not do it to satisfaction. -H. Conex. 


(46360.}—Roofing.—A small villa, much exposed to 
all winds, isto be covered with felt and slates. What 
kind and size of slate would be best? -should they be 
hung on one or two nails? Could anything else be put on 
felt without damaging appearance? State difference in 
price per 100 square yards, and oblige—IsaLe. 


(16361.]—Bicycle.—I propose to have the extremities 
of the fork a little turned back, like the letter J. It 
would give it clusticity, and a tendency to run ina 
straight line. The strain upon the arms would be re- 
lieved, und the saddle could be moved further buck. Has 
it ever been tried !—INGLE. 


a 
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(46862.]—OCast Steel. —I shall be glad if some of our 
practical correspondents will tell me how to erect a fur- 
nace for casting about 10 cwt. of steel suitable for pit- 
box wheels and pedestals; also, what kind of metal is 
used for mixing and making steel ?—WIGAN. i 


(46363.—Turning up Oart-Wheel Axles.— 
Would someone kindly give a sketch of a simple self- 
centring tool to hold brass caps for cart-wheel axles in 
a lathe while they are turned up !—L. W. 


(46364.]—Preservation of Teeth.—Would Dr. 
Edmunds kindly inform of a remedy for small black 
specks on the tecth? I think a few hints on the preser- 
vation of the tecth would be thankfully received by 
many.—G. 


(46365.]-~Income-Tax.—I shall feel grateful for 
advice. My income from all sources is, say, £210 per 
annum (£40 pension, £40 parish officer, £80 on business, 
and £50 improved ground rents). I have always under- 
stood that in paying Income-tax on such an amount a 
claim of £120 is allowed off, which, in my case, would 
leave £90 to pay on. This I have hitherto done, but this 

ear the order of things is altered; the Asse:sor of 
Taxes demands 5d. in the £ on the £40 as parish officer, 
but I argue that I have already paid on £90 (£40 pension, 
and on £50 poung rents), and if I pay on the £40 de- 
manded it will be paying on £130, and a claim of only £90 
off. The Assessor states that all pensions and appoint- 
ments must pay on the full amount, no matter how small 
—even if the whole of the income should be but £50 a 
year derived from either a pension or appointment, that 
sum must pay Income-tax. If this is law, surely it isa 
robbery, and shall be glad to know if Iam not entitled to 
. alain of £120 off under the circumstance stated.— 


|46366.]—-Leather for Bellows.—I am making a 
pair of double bellows for blowpipe and other use—will 
some reader kindly inform me what is the right kind 
z leather to use? Hints in making will also oblige— 

EMO. 


(46367.]—-Furnace.—Will some obliging reader ex- 
plain to me what should be the difference in construction 
of a reverberatory furnace for reheating iron, using an- 
thracite coal, and the same kind of furnace using 
bituminous coal? Also, what is the best method of 
distinguishing the one kind of coal from the other J— 
ADRIAN. 


[46368.]—Clock.—I have a Yankee lever watch I want 
to take to pieces and cannot. Will any kind reader help 
me out of the difficulty? The rim at the back seems fast 
at each side. I have undone all screws visible. Does the 
winder and hand-setter come off before the back ?— 
ANXIOUS AMATEUR. 


[45369.}—Vacuum Tubes, and What Can be 
Done with Coils.—To Mr. W. J. Lancaster, “A. 
W. Sa? “J.B,” ann “H. B. T. 8.2—Many thanks 
to the above gentlemen for thcir information relating to 
V. T.s and Coils. To Mr. W. J. Lancaster and Mr. A. 
W. Soward, I beg to say that I will be most thankful for 
any information they will kindly give as to what can be 
done with a small coil about Sin. spark. I have the 
Encuiiso Merciuanic for the last fifteen years, and, on 
looking through them, I see very little about working the 
coil, though a good deal about making it. I acknowledge 
that the use I make of the coil is principally for amusc- 
ment; but, still, I do not lose sight of the ‘‘ hidden 
mysteries” altogether. I have made several devices or 
designs with the Gin. tubes on black-boards, with connect- 
ing wires carried along at the back, the ends merely 
coming through the board in the form of hooks on which 
to hang the tubes, and succeed perfectly in the illumioa- 
tion of five or six tubes thus arranged—that is, with one 
end of them--and from what the aforesaid gentlemen 
say, I suppose I must not expect more—that is, that both 
ends will show with equal brilliancy.—W. R. C. 


{46370.|—Lathe.—In Volume XXXIV., No. S76, p. 
420, I sce drawings ofan amatcur’s lathe; I think it isa 
very handy one. Will Mr. Evans or some kind friend 
help me in the matter? I want it to be self-acting, and 
about 3ft. between centres, and din. from top of bar to 
centre. How am I to bore holes in standards true, for 
bars to go through, as for rest to slide on, as the bars 
want to be perfectly true? Ought the bars to shoulder at 
the standard face-plate end of spindle? Must the bars be 
tapped, or will hole drilled and pins hold them tight! 
Will it be best to have the screw in centre of bursa, or to 
run by the side through stud?! Can it be driven by the 
screw! I mean a pulley keyed on live spindle, anda 
square bar run along the Inthe-bed turned at ends. A 
strap off pulley on live spindle on pulley on square bar, 
strap off another pulley at other end of square bar on to 
pulley on end of screw, the screw to run in bearings with 
two collars and nut, or hole in rest tapped for screw to 
thread in. Must the screw be turned and chased in the 
lathe, or can it be made to work freely tapped in the 
ordinary way with stocks and dies? Would it not work 
better in centre? As regards the spindle, I have taps 
and dies from 3 up to 3. Will any of these do to tap live 
spindle to screw face-plute in? How am I to proceed tu 
Make the rest? Must there be a nut titted in the middle 
ot that for screw-thread to work through? If so, how is 
it done! Canit be fitted in two, so when loosened to slide 
up the bars faster (the rest I mean) instead of screwing 
both ways! Are the croseed legs halved together strong 
enough! Will the lathe vibrate at all? Would angle-iron 
be better? If screw has to be turned and chased, what 
will be probable cost? Likewise bars turned true lin. 
round —is lin. round sufficiently strong? The slide-rest 
looks the most ditticult. Any infurmation will be thank- 
fully received by— CAMBRIDGESHIRE Boy. 


Tu longest railway in India is the East Indian 
with 1,50: miles; next comes the great Indian 
Peninsular with 1,275 miles. The Madras follows 
with 858 miles; the Sind, Punjaub, and Delhi 
with 663 miles; the South Indian with 645 miles ; 
the Rajputana with 489 miles; and the Bombay, 
Baroda, and Central India with 444 miles. 


ANSWERS TO CORRESPONDENTS. 


— 


*,°* All communications should be addressed to the EDITOR 
of the Enaursa Merowanio, 31, Tavistock-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer, 3. No charge is made for inserting letters, 
ueries, or replies, 4. Letters or queries asking for ad- 
droases of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientifio 
information is answered through the post. 6. Letters 
sent to correspondents, under cover to the Editor, are 
not forwarded; and the names of correspondents are not 
given to inquirers. 


*,° Attention is especially drawn to hint No. 4. The 
apace devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to rcplies which are. The ‘‘Sixpenny Sale 
Column ” offers a cheap means of obtaining such infor- 
mation, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
t Nicdnesey evening, March 8, and unacknowledg 
sewhere :— 


H. Hotr.—W. Grove.—J. L. Stothert.—Rev. J. Lamont. 
—J. Terras.— A. Pigott.—D. H. Littlejohn.—F. York. 
—J. Mather.—C. 8. Stock.—Jas. Wilson.—R. W. Arm- 
strong.—J. B. Stephen.—Prof. Patrix.—Rev. J. B. An- 
nesley.—D, Browne.—-W. L. O.—Tindal.—Joiner.— 
Ladle.—Guyot.—Sam Weller.—Samwit of England.— 
X. Y. Z.—N. W.—Conoid.—H.—Les Dents.—Progress. 
—H. A. Wassell.—North Briton.—Constant Reader.— 
Subscriber. — Orderic Vital.—Bevel Wheel.—H. L. Dun- 
kin.—Isomeric.—R. E. B.—J. E. Ford.—Chepstow.— 
Novice —Dome Joint. — Bramwell. — Enquirer. — Hot 
Iron.—A. S. T. E.—Pollockshaws.—Diamond.—J. C. 
King.—H. 8. P.—R. W.—Jack of AU Trades.—T. G. 
Elger. —Rough Diamond.—E. Gobert.—E. C. 8. E. 


A NEW VOLUME. 


Tuis number is the firstof Volume XXXV. Readers 
willing to oblige us by recommending “ours”? to new 
subscribers should dv so now, when anew volume is 
commencing. The index to Vol. XXXIV. will be pub- 
lished in the number dated March 24, and cases and 
bound volumes will be on sale shortly after. Readers 
desirous of making up their sets for binding the last 
volume are recommended to do so at once, as the back 
numbers soon run out of print. 


D. P., York. (There is no special law affecting appren- 
tices to electricians. If their parents and guardians 
imagine that their masters are neglecting them—nine 
parents out of ten blame the master when they should 
wake up their lazy sons,—they have their legal remedy, 
which any solicitor will point out. Hours of working 
vary, but average nine hours a day.)—Cuimyey Por. 
(It smokes when the wind is 3.W., because some taller 
vuilding or similar obstruction hinders the draught. 
No universal remedy can be named; but, speaking 
gecerally, we believe Boyle’s chimney cowl is the best 
thing you can use. See advertisement pages of the 
Building News for illustration and deseription.)—Fip- 
DLESTRING, PAGANINI, ANDOTHERS. (We cannot spare 
any more spuce for queries as to the value, age, &c., of 
real or fancied old violins. Nine out of ten arerabbish, 
and the merits of the tenth can only be appraised by a 
connoisseur who has sen the instrument.)—Junn Laxe. 
(What you ask would take a volume to give in outline 
only. There is a book published by Churchill and Co., 
by Dr, Geo. Wilson, which would give a great deal of 
the information asked for, but we forget the title. Get 
the last “ Public Health” Act, and read that and the 
statutesit superseded and consolidated, and tben wish, as 
all sensible men are wishing, that one of these days 
Parliament may have the time and inclination to puss 
a really comprehensive and reasonably perfect code of 
sanitary laws, instead of wasting its time as at present.) 
—OseE AND ALL. (it is a question for a valuer or sur- 
veyor. We cannot deal with matters relating to cost 
und value of houses in * queries.”)—GLENEsK. (See a 
surgcon, It may be dangerous; but no one can pos- 
sibly say without seeing you.)—A SUFFERER FoR Four 
Years. (Such ailments frequently last for years, and 
then disappear. Temperate but good living, and abstin- 
ence from beer and spirits—except when ordered by 
medical meu -are the most likely means of assisting 
Nature to a cure. Itis more than probable that you 
ure sufferiuz from inherited disease.)—Gurebe ADMI. 
(We believe not ; but you had better address the Secre- 
tary. The Society and its publications seem alike in a 
backward condition.) —In Troun_e. (You must employ 
a solicitor, and let him state your case to counsel. On 
production of counsel’s opinion that you have gcod 
grounds for proceedings, the Judge of the Divorce 
Court will allow you tosue in formd pauperis. You had 
better consult your solicitor on the question of damages.) 
—lI. Hott. (Many thanks; but we fear we could not 
spare the space.)—Joux TyLter. (You had better c m- 
municate direct with the correspondent you mention. 
Long beforc his reply can appear the ten days will have 
¢lipsed,)—A Surrerer. (Most probably indigestion. 
Sce back numbers.)--W. P. (By passing steam through 
incandescent anthracite or coke. See reply 46155, last 
Wees.) — ENGINBER. (Seearticlesonthesubject in No. 551, 
p. 110, and No. 552, p. 185; also pp. 192, 195, 318, 240, 
Vol. XXV.) C. L. (It is clear that something 1s the 
matter with a dog whose coat has been coming out 
aquiing six years. You would probably find that a 
change of ciet, with abundance of exercise, will effect 
awecure.)—Citrus. (If you will look through the last 
three numbers you will find some remarks about the 
audiphone and instructions for making it.)—J. D. F. 
(See recent buck numbers. Perhaps it is not damp in 
the wall, but vapour of the air condensed on the in- 
terior surface. If the wallis damp from driving rain, 


paint it with tar thinned with turps, or coat with Port- 
land cement. 2. Seep. 176. The best angle for general 
purposes is 87°; but for special purposes ıt may be 
modified to suit other conditions. For vines only the 
angle would be much greater in order to secure greater 
length of rafter, say, 60°. The guiding rule for general 
purposes is thatthe angle should be equal to the lati- 
tude of the place, modified, however, at lat. 1° and 709, 
for instance. 3, Certainly not. One much more serious 
than the other. As to their curability, much depends 
on the constitution of the patient. That being good, 
the answer is, Yes.)—WryKkeHamist. (The terrestrial has 
more lenses, in order to present the objects in their 
natural positions. Dents of no moment.)—P. A.T. 
(Butter analysis is not an easy task. See p. 14, No. 
495, and the indices to Vols. XX., XXI., II., and 
XXIV. 2. Get Mr. Fletcher's list, and look through 
the indices of last five vols )—Novicg. (You do not say 
whether brick or plaster wall; but the answer is the 
same—good paint. Use the cheapest colours until you 
obtain a good surface for the finishing coat.)—Maaarg 
Laupgr. (A simple test for butterine is said to be exa- 
mination ot a knife which has been passed through the 
same, the blade being held up to the light so that the 
apperrance of the little strings at the edge can beseen. 
The difference in appearance between butter and 
butterine is said to be remarkable; but the comparison 
must be made to be understood.)—DecimaL. (The 
rules are given in Moleswortno’s Pocketbook and similar 
works — probably in one of Calvert’s Mechanics’ 
Almanacks; but if you want something more than a 
mere rule for calculating the strength, get Wilson’s 
‘‘ Treatise on Steam Boilers,” Lockwood and Co.)— 
Miituweicut. (Your best plan is to apply to the Agent- 
General for the Colony, Sir F. D. Bell, 7, Westminster- 
chambers, S.W., and it is advisable for a man with a 
wife and family to secure a situatiun before emigrating, 
unless he has sufficient money to keep his family while 
looking about for work.)—W. Fann. (Sce that your 
“iron” is well tioned and sufficiently hot; the solder 
will then follow wherever you lead it.)—W. J. Waser. 
(In the same, preferably.)—Surrerer. (‘There is some 
constitutional disorder which personal examination by 
a medical man may discover; but, meantime, you may 
obtain much relief, and can dono harm, by bathing the 
feet in water as hot as it can be borne.)—R. J. W. 
(Special signals, probably for goods trains; but impos- 
sible to say without knowing the ‘rules or the road.’’) 
—Woo.tp-sk AMATEUR TuRNER. (‘The Lathe and its 
Uses,’ Triibner, Ludgate-hill, E.C., 16s.)—C. HORACE 
Parures. (By means of a dynamo-machine. See a 
series of articles on the principles involved on pp: 
567, 591, 615, Vol. XXXII., and pp. 8, 33, 
58, 85, and 106, Vol. XXXIV. There are also many 
ractical directions in recent back numbers.) —Mercury 
uger. (Can you not put some more in, if part has been 
lost! As put, the query is a puzzlo.)—A. W.G. (Move 
the regulator to the side marked “fast,” or geta watch- 
maker to do it.)—E C. S. E, L’pool. (Lf you look 
through back numbers you will tind an answer to your 
queries. You will want a battery of about 30 quart 
Bunsens to do any good with an incandescent lamp. 2. 
Directions for constructing aquaria have been given 
many times. See p. 537, No. 541, and p. 153, No. 552 ; 
also the indices of back volumes,)—Mossvaute. (Any 
good glue; but perbaps Russian is best for the purpose. 
2. No; see many of t..e papers on the subject ın recent 
numbers. 3. Dip twice in boiling logwood solution, 
drying between each dip; then go over with solution of 
sulphate of iron. All the questions answered many 
times.)—Pnua:six. (Where *‘grammes’’ is the term, 
it is always understvod asa weight.)— Oxx wio Wises 
TO Enter. (By apprenticeship. You might obtain 
particulars of the Government service by applying to 
E. Greaves, E+y., Engineer to the Postal Telegraph De- 
partment, St. Murtin’s-le-Grand, E.C.)—Veritas. (Full 
particulars can be obtained on application to the Regis- 
trar of the Pharmaceutical Society, 17, Bloomsbury- 
square, W.C.)—G. H. Marruews. (Better try a specu- 
lum, for it is clear you have little idea of the nature of 
the work. You will, however, tind full particulars in 
back volumes. See recent indices, including that to be 
published on March 24.)—Ropriao. (If you have the 
hundred cells made you must procure a *' regulator,” 
or so arrange two picces of carbon-rod that the current 
will pass from one to the other. Good examples are 
illustrated on p. 230, No. 764, and p. 573, No. 778; but 
a simple form may be made with two pieces of carbon 
and the regulation effected by hand.)—Zratanp and 
H. Lees. (Advice to emigrants is always given with 
extreme caution, unless they are personaliy known, 
and their characters understood. ‘Zealand’ has 
friends in New Zealand who could surely advise him 
bett-r than strangers; and H. Lees has left the matter 
so long that he wants direct answers. We advise them 
to read some of the handbooks and to consult some 
of the agents of the colonies te which they prop -se to 
emigrate.) — AMATEUR ELECTRICIAN, Cork. (We 
answered you on p. 603, No. 8$3. Instructions fur 
making coils have been given over and over again, and 
we cannot spare the space to repeat mere elementary 
information. See reply 46186, No. 881.)—Baxp Saw. 
(You will tind two methods of brazing band-saws illus- 
trated in No. 628, See also Nos. 523, 524, and the in- 
dices of back volumes.)—Camepa. (Look up what has 
been written in recent numbers. and the last three or 
four volumes.)—JoHnxn Kurstaw. (Probably the recipe 
given on p. 520, No. 749, is what you require.) —JEWEL- 
LER. (Answered fully within the last five months. See 
pp. 145, 165, 189, 193, 216, 260, &c., last volume.)—J. 
Suaw. (Your query would open the door to a gratuitous 
advertisement. A private inquiry in the district where 
such machines are used—say, Leicester—would, no 
doubt, elicit trustworthy information.) — An OLp 
Reaper. (See p. 575, No. 830, and p. 876, No. S4S. If 
for an existing pd, dissolve aniline with acetic acid and 
water into a paste, and add a little glycerine.)— 
Jumbo. (The cordialis made by dissolving vil of pep- 
permint in rectified spirit which makes the essence: 
that is diluted with white, tasteless, proof spirit, and is 
reduced with water, sugar being added to sweeten and 
alum to “tne.” The oil is obtained by distilling the 
ircsh shoots of the flowering plant, and in commerce 
contains. as a rule, adout one-third of rectitled spirit. 
2.,You will find plenty of devices in back volumes. All 
that is needed is to provide the hand with a sufficient} 
lony contact, or cause it to let off a trigger which wi 
make contact and keep it until broken.)—Faans. (Per- 
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haps your manganese is in too fine a powder, and per- 
haps you had not given sufficient time for the solution 
to soak through. At any rate, “try 2’ 2. Look 
through recent numbers, and watoh those to come for 
medical coil.) —F. R. (Books descriptive of the machines, 
but none giving dimensions and details, You have 
seen, we presume, what has sppeatod in recent 
volumes.)—E. E. R. Taatman, (Our space would not 
admit of it, for the sabies ig of limited interest. You 
can obtain photos of . Bleasdale, 136, Park-road, 
Aston, Birmingham. 2. We do not think you will find 
anything better than pins, using large and thick ones, 
cut short near the head. —W. M. (Itis worked to a 
putty-like mass in.a masticator, and forced into iron 
mo .)—RustIo. (See p. 212, No. 867. A simple 
“cure” is to coat with hot limewash, and brush off 


when ; but the only thorough remedy is to have the 
pot regalvanised.)—-G. A.H. (See preceding. answer.) 
— SEFTON. (You can do nothing. If, when all the 


assets are realised, there is a balance, it will be divided 
among the shareholders; if there is a deficit, you will 
have to make it good amongst you to the amount of 
your shares, or, if the liability is not limited, to the full 
amount. The matter is very young yet, and liquidators 
are not ina hurryasarule. We have, within the last 
few days, received the last instalment paid in the 
liquidation of a company which has taken seventeen 
years to .)—AN AMATEUR PAINTER. (Yes, of 
course it is the ing ingredient. What you mean b 
“ doing harm amongst varnishes” we cannot imagine. 
—P. W. prne query was fully replied to, and we do 
not think the querist wanted any new theory expounded 
to him. We have no space to discuss your measure- 
ment theory — hundreds of things of more practical im- 
portance are standing over in the present crowded state 
of our columns.)—SHoz Buack. (Dozens of recipes for 
b ing have been given in back vols. One, avery good 
one, is given in letter 16233, p. 69, No. 757.)—Ecuroric. 
1. No. 2. We cannot, in this column, decide who are 
e ** best” makers of any articles. 3. The construc- 
tion of the glycerine barometer was described on p. 582, 
No. 829. 4. We do not know what you mean by the 
**effects of magnetism.” 5. Longmans’ ‘‘ Textbooks 
of Science.’ See advertisement on p, vi. in No. 882.) — 
Erecrron. (See answer to ‘One who Wishes to 
Enter.””)—Touban Karn, Atrojoz, Aw Orb Purorto- 
GRAPHEB, JAOK OF ALL Traps. (In type.) 


THE LATE “ SECONDS’ PRACTICAL WATCH- 
MAKER.” 


We have received the following additional contributio”$ 
since our last issue, and hope our readera will help us to 
close the list as quickly as possible. Mrs. Coates has also 
received five shillings direct from Mr. George Bourn, of 
London, which she wishes us to acknowledge. 


Amount previously acknowledged... £11 0 6 
Sir Edmund ett....... crien 1 -O!.'0 
C, S. Stock CHOHASROHHEHO HH OHOL COLO DES DOCR EES 1 0 e 
F. Rhodes.........sososssssseosssvesuoeseseos 3 (0) 
A. Manock CO deere vcrorescencesenensceeeeocs 6 0 

e ° SHGCCEHHCHEHHEHESC HEHE HG LOSER EE 6 
J. Rawlinson CUP OS CEHEEDESEEHEOHHOTOCECH SEO LORS 2 6 
st Reyel” .........000 ian dana tsioa aino Senie 2 6 
E. W. F. Browning .........cccscececeee 5 0 
EB. AG DIG Ds ssicies dic sesrssossrosesessseseses 1 0 
A Cambridgeshire Boy......cccssseesees 10 
James BrOXUP...cccsscssrccsssseasseseacees 10 0 

£18 4 0 


Tricycles and: Bicycles: for the Season.— 
The Excelsior bicycles.and tricycles manufactured 
by Messrs. Bayliss, Thomas, and Co., of Coventry, 
are too well known to need any praise; but for 
the present season the firm is introducing some new 
designs which may, appre preci Belen he a word or 
two. One of these—the Victa Excelsior Tricycle— 
is: double-driver, the lightest and. most compact 
machine of its kmd—the Victa D.BE.H:F. bicycle 
is its counterpart; another is the folding Excelsior 
tricycle made on Fletcher’s patent, which, by taking 
out a taper pin, Oe brake-chain, and.un- 
slotting guide-rod, can be folded up so as to occupy 
little, 1f any, more space than a bicycle. Perhaps 
the most taking novelty is the Duplex Excelsior 
Tricycle, which is so built that both riders drive, 
sitting one behind the other, while by removing 
the additional seat and cranks, the machine is 
reduced to the appearance of an ordi tricycle, 
and weighs only afew pounds more. Messrs. W. 
Gorse and Son, of Birmingham, are introducing 
‘‘ Theo American,” a bicycle which, for lightness 
and rapidity, compared with price and quality of 
material, is claimed to be the cheapest first-class 
machine in the market. 


Throat Irritation.—Soreness and dryness, tick- 
ling and irritation, inducing cough and affecting the voice. For 
these symptoms use Epps's Glycerine Jujubes. Glycerine, in 
these agreeable confections, being in proximity to the glands at 
the moment they are excited by the act of sucking, becomes 
actively healing. Sold only in boxes, 74d. and ls. 14d., labelled 
‘©Januzs Errs and Co. pon E Chemists, London.” A 
letter received :—‘‘ Gentiemen,—It may, perhaps, interest you to 
know that, after an extended trial, I haye found your Glycerine 
Jujubes of considerable benefit (with or without medical treat- 
ment) in almost all forms of throat disease. They soften and 
clear the voice.—Yours faithfully, Gorpon Hotmes, L.R.C.P.E., 
Senior Physician to the Municipal Throat and Ear Infirmary.” 


Holloway’s Ointment and Pills are never at 
fault in successtully disposing of skin discases, scrofulous sores, 
and scorbutic affections. In all hereditary diseases these cx- 
cellent remedies may be relied upon, and by their means thce 
most delicate may become strong, and the foulest blood may be 
gradually changed into the purest fiuid. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


és. 6d. for Six Monthsand lis. for Twelve Months, Post-free to 
any art ofthe United Kingdom. For the United States 13s., or 
3 te. 26c. goia , to France or Belgium, 13s., or 16f. 50c. ; to India 


via Brindial), 1bs. 2d.; te New Zealand, the Cape, the West 
ndies, Canada, Nova Bcotia, Natal, or any of the Aus 
Colonies, 13s. 


The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
or newspaper post, but must be remitted for at the rate of 
8d. each to cover extrs postage. 


Messrs. Jamzs W. Quaxn and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
25c. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the pub office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes they must be paid for at the rate of 
éd. each copy, tocover extra postage. 


Vols. XXIV., XXVI., XXVII., XXVIII., XXIX., XXX., 
XXXII. and XXXIII., bound in cloth, 7s. each. 


All the other bound volumes are out of print. Bubseribers 
would do well to order volumes as soon as possible after the con- 
clusion of each half-yearly volume in March and September, as 
only a limited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d 
each, through any bookseller or newsagent, or 23d. each, post-free 
from the office (except index numbers, which are 3d. each, or 
post-free, 34d.) 


Indexes for each half-yearly volume up to VoL X. (except Vols. 
II., III., IV., V., and X.) inclusive, 2d. each. Post free 2d. each. 
Indexes to subsequent vols., 34. each. or post-free, 33d. Cases for 
binding, ls. 6d. each. 


°, Subscribersare requested te order Cases and Vols. through 
their booksellers, and not te send direct. The re tions of 
post-office prevent their tranamission through the Post. 


XXXI., 


NOTICE TO SUBSCRIBERS. 


Bubseriders receiving their copies direct from the. office are re- 
uested to observe that the | number of the term for which 
eir subscriptien is paid will be forwarded te them in a-Pixnz 
Wrapper, as an intimation that a .fresh remittance is necessary,{f 
1t ls desired to continue the Subscription. 


CHARGES FOR ADVERTISING. 


8. å. 
Thirty Words. ee ee ee ee oe oe oe 2 6- 
Every additional eight words., æ e os 0 6 


Front Fage Advertisements Five Shillings for the first 40 words 

afterwards 9d. per line. Paragraph Advertisements One Shilling 
erline. No front page or paragraph advertisement inserted for 
ess than Five 8 gs. Redaced terms for series ef more than 6 

insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXOHANGE COLUMN—for : i 
8. 
0 3 

3 


ee ee oe 


Twenty-four words ., ee ee ee ee 
For every succeeding Eight words., 


ADVERTISEMENTS in the SIXPENNY SALE CONN EN: 
8. 
Sixteen Words .. ee ee ee ee oe o O 6 
ht Words .. 6 


For every succeeding Ei ee .. 0 
*,*° 1t must be bornein that no Displayed advertisements 
can appear in the “ Sixpenny Sale Column.” All advertisements 
must be prepaid ; noreduction is made on repeated insertions; 
and in cases where the amount sent exceeds One Shilling the 
publisher would be grateful if a P.O.0O. could be sent,and not 
stamps. Lampi however (preferably velipenny stamps), may 
be sent where it is inconvenient to obtain P.O.0.’s, 


; The address is included as part ofthe advertisement and charged 
or. 


Advertisements must reach the office by 3 p.m:on Wednesday 
te insure insertion in the following Friday’s number. 


OUR EXCHANGE COLUMN. 


——+¢4+— 


The charge for Exchange Notices is 8d. for tha first 24 words, 
and 8d. for every succeeding 8 words, 


—-r-o4+——- 
All sorts of Instruments and Apparatus exchanged 


for others. Good value allowed.—Dr. Carctatz1, Science Depot, 
Chenies-street, Tottenham Court-road. Established 1862. 


For Sale, 4ft. planed iron and steel, mechanic’s Lathe, 
3in. centre. Offers in Bicycles or Tricycles.—G. J. Braca, 10, 
Queen-strect, Colchester. 


Exchange Stereo Camera and Lens for pair of 5in. 
Tanten onc eneere: or offers.—-O. Lanor, 23, Newstead-road, 
verpool. 


Strong Horizontal Engine, 2in. bore, din, stroke, 
brass cylinder, and feed pump, nearly new, in perfect order, in 
exchange for microscope to value £3.—R. Wrap, 2, Hope-strect, 
Hackney-road. 


Three-vol. Novels, in good condition, for exchange. 
What offers? Shocking coil or high music-stool wanted.—Ar. 
BaLTsR, Uromer, N orfolk. 


Lathe Parts.—4ft. planed Iron Lathe Bed, pair of 
standards, and 3-speed driving-wheel ; exchange silver watch, 
drill chuck, &c.—MITCuELL, Park-street; Keightey. 


Wanted, “ The Universal Measurer and 
Mecuanic,” by Abraham Fletcher, 17381, for scientific Books, or 
value.—W.,H. G.,19, Albert-road, Braintree, Essex. 


“ Cassell’s Popular Educator,” six volumes 
bound ın three, perfectly new and unsoiled, cost £2 5s. Will ex- 
chapge for long-distance Telescope or offers.—F. J. CUNNINGHAM, 
Young Men's Society, Cork. 


“ Cassell’s Popular Educator,’’ bound in three 
vols., almost new. Will exchange for è Objective for Microscope, 
or offers.—C., 15, Marmion-road, Liverpool. 


Choice rapid Carte-de-visite Lens. Exchange for 
small Doublet Lens, or good Single Lens or offers.—bh. B. Fen- 
'NERSY, Pallas Green, Limerick. 


Excellent Camera and Lens (Chevalier), really 
useful apparatus, cost Us. Exchange good Apparatus tor copy- 
ing circulars, &c., in black ; or sell.—PrLart, Normacott, Longton. 


_ Books.—“ Keble’s Occasional Papers and Reviews,” 
“ Woodoroft’s Origin and Progressteam Navigation,’ “ Clegy’s 
Architecture Machinery,” “ Arago’s Life Watt.” What offers? 


— W. Annunose TarLon, Penzance. 


Concertina (the Paragon). Powerful tone 30-keyed 
baritone, Anglo, steel vibrators, new, in lock case ; splendid in- 
eee cost £5. Offers :—Jamex Souruer, Wellington, Som- 
e ry 


I have two Bioycles, 48in. and 50in. Will exchange 
anything useful.—apply to E. Cuitps, Sherborne, Dorset. 


“English Mechanic,” from May 8rd, 1878, to 
present e. Two nambers missing. Exchange Mathematical 
Instruments, orbooks on Building Construction.— W.T. JOHNSON, 


147, Portland-road, Notting Hil. 

“Hnglish Mechanio.” ‘Will exchange the last 
24 vols. up to date, X. to XXXIV. inclusive, unbound, clean, and 
complete, with indices. For bona, tie hie Apparatus or Bicycle . 


Offers.—W , Jaucs,6, Percy Circus, Islington, W.O. 


Parcel of Artificial Sapphires (five dozen) in ex- 
change for small Galvanited iron Garden Barrow. (Sample 
Stone sent for six stamps).—K., 1, Rose Villas, Sudbury, Mid- 


diesex. 
Wanted, Dallmeyer’s Stereographic Patent 
rineipal Metal Pipes, 


Lens. Wii) give in exchangea Stop of 
new, voiced and tuned.—S. ArLIDGE, Organ Builder, Kingsley 
Park, Northampton. 


Wanted, a good Cloth Background, medium tint. 

Will give in exchange a 10 by 12 German Glass Bath ; in maho. 

any case, complete.—J. ArLiDGE, Photographer, Kingsley Park, 
orthampton. 


Strong back-geared foot Lathe, Qin. centre, wood 
bed, 7ft. Gin. long ; cost £20. For Iron Saw Hench.—Jas. Barca, 
Burton-in- Lonsdale. 


“ Histo of England,’ quite new endidly 
bound, gilt pie ied clasps ; cost 458. Paar. noen Dul- 
cimer.—-M. C., Duleek, Meath, Ireland. 


Excellent new Horizontal Engine, S}in. cylinder, 
54in. stroke, with flywheel and pulley, turned and polished; any 
reasonable offer.—J. Coaruan, 381, Bolton-road, Darwen. 


Lathe Heads, pair Sin. centres, back-geared, 5 steel 
centres. face- plate, rest, and socket, all in perfect condition ; 
any reasonable offer.—331, Bolton-road, Darwen. 


Sweet-toned Organ Accordion on stand, and foot- 
blower, cost £6,in perfect order. Wanted.—Bicycle, Harmonium, 
English Concertina, or Shuttle Treadie Sewing-Machine.—W™». 
SnackLetTon, Market Hall, Accringtoao. 


24 H.-P. Horizoatal Boiler, guaranteed sound. 


Exchange for chest of tools, oranything really useful—H. Binur, 
St. John’s-road, Longsight, Manchester, 


Wanted, first-class Landscape Lens, } or +-plate. 
Will pire Photo, or other apparatus.—J. RurHerrorp, Jarding- 
ton, Dumfries. 


Good Dagger, best steel, with pearl and German 
sliver handle, in sheath, exchange for small revotver.—J. 
Gipigr, 44, Dean-street, Soho. 

Bicyole, 52in. (bright), roller bearings, and cash ex- 
changed for screw-cutting lathe, 4 or: 44in. centre, gap-bed pre- 
terred.—38, Victoria-street, Sheffield. 


Splendid white cane Roach Rod, double winched 
and line, folding ring and not.—B. Baker, 6, Prince’s-terrace, 
Maldon-road, Kentish Town, N.W.; for Bicycle Lamp and 


Alarm. 
Table Engine and Vertical Copper Boiler, 4 H.-P., 


in working order, for bin. screw-cutting lathe.—Address as 
abeve after 6 p.m. 


Lathe, 4in. back-geared, compound slide-rest and 
Tee, for 54in. bicycle.—Address as above, after 6 p.m. 


Model Locomotive Copper Boiler, 6in. cylinders and 
steam tap complete, for model electrical engine.—MaLvunu, 25, 
S8hirlock-road, Haverstock-park, N.W. 


£5 Day and Night Telescope, £2 Wire Dulcimer, 
hand-sewing machine, all perfect. for Harmeniam out of order, 
or what offers ?—31, Central-buildings, Kendal. 


Small Blast Forge, suitable Locksmith, Gasfitter, 
aleo boiler, din. b7 l6in., and tricycle, works hands aná feet ; 
oe W., 16, West-street, Maryland-point, Stratford, 

ssex. 

Two good toned Violins and Eow, for Bicycle, or 
offers.—G. Hvanezs, 65, St. Arnaud-street, Edge-hill, Liverpool. 


THE SIXPENNY SALE COLUMN. 


—+44+— 


Advertisements are inserted in this. column at the rate of 
63. for the first.16 words, and 6d. for every succeeding 


8 words, 
——+-oo—— 


For Sale. 


"e >° Hilustrated and 
ek ne x ig Ne as Cook Sire free, 58. 6d.—F, 


Rosgarson, 13, Greek-street, Soho, W. 


Band Primo.—A Tutor for all Band Instruments. 
“ A Book which every Bandsman shouid have.” Price 6s., P.O.O. 
T. Rawson, 114, Heaton-lane, Stockport. 


Harmonium, £5; 7 stops, walnut case, fall com- 
pass, ivory keybeard; bargain.—55, Collier-strect, King’s-cross. 


Lantern Photo hs, 10,000, with rea $ 
from ta: pa, Is Obuda- A Puaruary, Emily-street, Bir- 


mingham. 

Lantern Photographs for Hrre._ List and 
sample picture for 8d. ın stamps.—A. Peuruner, Emily-street, 
Birmin 


gham. 

Triplex Lantern, Achromatic Lenses, fall size, 
best light, limelight excepted, 424.—Pcnruagr, Zmily-strect 
Birmingham. 

Complete Limelight Apparatus, equal to 200 
candles, 903. Listof Apparatus 3d.—A. Punruasr, Birmingham. 

Chromatrope, with 5 designs and Eidotrope, com- 
piete fromthe manufacturer, 10s.—A. PuxrgrRer, Emuy-strect. 

irmingham. 


Harmoniums, second-hand ; returned from hire. 
All prices.—Venances and Co., 187 and 189, Essex-road, Islington. 


Pianos, second-hand; returned from hire. Exten- 
sive showrooms.—VENABLEs and Co., 137 and 189, Essex-road, 
Telington. 


| Working Drawings by Practical Draughtsman at 
‘moderate charges. send particulars or rough sketches of require- 
jments to H. Buaca, 111, West High-street, Salford, Manchester. 


' Magnesium Ribbon. burns like the electric light, 
3d. per foot, post free.—L. RowLraxn, South John-street, Liver- 


"Prof. Kennedy, Dublin, will send his Infallible 


Corn or Bunion Cure (state which) for l4 stamps 


“The Feet, and How to Treat Them,” by 


Professor Kennevy, Dublin, Pamphlet sent fur 2 stamps. 
Notice.—If Prof. Kennedy’s Corn or Bunion 


Lotion fails to cure, the money will be returned. 


Mitre Machine for picture-frame makers (regis- 
tered). send for Illustrated Circular, post free.—Buvra 
Broruens, Dublin. 
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RAILWAYSIGNALLING APPLIANCES 
AT THE CRYSTAL PALACE ELEC- 
TRIC EXHIBITION. 


P'E T railway accidents which have 
exposed the defects of some of the 
existing methods of signalling have 
naturally made the appliances exhibited at 
the Palace Exhibition objects of much at- 
tention, and as nearly every really useful 
system is shown in working order (that is, 
when not disarranged by the carelessness of 
experimenters), the public have an oppor- 
tunity, not often afforded, of becoming ac- 
quainted with the signalling arrangements 
commonly adupted on railways. Besides 
the standard systems, as they may be called, 
there are, however, several novelties which 
are more or less adapted to remedy defects 
which are inherent in or appertain to the 
well-known devices, and these we shall en- 
deavour to describe as minutely as possible. 
The London, Brighton, and South Coast 
Railway Company exhibit the methods 
adopted on their line at various periods, 
including Saxby and Farmer’s union of 
“lock” and ‘block,’ while the London 
and South-Western show Preece’s system in 
working order for a block section, with 
three signal-repeaters to indicate to the 
signalman in the boxes the position of the 
semaphore arms. Mr. Spagnoletti’s ar- 
rangements as employed on the Great 
Western are also shown, and as we have pre- 
viously mentioned, Mr. C. V. Walker, theelec- 
trical engineerof the South Eastern, exhibits 
a unique and chronologically arranged col- 
lection of instruments used for signalling 
purposes. All of these are tolerably familiar 
to those interested in the subject, as they 
are fully described in the text-books; but 
in the exhibit of W. R. Sykes, shown in 
very largescale model, we have perhaps the 
most advanced and most perfect combina- 
tion of the electric lock and block. This 
system has been in use for some years on the 
London, Chatham, and Dover, and the 
Metropolitan District, and is probably as 
near perfection as it is possible to go. It 
is shown as working between three sig- 
nalling points, and those who are sceptical 
can try for themselves how far it is possible 
to break it down, and set signals so as to 
cause an ‘‘accident.’’ The system is based 
on the mechanical union between the lock 
and block, and every signal given requires 
the attention of at least two signalmen. 
Thus, suppose we designate two signal- 
boxes as A and B, A cannot lower his 
semaphore until B releases his lever, and 
per contra, B cannot lower bis semaphore 
for a train in the opposite direction until A 
has released the lever by electrically removing 
a pin from the stop in the lever. Suppose 
a train to be approaching A’s box, and 
travelling towards B’s, A sends the call to 
B, aud receiving “‘ line clear,” sends another 
signal which releases the lever in B’s box, 
and enables the latter to pull off his signal, 
which he can put on again, but not “ off” 
until he gives ‘‘line clear ” a second time. 
Thus two trains cannot be in one block- 
section at the same time, except by consent 
of two signalmen. Similarly, by com- 
binations of electrical and mechanical 
arrangements, it is impossible to pass 
trains by signal while a siding is open 
VOL, XXXV.—NO. 886. 


for shunting, as the fact that the points are 
open for the siding effectually locks the 
main-line signals. On the other hand, 
points for sidings cannot be opened if a 
‘line clear” signal has been given to a 
main-line train, until that train has passed 
out of the section. Thus, unless two signal- 
men at different boxes make the same 
blunder, it is impossible for an accident to 
occur, provided the drivers of the trains pay 
attention to the sigaals. It will be readily 
understood tbat such a system would have 
prevented the Canonbury “‘ accident,” which 
may be taken as an extreme case of railway 
blundering that would have been simply 
impossible if the signalling arrangements 
had been on the plan just described. All 
the systems we have mentioned are, how- 
ever, thrown out of use by dense fogs, and 
by occasional defects, and attempts have 
been made by enthusiastic inventors to per- 
suade the railway companies to employ 
what may be termed automatic systems, 
not that they are really automatic, dis- 
pensing with the services of signalmen, but 
as complementary signals appealing more 
directly to the driver than the semaphores, 
for which it may be said he has to look out. 
Even in the case of fog, however, the Sykes’ 
system has been found to answer remarkably 
well, for the simple reason that a signalman 
cannot allow a train to leave until the 
signalman in advance has released the lever. 
Still, fogs are not unknown in London so 
dense that the driver cannot see even the 
post, let alone the semaphore, and in such 
cases fog-men are employed—introducing 
yet another element of human fallibility. 
To provide for such conditions as these 
several devices in the shape of electric gongs 
working in connection with the signals have 
been invented, and oneof thesimplest of these 
is Sullivan’s electric fog and night signal, 
shown in a working model in the Eastern 
Gallery at the Palace. This arrangement is 
simple, not likely to get out of order, and 
certainly more trustworthy than the average 
fogman. It consists simply of a small bar 
placed parallel with the rail, and projecting 
slightly above its surface when the signal- 
arm is ‘‘on,” or at danger. The wheel of a 
passing engine depresses this bar, and rings 
a powerful gong in a box near the post; 
while, should the signal be ‘‘off,’’ the bar 
is drawn below the level of the rail, and the 
gong is not sounded. The signal is entirely 
under the control of the signalman, and can 
be worked either electrically or mechanically 
in connection with or separate from the 
semaphore. It is, in fact, a type of a useful 
class of signals, which can be so arranged 
as to supplement the ordinary semaphores 
in clear weather, and to act as substitutes in 
the event of fog or derangement of the ap- 
paratus. 

The British and Irish Telephone Co. ex- 
hibit a working model of Redcliffe’s fog- 
signal, which differs so far from that just 
mentioned, that the “‘ signal” itself is given 
on the engine. In this arrangement we 
have the usual magnet and armature, the 
latter carrying a projection, which rubs 
against a long lever carried alongside the 
engine, in aboat a line with the centres of 
the driving-wheels. This lever actuates a 
small semaphore placed on a level with the 
driver’s eyes, and also sounds the whistle,— 
a crude idea, which does not commend itself 
by the finish of the model. Several better 
devices have been described in our back 
volumes, and so long ago as Feb. 5, 1875, 
we gave an account of Sir D. Salomons’ 
system, which was so far complete in details 
as not only to call the driver’s attention, but 
actually to shut off steam and apply the brake 
for him. That system (see p. 516, Vol. XX.) 
necessitated a central insnlated rail, which 
was so connected to the engine that on the 
latter entering a block section already occu- 
pied a bell would be rung, or, as before 
explained, the steam might be automatically 


shut off. A practically identical system was 
patented last year by a Mr. Putnam, of New 
York, and in the Concert-room Gallery, 
Messrs. Apps exhibit a nicely-finished work- 
ing model of the system invented by Mr. T. 
T. Powell, of Harrogate. In this we have 
the insulated centre rail or wire in contact 
with the train by means of light wheels and 
rods, a couple of signal-boxes, and bells, &c. 
Levers at the side of the rails are depressed 
by che passage of the train and give notice 
in the signal-boxes, while tapper-keys on 
the ongine and guard’s-van enable either 
drive: or guard to communicate with the 
signalmen, and the latter can, of course, 
communicate with them. The model is 
sufficient to show that a railway worked on 
this system would form an electric circuit, or 
combination of circuits, by which not only 
would signalmen be able to communicate 
with trains approaching their boxes, but the 
manager could, by means of an indicator, 
locate the position of any train at any given 
time ; further, platelayers could inform 
signalmen promptly of any defection the 
road, and passengers could communicate 
with the driver or guard. The difficulty is 
the centre insulated rail, which would cost 
something, and the insulation, we are afraid, 
would be a source of trouble. In some 
respects, Mr. Powell's system is more com- 
plete than that of Sir D. Salomon’s, for the 
latter breaks his centre-insulated rail iato 
‘block sections ” ; but we do not think that 
either plan is likely to be adopted for some 
time. A really useful invention is shown in 
the Eastern Gallery in the shape of 
King’s patent electric railway signal, 
which is specially adapted for use 
on single lines in sparsely - populated 
countries, or where the amount of 
traffic will not allow of a competent and 
ample staff of signalmen. In the model we 
have a single line with a branch to a siding 
and three posts, one of which contains a 
clock capable of indicating time up to 15 
minutes, and a semaphore put “on” by 
mechanical means as the train passes over & 
lever treadle level with the rails. This sema- 
phore is put to ‘‘ off’’ by means of electricity 
when the train reaches the next post, where, 
at the same time, it puts the second signal 
at danger. The use of the clock is not quite 
apparent, for the inventor can scarcely 
expect his system to be adopted in crowded 
districts, but for certain purposes it will be 
employed in the following way :—The clock, 
say, is at post A: a driver approaching and 
finding the signal ‘‘off’’ will see by the 
clock how many minutes have elapsed since 
the previous train passed into that block 
section, and as his engine passes the post it 
will, as explained above, put the semaphore 
at danger and the clock-hand back to zero. 
When the engine passes post B, it again 
runs over a treadle, which puts the sema- 
phore at B to danger and clears the block 
section in the rear by lowering the sema- 
phore at A, where. the clock-hand again 
indicates the number of minutes since the 
engine passed. Suppose post B guards the 
entrance to a siding, the engine which passes 
A and enters the block between A and B 
puts a special semaphore at danger at B by 
means of electricity, and thus gives warning 
that a train is approaching, and that the 
pointsman must be ready to clear or to pass 
into the siding, as the case may be,—a lever 
at B working a signal at C to indicate 
whether the branch or siding 13 clear. 
The arrangements are all under cover, 
and the treadles and other accessories 
are so arranged that the signals work 
at the same speed whether a fast or 
slow train passes; in fact, the details 
have been carefully worked out, and the. 
system will no doubt find employment in 
America, Australia, and other places, as well 
as in large goods stations with long lengths 
of sidings. Another device worth notice is 
found in the Southern Gallery, where Dr. 
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Garau shows a model of his method of 
communicating with the guard by making 
the electric connection through the buffers. 
On pulling the signal cord in any compart- 
ment, an arm is thrown out from the side 
of the carriage, and a bell rung in the 
guard’s van. It is obvious, however, that 
this method is not to be compared with 
others, as it depends for its efficiency on the 
fact of the buffers being in contact, and 
that is not always the case except, perhaps, 
on some of the metropolitan lines. Alto- 
gether it may be said that although some 
useful novelties are shown at the Exhibition, 
so’ far as railway signalling is concerned, 
the established methods are the best. 


WATCH - CLEANING AND 
REPAIRING. 


By “ A FELttow- Worxman.’’ 


The. Verge Watch. 


EFORE I begin I should like to say that it 

: is not my intention to write this for the 
benefit of general jobbers or improvers. My 
intentions are to put before the amateur, and 
those who wish to learn the trade and have not 
the needy to buy it, the easiest and cheapest 
way that I know of; so that if I can give any 
poor novice a start, or any amateurs a few 
evenings’ amusement, without touching their 
pockets, I shall be satisfied. 

First remove the movement from the case. 
Poise the movement in your left hand so that 
your thumb comes on the contrate-wheel F. 
Now the watch should stop. Remove cockplate 
(D) screw ; then, with your tweezers (9d.) take 
off cockplate, now put your tweezers in front of 
the pin that secures the hairspring and lever it 
out, acd turn back the balance B until 
the hairspring is free. After you have 
removed the balance you can let watch 
run down; now remove the hands, next 
the dial (or face); you will be able to re- 
move pins best with the small blade of a knife. 
Now take off hour-wheel, next, motion wheel, 
then’ with your pliers (2s.), remove canon- 
pinion which carries the minute-hand; then 
remove regulator (put the screws in a piece of 
paper, and put R on it), next barrel bridge, if it 
has one; now the pins in pillars, and take off 
plate; the barrel-lid or cover is removed by 
striking the arbor on the opposite side. 

Now tako upper or top plate, Fig. 2, poise it 
in left hand with follower stud (B) towards you, 
and with your long-nosed pliers (1s. 1d.), remove 
follower, then escape wheel (A), then potence J. 
Before removing the escape it is necessary to see 
that the heles are all right, and that it is in 
order; but I will give that further on. We will 
presume now that the watch only wants cleaning. 

Begin with the pillar or bottom plate (Fig. 2). 
Brush round and round against the sun (if you 
brush straight across, it will show scratchy), 
dapping out the. chamfers and hollow places, 
using the best white chalk (which you should 
keep in a little box under your bench) until you 
have removed all traces of dirt and oil, espe- 
cially round the holes and in the chamfer ; if the 
chalk or dry brush (8d.) does not do it satisfactory 
you must use another brush, which has been 
damped with oil and rubbed on a piece of wood, 
which we will call the wet brush; but always 
finish with the dry brush, and be sparing with 
your chalk. You must hold the article in a 
piece of thin unglazed paper while cleaning. 
Clean the holes with pegwood (2d. per 
bundic) or dogwood, and sharp at one end, 
bringing it off to a fine point, cutting off the 
other end with three sides for cleaning the 
chamfers. We will call this a skewer. Now 
with your skewer clean out the holes F, E, G, I, 
first one side and then the other until, by holding 
it up to the light, the hole looks bright and 
clean, and the skewer comes out clean. Put 
this in a saucer under a glass, and take the top 
plato (Fig. 2): clean thisin the same way ; be 
careful of the stop spring (K), also clean hole 
in follower stud (B, or counter potence). Put 
this under the glass and take potence (J). 
Ciean escape-hole front and back. In cleaning 
the bettom bolo, be careful not to press too hard. 
Cut the skewer flat at the point the size of the 
hole, und keep cleaning until you can see the 
bottom of the hole. If you should break the 


point in the hole you must be careful to remoye 
it. It is done by carefully working in the 
point of a bottoming tool, which should be smaller 
than the hole; as soon as it has reached the 
bottom it will not throw out any more wood ; 
then go on cleaning again. Next take the 
cockplate (D, Fig. 3), dap out the fretwork. 
Next regulator H, now barrel, clean out holes, 
and harbor (C), oil pivots of arbor and put on 
lid. The cut in the lid should come directly 
over thedhole made for chain-hook ; clean follower 
by holding it in your pliers; clean fusee (K): 
In cleaning cogs or teeth, you must use wet 
brush first : the teeth should be bright both sides, 
next centre-whecl, dap out pinion-leaves (i.e., 
the steel teeth); third wheel, E; contrate, F; 
escape, A. Now the balance or verge (B). 


FS Cll. 


This should be cleaned ‘with the pith of elder, 
which should be collected in the winter or 
spring. Select white dead pieces, lay it in a dry 
place ; when you want to use it remove the bark 
and the pith will be firm, soft, and beautifully 
clean. Take the balance in your left hand, and 

ress the pith on the verge until it touches the 
collet (L). Push it on and off until the pallets 
are clean ;if you cannot remove all dirt with 
your pith, use the point of your skewer, be 
careful if you use your brush—always lay 
the balance down with the verge resting on the 
saucer or pad, and then it will not get broken. 
Now clean the wheels under the face ; hands are 
cleaned by laying them, face downwards, on a 
piece of wash-leather, and rubbing them to and 
fro with your finger; now we will put it 
together; before you drive a screw, you turn 
it backwards until you feel it drop; then screw 
up—never force it. 

First put on tho potence, then put tho escape- 
wheel in its place; if there should be more than 
one hole, it is generally the hole nearest tho 
screw, but you will see which way the dovetail 
(N) has been moved; hold the escape-wheel 
with the forefinger of. your left hand until you 


have fitted the follower; allow a litile shake; now 
take pillar-plate, put in third wheel first, centre 
next, fusee next, contrate next (barrel next, if 
there is not a bridge); put on upper plate, place 
the thumb and third finger under the pillar- 
plate, and the first and second finger on the 
upper plate, and with your tweezers put the 
pivots in their respective holes, while you gently 
press with your fingers; a short pin comes 
under the cock-plate, and barrel-bridge and 
regulator. 
; (L forgot to say that, before you put in 
escapo-wheel you must oil the holes in potence 
and follower; a small drill is best; for oiling 
one dip is sufficient). 

Now oil the holes you have cleaned; put in 
barrel; make sure, when you drive in any screw 


over the potence, that it does not prise the 
potence away from the plate; put on ‘chain, 
sct up half-round, put on regulator, &c. ; to put 
the watch in beat, you must try it by means of 
your thumb on the contrate wheel, whichever 
way it goes furthest ease it—in this way you 
will get it true; allow a little end shake. Now 
ut on canon-pinion; if it fits loose, put a small 
hair out of your brush in to make hole smaller ; 
put on dial (clean it first) then the hands, and 
your movements are ready for the case, which 
should be cleaned with wet whiting and a 
stick, then left to dry, and brushed off with a 
brush kept on purpose—not your dry brush. 
Screws.—The cockplate screw is the first 
which comes under our notice. In fitting this 
screw, above all others, great care should be 
taken. Take a piece of steel wire, the size of 
countersink in cockplate, centro it and turn for 
thread; itis not necessary to make the thread 
up close to the head. Take your saw and cut 
nearly off, return it to the screw-plate, break 
off; now file tho head level, take your saw and 
make a slot for driver, file off all burrs, put it 
on a piece of charcoal, and blow toa glowing 
red-heat, and drop it into cold water, polish the 
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head, and put it onthe blue-pan. Fig. 4 isa 
sketch of a screw as it should be made; take care 
that when it is screwed on that the end does 
` not go beyond the plate; it should go nearly 
through. You should always take particular 
care, when fitting a screw to either plate, that 
the end does not go beyond the inner surface. 
You can buy screws in the rough, but making 
them is a good'practice for the graver; a 
screw-plate and tans will cost about 3s, 

Escapement.— Now, the escapement is the 
principal thing. It is composed of the escape- 
wheel, potence, follower, balance, and cock- 
plate, which should always be examined before 
you clean a watch. 

EscaPE-WHEEL.—The front of the teeth 
should never be touched, as that is your only 
guide; if the teeth have lost their points, you 
must file at the back with a “ balance-wheel. 
file (4d.) ; hold it in your:handas shown, Fig. 5, 
you place it between your forefinger and thumb, 
and place your second finger behind your fore, 
to act asa support and guide; if you send it to 
London you can get it properly cut for 6d. ; but 
before you cut it you must find out if the teeth 
are-all of the same length. You cannot do this 
in the turns; you must place it on the face of a 
piece. of true fat Turkey or oil-stone, and work 
it round-and round until all the teeth touch the 
stone. You can remove the burr from the inside 
ve a piece of slate-pencil, shaped as shown, 

ig. 6 


To Pot N A Prvton.—Get one in the rough 
(4d.) ; send the old one as pattern, which must 
be removed as follows:— Place the wheel 
on a stake and drive out with a punch; Figs. 7 
to 10 show the progress of the. pinion. 

VeERGE.—The pallets of the verge should not 
stand at right angles, nor should it be too 


proud (Fig. 11 is about the proper angle). 
measure from the bottom of the potence. to the 
top of escape-wheel, as shown by the horizontal 
lines, Fig. 12. Now fit it in your carriage. 
There are several sorts of carriage, but they are 
all more or less dangerous; the best I know 
of for beginners are Figs. 13 and 14. Fig. 13 
18 a rose made of bone, A and B are two plugs 
made of peg-wood. Sharp up a piece of peg- 
wood and press through the rose, cut the bottom 
end off close to the rose from A to the shouider 
of bottom pivot (B); cut off and-split in two 
halves; cut a little crease up the centre of 
inside, and cut one a little shorter than the 
Other (see Fig. 14). Turn for collet, then 
balance next bottom pivot, then top pivot. Now 
Place verge on “verge riveting stake” (4d), 
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and, with a spring punch, rivet on balance. 
If banking-pins are in the potence, you 
can rivet on balance, but if it (the banking) 
is on the outside of the balance you:must adjust 
the verge, as per Fig. 15. A is bottom pallet, B 
is top pallet ; when the pin on the rim of balance 
is exact between the two bankings, the pallets 
should stand as. shownin Fig. 15. Now, having 
riveted your verge, next see to the holes; if 
they are jewelled, you will have made the pivot 
to fit the holes; but if:brass, vice versd. 


To Pur a New Hose:1n Coorrrate (on Baz). 


—If there is sufficientof the bush left, you may 
knock it through a little ‘way ; file away nearly 
to the bottom of the old' hole; then, with a drill 
same size as pivot, drill the hole; finish with a 
bottoming-tool, which should be chisel-pointed, 
the chamfer a little ; if there is not enough bush 
left, you must fit a fresh one; fit a piece of 
brass wire, which should be cut off close from 
the inside; make the .hole a little out of the 


centre, so that by turning the bush round you 
can bring the verge upright; the bottom hole is 
done in the same way, only cut: off close on the 
outside, or else it may rub on centre- wheel. 

To put a hole in potence slip, you can fita 
Make the old 
hole large enough to hold bush firm with a small 
broach. If your escape is not deep enough on 
verge, or, as I should say, got too much drop, 
it is then necessary to file away the face of the 
potence. This should be done with great care. 
A good fine file that will cut without any press- 
ing. Fancy you are trying to file the hole, and 
in this way you will get a flat surface. Some 
would chamfer the hole, but I do not agree with 
that, as the potence will have eventually to be 
cut. In gome cases a new slip is necessary, 
and in such cases I should advise my 
readers to put one. They will find that it 
is easier to put a new one than ‘make the 
old one do’; in fact, makeshifts in 
any part of a watch will not do—it is sure to 
take a long time, and is only a makeshift when 
itis done. Therefore, throw away the old slip, 
and fita new one; but before you throw it away 
you must get position of the hole, which isdone 
with a simple tool, 16 and 17. The. screw B 
raises or lowers point A. You lay your tool on 
plate, to which you have fixed potence. and 
follower, and take heights of hole; thus you 
secure the height. The hole should be in:a line 
with the.top and :bottom hole. Now try:your 
drop, which, if it is not right, you must adjust 
with the -potence ‘slip. If there is too much 
drop at top, you must move the slip from:A to 
B; if at bottom, vice verséd. By making.a:mark 
across the face of .the potence, you will be able 
to see. how much you move it. There should 
beia little more drop at bottom than top, just 
enough to discern. This may not seem right in 
theory, but you will find it right in practice. 
I can explain if required. 

Harrspring.— Practice only can manage a 
hairspring ; so I should advise you to get an old 
one and practice upon. it. There are tweezers 
made for the purpose. If you want to shift the 
collet after it is on the verge, you must insert 
the head of a small drill in the slot of the collet, 
then by gradually turning the drill you will 
open the collet, and then you can move it which 
way you like. If you have got a hairspring 
that lies uneven, you must put it on a blue- 
pan and blue it. When you take it from the 
pan it should be flat; but the less you mess 
hairsprings about the better. A hairspring is 
not much use after it has been crippled. 

Now I think we have done with the escape- 
ment, and will go on with the other parts. 

Puiar Prate, Fic. 1.— Always try the 
pillars; and if you find one loose, place one end 
on a piece of lead and rivet tighter. No 
screw should protrude through tho inside of 
the plate or steady pins, or anything that is 
=p to interfere with the wheels between the 
plates. 

Maxine a New Hore.—First get the position 
of the old hole, as follows. Fig. 19, C (where 
the lines cross), is the old hole; first make two 
dots, A and B, with your centre-punch, and 
draw the lines indicated with your compass. Now 
drive out the old bush, fit in a fresh one—that 
is, file up a piece of good brass wire, press it 
firmly into the hole, and cut off close to the 
inside, and about lin. from the outside. Now 
take your compass again, and make the diagram 
perfect, which have been partly destroyed by 
the removal of old bush. Now drill a small 
hole at C, exactly where the lines cross one 
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another, put in the wheel with the other wheels, 
and try the depth, when, by taking hold of-the 
iin. left for this purpose, you can put the wheel 
deeper or fleeter, as you require it. Now break 
off the lin., which has been previously nearly 
cut off, with an old knife. 


(To be continued.) 


IRIS - DIAPHRAGM FOR VARYING 
THE APERTURE OF MICROSCOPE 


OBJECTIVES. 

NOME years since, Dr. Royston-Pigott ap- 

plied an Iris-diaphragm behind the objec- 

tive for reducing the aperture of objectives, in 

support of the view which he was then advocating 

that wide-aperture objectives produced confused 
images. 

The editor of the Northern Microscopist has 
recently suggested the use of such a diaphragm 
to enable penetration to be obtained with wide- 
angled objectives of different apertures. Fig. 1 
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is a side view of the apparatus, as made by Mre.. 
C. Oollins, of Great Portland-street, and Fig. 2 
a front view. The upper end in the former 
Fig. screws.into the microscope tube, while the 
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lower receives the objective. The diaphragm is- 
opened or shut by sliding the lever projecting at 
the side. The partial closing of the diaphragm 
does not, of course, contract the feld, but 
diminishes its brightness -by ,obstructing the 
passage of a greater orrless:part of the cone of 
rays. 

la some remarks on: the use of the apparatus 
it is pointed out* that it shows the value of wide 
apertures for good définition, for if a preparation 
of the proboscis of the. blow-fly. be -.observed 
with an inch objective having an air angle of 
30°, the view is superb, tho : pseudd-tracheal 
markings come out well-defined and sharp ; but 
close the shutter until an-angle.of :14° or less is 
obtained, and examine again, when it will be 
found that the definition: is. not nearly so good, 
while there is more penetration, the whole of 
the pseudo-tracheal tube being observed under 
one focussing. While in this condition, the eye 
being still applied to the tube, open the shutter 
to its full extent, and the effect of wide aperture 
will demonstrate itself. 

‘¢ Perhaps the best object to show the amount 
of penetration possessed by objectives of low 
angle, may be found in the micro-fungus, 
Myxotrichum deflexum, or M. chartarum, observed. 
under the lin. objective. The former object 
consists of little patches of grey downy balls, 
from which arise a number of radiating threads, 
furnished with a few opposite and deflexed 
branches. Under an inch objective of 30° air 
angle, but few of these branches can be seen 
under one focussing, the remainder being 
enveloped in a haze of light; butif a central 
layer be focussed, the simple closing of the 
shutter will suffice to bring the superior and 
inferior layers into view, though, of course, the 
image is not so bright and well defined as 
before.”’ 


2 North. Micro. IL, (1882), pp. 13, 14 (2 Figs-). 
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PRACTICAL NOTES ON PLUMBING.— 
| XXIX.* 
By P. J. Davies, H.M.A.S.P., &o. 
Stool-Valves. 


IG. 148 shows the stool-valve with stuffing- 
box, for fixing under the seat of a w.c., 


attached to the spreader. I gave a full descrip- 
tion of it last week. 
ES QEM. 
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The Bellows Regu ator. 


So far as reliance is] concerned, this closet- 
‘valve regulator is unquestionably the best yet 
“introduced; it is simply a lantern bellows, 

with copper, or other metal casing, as shown at 
Fig. 156. P isthe casing, L the bellows fixed 
round the top of the casing; the action is, that 
-tho raising of the handle N, Fig. 84 (whereon is 
‘fixed a spur), brings up the valve-lever N, Fig. 
142, and, with it, the rod of the bellows J, or 
`B, Fig. 156. When the handle is dropped, the 
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-apparatus is prevented from falling back quickly 
by reason of the bellows expanding and dis- 
‘placing the air from within the casing, in pro- 
portion to the opening of the regulating-tap, 
AA. Itis not unusual to make these bellows 
“to take in the air through the regulating-cock, 
‘instead of expelling it; but, under any circum- 
-stances, the same end is attained, that is to say, 
the lever with valve is allowed to close slowly. 


Oil Brass Oloset-Regulators. 


Thoroughly practical men, I am. sure, will 
agree with me when I say that I cannot recom- 
mend the regulators, inasmuch as where oil is 


* From the Building N.ws, All rights reserved, 


used as a lubricant, it very soon becomes 
cloggy, and even glycerine will not be found a 
good lubricant for any length of time, though it 
is far better than common oil, more especially in 
the winter season. A, Fig. 157, is the cylinder, 
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within which the piston, D, works. On raising 
this, air gets below J, and, when the lever or 
rod is depressed, the bucket J of the piston ex- 
pands, and so keeps the valve-lever from sud- 
denly falling ; but, by opening tho regulating- 
screw C, the inclosed air is released, and, in 
proportion to the opening, so the piston, with 
the closet-valve, is allowed to fall and close the 
seating. Thiskind of regulator is shown at Fig. 
1574, as generally fitted to a stool-valve on an 
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iron frame, MN, in damp places, where the 
bellows are likely to decay. J is the regulator. 
In such situations glycerine (or quicksilver) 
should be used, instead of sweet oil. 


Cottage Closet-Valves with Diaphragms. 


These valves will be shown at Figs. 158 and 
169, which we dre compelled to hold over till next 
week. Fig. 158 is the supply-pipe to come from 
below and be connected at I, which, in many in- 
stances, will save a bend, as also some lead 
piping. Fig. 159 shows the valve, having the 
inlet on top at I; this will be found very suitable 
in cases when the pipe has to be run down the 
left-hand side of a w.c., and will also save a 
double bend. These closet-valves, however, as 
generally made, are very objectionable, for ex- 
emplification of which see Fig. 160; this is the 
cottage closet-valve, with diaphragm in section. 
I is the inlet, F the outlet, and M the brass part 
of the valve, to which is fixed the indiarubber 
X. This valve, in order to keep it perpen- 
dicular to the seating, has a guide-nut, T, 
having spurs or feathers, see PQ RS, also NT. 
This blocks the water-passage, and often to 
the extent of three-fourths of the water-way, so 
thatit issimply absurd to usean inch valve incon- 
nection with an inch pipe. Such a valve as the 
one illustrated should, therefore, never be used. 
These valves though, be it understood, are 
capable of improvement; for instance, instead 
of using the feathered nut, as shown in the dia- 
gram, and commonly made for these valves, let 
the top-plate V, just where the spindle enters at 
W, be made, as shown, longer than those at 


Figs. 158 and 159, and so let this guide and 
steady the valve. There is no reason why this 
should not be done. 


Single Diaphragm Waste-Preventing 
Valves. 


Fig. 1604 represents one of the firat single 
diaphragm waste-preventing valvesmade by my 
late firm at Hornsey and King’s Cross; the 
same have been made to a very great extent, on 
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account of their extreme simplicity. They are 
suitable for a servaut’s closet, or may be fixed 
over a service-box for either valve or pan- 
closets. G isthe seating to be soldered to the 
bottom of the cistern, and over the down-pipe 
I, or this may be connected by nut and screw to 
the cistern. M is the pull-up spindle for 
attaching the copper wire to D (which may be 
made to work through a stuffing-box at P), the 
spindle for actuating the flexible diaphragm L. 
This diaphragm is fixed at H to the ring P, 
which is also connected to the valve-plate B. 
At B is a small regulating-hole, for the purpose 
of allowing the descent of the valve when the 
spindle is being held up. 

The action is that, on pulling up the spindle 
D, it brings up the flexible diaphragm, and, 
with it, the outlet-valve A; but, as the top, Q, 
limits the amount of lift to both diaphragm and 
valve, the flexibility of the diaphragm allows 
the valve to descend slowly, and so cuts off the 
water from above and below the valve seating. 
This valve has been made to work under the 
closet seat, and is done by making the casing Q 
watertight with a stuffing-box, and by outling 
a thread either at J or any other part of the 
valve-casing. Of course, in this latter case 
the spindle M is best worked with a lever. 


Diaphragm Waste-Preventing Closet 
Cottage Valves. 


Fig. 161 illustrates a double diaphragm waste- 
preventer valve. It has an improvement over 
that shown in Fig. 160, inasmuch as the 
feathered nut is here dispensed with, and the 
spindle made to work through a guide in the 
top. To understand the action note the follow- 
ing particulars: Suppose all to be full of water, 
i.e., between D, H, A, V, &c., V to be the 
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inlet, and A the outlet; then pull up the 
spindle P of the top diaphragm B ; this, by 
reason that the water is between the two dia. 
phragms will, so to speak, suck up the other 
diaphragm D, thereby opening the valve at- 
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tached, when, of course, water will run to the 
w.c. ; but by reason that there is a small hole F 
in the bottom diaphragm, and that this dia- 
pbragm has weight, the water will run up 
through the hole F, and allow the diaphragm D 
with the valve S to descend slowly, and again 
cover the seating; this happens notwithstanding 
that the lever and top diaphragm are being held 
up. 

Suppose such an action to have taken place, 
and drop the lever, the top diaphragm will fall 
and send out water from between the diaphragms 
through the small and simple relief-valve E, 
which opens downward; the arrows indicate 
the direction in which the water rushes during 
the time the valve is in action—i.c., during ; the 


upward or downward motion. eR 


Double-Action Waste-Preventer Valves. 


The Metropolitan and other water company’s 
Acts, especially that dated 1871, has created 
much agitation and not a little enterprise and 
inventivetalentinthemanufacture of water- closet 
valves, which may very easily be accounted for 
by reference to the following items in the Act. 
It will be seen by Clause 21, which I here insert, 
that the supply of water to closetsis limited. It 
says :— 

te Every water-closet cistern or water-closet 
service-box hereafter fitted, in which water sup- 
plied by the company is to be used, shall have 
an efficient waste-preventing apparatus £o con- 
structed as not to be capable of discharging 
more than two gallons of water at each flush.” 
But it does not make any stipulation as to the 
number of times you may repeat the flushes. 
Here isthe result: by referring once more to Fig. 
147 you will observe the valve-closet, and above 
it the cistern with the double-action waste- 
preventing valve, capable of discharging the 
two gallons twice over, but at different intervals. 
These after-flush valves should be thoroughly 
understood by every plumber, for the reason 
that, like most other water fittinga, their good 
or bad working will, to a great extent, depend 
upon the treatment they rcceive from him. 
Every builder or master plumber should bear 
this well in mind, as my experience has taught 
me that half the best sanitary fittings (more 
especially valves) are spoilt by the clumsiness 
or carelessness of unskilled workmen. 

Fig. 162 is a section of one of tho Double- 
action Water-waste Preventers (for the method 
of fixing and elevation sce Fig. 147) for fixing 
in a cistern under water. B is the tinned seat- 
ing, to be wiped over the mouth of the down- 

ipe leading to the w.c., as at 49, Fig. 147. 

L, Fig. 162, are the valve-seatings; I and X 

are the suckers, and JJ the sucker-plates; RR 
the regulating-holes, GT the casing. 

Next refer to Fig. 163, which illustrates a 
valve similar to Fig 162, the difference being 
that Fig. 163 is for fixing under the seat of 
& w.c., and consequently the body, shell, or 
casing must be varied from that shown at Fig. 
162, but Fig. 163 may be fixed and used either 
in or out of a cistern; that is to say, the outlet 
A of the valve may be screwed to the bottom 
of the cistern with an ordinary fly or back-nut, 


or it may be screwed into a pipe; this, though, 
only under exceptional circumstances, as the 
cost of the valve at Fig. 163 is nearly double 
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that of 162, in consequence of the extra strength 
required for the body-shell or casing, and the 
extra work for stuffing nuts, boxes, c. 

The valve WL, when fixed to work under 
heavy pressure, is made with loose, retarding 
pistons, and chambers, as shown by the dotted 
lines at 79 and 80; this is nothing more than a 
water-cushion or cataract, as shown at K, Fig. 
153. The real use of the water- cushion in Fig. 
163 is to prevent the slamming of the valves; 
whilst the use of the same in Fig. 153 is to 
keep the valve open for a particular period. It 
also acts as a preventative to slamming. Ifa 
flexible diaphragm is used, as illustrated at L, 
160 A, or a ball connected to the valve-dish, 
the valve cannot drop off, and the valve conse- 
quently falls slowly, accordingly as the ball or 
diaphragm may expand, open, or fall. 


(To be continued.) 


ON COMETS.* 
By Witt1am Hucears, D.C.L., LL.D., F.R.S. 


T the present moment there is no consensus of 
opinion as to the nature of comets. But 
within the last few years, from two opposite direc- 
tions—from the use of the spectroscope and from 
mathematical investigation applied to the periodical 
displays of shooting stars—much knowledge has 
been gained of their nature, though there are still 
many points on which wecan only speculate. It 
is my purpose this evening to give chief prominence 
to the new knowledge which these two methods of 
research have placed within our reach, and to dis- 
tinguish as clearly as may be possible between 
what we know about comets and whatis not more 
than speculation. 

To carry out this purpose we must first study 
carefully the phenomena which have to be ex- 
plained, namely, the essential appearances and 
changes which comets present during their approach 
to the sun, at the time that they are visible to us. 

It is not necessary here to describe in detail the 
more purely astronomical side of the subject. It 
will be sufficient to say, in two words, that some 
comets have become permanent members of our 
system, while others probably visit us once only, 
never to return. It depends upon a comet’s velocity 
whether its course should be a hyperbola, a para- 


* The substance of a lecture delivered before the Royal 
Institution. 


bola, or an ellipse. In the latter case only can it 
become a permanently attached member of our 
system. If the velocity of the comet when at the 
earth’s distance from the sun exceeds 26 miles a 
second, the comet must go off into space, never to- 
come back to us. If the comet is going less swiftly, 
its path will return into itself, and it will visit us 
periodically after longer or shorter wanderings. In 
the case of many comets, including the brightest 
comet of last year, their velocity is so near the 
parabolic limit that it is scarcely possible, from 
observations made in the small part of their orbit 
near the sun, to be quite sure whether they will 
return to us or not. A number of comets, chiefly 
small ones, are certainly periodic, and of some 
comets several returns, true to the calculated time, 
have been observed. 

The small portion of the comet’s life during 
which we are able to study it is quite unlike its 
ordin humdrum existence. It consists of the 
short period of extreme excitement into which it is 
thrown by a more or less near approach to the sun— 
a state of things which is accompanied by rapid 
ane marvellous changes, often on a stupendous 
scale. 

1. The nucleus. With the aid of a telescope, in 
the heads of most comets a minute bright point ma 
be found. This apparently insignificent speck 1s 
truly the heart and kernel of the whole thing— 
potentially it is the comet. It is this small part 
alone which conforms rigorously to the laws of 
gravitation, and moves strictly in its orbit. If we 
could see a great comet during its distant wander- 
ings’ when it has put off the gala trappings of 
perihelion, it would be a very sober object, and 
consist of little more than nucleus alone. It is 
only this part of the comet which can have any 
claim to solidity, or even appreciable weight. 
Though many of the telescopic comets are of ex- 
tremely small mass, nucleus included—so small 
indeed, that they are unable to perturb such small 
bodies as Jupiter’s satellites—yet in some large 
comets the nucleus may be a few hundred miles in 
diameter, and may consist of solid matter. I need 
not say that the collision of a cometary nucleus 
of this order with the earth would be fraught with 
danger on a very wide scale. 

2. The cont. This appears usually as a luminous 
fog surrounding the nucleus, and gradually shad- 
ing off from it. The nucleus and the coma form 
together the head of the comet. 

3. The tail. The tail may be considered as a 
continuation, in a direction opposite to that of the 
sun, of the luminous fog of the coma. This 
appendage may be scarcely distinguishable as a 
slight elongation of the coma, or it may extend 
half across the heavens, and be many millions of 
miles in length. The tail may be single, or com- 
posed of several branches. 

We must now study more closely the cometary 
appearances as they may be seen when a large 
telescope is directed to a brilliant comet. I have 
selected for this purpose the Great Comet for 1858, 
and I shall exhibit on the screen a series of views 
of this comet, taken at intervals of a few days. The 
first set shows the growth, position, and form of 
the tail, as a whole. The second group represents 
the more detailed structure and changes of form of 
the head of the comet, as viewed in a large tele- 
scope. These views are, of course, from sketches 
made at the telescope. Last year several attempts 
were made to photograph the comet which appeared 
in June. M. Janssen has kindly sent me a positive 
taken from the original negative. M. Janssen pur- 
posely sacrificed detail in the head of the comet, 
for the sake of obtaining the structure and form of 
the tail, exposing the plate for thirty minutes. 
From a careful examination of several similar 
negatives, Janssen made a drawing of the comet. 

Common, at Ealing, with a fine three-foot 
reflector of his own construction, also photographed 
the comet, but his object, different from that of 
Janssen, was to get the form of the nucleus. For 
this purpose he gave an exposure of only ten 
minutes—far too short to obtain an impression of 
the tail. The comet was also photographed by Dr. 
Draper, of New York. My own work was confined 
to the comet’s spectrum, of which I shall speak 
presently. i , 

We may now advance to the consideration of two 
primary questions :— 

1. Does a comet shine wholly by reflected solar 
light, or has it also light uf its own ? 

2. Of what material is a comet composed ? 

The spectroscope has furnished us with informa- 
tion on both these points. The first successful 
application of the spectroscope to a comet was in 
1864, when Donati discovered in its light three 
bright bands. In 1866 I was able to distinguish 
two kinds of light from a telescopic comet—the one 
kind giving a continuous spectrum and presumably 
solar light, and the other a spectrum of three 
bright bands, similar to those which had been seen 
by Donati. But in 1868 a great advance was 
made. The close agreement of measures I took of 
the bands of the comet / of that year with those I 
had previously taken of the spectrum of certain 
compounds of carbon led me to a at directly, 
in conjunction with my friend Dr. W. Allen Miller, 
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the spectrum of the induction spark in olefiant gas, 
with the comet’s spectrum, in the manner shown 
upon the screen. 

There could be no longer any doubt of the 
oneness of chemical nature of the cometary stuif 
with the gas we were using—in fact, that carbon, 
in some form or in some state of combination, 
existed in the cometary matter. From that time 
sometwenty comets have becn examined by different 
observers. The general close agreement, notwith- 
standing some; small divergences, of the positions 
of the three bands with those seen in the flame 
spectrum of hydrocarbons, leaves no doubt what- 
ever that the original light of comets is really due 
to matter containing carbon in combination with 
hydrogen. 

At first, indecd, for certain reasons, I was led t 
consider this spectrum to be that of carbon itself in 

the form of gas: a view still held by some physicists; 
but subsequent researches by several experimental- 
ists on this point appear to me to be strongly in 
favour of carbon combined with hydrogen. 

Last year another advance was made. For the 
first time since the spectroscope has been in the 
hands of the astronomer, the coming of a bright 
comet made it possible to extend this mode of re- 
search into the more refrangible region of the 
spectrum. Making use of the apparatus and 
arrangements which I employed for photographing 
the spectra of stars, I succeeded in obtaining a 
photograph of the svectrum of the head of 
comet ù. 

A copy of this spectrum is now upon the screen. 
There is a continuous spectrum which can be traced 
from about G to beyond K, in which are seen dis- 
tinctly severul of the Fraunhofer lines, G, 4 H, K, 
and mary others. ‘The presence of these lines was 
crucial, and made it certain that this continuous 
spectrum was really due to reflected solar light. 

ut there was also present a second spectram con- 
sisting chiefly of two groups of bright lines. These 
evidently were due to the same light which is re- 
solved, in the visible region, into the three bright 
groups. I regarded them with intense interest, for 
there was certainly hidden within these hierogly- 
phics some new information for us. Measures of 
their position in the spectrum, taken under the 
microscope, brought out that these groups were 
undoubtedly the same which appear in certain 
compounds of carbon, Professors Liveing and 
Dowar had recently shown that these groups indi- 
cate a nitrogen compound of carbon, namely, 
cyanogen. On this view there must be in the 
cometary matter, besides carbon and hydrogen, the 
clement actrogen. 

A few days after my photograph was taken, Dr. 
Draper succeeded in obtaining a photograph of 
the comet’s spectrum, which appears to confirm 
mine so faras the bright lines, but does not give 
the Fraunhofer lines. About the same time that 
the observations were made on the comet, Pro- 
fessor Dewar succeeded ın confirming his results, 
by the reversal of the groups, employing either 
titanic cyanide or boron nitride. 

The positions and characters of these bands, 
together with those in the visible spectrum, leave 
no doubt that the substances, carbon, hydrogen, 
-and nitrogen, and probably oxygen, are present in 
the cometary matter, and that this light-emitting 
stuff appears to be essentially of the sume chemical 
nature for all the comets, some twenty, which 
have been observed up to the present time. Cer- 
tain minor modificatious of the common type of 
spectrum are often present, and show, as was to 
be expected, that the conditions prevailing in dif- 
ferent comets, and indeed in any one. comet from 
day to day, are not rigidly uniform. 

The temperature, the state of tenuity, the more 
or less copious supply from the nucleus of the 
gaseous matter, must be subject to continual 
variation. At times it is probable that the hydro- 
carbon spectrum is complicated by traces of the 
spectrum of the oxygen compounds of carbon. 
These and other possible variations betray them- 
selves to us in the spectrum, by the length 
of range of refrangibility through which 
each group can be traced, by an alteration 
in the position of maximum brightness in the 
groups, by the relative brightness of the groups, 
by a more or less breaking up of the shaded 
light of the bands and the visibility or otherwise 
ot bright lines, by a more or less distinctness of 
tho violet group, and, lastly, by the visibility in the 
brightest comet of last year of a less refrangible 
band of the hydrocarbon spectrum which occurs 
between C and D of the spectrum.* 

We must now consider the information about 
the nature of comets which has come to us from a 
wholly different source. On almost any fine night, 
after a short watch of the heavens, we shall see 
the well-known appearances of ‘‘ shooting stars.” 

_ At ordinary times these are small, and appear in- 
ditferently in all parts of the heavens; but on 
certain nights they show themselves in great 
A SS a a A 

* For these reasons measures of these bands should be 
considered as strictly applicable to the particular comet 
at the tire of observution only, and not necessarily as 
applicable to other comets. 


numbers, and of such brilliancy, as to pre- 
sent a spectacle of much magnificence. On 
such occasions one remarkable feature presents 
itself, which is well marked in the diagram on the 
screen. The meteors wll shoot forth from one 
spot, which is called the radiant point. A little 
consideration will show that this appearance is 
really due to perspective, and represents the vanish- 
ing point of the parallel courses in which the 
meteors are moving. Hence we learn that they all 
belong to an enormous swarm of these bodies which 
the earth is meeting, and further, we may find the 
direction in which the swarm is moving relatively 
to the earth. Now the researches of Olbers, H. A. 
Newton, and Adams showed that the November 
shower is really a planetary swarm, revolving 
round the sun in about 33} years. Further inves- 
tigations of Schiaparelli, Leverrier, and Oppolzer 
brought out the astonishing result that the path of 
the November meteors is really identical with that 
of a comet discovered by Tempel in 1865. Schia- 
parelli showed further, that another independent 
group of meteors which appears in August, has 
an orbit identical with the third comet of 1862. 
We are thus led to see the close physical connec- 
tion, and oneness of origin, if not indeed identity 
of nature, of comets and of these meteors. Now 
the meteors on these occasions are too minute 
to pass through the ordeal of ignition by our 
atmcusphere, they are burnt up before they reach 
the earth, but at other times small celestial masses 
come down to us, which, there can be little 
doubt, are of the same order of bodies, and similar 
in chemical nature. The meteorites we have in 
our hands contain matter of the same kind probably 
as that which gives rise to cometary phenomena. 
These two small meteorites, which fell at Esther- 
ville, were kindly sent to me by Professor Newton, 
as probably good examples of the sort of stuff of 
which the nuclei of comets are composed. The 
question arises, Are the revelations of the spectro- 
scope about cometsin harmony with what we know 
of the chemical nature of these celestial waifs and 
strays? 

Meteorites may be arranged in a long series, 
passing from metallic iron alloyed with nickel at 
one extremity, to those of a stony nature, chiefly 
silicates, at the other. In meteorites more than 
twenty of the elementary bodies have been found, 
including hydrogen, carbon, and nitrogen, which 
the spectroscope has shown to be in comets. It 
may be, however, that in the suu’s action on 
comets, we have to do not with the decomposition 
of the cometary matter, but with the setting free 
of gases occluded within the meteoric matter, 
forming the comet’s nucleus. If the meteoric 
matter were decomposed, we should expect a more 
complicated spectrum. 

Some years ago, in conjunction with my friend, 
Professor Maskelyne, I examined the spectra of 
certain meteorites, and obtained in several cases a 
spectrum similar to that of comets. Some meteor- 
ites, like that of Bokkveldt, contain a large per- 
centage of hydrocarbons. Professor Vogel has 
recently experimented in the same direction, and 
finds that the gas which comes off from the 
meteorite he used gives a hydrocarbon spectrum 
mixed with that of carbonic oxide, and under 
certain conditions the spectrum of hydrocarbon 
predominates and becomes almost exactly similar 
to that of comet 4 1881. Weare at a disadvantage 
in one particular, for we cannot get at meteorites 
as they exist in celestial space, but only after 
superficial ignition in passing through the air. 

Lhe experiments hitherto made throw but little 
light on the question, whether cyanogen ready 
formed is present in combination or otherwise in 
the comet, or whether it is formed at the time by 
the interaction of carbonaceous and nitrogenous 
matter. In the latter case we should have to admit 
a high temperature, which would be in favour of 
the view of an electric origin of the comet’s light. 
Professor A. Herschel and Dr. Von Konkoly have 
pointed out that the spectra of the periodic meteors 
are different for different groups. 1 may also men- 
tion that Captain Abney considers that he has evi- 
dence of hydrocarbons in the outer portion of 
the sun’s atmosphere. 

We have now advanced to the extreme boundary 
of the solid ground of our knowledge of comets. 
Before us lies the enchanted region of speculation. 
Without being too venturesome, we may well con- 
sider a few points which may explain more in 
detail some of the phenomena of comets. Of 
Whatever nature we may regard the tremendous 
changes which take place in them to be, we must 
certainly look for the primary disturbing cause to 
the sun. Is the solar heat sufficient to account 
directly for the self-light of comets, or does it act 
the part of a trigger, setting free chemical or elec- 
trical forces? On this point of the sufficiency of 
the solar radiation we must not look to the few 
cases of exceptionally close approach to the sun, 
but to the more average distanco of comets at 
perihelion. Professor Stokes has suggested that 
some results obtained by Mr. Crookes may throw 
light upon this question. He concluded from his 
experiments that in such vacua as existin planetary 
space the loss of heat, which in such cases would 


take place only by radiation, would be exceedingly 
small. In this way the heat received from thesun 
by the comet would accumulate, and we should get 
a much higher temperature than would otherwise 
be possible. In.this connection may be mentioned 
the remarkable persistence of the bright trains of 
meteors in the cold upper air, which sometimes 
reinain visibie for three-quarters of an hour before 
the light fades out by the gradual dissipation of 
the energy. 

Ineed hardly say that the enormous tails of 
bright comets, mauy millions of miles in length, 
cannot be considered as one and the same material 
object, brandished round like a great flaming 
sword, as the comet moves about the sun. It is 
but little less difficult to suppose that the cometary 
mass is of so large an extent as to include all the 
space successively occupied by the sweep of the tail 
at perihelion. On the material theory we seem to 
be shut up to the view that the tail ıs constantly 
renewed and reformed, either by matter streaming 
from the nucleus or in some other way. But this 
view involves velocities far greater than the force 
of gravitation can account for. Let us consider 
the order of the phenomena. Under the sun’s in- 
fluence, luminous jets issue from the matter of the 
nucleus on the side exposed to the sun’s heat. 
These are almost immediately arrested in their 
motion sunwards, and form a luminous cap; the 
matter of this cap then appears to stream out into 
the tail, as if by a violent wind setting against it. 
Now, one hypothesis supposes these appearances 
to correspond to the real state of things in the 
comet, and that there exists a repulsive force of 
some kind acting between the sun and the gaseous 
matter, after it has been emitted by the nucleus. 
On this hypothesis the forms of the tails of comets, 
which are usually curved, and denser on the con- 
vex side, admit of explanation. Each particle of 
matter of the tail must be moving in a curved 
course, under the influence of the motion 
it originally possessed, combined with that 
of this hypothetical repulsive force. But in 
the form which the tal assumes for us we 
have not uly to consider the effect of perspective, 
but also that the comet itself is advancing, so that 
the visible tail is due to the portion of space which 
at the time contains all the repelled matter, each 
particle describing its own independent orbit, and 
reflecting to the eye the solar light or giving out 
its own light, as the case may be. The value of 
the repulsive force which would be necessary on 
this theory has been investigated by Bessel, Peirce, 
and others. Recently Bredichin has investigated 
the curvatures of the tails of a number of comets. 
According to him, they fall into three classes, each 
type of curve depending upon a different assumed 
value of the repulsive force. This leads to another 
point, namely, the secondary tails which are often 
present. Some of these appear to be darted off 
with an energy of repulsion so enormously great 
that the original motion of the nucleus tells for 
very little, and hence the secondary tail is but 
slightly curved, or even is sensibly straight. 
Again, if we take the hypothesis that this repulsive 
force, of whatever character it may be, varies as 
the surface, and not, like gravity, as the mass, 
substances of different specitic gravity would be 
differently affected and separated from each other, 
and these secondary straight, or nearly straight, 
tails would, on this view, consist of the lightest 
matter. 

On this hypothesis a comet would suffer of course 
a large waste of material at each return to peri- 
helion, as the nucleus would be unable to gather 
up again to itself the scattered matter of the tail; 
and this view is in accordance with the fact that no 
comet of short period has a tail of any considerable 
magnitude. 

A theory, based on chemical decomposition, has 
been proposed by Professor Tyndall; but as this 
view has been illustrated here by the eloquent 
author himself, I will not now enter upon it. 

A different view of the whole matter has been 
suggested by Professor Tait. He supposes, not the 
nucleus only, but the whole comet, to consist of a 
Swarm, otf enormous dimensions, of minute 
meteoroids, which become self-luminous at and 
about the nucleus, in consequence of the impacts 
of the various meteoric masses against cach other, 
giving rise to incandescence, melting, the develop- 
ment of glowing gas, and the crushing and break- 
ing up of the bodies into fragments of different 
sizes, and endowed with a great variety of 
volocities. She tail he conceives to be a portion 
of the less dense part of the train illuminated by 
sunlight, and visible or invisible to us, according 
not only to circumstances of density, illumination, 
and nearness, but also of tactic arrangement, as of 
a flock of birds under different conditions of pers 
spective, orthe edge of a cloud of tobacco-smoke. 

On this hypothesis we should expect to find a 
more complicated spectrum, and the spectra of 
comets to differ greatly from each other. 

There seems to be a rapidly-growing feeling 
amonz physicists that both the self-light of comets 
and the phenomena of their tails belong to the 
order of electrical phenomena. One of the most 
distinguished of the American astronomers wrote 
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tome recently : ‘‘ As to the American views of the 
self-light of comets I cannot speak with autho- 
rity for anyone but myself, still I think the pre- 
vailing impression amongst us is that the light is 
due to an electric, or, if I may coin the word, 
electric-oid action of some kind.’ Here I confess 
I tread most cautiously, for we have no longer any 
stepping-stones of fact on which to place our feet. 
Iam ready to admit that the spectroscopic evi- 
dence, especially that furnished by the photographs 
of last year, favours, though it does not neces- 
sarily demand, the view that the self-light of 
comets is due to electric discharges. I do not 
attach much importance to the fact that the bright 
groups in the visible spectrum of comet J agreed 
with those of the so-called ‘‘ flame spectrum,” for 
the reason that the same spectrum may be obtained 
from the induction-spark, when suitable arrange- 
ments are used to make the discharge one of com- 
paratively low temperature. 

As we are now fairly on the wide ocean of 
speculation, I need not say that the precise modes 
of application of the principle of electricity which 
have been suggested are many. Broadly, they 
group themselves about the common idea that 
great electrical disturbances are set up by the sun’s 
action ia connection with the vaporisation of some 
of the matter of the nucleus, and that the tail is 
matter carried away, possibly in connection with 
electric discharges, in consequence of the repulsive 
influence of the sun, which 1s supposed to be in a 
state of constant high electrical potential of the 
same name. Further, it is supposed that the 
luminous jets and streams end caps and envelopes 
belong to the same order of phenomena as the 
aurora, the electrical brush, and the stratified dis- 
charges of exhausted tubes. Views resting more 
or less on this basis have been suggested by several 
physicists, and, in particular, have been elaborated 
at great length by Zöllner, who endeavours to 
show that on certain assumed data, which appear 
to him to be highly probable, the known laws of 
electricity are fully adequate to the explanation of 
the phenomena of comets. 

All the theories we have considered assume that 


the bright lines seen in the spectra of comets 


indicate heated luminous gas. An alternative 


hypothesis has been suggested by Professor 


Wright, and especially by Mr. Johnstone Stoney, 


who considers that the compound of carbon vapour 
13 Opaque in reference to the particular rays which 
appear as bright lines in consequence of sending 
back to us the sun’s rays falling upon the vapour. 
Further, he considers the phenomenon to be of the 
order of phosphorescent bodies, and he states that 
the conditions existing in the cometary gas are 
such as will eminently promote phosphorescence, 


and therefore visibility, in presence of a luminary. 


XLECTRIC LIGHTING BY INCAN- 


DESCENCE. 


N Friday last Mr. Swan lectured at the Royal 
Institution on the incandescent system of 


electric lighting, and, in the course of his remarks, 


gave the following interesting details :—Ho thought 
he could fairly say that the difficulties encountered 
in ths construction of incandescent electric lamps 
had b2en conquered, and that their use was 


economically practicable. They knew, by actual 


experiments, that continuous heating to a fairly 
high degree of incandescence during 1,200 hours 
What the 


did not destroy a well-made lamp. 
utmost limit of a lamp’s life might be they did not 
know. Probably it would beanever-increasing span ; 
as, with increasing experience, processes of manu- 
facture were sure to become more and more perfect. 
Taking it, therefore, asfully established that a cheap 
and durable lamp could now be made, the further 
question was as to the cost of the means of its 
illumination. The cost of producing light by 
means of electric iucandescence might be compared 
with the cost of producing gas-lizht in this way: 
2cwt. of coal produced 1,000 cubic feet of gas, and 
this quantity of gas, of the quality called fifteen- 
candle gas, would produce 3,000 candle-lizht for 
one hour. But besides the product of gas, the 
coal yielded certain by-products of almost equal 
value. He would, therefore, take it that they had 
in effect 1,000 fect of gas from one cwt. of coal, 
instead of from two, as was actually the caso. The 
one cwt. of coal would give fifty horse-power for 
one hour. Repeated and reliable experiments 
showed that they could obtain through the medium 
of incandescent lamps at least 200 candle-light per 
horse-power per hour. Bat as there was waste in 
the conversion of motive-power into electricity, and 
also in the conducting-wires, he made a liberal 
deduction of 25 per cent., and took only 150 candle- 
light as the net ava'lable product of one horse- 

power. For titty horse-power, the produce of one 
cwt. of coal, they had then 7,500 candle-light, as 
against 3,000 candle-lizght from 1,000 feet of gas. 
That was to say, two-and-a-half times the amount 
of light which the gas from the same quantity 
of coal was capable of producing. Thereremained, 

however, an allowance to be made to cover the 


cost of the renewal of lamps. Whether by 
the method of multiple arc, which necessi- 
tated the multiplication of electrical stations, or 
by means of the simple series or of secondary bat- 
teries connected with each other from house to 
house in single series, the lamps being fed from 
these in multiple arc, he was quite satisfied that 
comparatively with the distribution of gas, the dis- 
tribution of electricity was sutliciently economical 
to permit of its practical application on a large 
scale. As to the cost of laying wires in a house, he 
had it on the authority of Sir William Thomson, 
who had just had his house completely fitted with 
incandescent lamps, that the cost of internal wires 
was less than the cost of plumbing in connection 
with gas-pipes. Referring to the use of carbon as 
the wick of an electric lamp, Mr. Swan pointed 
out that excellent carbon filaments could be pro- 
duced from the bamboo, and also from cotton 
thread treated with sulphuric acid. The sulphuric 
acid treatment effected a change in the cotton 
thread similar to that which was effected in paper 
in the process of making parchment paper. He 
exhibited an example of a carbon filament produced 
from parchmentised cotton thread. The filament, 
he said, was not more than the ‘01 of aninch in 
diameter, yet a length of three inches, having 
therefore a surface of nearly the one-tenth of an 
inch, would give a light of twenty candles when 
made incandescent to a moderate degree. 


GLYCERINE FROM SOAP LYES. 


HE following method of extracting glycerine 
from soap-lves has been patented by Dr. 
F. Versman of New Charlton. So many uses have 
been found for glycerine of late years, that it has 
been gradually rising in price, and as a querist 
points out on p. 19, itisnow obtained from what 
are known as the waste products of the soapworks, 
The following notes will partly answer the query 
No. 46298. The object of Dr. Versman’s inven- 
tion is the recovery of glycerine from soap-lyes, 
and its more or less complete separation from the 
accompanying salts, chiefly chloride of sodium, 
carbonate of soda, and caustic soda. He separates 
a large percentage of these salts by simply boiling 
down the soap-lye and raking out the salts as they 
become insoluble; he then allows the concentrated 
solution to cool, after which carbonic acid gas is 
passed through it until the whole of the carbonate 
and caustic soda is converted into bicarbonate of 
soda, which is much less soluble in glycerine than 
either the carbonate of soda or the caustic soda, 
and may readily be removed by filtration or other 
convenient means. The liquid from which the bi- 
carbonate of soda has been removed is rich in 
glycerine, but it still retains sensible quantities of 
chloride of sodium and other salts, the presence of 
which may act injuriously in the subsequent appli- 
cation of the glycerine to certain purposes. ‘These 
salts the patentee separates by submitting the 
liquid either hot or cold to the process of osmose 
in an apparatus known as the ‘‘osmogene,’’ such 
as is used in the separation of saline compounds 
from solutions of beet-root sugar; by this process 
nearly all the salts are separated from the 
glycerine; but as the latter becomes diluted with 
water it is concentrated by evaporation, when it 
will be ready for the market as crude glycerine. 
Instead of commencing the treatinent by boiling 
down the lye, carbonic acid gas may be passed 
through the original soap-lye, or, if preferred, the 
use of carbonic acid gas may be dispensed with, 
but the patentee tinds the most convenient 
and economical way is to first reduce the 
bulk of the liquid by boiling down so as to 
separate large quantities of the salts, and then to 
treat the liquid with carbonic acid ; the subsequent 
treatment in the osmogene is essential in ull cases. 
This osmogene is a modification of Graham’s 
dialyser and consists of 40 or more cells formed by 
sheets of parchment paper laid {flat and connected 
at the edges all round, the space between each pair 
of sheets being fully half an inch. Each sheet is 
supported by a cross piece of wood and a network 
of string, and the whole affair is about 4ft. long by 
3ft. high. Water issent through alternate spaces, 
and the substance from which the salts are to be 
extracted through the others, the water by osmose 
carrying off the salts and leaving a small quantity 
of itself in the syrup or other substance. 


SHOP WRINKLES.” 


Making Chasers with odd Threads-Grooving 
Taps—Tempering Taps, Reamers, &c. 


A TEW years ago I broke a screw on one of my 
pa instruments. This necessitated sending the 
iustrument, or part of it, to get a new one titted— 
which would involve the loss of at least six or 
eight weeks’ time and heavy expense. 

I had hunted in all of the jewelry, gun and 
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blacksmith shops for a screw plate with the right 
number of threads, but, of course, X failed to tind 
one. There was no screw-cutting lathe in the 
vicinity on which I could cut a screw, or make a 
hob with which to cut a chaser. Under these cir- 
cumstances, it became necessary to originate a 
screw ; and for the benefit of others, who may some 
time be similarly situated, I will tell how I 
managed. 

I found a jeweller who offered me the use of a 
small hand lathe with a slide rest, the feed screw 
of which was, I believe, 14 threads to lin. The 
screw I desired to cut was an odd number—47, I 
think. The problem I had to solve was how to 
produce ascrew of 47 pitch from one of 14 pitch, 
without gears, and this is how I did it: 1 first 
turned and filed up a milling cutter about jin. 
diameter, the edge of which I made of the same 
shape as the thread onthe broken screw. I ther 
took a strip of thin brass, drew a straight line 
through the centre, took a pair of sharp-pointed 
dividers, setting the points about jin. apart, and 
marked off 47 points along the lino on the brass 
strip, prick-punching small holes at each point. I 
cut off each end of the strip a little over 1-6in. be- 
yond the end holes, bent the strip in the form of u 
hoop, and fitted the ends squarely together until 
the two end holes were brought the same distance 
apart as the others. I then wired the ends together 
and soldered them with silver solder. I next 
fitted a wooden wheel on a flange ia place of the 
feed handle of the slide-rest, placed this wheel in 
the lathe, and turned it down until the hoop fitted 
snugly. I now had an index divided by 47 true 
enough for the purpose. I then forged a blank 
chaser, fastened it in the tool post of the slide-rest, 
placed my cutter in the lathe, and commenced by 
milling a groove in the end of the blank chaser to 
the depth of one thread, screwing the cross-fved 
up to the cu¢ter, and marking the position of tho 
handle. I then backed up the cross-feed, and ad- 
vanced the feed-screw 14 holes on the index, and 
milled another groove by screwing up the cross- 
feed to the same point as in the first cut, bringing 
the handle to the position marked when milling 
the first groove, and so on till I grooved the end of 
the blank across its whole face. I then filed up 
the chaser, so as to give the proper rake or slant to 
the teeth, hardened it and did the job, making the 
required screws with my improvised chaser, a per- 
fect fit. 

Any required chaser can be casily made in thie 
manner, the rule being to make an indes, having 
sance number of holes aa the required screw has 
threads to one inch, and advance it the same 
number of holes as the lead screw has threads to 
one inch; or, when both numbers are divisible by 
same number, make a fraction, the numerator 
being the number of threads in the lead screw, and 
the demoninator the number of threads in the re- 
quired screw ; then reduce to its smallest demoni- 
nator. For instance, the lead screw has 12 threads, 
and it is required to cut 4S; then as 1248 = }, you 
can make an index of four holes, and advance the 
screw one hole on the index. 


I believe the way to groove taps is to make 
spiral- flutes like a twist drill, only giving less twist, 
making the flutes with circular section. Small 
taps up to say fin. diameter, I file up in the vice 
With 3 flutes. I use for this purpose a drill fle, or 
around file. By this method of fluting you can 
give full stroke to tho file, and finish quicker than 
you can mg up to plane ormill them with the 
ordinary straight flutes. Any one ustug this form 
of tap for the first time will be surprised at the case 
with which it cuts, if otherwise properly made. 


I have found by experience that thereara only a 
few machinists who can harden and temper such 
tools as taps, fluted-reamers, &c., and do it pro- 
perly. They sometimes burn the steel, spring the 
tool, or crack it in hardenius, or temper it so un- 
evenly that it will como out with all the colours of 
Jacob’scoat. Iwill tell how I do it, and if any 
think it better than their method they are welcome. 
There is no patent on it, neither do I claim it as 
original. Texpect a great many mechanics will 
say, ‘Who don't know all that,” &c. Some may 
have even a better method. If I have many tools 
to temper at one time, I use a lead bath. I heat 
the tools only sullicient to harden, and if heated in 
an open fire, I use hard soap to prevent oxidation. 
With some steels which require a high heat to 
harden, I have found the use of a paste made of 
prussiate of potash and salt, dissolved in stale beer 
and thickened with flower, of advantage. The 
tool should be heated perfectly even, not too 
quickly, and still it should not soak in heat too 
long. Experience must be the only guile cn this 
point. Afterit is properly heated 1 quench itia a 
bath of salt brine containing prussicte of potash 
and corrosive sublimate, acidulated with sulphuric 
acid. This solution should have the chiil taken oft 
so that the temperature is about 50° tooo F. I 
don’t say that I know this solution is better than 
pure water, but I have always had better luck (if 
that is the right word) with it than with pure 
water. I keep the tool perfectly straight, without 
motion side ways, and atter dipping quickly to a 
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point above where I desire to harden it, then dip 
very slowly, and raise and lower it slowly for a 
distance of arinch or two. After the shank has 
cooled down below a red heat, I cool off by dipping 
its whole Jength. After this I polish so as to give 
a bright clean surface, then wipe it all over with 
an oily rag or waste, to give a very thin film of oil 
all over the surface fard or sperm oil—not 
mineral). I then heat to a red heat an iron ring 
or tube of sufficient weight to retain heat, and of 
sufficient length to take in about half or two- 
thirds of the length of the hardened portion of the 
tool. The hole should beof a size so that the tool 
when placed in the centre will be an inch or so 
from the hot ring or tube. Insert the tool in the 
hole, moving it slowly back and forth and turning 
it around until it takes on the desired colour. 

Fora } in tap or reamer, a piece of 2in. or 
2hin. gas pipe, about 3in. long, answers a good pur- 
pose. Other tempering sleeves can be made of old 
pulley hubs, or other pieces that can be found in 
the scrap heap. Draw the temper slowly, and let 
the tool cool off without quenching in water, and 
I believe you will have a satisfactory job. These 
tempering sleeves are excellent for drawing the 
temper on many other tools when an even temper 
is desired. 


ELEMENTARY LESSONS IN DRY 
PLATE PHOTOGRAPHY.—II.* 


Chemicals. 


E ought to have enumerated in our last 

lesson, amongst the necessary apparatus, a 

small balance such as apothecaries use for weigh- 

ing out medicines. This should be provided with 

the usual set of ‘‘apothecaries’ weights.” ‘The 
chemicals required are as follows :— 

Pyrogallic acid loz. ; ammonia of specific gravity 
*880, 3 or 40z.; bromide of ammonia loz. ; sulphite 
of soda 4oz.: neutral oxalate of potash 4lb.; 
sulphate of iron 4lb.; citric acid loz. ; hyposulphite 
of soda llb.; alum 4lb.; methylated spirit 4 pint; 
negative varnish a few ounces; bi-chloride of mer- 

-cury 40z.; a couple of books of test papers, one of 
blue-litmus and one of red-litmus. 

The ammonia used in photography is the strongest 
-solution of ammonia which it is possible to make in 
water at atmospheric pressure. When the stock 
has been purchased, it 1s advisable to pour it at once 
‘into a bottle holding exactly double the amount of 
ammonia, and to fill up the bottle with water. If 
this is not done, the stopper of the smaller bottle 
-may be blown out by the pressure of the liberated 

ammonia gas when the weather is warm. 

Neutral oxalate of potash ought to have neither 

-anacid nor an alkaline reaction; but often that 
sold as neutral is somewhat alkaline. 

Salphate of iron or ‘‘copperas’’ should be kept 
—after it is dissolved in water—iu a closely 

. stopped bottle. 
he alum used may be the ordin alum sold 
by grocers, and may be either a potash or a soda 
um. As it is intended to be disso'ved in water, it 
. Should be bought in the form of a powder. 
Bi-chloride of mercury is a whitish crystalline 
“substance, and is strongly poisonous. It is com- 
‘monly known as corrosive sublimate. 
The test papers are for discovering whether a 
liquid such as a solution of any salt is neutral, 
acid, or alkaline. To use them, proceed as follows. 
Suppose you have a solution of whose condition as 
regards acidity or alkalinity you are ignorant. Dip 
a small piece of the blue-litmus paper into the 
solution. If the paper changes its colour to red at 
once, or after a short time, the solution is acid; if 
: no change in its colour takes place, the solution is 
either neutral or alkaline. In this latter case, dip 
a piece of the red-litimus paper into it; you will 
now know its exact condition. Ifthe red-litmus 
‘becomes blue, the solution is alkaline; if n> change 
takes place, it is acid. 
We give instructions for mixing one or two of 
what are called ‘stock solution.” These are 
solutions which may be kept for some time, and 

which the photographer ahould always have by him. 
_ These we now describe are to be used in the first 
‘lesson in development. 

No. 1 bottle to be labelled ‘‘ Solution of Oxalate 
of Potash ” in large letters, so that it may be read 
in a very dull light. Place the whole half pound 
of neutral oxalate of potash in a bottle capable of 
holding from ten to twelve ounces. Fill up the 
bottle with warm water, place in the cork, and 
shake. A part, but not the whole, of the white 

yet Le will dissolve. The liquid will be what is 
called a ‘‘ saturated solution ’’—that is, the water 
will have taken up as much of the salt as it is 
capable of doing. When any of the solution is 
used, the bottle should be again filled up with 
water, and this may be done repeatedly till all the 
crystals are dissolved, when more oxalate of potash 
must be purchased. This solution must be tested 
in the manner described above to discover whether 
or not it is alkaline. If it is, enough citric acid 
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must be added to make it neutral or very slightly 


acid. 

No. 2 to be labelled ‘‘ Sulphate of Iron Solution.” 
Place about a half of the sulphate of iron in a half- 
pint bottle, and proceed exactly as with the last 
in this case to 


stock solution. It is very necessary 
keep the bottle always full of solution, and well 
corked, as the oxygen of the air, if it come in con- 


tact with the liquid, very rapidly spoils it. The 


solution should be of a bright green colour. If it 
becomes red, it is useless. 

No. 3 Ammonia-Bromide Solution. 
cent.—Weigh out twenty grains of ammonia bro- 
mide. Place in a four-ounce bottle, and make up 
to four ounces with water. 
exactly correct, but is quite near enough for the 

ose. 

0. 4. Alum Solution.—Place three or four 
ounces of the alum in a pint bottle. Fill up with 
warm water. The whole of the alum will probably 
dissolve, but some of it will be thrown down again 
as crystals when the solution becomes cold. As 
long as these last, more water may be added from 
time to time, as the solution is used. When they 
are all dissolved, alum must be added. 

No. 5. Fixing Solution.—Place five ounces of 
eae of soda or “hypo” in a pint bottle, 

ap with warm water, and shake till all is dis- 
solved. 

Common tap water may be used for all these 
solutions. 


SCIENTIFIC SOCIETIES. 
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ROYAL ASTRONOMICAL SOCIETY. 


HE March meeting of the Society was held on 

the 10th inst., at Burlington House. Mr. E. 

J. Stone, President of the Society, and Director of 

ne aoa Observatory, Oxford, occupied the 
chair. 

Mr. Samuel Jefferson, of 17, Virginia-road, 
Leeds, and Mr. James Leigh, of Watford House, 
King’s Norton, Worcestershire, were balloted for, 
and duly elected Fellows of the Society. 

Prof. Pritchard read a paper entitled ‘‘ Notes on 
M. Loewy’s Remarks alative to the Wedge- 
Extinction Method of Stellar Photometry.” He 
said M. Loewy urges the hoqoni of the absorp- 
tive power of such specimens of neutral-tinted 
glass as he has hitherto procured. With respect 
to the wedge used by me, I have examined its 
action upon spectra obtained from the sun and 
from a gas-flame, though I have not yet been able 
to try it upon a spectrum obtained from the electric 
light. I find that its absorptive power is very uni- 
form, except in the extreme red, where the light 
is very faint, so that it is not likely to affect the 
measures of any stars visible to the naked eye; 
moreover, relative photometry of coloured light 
does not lie within the reach of any instrument 
known tome. That disposes of M. Loewy’s first 
objection. I should not have troubled myself to 
make photometric experiments with neutral-tinted 
glass without first finding out whether the absorp- 
tive power of the glass was or was not equal 
throughout the spectrum. Secondly, M, Loewy 
finds that he cannot rely on a wedge to discriminate 
differences of light equal to 7 or 5 magnitudes. I 
reply that, as I use the wedge, no two stars differ 
greatly in light. It is my practice to contract the 
aperture o itne viewing telescope for tne prignter 
star, asit is not desirable to use very large wedge 
intervals; but I have found that the wedge is 
reliable for differences extending through at 
least 6 magnitudes. The second objection of 
M. aa | is, I hope, therefore, disposed of. 
To show the accuracy of the photometric measures 
made with the wedge, I have given a table com- 

aring the magnitudes of fifteen stars of the 

leiades group obtained with the wedge, and also 
as obtained by Prof. Pickering with a photometer 
of entirely different construction, in which the 
light of the two stars is brought to equality by 
means of double-image prisms. The result of the 
comparison shows that there is an average differ- 
ence of rather less than one-tenth of a magnitude 
between Prof. Pickering’s measuresand my own, 
which is, I think, very satisfactory, and shows that 
a great advance has been made on the photometric 
methods used by Argelander and Weiss. 

Mr. Knobel said—I think Prof. Pritchard's re- 
sults are extremely interesting, but I should like to 
ask whether he has taken any precautions so as to 
extinguish the stars rapidly. 1 have found that if 
you extinguish the light of a star slowly, the 
muscles of the eye become strained, and if you 
strain the eye, you require a smaller aperture to 
extinguish a star a second time. I would ask 
Prof. Pritchard whether he has taken any precau- 
tions, so as to extinguish the stars rapidly, and 
whether he takes care that the second measure 
shall be made with a denser portion of the wedge. 
With regard to the accuracy which Prof. Pritchard 


has claimed for his method, it should be mentioned 


that though the averages may differ from Prof. 


One per 


The percentage is not 


Position Micrometers.’’ 
to illuminate the field with faint light, and the 


Pickering’s by only one-tenth of a magnitude, I 
see that there are differences between Prof. Prit- 
chard’s separate determinations, which amount to 
as much as three-fourths of a magnitude; conse- 
quently, it can only be regarded as a fortunate 
chance that the averages agree so closely with the 
magnitude obtained by Prof. Pickering. 

Prof. Pritchard said, knowing the importance of 
maklng the observations rapidly, I had the wedge 
arranged so that it could be moved quickly by 
hand as well as move slowly by a tangent-screw, 
and having looked over 1,500 or 2,000 observations 
I am surprised at the uniformity of the final re- 
sults. Of course we take the mean, just as they 
do at Greenwich, with transit observations. You 
would not expect the interval between all the wires 
to come out the same. I believe that it would be 
an exaggeration to say that the individual obser- 
vations differ on the average by as much as the 
1-5th of a magnitude. 

Mr. Marth pointed out that Mr. Carrington had 
described a similar method of determining the 
magnitudes of stars in Vol. XVII. of the Monthly 
Notices. 

The President, in returning thanks to Professor 
Pritchard, said no doubt if the truth were known 
a great many things that are described would be 
found to have been done or thought of before. The 
great point is, whether useful results are deduced. 
(Applause). 

Mr. Christie read a paper, entitled, ‘‘ Spectro- 
scopic Results for the Motion of Stars in the Line 
of Sight obtained at the Royal Observatory, Green- 
wich.” He said, this is the fifth list of such 
observations which have been published in the 
Monthly Notices. The measures have been made 
with a half-prism spectroscope, giving a dispersion 
of 183 degrees. Since the beginning of 1881 a 
convex cylindrical lens has been placed in the 
viewing telescope. Up to the present time the 
motions of 99 stars have been spectroscopically 
determined; but the results are, in many cases, 
still uncertain. It is only to very bright stars that 
we can apply the method to advantage; in the 
case of fainter stars, such as are now being in- 
cluded in the list, the observations are necessarily 
subject to much greater errors; therefore, these 
results are, in some cases, rather discordant. The 
individual measures are given, so that anyone can, 
for himself, form an idea of the relative value of 
the observations. 

Mr. Glaisher read a paper by Mr. Burnham on 
“ A New Method of Bright Wire Illumination for 
itherto it has been usual 


wires have been seen as dark objects upon it. The 


plan pursued by Mr. Burnham is to illuminate the 
wires. 
value of this arrangement can only be appreciated 
by one who has used the old plan and then tried 
this; a very feeble light is sufficient to illuminate 
the wires, so that no object which can be seen is 
now too faint to be measured. 


He says the convenience and practical 


Mr. Neison read a paper entitled ‘‘ Note ona 


Term in the Perturbation of the Moon due to the 
Action of Mars.” 
beginning of 1877 on this subject I made a rough 
calculation, and found a coefficient of several 
seconds of arc arising from the perturbing effects 
of Mars. 
Society, and pointed out that they were only com- 
paratively rough approximations, but that the 

accounted for an inequality of long period whic 

had been noticed by Sir George Airy, who had 
pointed out that Tanssen’s tables gave places dis- 
cordant with the observations from 1751 to 1851. 


He said—When at work in the 


I then communicated the results to the 


Lately a young Frenchman has sent me a paper 


which he has written as his thesis on obtaining his 
degree. 
et accuracy by Delaunay’s method, and 

e 
small; but, like Delaunay, he has not carried 
the approximations far enough, and he has left 
out terms as insensible which I think it will be 
found have considerable value; but I would take 
the opportunity of remarking that his investiga- 
tion has been made with very great skill and care, 
and forms an important contribution to astronomy, 
although he has not carried it sufficiently far, and 
I hope that he will undertake the further calcula- 


He had calculated the term with 


finds a coefficient which is exceedingly 


tions. I have, however, found reason to modify 
my original view, and I now find that the co- 
efficient is not as large as I originally believed it 
to be. 

Mr. Knobel read a paper by Dr. Konkoly on 
“t Orbits of Meteor Streams,” deduced from obser- 
vations made in Hungary between the years 1871 
and 1880. From the radiant points determined by 
means of about 5,000 observations of meteors, Dr. 
Konkoly has only been able to identify two meteor 
orbits as corresponding with known cometry orbits 
—viz , with the comets 1854-4 and 1861-1. 

Mr. Neison said: This is rather an important 
paper. If itis correct that out of more than 100 
meteor orbits Dr. Konkoly has only been able to 
identify twoas corresponding with cometary orbits, 
it will show that the connection between comets 
and meteors is not as close as has been ordinarily 
supposed, or, if there is such a connection, it would 
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seem that the comets rapidly cue poate, only 
leaving meteor streams in their track. With 
the comets that aro observed year after year, it is 
curious that only two such coincidences should 
have been made out. 

Mr. Christie: There is another alternative, 
namely, that these meteor streams may indicate 
coming comets. Schiaparelli pointed out that 
meteors may be the heralds of comets, as well as 
the indication of comets that have disappeared. 

Mr. Ranyard said: It is possible that Dr. 
Konkoly means that he has only succeeded in 
identifying two new comets with meteor streams, 
in addition to those which were already known. 

Mr. Knobel: Dr. Konkoly says that he has onl 
been able to identify two meteor orbits with 
cometary orbits. 

Mr. Ranyard: It must be remembered that most 
of the comets which are observed do not pass suffi- 
ciently near the earth to be observed as a meteor 
stream; possibly some of these meteor streams may 
be five or ten million miles in diameter, for the 
earth takes several days to pass through some of 
them, but unless a comet passed within that dis- 
tance of the earth’s orbit, we ought not to expect 
to identify it as a meteor stream. 

Mr. Neison gave an account of the new lunar 
crater, observed by Dr. Klein, in the neighbour- 
hood of Hyginus. He said Prof. Schmidt, of 
Athens, has recently published his observations of 
the region, and he has arrived at the conclusion 
that since the year 1878 the object observed by Dr. 
Klein has been clear and distinct, and is, in fact, 
the second most conspicuous object in the whole 
region, whereas in every one of his observations 
made previously to that date, he was unable to see 
any trace of it, and he arrived at the conclusion 
that here at least we have an unquestionable case 
of physical change on the Moon. I observed this 
region myself 25 times between 1871 and 1876, and 
several other persons observed it up to 1877; no 
observations appoat to have been made of this por- 
tion of the Moon, so that we cannot say what 
happened during that year, but now there can be 
no doubt that if any observer of experience looks 
at that region at any time within 36 hours after 
sunrise, he will not fail to see a great black object. 
I do not say crater, for it may be a mere physical 
alteration in the colour of the surface, bnt after 
Hyginus, it is the most conspicuous object in that 
region, and cannot fail to be noticed. 

Mr. Bidder said: I should like to ask when was 
the first recorded observation of this object, and 
is there any reason to suspect that change is still 
going on in it? 

Prof. Pritchard said: It occurs to me that this is 
very like the story of our old friend Linné. On 
one occasion I saw Linné as a small crater, and I 
rose to fetch another person to vouch for my 
veracity; but when we came back Linné was gone, 
and there was a white patch in its place. ‘I'hese 
changes of appearance may arise from difference of 
illumination. 

Mr. Newall said; I have here a drawing of 
Linné, which I made in 1875, and I have never 
seen it since. A few hours makes all the difference 
in the world in its appearance: 

Mr. Neison said: Linné was a small crater, so 
small that you could hardly see it. No one since 
1865 has seen it as it used to be seen before that 
date. No doubt Linné changes very rapidly in 
appearance with the illumination; but that is not 
the case with the great black crater near Hyginus, 
which can be distinctly seen for 36 hours after it 
has appeared upon the terminator. Here is an 
object, not merely visible for a few minutes or 
hours like Linné, but it isa most striking object, 
which anybody that is at all used to lunar observa- 
tions cannot fail to notice. 

The following „pepers were also announced and 
partly read :—H. C. Russell, ‘ The Transit of 

ercury, 1881, Nov. 7th, observed in New South 
Wales,” and ‘‘ Measures of Double Stars, made at 
the Observatory, New South Wales”; D. Gill, 
“Note on the North Polar Distance of the Star 
Lacaille, 4342”; H. C. Rockwell, ‘ Observations 
of the Transit of Mercury, 1881, Nov. 7th, made at 
Honolulu, Sandwich Islands; J. Tebbutt, ‘ Ob- 
servations of Comet III., 1881, made ut Windsor, 
New South Wales”; J. R. Capron, ‘Observations 
of the Lunar Eclipse, 1881, Dec. 5th’’; Rev. T. R. 
Robinson, ‘‘ Note on the Places of Three Stars in 
the Armagh Cataloque’’?; C. Piazzi Smyth, 
“ Revision of Twenty-one Places in the Red Half 
of the Solar Spectrum, with a Rutherfurd Diffrac- 
tion Grating at Madeira, during the Summer of 
1881”?; E. J. Stone, ‘‘ Observations of Occul- 
tations of Stars by the Moon, and of Phenomena 
of Jupiter’s Satellites, made at the Radcliffe Ob- 
servatory, Oxford,” ; Mons. Loewy, ‘‘ Réponse a 
la Communication fait à la Société Royale Astro- 
nomique par M. Marth au sujet de mon appareil 
pour ta détermination des flexures.’’ 


THE METEOROLOGICAL SOCIETY, 


pe last year the Council of the Meteoro- 
logical Society, having regard to the rapid 
progress, of late years, in statistical meteorology, 


and the uncertainty that still prevails regarding 
important questions relating to the physics of the 
atmosphere, considered it desirable that the Society 
should supplement tho ordinary observations by a 
series of well-conducted experiments destined to 
throw light on such questions as the vertical 
decrement of temperature, the rate of ascension of 
vapour, the height of cloud-strata, the variation 
in the velocity of the wind at different elevations, 
&c. Steps have been taken during the past week 
to make observations on the first of the questions 
by the placing of thermometers at the summit and 
base of Boston Church-tower, which is 270ft. high. 
This tower is admirably situated for making such 
experiments, as it is isolated and free from any 
obstructions, aud the ground is quite flat for miles 
round. By permission of the vicar, Canon Blenkin, 
the instruments have been placed as follows:—At 
the summit, one of Dr. Siemens’ electrical thermo- 
meters (kindly placed at the Society’s disposal by 
Messrs. Siemens, Bros., and Co.) and an ordinary 
thermometer are mounted in a small screen 
fixed to one of the pinnacles of the tower; 
on the roof of the belfry, which is 170ft. 
above the ground, a Stevenson screen has been 
mounted, containing maximum, minimum, dry, 
and wet-bulb thermometers. In the churchyard 
another Stevenson screen has been fixed, contain- 
ing a similar set of thermometers, for comparison 
with those above. All the thermometers will be 
read every morning at 9 o’clock. The electrical 
thermometer consists of a coilof wire wound round 
a cylindrical piece of wood inclosed in a small 
brass tube; a third wire is joined to one of the 
wires, and the three, insulated by guttapercha, 
form a light cable, which is brought down to the 
base of the tower, and connected to a galvano- 
meter, the terminals of which are in connection 
with the two poles of a six-cell Leclanché galvanic 
battery. The instrument is read by depressing a 
key, which causes the needle of the galvanometer 
to defiect, a pointer or vernier (moving a contact- 
roller upon a wire in a circular groove) is then 
pushed to the right or to the left upon a divided 
scale, until the needle remains stationary on the 
zero-point, when the electrical resistance of the 
wire is measured upon the scale. The number 
indicated by the vernier is then read off, and by 
referring to a table of equivalents the actual 
temperature in degrees of Fahrenheit is readily 
ascertained. 

Simultaneous readings of the electrical ther- 
mometer at the summit of the tower, and of the 
dry-bulb thermometer in the churchyard, will be 
made frequently during the day by the verger of 
the church. 


The World at the Advent of Man.—Prof. 
Boyd-Dawkins, continuing his lectures at Owens 
College, spoke last week of the pleistocene period 
of the tertiary epoch. Instancing the discoveries 
of animal remains, representing both extinct and 
living genera, he came to the conclusion that in the 
period with which he was dealing the area of the 
Mediterranean was much less extensive than is 
seen at present, its bed being well marked out b 
the present 400 fathom line. Taking that dept 
as representing the pleistocene shore, he found that 
the coast line of Europe included Sicily, Corsica, 
Sardinia, the Balearic Islands, and that land ex- 
tended over the Straits, joining the two continents 
at Gibraltar and Malta and Sicily. On that 
assumption he could easily account for the presence 
in Europe of animals now exclusively African, 
such as the hippopotamus, the lion, and the great 
elephant, and also explain the discovery in Africa 
of fossil remnants of animals inhabiting colder and 
more northern climes. Another important point 
was the relation of Britain to the mainland of 
Europe. In that case, the 100 fathom line was the 
clue to the ancient geography, and that line, com- 
mencing on the coast of Norway, sank to the north 
of Denmark and then went out to the west, 
embracing the British Isles, and touching the 
present coast in Northern Spain. This union of 
these islands with the Continent explained the 
presence in the same fossil-bed of bones of the 
rhinoceros, the reindeer, the elephant, the great 
bear, and other animals originating in widely 
separated zones. Astriking instance in connection 
with that ancient union of islands and continent 
was afforded by the habits of the Arctic lemming. 
That animal even now congregated once a year in 
Lapland in enormous numbers, and travelled in 
droves through the Scandinavian peninsula, finally 
marching into thesea. It wasin this pleistocene age 
that the glacial period ia English history occurred, 
and it was at this time also that we had the first 
traces of man’s existence on the earth. Whether 
man lived before or after the glacial cold era he 
could not say, but the fact was indisputable that 
in the mid-pleistocene age men lived and hunted 
in England, using weapons which were probabl 
of the most rough and savage type, but whic 
were widely distributed over the earth, and 
formed the most rudimentary stage in the history 
of civilisation. 


SCIENTIFIC NEWS. 


—— e 


IR CHARLES WYVILLE THOMSON 
died last week at the comparatively early 
age of 51. He will be best remembered as 
director of the Challenger Expedition, a post for 
which he was well fitted by his previous experi- 
ence in the Porcupine. Owing to failing health 
the deceased professor resigned his chair in 
Edinburgh University last year, which he had 
held since 1869. 


The Government ‘‘ Endowment of Research ” 
Fund of £4,000 is continued for the present 
year, but the special grant of £1,000 is with- 
drawn. Applications for grants must be sent 
into the Royal Society before the end of the pre- 
sent month. 


Fifty-one candidates’ names are ‘‘up’’ for 
election into the Royal Society. The council 
during next month will select fifteen, who will 
no doubt be elected in June. 


Next Wednesday Professors Roscoe and 
Abel, as presidents respectively of the Chemical 
Society and the Institute of Chemistry, will 
hold a reception at the Crystal Palace. 


Dr. W. R. Hodgkinson has heen appointed 
Professor of Chemistry and Physics at Woolwich 
Military Academy, and Mr. L. C. Wooldridge 
has been elected Brown Professor of Pathology 
in the University of London. 


The memorial stone of an observatory pre- 
sented to the town of Paisley by Mr. Coats, of 
Ferguslie, was laid last week. The building 
adjoins the free library and museum, and a 
suitable equatorial with other instruments have 
been selected by Professor Grant, of Glasgow. 
The property will be intrusted to the Philoso- 
phical Institution of Paisley. 


Dr. O. Siemens has recently cont:ibuted a 
remarkable paper to the Proceedings of the 
Royal Society. He holds that all the heat and 
energy sent from the sun find their way back to 
the great solar centre. The paper is much too 
long, and on too recondite a subject, for our 
columns. 


No., 21 of the Minerological Magazine is a 
nicely executed geological map of Sutherland 
by Dr. Forster Heddle, to illustrate his paper on 
the Geognosy of Sutherlandsbire. It ison a scale 
of half-inch to the mile, and indicates all the 
mineral localities. 


The Glasgow popular science lectures were 
brought to a close last week by a lecture by Mr. 
A. R. Wallace on the biological relations of 
New Zealand and Australia, in which he 
pointed out that the differences between the two 
countries were of the most radical kind. The 
lecturer contended that deep-sea soundings gave 
trustworthy indications of- prior land connec- 
tions, and pointed out that where islands had 
natural productions almost exactly the same as 
those of an adjacent continent, the depth of 
water between did not exceed 100 fathoms. 


The annual meeting of the Institution of 
Naval Architects will be held in the hall of the 
Society of Arts onthe 29th, 30th, and 31st inst. 


Apropos of the discussion about screw pro- 
pellers, we note that drawings are being made 
in the United States for a steamship of 400ft. 
length by 60ft. beam, calculated to make the 
passage from New York to Liverpool in ‘‘ five 
or six’’ days. The engines will be of 15,000 
indicated horse-power. Nothing is said about 
depth, but no great improvement will be made 
until that is taken into consideration, and the 
engine-power above mentioned is, it will be 
noted, excessive—in fact the ‘‘hold’’ will be 
mainly ‘‘engines’’ and their accessories. 


The Patents Bill of the Society of Arts is to 
be introduced by Sir J. Lubbock and Mr. W. H. 
Smith. It has been considerably amended, but 
still contains the clauses prov ding for a pre- 
liminary inspection of specifications, but not as 
to novelty or utility. The fees are reduced to 
£2 10s. on application, and £5 onthe grant. Mr. 
Chamberlain will, itis understood, also introduce 
a Bill on the subject. 


Herr Setterberg, in a communication to the 
Annalen der Chimie, says he has succeeded in 
isolating cx-ium by the electrolysis of a fused 
mixture of the cyanides of cæsium and barium, 
Tho metal is silver- white, ignites spontaneously 
in air, and gencrally behaves like potassium. 
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lightning tore off the spout, deluged the] organised at their works at Villette (which is 
furnace-men with soot, put out the gas-jots, {onc of their most important centres of pro- 
and escaped to earth by a vent-hole. seat a aaa the api of ET 

: é . htni istillation. no finds in it samples ol e 
conduotore “with tho gas and. water-pips | Principal kinds of coal employed, and specimens 
systéms of towns, a paper of directions hus been | °f, all products obtained from the coal, from 


ke, heavy oils, and ammoniacal salts up to 
recently drawn up by a Saxon Government | COX» neavy O1ls, AI 3 
Committee (Deut. Ind. Zcit.). The following | the temarkable aniline dyes, now so numerous. 


are some of the points in it: Such a connection Further, the museum contains types of the prin- 


- i f canalisation, distribution, regu- 
renders an earth plate superfluous, and is both | CiPel systems o E neo 
reliable and aoe Cra! ot Those pipe- lation, &c., of gas. Among historic curiosities 


. . . . , is the first gas-engine constructed by Lenoir. 
RAAE a Re eRe irae Ee wT he On the walla are various instructive Statistical 
flange combinations are sufficient only when | ‘bles, in some of which the Dior a the 
they have strong screw-nuts. Should the con- | Products from Sai ie OF 100a f Bre 
ductor be near a flange-combination, it should indicated very helpfully by means of a 


A Berlin paper relates an amusing story of 
the famovs German scientist, Alexander Von 
Humbolc, taking advantage of the exemption 
from daty of the covering of articles free of 
duty, formerly the rule in France. In 1805, he 
and uay-Lussac were in Paris engaged in their 
experiments on the compression of air. They 
found themselves in need of a large number of 
glass tubes. This article was exceedingly dear 
in France at the time, and the rate of impost 
on imported glass tubes was something alarm- 
ing. Humboldt sent an order to Germany for 
the needed articles, and gave directions that the 
manufacturer should seal up the tubes at both 
ends, and put a label on each tube with the 
words Deutsche Luft (German air). The air of 


be connected with the system on both sides of diagram. 
the flange. The conductor should be connected, 
where possible, by soldering with soft solder 
over a8 great a surface as possible. (Sundry 
directions are given for this, and for connection 
where soldering is not practicable). To give 
protection and facilitate inspection, the parts 
concerned in the connection should be sur- 
rounded with light brickwork. Conncction 
should not be broken during a thunderstorm. 


It is now known that tendons (or the termi- 
nal parts of muscles) contract ; also that they 
have sensibility and nerves distributed to them. 
The contraction has been thought to be a phe- 
nomenon of reflex nature, that is, a return-action 
of the spinal cord, caused by direct excitation of 
the tendon-nerves. But M. Guerin finds reason, 
both in the structure and the action of tendons, 
to believe that their contractility is quite of 
the same order as muscular, and ho holds that 
they show, like muscles, both voluntary and in- 
voluntary contraction. 


Germany was an article on which thero was no 
duty; the tubes were passed by the customs’ 
officers without any demand, and arrived, free of 
duty, in the hands of the two experimenters. 


The dressings of wounds sometimes acquire a 
blue or green colour. This was inquired into 
recently by M. Gessard, who found the cause to 
be a small mobile parasitic organism, which he 
was able to cultivate in neutralised urine, or a 
decoction of carrots. It is developed in saliva, 
sweat, albuminous liquids, &c. The blue colour- 
ing matter it secretes is the pyocyanide of M. 
Fordos. A current of sulphuretted hydrogen, 
or sodium-amalgam, makes it green, then 
yellow. The small organism has the same 
action, by reason of its avidity for oxygen. It 
may here be stated that M. Richard has lately 
given some interesting information (Comptes 
Rendus) about a special organism found in the 
blood of persons attacked by malaria. It is 
called the Oscillaria malaria, is formed in the 
red corpuscles (which it renders viscous, so that 
they stick in the capillaries), and from these it 
issues in the form of a flexible rod or whip, 
which, under certain conditions, has a vibratory 
movement. 


The remarkable experiments of M. Bjerknes, 
imitating electric and magnetic phenomena, by 
means of pulsating bodies in water, have 
excited great interest. Recently, M. Decharme 
has worked at such imitation by another 
method, using liquid currents, continuous, or 
interrupted, in air or in water. In one case a 
conical convergent nozzle, with thick rim, 
connected with the water- service, and held 
downwards with the hand, its mouth very near a 
smooth base, is thrown into vertical vibrations 
which may produce a sound.) A thin-rimmed 
nozzle acts still better; in this case, repulsion is 
first, in the other aéévaction. The sensation in 
the hand is quite like thut of holding an electro- 
magnet, quickly made and unmade in succession. 
M. Decharme makes ‘‘ hydro-electro-magacts”? 
with two contrary poles, on the principle indi- 
cated, and, in various experiments (Comptes 
Rendus) obtains a direct anulogy between hydro- 
dynamic phenomena, and those of electro- 
magnetism aud induction (in M. Bjerknes’ 
phenomena, the analogy is inverse). Again, 
M. Elie describes, in tho Journal de Physique, 
some ways of imitating the forces that act in a 
dielectric. Small equal spheres hung in water 
with wires are set in rotation through the 
wires at the rate of at least ten turns in a 
second. Two such spheres repel each other if 
the rotations ure in the same direction, and 
attract each other in the contrary case. A solid 
flat surface brought towards a rotating sphere 
is repelled, and soon. 


A simple apparatus for getting rid of cock- 
chafers and other nocturnal insects, has been 
devised by M. Vittellier, of Mantes, and is 
figured in Za Nature. It depends on the attrac- 
tion cf light for these insects, and consists of a 
lamp placed at the top of a movable frame, and 
having four square-shaped narrowing cases, 
with metallic reflecting surfaces in the intericr, 
placed round it. The insccts fly into these, and 
striko against a pane of glass, at the bottom of 
which is a funnel-shaped aperture leading to a 
bag hung below ; and into this they fall in great 
numbere. 


Instead of the usual solid case of the Bell 
telephone, Herr Konizslieb, of Hamburg, pro- 
vides a case in which the space between the 
membrane and the magnet is enlarged into a 
thin-sided sounding-cause, and under this is a 
resonance-case, which surrounds the other ut a 
certain interval. The resonance-case is per- 
forated in sevoral places. The author claims to 
obtain thusa considerable strengthening of the 
sound; alsoa purer and more distinct trans- 
mi: sion. 

The expansion by heat of sulphur, cacutchouc, 
hardened rubber, guttapercha, and paraffin, 
and the applicability of hardened rubber to 
compensation pendulums forms the subject of 
a recent interesting paper by Herr Russner in 
Carl’s Repertorinum., It is shown that caoutchouc 
has an expansion more than four times thit of 
sulphur ; hence, doubtless, the great expansion 
of hardened rubber depends essentially on tho 
former and the amount of it present. Varieties 
of hardened rubber can be produced that have 
an expansion six to ten times that of iron, so the 
substance has been suggested for compensations 
—c.g.,a@ pendulum-bob might be attached to a 
hardened rubber tube capuble of moving over 
the lower end of the pendulum-rod, and fixcd 
below with a screw. By expansicn of the tube 
the pendulum -bob would be raised. Herr Russner 
obtained satisfactory proof that the tenacity of 
the substance is suflicient for the purpose. 
Another point that had to be considered was the 
gcat increase in the expansion of hardened 
rubber with the temperature (very different from 
that of iron). The author recommends substi- 
tution of hardened cast stccl for iron in the pen- 
dulum-rod, as this diminishes the divergence. 
The results with a clock having its pendulum 
compensated with hardened rubber proved to be 
quite favourable. 


An interesting lecture on porcelain, its history, 
manufacture, and decoration, has been recently 
delivered at the Sorbonne by M, Lauth. It is 
reported in La Nature. 


In different parts of Eastern Switzerland, on 
Jan. 31st, a meteor of rare size was observed in 
bright sunlight, between 2 and 3 p.m. 
According to accounts of persons at Uctliberg, 
near Zurich, Einsiedeln, and St. Gall, a noise 
was first heard; then one saw a snow-white 
lump floating in the air, apparently hardly 
50 metres (166ft.) above tho ground; a thin 
sulphur-yellow strip then branched off north- 
westwards, but presently contracted again into 
ball shape, the whole suddenly disappearing 
with play ofred, white, and green colour. The 
meteor fell to the ground with strong detonation 
at Skaues in Canton Graubiindten. 


A noteworthy recent case of injury to a 
chimney from lightning has been recorded from 
near Douai. The chimney is that of the sugar- 
refining works of Scn-lu-Noble, and is about 
170ft. high. Tho photograph shows a great 
lateral gap about 30ft. long at the top; thence 
the course of the fluid downwards is traceable 


by an irregular fissure of various width. The| The Parisian Gas Company have recently 


our correspondents. 
communications should be arawn up as brijly as possible.) 


much as he knows, but no more ; 
only, but in all other subjects: 
bave sume particular knuwledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this httle pittance of his, 
will undertake to write the whole body of physicks : a vice 
frum whence great inconveniences derive their original.” 
—JMontaya’s Essays. 


LETTERS TO THE EDITOR. 
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[We do not hold ourselves responsible for the cpinions ot 
Lhe Editor respectfully requests thit at 


All conmunivations should be addressed to the Epitor of the 


Eserrsu Mercuanic, &l, Tavistoik-strety, Covent-garden, 


FC: 
A! Cheriypues aul Dosteatiter Orders tu be made Payable to 


J. PASSMORE EDWARDS. 


** Iuordor to facilitate reference, Correspondents, when 


speaking of any Letter preetously inserted, will oblige bu 
uv atioriny the nuubier of Ua Letter, as well as We paye os 
which at appears. 


‘I would have everyone write what he knows, and as 
and that not in this 
For such a person may 
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VARIABLE STARS. 
[19509.]—IN the table of magnitudes given by 


Professor Pickering in his courteous and valuable 
reply (letter 10072, p. 542, Vol. XXXIV.) to my 
inquiries, I observe that the estimate of £ Cassio- 
pew is considerably lower than might have been 


expected. In the case of the other stars, and in the 
case of the magnitudes given in Professor Picker- 
ing’s letter in January’s olstronomical Register, the 
estimates are lurger—some, considerably larger 
—than those given by other observers (a circum- 
stance due, I suppose, to a difference of standard). 
But though Professor Pickering makes the magni- 
tudes of a Cephei, J Ursæ Majoris, a Persei, 3 
Tauri, respectively, 0-4, 0'3, 0:17, 0°38, greater than 
those assigned to them by Sir J. Herschel; he 
makes the magnitude of ¢ Cassiopeiœ lower than 
that given for it by the author of the *‘ Outlines.’’ 
As it seems from this that the difference of light 
between £ Cassiopeiz and other stars is greater now 
than in 1837, it would appear that this star is a 
variable of Professor Pickering’s third class. 

Professor Pickering’s remarks at the close of his 
letter in the astronomical Register, Mr. Espin’s 
communication in your number for Dec. 30, and 
the above remarks, show very clearly the necessity, 
in photometric observations, for clearly detining 
the staudurds employed. Inthe letter from Messrs. 
Esvin and Read referred to, there is one serious 
Omission: itis said **our comparison stars were 
taken independently also,’’ and as the results are, 
for the most part, strikingly accordant, it is 
unhesitatingly concluded that the method of 
observation is all that can be desired. But unless 
We know which stars were employed as standards 
of comparison, and what were the magnitudes 
assumed for them, we cannot properly compare 
the results of the comparison—we might almost 
as well seek to compare fractions of different 
denominators at a glanco. To instance, take the 
following table :— 


Star. Espin. Read. Gemmill. 
x Urse Min. 2-4 2-4 2:2 
Y oo 4s oO 8'0 2'8 
O -iis 5 4°6 4°3 43 
© 4 4, 445 44 42 
Mic aa hy 5°3 51 4'5 
y Draconis 23 RAE 2°6 
È i 372 3:0 3'1 
K a 3°8 40 38 
Oy 4:0 4-0 4-05 
N E 4°3 4°2 3:9 


My results agree pretty closely with those of 
Messrs. Espin and Read; and when increased by 
0 2 (the difference between their estimate of Polaris 
and mine), the differences are, for the most part, 
almost entirely removed. But the causes of these 
differences cannot be ascertained, unless the prin- 
ciple upon which the magnitude of some ono 
among these stars was fixed is known. As my 
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estimato of Polaris is based on the assumption that 
a Persei is of magnitude 2:1, and as a Persei was 
may comparison-star, it follows that the reasons 
why my estimates differ from ¢éhvirs could not be 
examined into unless I knew their estimates for 


a Persei, or they had stated their comparison-stars, 


s9 that I might have placed my estimates alongside 
theics. All star-magnitudes are comparisons : as 
such, various scrics cannot be compared inler se 
‘unless the scales upon which they are founded are 
known. 

To follow out my own principle, and give data 
upon which my results can be understood, I will 
state my own scale. I base any one series of obser- 
vations on the assumption that the magnitude of a 
certain star is a certain amount found by 
previous sequencing based on the assumption 
that Capella and Vega are normal first magni- 
tude stars and similar in brightness. 1 afterwards 
investigate the magnitude of that star by numer- 
ous and careful sequences. Where I have no cause 
to suspect variability, I take the mean of the vari- 
ous results; but I am slow in so doing, as it is not 
very easy to tell whether the apparent differences 
in the magnitudes found at various times for any 
one star are real differences in brightness, or acci- 
dental differences due to weather or condition of 
eye—by always assuming them to be accidental, 
we should, no doubt, lose valuable indications of 
slight or temporary variability. In this way 
I hope to determine the constancy of light of the 
stars employed as standards. If I find the earlier 
assumption wrong, I apply the correction in re- 
ducing the result. As it is, I have found a Persei 
constantat 2:1. Sir J. Herschel gave it as 2°07. I 
have a suspicion, however, that its colour alters. 
By examining the differences between tho ex- 
tremes of sequences headed by Vega and Capella, 
I hope to ascertain if any changes do take place in 
these stars. Sir J. Herschel was of opinion that he 
had found Capolla become brighter than Vega 
between 1837 and 1846. 

A careful examination of 1 Urs: Maj. has 
revealed indications of the five-day period spoken 
ot by Mr, Espin, in his letter in your number for 
Nov. 25. 

Colour of Dubhe.—Tan. 2, singularly red; Jan. 
3, red, but deeper tint; Feb. 14, red colour very 
decided. 

In letter 19514, p. 352, there were a few mis- 
prints; the principal being *‘ sensitive-toned”’ for 
** sensitive to red.” 

S. Maitland Baird Gemmill. 

Glasgow, March 10. 


JUPITER. 


: (19810.J—I onrarniep a daylight observation of 
She red spot on March 3rd, 1882, as follows :— 


u. M. 
Preceding end on C.M. .... 1 24 
Middle on C.M........ eee aes | 
Following end on C.M. .... 2 21 


When central the spot was fairly woll defined, 
though, of course, with nothing like the distinct- 
uess of its evening apparitions. 

The brilliant equatorial spot has been closel 
watched here, whenever circumstances pécinitied: 
up to the present time. On Feb. 26th and March 3rd 
it was recorded as very bright and large when 
crossing the C.M. of Jupiter. The conjunctions of 
this object with the great red spot, which recur at 
intervais of about 44! days, are extremely interest- 
ing to witness, and I shall be glad if any of your 
readers will endeavour to observe the next, on the 
evening of March 23rd, when the two spots will 
have uearly coincident longitude, as they transit 
the C.M. at about Sh. 26m. p.m. On March 21st 
at 6h. 47m. p.m. the red spot will be about at mid- 
transit, while the white spot will be placed N. of 
its following end, and will arrive at the C.M. some 
27 minutes later than the middle of the red. It is 
important that the relative positions of the two 
objects be carefully determined by observation on 
one or both of the evenings mentioned. The 
actual time of conjunction can then be readily 
a ear as the greater velocity of the white spot 
enables it to gain 13m. 24s. daily (= S:1° Jovian 
longitude) on the red spot. Moreover, tho eusuing 
conjunction on March 23rd is the last which can 
ve observed until the planet’s reappearance iu the 
morning sky, when, should the same markings 
continue visible, they will again occupy nearly the 
same longitude on the planet on August 3rd. ` But 
there are certain irregularities of motion which 
may aliect the relative positions of the spots in the 
interval, so that the predicted date may not be 
found exactly conformable with that observed, 
though both the spots appear to be of marked 
permanency, and to display a great difference of 
mean velocity, which has been maintained for two 
years with little deviation. 


Bristol, March 11th. W. F. Denning. 


ADJUSTMENT OF MIRRORS. 


[19S11.] — Tie difficulties suggested by your 
correspondent, Wm. A. Haren (19505) appear to 
me purely imaginary: there is no optical necessity 


for an absolutely exact adjustment of the axis of 
the tube to the axis of the mirror. The flat is 
supported in the tube by three bars and a bearing- 
block, the hole in which should be, and is usually, 
fixed centrally in the tube by simple measurement. 
Nothing more is required; the usual adjustments 
alone then prevent any ‘‘tilting’’ of the mirror. 
The tube may even be of any shape or size if large 
enough not to intercept the cylinder of light sur- 
rounding the axis of the mirror, and a ‘“‘stop”’ 
could be used to exclude extraneous rays. 


Southampton. T. A. Skelton. 


[19812.]—In reply to Mr. Haren’s letter, 19808, 
p. 11, I some time since called attention, in the 
Enauish MECHANIC, to the difference between 
mechanical and optical adjustments, the latter 
being necessary, to be definite, to the perfect per- 
formance of telescopes, the former not; and I 
alluded to the position of the flat as regards the 
axis of the large tube, as one of mechanical ad- 
justment only. The best and proper place for it is 
in the axis, as nearly as ordinary measurement 
and the truth of the tube tq a cylinder will allow, 
that is mechanically; but optically it is of no im- 
portance at all. Mr. Haren will, I think, see 
this to be the case for the followiag reasons :— 

The mirror is constructed to receive a cylinder 
of rays from the object observed, which are all 
parallel to its axis, and its parabolic form con- 
verges these into a cone with its apex at the focus. 
The flat intercepts this before it comes to a focus, 
and reflects it in the direction required, most con- 
veniently at a right angle, or nearly so, but, 
theoretically, at any angle. What is necessary is, 
therefore, that the mirror should be perfectly 
square, both longitudinally and transversely, with 
tho line joining the centre of the mirror and flat, 
and this is the case where the spot in the centre of 
ne mirror is seen central in the reflection of the 

at. 

The flat has then only to pass this spot through 
the axis of the eyepiece, which is done when the 
reflection of flat is central in the pinholes. 

Nothing is here said about the large tube, and 
indeed it is nothing but a mechanical or conven- 
tional arrangement, to enable the two mirrors to 
be used conveniently with the eyepiece, and to 
keep otf divergent rays. 

It is well known that an Sin. mirror, for in- 
stance, will perform better in a tube intended for 
alin. than in its own, for reasons which do not 
now concern us, and if this is so, it is evident that 
it cannot be of any consequence, within reasonable 
limits, where the sides of the tube are, and what is 
the:r relative position to the axis of the mirror. 

All that is necessary is that the tube shall not 
intercept the cylinder of rays as it falls on the 


mirror. 
Fordingbridge. T. Westlake. 


MEDICAL REPLIES. 


(19813. ]—Panatysis (46295).—The subject of 
paralysis is too large and too complex to enter upon 
inthe vague wayin which ‘C. R. B.” wishes. 
But I may point out that there are various main 
causes for paralysis. Ist. Disease of the central 
grey nervous masses, situated within the cranium 
or spinal canal. 2nd. Disease of various fibrous 
nerve tracts which connect and covsordinate the 
various grey centres (known as commissural 
fibres). 3rd. Disease of the fibrous nerve tracts 
(commonly known as nerves), which run out from 
the central bony cavities, and convey the nervous 
impulses to the muscular masses in the limbs, 
which are the true motor organs. 4th. Disease of the 
muscular masses themselves, as in some cases of 
chronic muscular rheumatism, lead poisoning, 
&c. Now, to say which of these is the 
real cause of the paralysis, and how far cer- 
tain other factors enter into the condition of 
a particular patient, is one of those problems 
which nothing but the skilled eye and the skilled 
cross-examination of a practical physician can 
solve. It is, in fact, that prime factor, diagnosis, 
which, alike in the workshop and at the bedside, 
is the result only of a scientilic grip of the subject, 
practical training of the senses, and inherent artistic 
capacity for the work. An amateur mechanic may 
write admirably and usefully upon a subject—say, 
the lathe; he may have a perfect scientitic grip of 
the subject and inherent artistic capacity for me- 
chanics; but if he have not that practical training 
of the senses, and that knowledge of materials 
which is only to be mastered by patient labour in 
the workshop under skilled teaching, he will select, 
say, an unsuitable piece of steel for his mandrel; 
and after producing a beautiful model lathe, 
with splendidly-constructed chucks, his mandrel- 
neck will abrade, or his mandrel-nose bend 
or break, and all his work is useless. Now, in 
mechanics, the amateur makes a *' waster,” but he 
can begin again, and, after a certain number of 
experiments, such an amateur will master his sub- 
ject. But if a patient is treated upon a wrong 
diagnosis, not only is the one opportunity for 


restoration lost, the patient’s syste, is injured by 
misapplied drugs, or other treatmen which only 
aggravates the original disease. and -dds to his 
sufferings. Now, if ‘°C. R. B.” had \ valuable 
chronometer out of order, he probably Wald pick 
out some skilled chronometer maker, am Jearn 
from him exactly what was the matter, andwhat 
was needed to set it right. He would never atteypt 
to get such information by letter writing. May 
years ago, I carried a watch made by Barraud any 
Lund, which went excellently until a strange man. 
had cleaned it; after that the watch stopped sud- 
denly in the most mysterious way, and at all sorts 
of odd times. Repeated tinkering with the watch 
left this capricious and annoying defect uncured. 
Then the watchmaker discovered that the balance- 
wheel was too heavy or too light, I forget which, 
and he put in a new balance-wheel, and kept the 
watch a month, during which time it went per- 
fectly. On getting it back, the watch stopped 
again just as before. Ultimately, I took to study- 
ing this extraordinary watch for myself, and I 
found out that so long as it was hung upon a nail 
it went perfectly, but that when laid upon its 
back if often stopped. Upon discussing this with 
another watchmaker, he predicted that one of the 
pins which held the movement up to the dial-plate 
was too loose, and that when the watch lay upon 
its back the movement sometimes dropped, and the 
hands, clinging to the dial-plate, stopped the 
watch. On testing the watch, this proved to be 
the case, and on simply correcting the pin, my poor 
watch went as well as could be expected after 
Barraud’s balance had been tinkered away. This 
fairly illustrates what I mean by diagnosis, or a 
clear statement of what is and where lies the cause 
of tho disease. Now, many a man’s inside is 
tinkered away by drugging and other treatment 
given on an utterly wrong diagnosis, and 
“C.R.B.” tells us that ‘he has been under the 
treatment of several medical men, and tried every 
known remedy to regain his locomotive powers,” 
yet he never seems to have learnt what is the cause 
of the paralysis or where that cause is located. 
«R. C. B.” had better consult the best physician 
in his locality, so a3 to ascertain these fundamental 
points and learn the precise name which should be 
assigned to his paralysis. Speaking generally, I 
should say that a patient who has “tried every 
known remedy to regain his locomotive powers ’”’ 
before having ascertained these primary facts must 
have suffered much at the hands of his doctors, 
and is not now a very promising case. But if he 
will ascertain these dita I may be able to advise 
upon the machine which he is projecting. 

Tue Treto (10361). Black specks on the teeth 
are sometimes due tu congenital pittings upon the 
enamel, these little pits filling with dirt. Such 
pittings are incurable, and ail that can be done is 
to wash the teeth carefully with tepid water night 
and morning, and use a little chalk upon a teoth- 
brush or the ond of the finger so as to thoroughly 
cleans the pits. Such pits may sometimes besafely 
lessened by smoothing down the surface of the 
enamel and rubbing off the sharp edges of the pits 
by means of a little fine emery upon a small ivory 
burnisher, This makes them less conspicuous, and 
also makes them shallower and less prone to "get 
discoloured. Othər black specks there are which 
come upon sound teeth where their sides abut upon 
a cavityin a decayed tooth. Here one tooth 
becomes hollow; its cavity retains particles of food 
which turn sour and act upon the enamel of the 
sound tooth which stands at the side of the cavity. 
Thus decay in the teeth is infectious, and such 
hollow teeth should always beextracted so as to 
save the contiguous teeth, or should be care- 
fully excavated and stopped with gold. To 
presorve the teeth, avoid all quack preparations, 
rinse the mouth carefully with warm water night 
and morning, using a tooth-brush and a little 
elutriated chalk to cleanse them, if necessary. 
(2) Avoid such cooks as do not wash grit carefully 
out of currants, salads, &c., for careless chewing 
of food containing shot, particles of stone, frag- 
ments of chopped bone, &c., often splits the enamel 
of the teeth, and ruins them. Neizing needles by 
the teeth, crackivg nuts, &c., are also tertile causes 
of destruction. (3) Never take acid medicines, 
acid solution of steel, and other drugs, which cer- 
tainly ruin the tecth and rarely do good otherwise. 
In such rare cases as may be neccssary, these 
corrosive medicines should be sucked through a 
straw or glass tube, anq swallowed without coming 
into contact with the teeth; the mouth also 
should be instantly rinsed with clean warm 
water. (+) Mothers who would preserve their own 
teeth from softening due to absorption of their 
earthy matters, aud who would lay the foundation 
for strong teeth and solid bones in their children 
should take foods which contain abundance of 
earthy matters, such as oatmeal-porridge and milk, 
while nursing and before the birth of their children. 
(5) Persons having decayed teeth should cleanse 
the cavities out carefully after meals with a quill 
toothpick, and rinse their mouths after each meal. 
A piece of silk thread held between the fingers and 
passed backwards and forwards between the teeth 
is a safe and excellent means of cleaning out the 
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James Edmunds M.D., &c. 
Graftor street, Bond-street. 


PLINIUS. 


[9814.]-—Tme unfavourable weather of the last 
. few weeks has prevented me from obtaining more 
shan two observations of this object since the date 
of my sketch (ENGLIsH MEOCHANIO, Feb. 3, p. 517). 
On Jan. 27th, 5h. 30m. to 6h. 30m. M.A. 8d. 1h., 
I made the subjoined drawing of the formation 


which shows the general character of the two 
nearly central objects on the floor observed by M. 
Gaudibert and myself on Jan. 25th. The most W. 
had the shape of the letter D reversed, and on its 
S. side were two bright peaks. The E. object 
seemed to consist of a hook-shaped ridge (or 
mountain) extending E. from the N. side of its 
neighbour. On 24th Feb., 7h. to 7h. 30m., I had a 
very favourable view of Plinius, and all the features 
observed on Jan. 25th were again seen with the 
addition of a small but very distinct craterlet about 
half-way between the crateriform objects near the 
centre and the S. wall. It was nearly in a line 
with the two minute craterlets on the N.W. side of 
the floor and on the ridge (or range of low hilis) 
which extends from near the centre to the S. wall. 
In the Intellectual Observer, Vol. VIIL., p. 29, Mr. 
Webb, referring to what he terms “the luminous 
central hill ’’ of Plinius, says—‘‘ on two occasions, 
with two different instruments, and with anin- 
terval of more than twenty-five years, I have seen 
the two summits of the central hill figured by B. 
and M. as minute craters. Such illusions may easily 
take place when the shadows of small eminences 
fall among other elevations of a similar character, 
and show the necessity of caution in forming con- 
clusions under these circumstances.” I have no 
doubt that the two large crater-like objects seen by 
M. Gaudibert and myself on Jan. 25th correspond 
to the ‘‘ minute craters ’’ mentioned by Mr. Webb, 
though it is difficult to understand, even after 
making due allowance for differences in the mag- 
nivying power employed, how objects which, under 
suitable angles of illumination, are now so pro- 
minent, :were once described as minute. I am 
much obliged to Mr. Herbert Sadler (letter 19760) 
for his copy of Plinius from Schmidt’s map. The 
latter shows two openings in the N. walls of both 
craters. On Jan. 25th and Feb. 24th, there was a 
very evident break in both the N. and S. walls of 
the W. crater. Powers used 284 and 350 on an 
8}in. Calver reflector. 


Bedford, March 4th. Thos. Gwyn Elger. 


HOW TO MAKE A CHEAP AND 
ORNAMENTAL BOOKCASE. 


(19815.]—IN response to the appeal made in 
letter 19777, I send sketch of a cheap, serviceable, 
and ornamental bookcase for a small room, suitable 
to fix up on wall-spaces between two doors or 
windows. 

The shelves hanging on strings, which, doubtless, 
the wife of many a mechanic has found out, with 
a little extra weight, or by the act of pulling out a 
book the whole lot comes down, is one of the worst 
forms and plans for holding books together. The 
large and least-used books are at bottom, and the 
small books nearly out of reach at top; the whole 
exposed to dust, and, if hung low as a sideboard 
level,the large books project in the way too much 
to make the sideboard useful, 

I have made several bookcases, and given 
to those. needing such, but the simplest and 
most serviceable is shown by Fig. 1, side elevation. 
I have mostly cut the sides out of žin. or jin. 
mahogany, or any hard, close-grain wood, gene- 
rally odd pieces, from 3ft. to 4ft. long, 12in. wide, 
for top end, and 2in. at the bottom end, with fine 
scrolls. The 


ng is much greater than is gene- | by dotted line, will take books 13in. deep, llin. 


wide ; the next, B, llin. deep, 7in. wide ; the next, 


C, 9in. deep, 5in. wide; and D, 7in. deep, Sin. 

wide, or thereabouts, the whole resting on a side- 

board, S, with strong wall-staples near the top. 

From 2ft. to 3ft. wide, from side to side, will 

Sarl a bookcase to hold from one to two hundred 
ooks. 


The shelves are of Zin. deal, with the front edges 
faced with a strip of the same sort of wood as the 
sides. These shelves are recessed into the sides $ 
of an inch, and glued and nailed if necessary. A 
light thin backing of wood or stout paper com- 
pletes the job, except staining the deal to match 
the hard-wood. 

_ If all of deal, it may be sized and varnished ; but 
for a cheerful and elegant-looking stain, the deal, 
or, better, red pine, without knots, can be washed 
over with ordinary red ink and size. It resembles 
no wood in common use, but a pink-coloured wood, 
now and then seen in inlaid work. A coat of var- 
nish should follow. 

P.S.—If a curtain front is put to cover up the 
books, let it be on a roller the same as a window- 


blind, fixed at top. 
J. Charles King. 


SUTTON’S APPARATUS FOR THE 
RAPID PRODUCTION OF HIGH 
VACUA. 


[19816.]—I HAVE just received my ENGLISH 
MecHanio for Nov. 11, 1881, in which, under the 
heading ‘* Obtaining and Measuring High 
Vacua,’’ there is a description of Prof. Rood’s 
improved Sprengel Pane its limit is stated to be 
arrived at ‘‘ when the leakage of the apparatus is 
equal to the amount of air that can be removed in 
a given time.” 

I send you a description and sketch of a vacuum 


pum 


importance of preserving the | thick top put on it. The first shelf, at A, shown | be removed in a given time exceeds the leakage many 


hundredfold ; in short, the air can be withdrawn 
more rapidly than it can leak in. Its construction 
is simple ; there are no stop-cocks nor valves ; it is 
not liable to derangement, and will do in a few 
minutes that which takes hours on the Sprengel 
rinciple. 

It ia the result of studying the defects of the 
Sprengel pump. , 

It occurred to me that tho mercury in a Sprengel 
pump, having to go through the form of number- 
less drops, the entire surface of the mercury 18 
exposed to the influence of the high tension of the 
vacuum, and, therefore, air that would with mer- 
cury in the mass be retained cohesively, would, in 
the Sprengel principle, be given up to the vacuum. 
Another fault I considered to be, that mercurial 
vapour must be formed at these high tensions, 
given off from the drops—a fact that can be verified 
by examiniog microscopically the junction of a 
Sprengel fall tube, with its connecting tube to 
receiver; a gentleman of high scientific eminence 
having told me that in conjunction with a well- 
known English scientific gentleman, they had 
observed this defect. , | 

To overcome these objections I argued that :— 

(1) The air must be removed rapidly. 

(2) That the mercury must not be in the form of 


drops. ; 

(4) That the mercury must not leave the pump, 
but must be used continuously. : 

I have succeeded in accomplishing this, as the 
following will show. ; 

A is a glass globe ; at its lower end is attached a 
glass tube B, 36in. long ; the lower end of this tube 
is bent toa right angle, and attached by a short 
piece of rubber tube to a cylinder C; in this 
eylnder a piston D is worked by the lever- 
handle E. i 

From the upper end of tube B, a branch tube F 
rises, and is bent to a right anglo at the top, and 
joins the desiccating-tube G, which has its upper 
end widened into a funnel, and an indiarubber 
stopper fitted in so as to leave the funnel surround- 
ing it. The lower end of G, also has a rubber 
stopper, which is surrounded by a glass cap H. 

About 2in. from lower end of G, a tube of glass, 
I, projects, to which is attached the vessel to be 
exhausted, L. 

From the upper portion of globe, A, a glass tube, 
J, of fine bore, rises, and bends down parallel to B. 
About half-way down tube J bends back on itself, 
then returns on its downward course and enters 
the tall conical vessel K, reaching to near the 
bottom. | 

To set the pump in action, the short rubber tube 
is removed from B and C, and a current of hot air 
passed for some time through tube B, and thence 
through the whole of the pump, driving out al? 
moisture and leaving the pump warm and dry. 

The rubber tube is then connected and sealed 
between Band C, and pure mercury previously 
dried, placed in cylinder C, by removing the piston, 
which is done by taking a pin out of the junction 
S D with E, the piston being returned to its 

ace. 

á The rubber stopper is placed tightly in lower end 
of desiccating tube G, and its cap H filled with 
mercury, making an hermetically-sealed joint. 
Pumice soaked in sulphuric acid, or phosphoric 
anhydride, ia then dropped into G from its upper 
end till half full; the upper half then being filled 
with gilded pumice, the rubber stopper belongin 
to upper end of Gis now tightly pressed in, an 
the funnel end filled with mercury, thus hermeti- 
a4 sealing this joint. 

The apparatus is now roay, and is worked by 
pressing the lever E, and thereby forcing the 
mercury up into tube B, thence into globe A, 
the mercury also rising in branch tube F, isolates 
the vessel L and its connections from communica- 
tion with globe A. 

The mercury being still forced into A forces the 
air out by the fine tube J, and when the mercury 
begins to rise in K, the lever E is raised, and the 
mercury falling back from A, produces in top of 
Aa Torricellian vacuum. The mercuryin K now 
rises into J, until the column of mercury in J 
exactly balances the atmospheric pressure at K. 
Any air that ny rise in the bottom of J canpot 
pass the bend, uwing to the specific gravity of the 
air being Jess than the moron: ! 

The lever E still being raised allows the uae | 
to fall from A, and also from the branch-pipe F, 
until, having fallen below the junction of B with 
F, communication is restored, and the air expands 
over from L, and its connections, into the vacuum 
in A, the mercury column in J lowering at the 
same time. 

The lever E is now pressed down again and the 
same action takes place as in first stroke, a mass 
of air equivalent to the capacity of A being re- 
moved at each stroke of the piston. 

The rapidity with which the vacuum is produced 
is proportional to the ratio of the capacity of 
A with the capacity of vessel to be exhausted and 


] t invented by myself some time ago, and | connections. 
; large overhanging at top gives a| which, you will see by its construction, has a 
protection to all from dust, by having a light gin. | higher li 


And as the globe A can be made very large, and 
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stroke, it follows that the limit of the pump is 
very high, much higher than it can possibly be 
with any form of Sprengel. 

The gilded pumice is to absorb any trace of 
mercurial vapour, and the chemical substance in 
tube G to absorb moisture. 

In this pump there is little chance of mercurial 
vapour forming, as the mercury is not divided 
into a number of small drops and under high 
tension for a long period of time. 

It will be seen that my form is a departure 
from the usual mercury pumps, as the mercury is 
worked in the mass and without the aid of stop- 
cocks or valves. It does its work perfectly and 


rapid y. 
have not yet measured the vacuum produced, 
as I cannot obtain the appliances here; but it is 
easily seen that the vacuum must be very high, 
and possibly reaches the theoretical limit. In 
conclusion, the pump is not patented, and therefore 
all have the liberty of using it. 
Henry Sutton. 
31, Sturt-street, Ballarat, Victoria, 
Australia, Dec. 28, 1881. 


SHAPING ATTACHMENT- TO F.CARRE. 


_ [19817.]—Herewirn I inclose description (which 
is borrowed from Northcote), and perspective 
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view of Booth’s shaping machine. I trust the 
engraver won’t be puzzled. 

The instrument, when bolted to lathe-bed, is 
ready for work. Itis capable of shaping a surface 
Tin. long and 3in. wide at one setting. The motive 
power is obtained from lathe-spindle, the driving- 
pin of which engages into a space cut in the 
machine driving-plate. At the other end of the 
same spindle as the driving- plate there is a crank- 
plate, with adjustable crank-pin ; but this pin, 
instead of being connected direct to the slide, is 
arranged to slide up and down a slotted arm, a 
square slide block being, however, interposed be- 
tween the crank-pin and slot to increase the 
wearing surface. The slotted arm is fixed 
below upon a stud attached to main cast- 
ing of machine, and the motion of the crank- 
pin up and down in the slot causes the arm 
to oscillate around this stud or fulcrum, but its 
motion has a varying angular velocity, which be- 
comes greater as the crank-pin arrives at that end 
of the slot nearest the fulcrum, and less as it 
approaches the other. In this apparatus the tool 
moves backwards and forwards over the werk, to 
give the cutting stroke, whilst the work only moves 
sideways to give the truverse between the cuts. 
The slide carrying the shaping-head and slide 
works in V’s formed in main casting. It receives 
its stroke from the slotted arm by a strong con- 
necting-rod jointed to the middle of the slot, and 
at its other end to the slide by a pin, which is sus- 
ceptible of a horizontal adjustment. As the slot- 
arm oscillates it gives a reciprocating motion to 
the shaping-slide; but owing to the varying 
angular velocity of former, the slide moves for- 
ward slowly and returns faster. Automatic motion 
is given to the work by means of the ratchet and 
click (seen on the left of the machine) upon the 
traverse-screw, actuated by a cam-groove cut in 
the reverse side of the crank-plate. 

Has “ O. J. L.” come across the overhead appa- 
ratus just brought out by this same a ? 

. H. D. 


LATHES AND LATHE-MAKING. 


[19818.]—TaHE reply (19770) of Mr. Evans must 
have been read with great satisfaction by very 
many besides myself ; and in taking advantage of 
his kind invitation to be more explicit, I would say, 
that I think it would add to the value of his papers 


if he gave some such data as he would place. 
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in the hands of a workman, who could construct a 
machine when he knew its general dimensions. Our 
esteemed instructor is doubtless well aware, that 
nothing is more unsightly or inconvenient than, 
say, a slide-rest for a din. centre, made strong 
enough, and, in some respects, big enough, for a 
heavy 7in. machinist’s lathe. Every pound of 
surplus metal, like every pound of superfluous 
flesh, is a useless incumbrance. 

For my own part, I should not like to see the 
general plan of Mr. Evans’s papers interfered with. 
He has succeeded in making a dry subject interest- 
ing, but to load his remarks with numerical 
details would make it wearisome; a short table, 
which might be printed in lesser type and annexed 
to each mechanical section, would supply all that 
is needed. Anyone could then copy this into a 
note-book, and thus have a satisfactory guide to 
work by. 

For instance, turn to page 221, on the Dome 
Chuck. A table might include: Length and thick- 
ness of boss; length, breadth, and thickness of 
slide-plate; thickness and height ef centre of the 
standard. Next, on page 437, the slide-rest. 
Length, breadth, and thickness of foundation- 
plate ; height of socket-boss, height and diameter 
of screwed part and pitch of screw. Length and 
breadth of face of main slide, vertical thickness of 
bars, and size of nut-channel. I need not go on to 
the other parts, as Mr. Evans will see what is 
needed from the preceding outlines. Such particu- 
lars, printed in the ordinary form, e.g. (8 x 3 x 8), 
would occupy little space and be convenient for 
reference. 

In connection with this subject, may I offer a 
suggestion to our friend ‘‘Cast Iron’’? If he 
would give a few letters on making the patterns for 
the following articles, they would be very useful— 
viz., heads, beds, rests, and other adjuncts to the 
lathe, followed by others relating to the steam- 
engine. Mr. Rose’s articles, though excellent for 
general engineering, do not include particulars of 
such appliances. Cannot small parts of mechanism 
be cast of iron similar to that ot which ‘‘ Blakey’s 
Boot Protectors’’ are made? This appears to be a 
soft zinc-coloured iron, easy to work, free from 
hard spots, and may be bent without snapping. 
Are they made of malleable cast-iron ? 

“ Aldebaran,” in his practical instructions for 
fitting up a 2in. telescope, very sensibly recom- 
mends amateurs to avoid the use of screws as much 
as possible. If the cells are made a little deeper, I 
think they will hold nearly as well for practical 
purposes as screws—that is, for eyepieces and for 
o.g.’8, a few very small screws might be inserted, 
if there was any danger of the cell being shifted. 
Some time back ‘‘Sunlight’’ promised a sketch of 
a simple optical screwing apparatus, but the pro- 
mise was all that appeared. 

Many would doubtless be surprised to learn that 
a good 2in. o.g. could be bought for 7s. or 8s. 
do not think there is any necessity to withhold the 
name or names of those opticians who sell such 
o.g.’s unless they so desired. They being only the 
dealers in, and not the makers of, such lenses, no 
injury could be done to anyone, by mentioning 
where a 2in. French lens could be obtained at that 
price. Orderic Vital. 


(19819.]—I mave to thank Mr. Evans for his 
courteous reply to what must have seemed to him 
rather a fault-finding letter, and it will go far to 
clear up my difficulty: the other points will pro- 
bably evolve themselves in working. Referring to 
one of Dr. Edmunds’ remirks as to the depth of 
screw-threads (or the difference in diameter at 
top and bottom of thread) it is easily calculable for 
any given angle, for if p be the pitch of the screw, 
and @ the depth of the cut in making it, we have 
ġp/d = tan. 9/2where 6 = angle of screw-tool. 
.. 2d/p = cot. 6/2. d= p cot. 6/2, orift = 
thread = 1/p,d = cot. }9/2t and the difference in 
diameter is twice this. in the case of 8 = 60° cot. 
80° = V3. wo. d= V3/2t = 8397/0. 

I should very much like to know how, in the 
earliest period of mechanical engineering, screws 
were first produced; indeed, now the subject 
(happily) has once more come to the fore in 
“ ours,” if any correspondent could give us a 
sketch of the history of the lathe, and the develop- 
ment of some of its parts, it would be of great 
interest to a large section of our 1eaders, I imagine. 

Scorpio. 


ORNAMENTAL TURNING. 
19820.J]—In reply to the letter of ‘‘ A Country 
Parson ” (19806), I take the opportunity of point- 
ing out that the class of turning represented is of 
uite a different description to that done by Mr. 
Coulson, whose production is very fine; and, 
moreover, to work up the lower parts to anything 
like the proportions of a cocoa-nut naturally 
grown, is not an easy matter. I think if our friend 
could, or would, see the original, his adverse 
opinion might be changed; and although it may 
not meet his taste, I find it appreciated by many of 
our correspondents who do this class of work. 
l J. H. Evans. 
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DYNAMO-MACHINES. 


[19821.J—In reply to ‘‘Questor’s” inquiry, 
dynamo-machines may have their field-magnets 
excited in four different ways. In the first, the 
“ main ” current is used for exciting the magnets : 
in this case, one armature brush is connected to one 
end of wire on field-magnets, the other end of wire 
being taken to the lamp (or lamps, as the case may 
be). In the second method, the *‘ shunt” current 
is used, the armature being arranged so as to give 
rather more current than is needed for external 
work, a bye-pass, or shunt wire, is wound round 
the field-magnets so as to take a portion of the cur- 
rent. The wires leading to the lamps are connected 
to the armature brushes, as are also the two ends 
of the wire wound round field-magnets. 

In the third method, adopted, I believe, in the 
Brush machines, the advantages of the two pre- 
ceding methods are supposed to be combined by 
the combination of the methods, and if properly 
proportioned, it should give good results. The 
arrangement of wires is evident. 

In the fourth method, a ‘‘separate exciting 
machine’? is used, and the wire on the field- 
magnets of the large dynamo must be fine or coarse, 
according to the kind of exciter used. The lamps 
are connected to brushes, and field-magnet wire to 
terminals of exciter, which, of course, will also 
excite itself. The theoretical weight of wire re- 
quired in any given machine to give an equal 
current of the same electromotive force with the 
same expenditure of energy (or horse power) will 
be the same in cach method, and the plan adopted 
must depend on the work. If the resistance is 
constant, itis not a matterof importance which 
system is used ; if the current is required to keep 
up in quantity in spite of an increased resistance, 
‘the shunt ” should be used; but where a machine 
supplies a single arc-light I much prefer the main, 
asa slight increase in the resistance of the arc 
diminishes the current, and this, reacting on the 
field-magnets, still further reduces it, so that the 
lamp quickly adjusts itself and brings the carbons 
to their proper position; but if the shunt 
is used, an increase of the R of the arc 
throws so much more current through the 
field- magnets that the main current may 
be actually increased, the adjustment of 
the lamp then taking place in the wrong 
direction, an abnormally long arc is produced, 
which gives a fine chromatic effect, but is not 
suitable for practical lighting. Dr. Siemens, in his 
paper on his shunt-current machine, states that 
the R. of the field-magnets should be made at 
least ten times that of the armature, and that the 
extra R. should be made up by adding to the 
length, and not by reducing the size of the wire. 
This gives the shunt machine an undue advantage ; 
and he states that the principle of the shunt- 
current gives a better result as regards horse- 


I power, the fact being, that if an equal weight of 


wire be used, the two methods will give, practi- 
cally, the same result. It is easy to show that if 
the weight of wire is the same, the power absorbed 
to produce a given current under an equal electro- 
motive force, or what is the same thing, through 
an equal resistance, will be also equal. To take 
definite figures. A 10 ampére current is required 
through 4 ohms, which will require an E.M.F. of 
40 volts. I have previously given approximate 
weights of wire for this size of machine. 

Suppose that 4,000 feet of wire are wound on the 
field-magnets, and that it is of such a size as to 
give a resistance of 10 ohms (this would be about 
No. 16 B.W.G., and 501b. of it), then using this 
wire as a shunt, as the E.M.F. is 40 volts, the 
current passing through it will be 4 ampéres, and 
the current evolved by the armature will require to 
be 14 ampéres. Suppose the R. of the armature to 
be 1 ohm, then the external circuit 10 ampéres, 
with 40 volts E.M.F. = 400 ampére volts; the 
field-magnets 4 ampéres, with 40 volts E.M.F. = 
160 ampére volts; the armature 14 ampéres (it 
will require 14 volts to make 14 ampéres pass 
through 1 ohm), 14 x 14 = 196 ampére volts. 
Total number of ampére volts, 756. 3 an 

Now suppose the same machine (that is, a 
machine of the samo pattern) is made to work on 
the main-current principle, and it will be seen that 
the ampére volts required to give an equal external 
current will be the same if the same weight of 
wire is used. As there were 4 ampéres passing 
through 4,000ft. of wire, and it is necessary to 
magnetise them to the same extent, and there will 
be 10 ampéres (or the main current) now 
passing, the wire will only require to be 
4-10ths of its previous length, or 1,600ft., 
and as it has to be the same weight (501b.), its 
resistance will be found to be 1:6 ohm. The 
armature wire having only 10 ampères passing 
instead of 14, will only require to be 10-14ths of its 
previous size, which for an equal length would 
give ita R. of 1-4 ohm.; butasit is proposed to 
use an equal weight, it will be necessary to make 
it four-tenths longer, which makes the R. up to 
1°96 ohm. F . 

Then the current everywhere being 10 amperes, 
we may add all R.’s together: External R. is 
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4 ohms., magnets 1:6, armature 1°96; total, 7°56 
to force 10 ampères through, which will require 
M.F. of 73°6 volts; therefore total encryy is 
equal to 756 ampère volts as before, thus proving 
that the economic efliciency of the two systems is 
the same, provided the same amount of capital is 
invested in copper wire. 

This naturaily leads to the question (asked by 
J. Hezmalhalch, query 46235) as to the best size of 
copper wire to use ina machine, This simply de- 
pends, as has been pointed out by Sir W. Thom- 
son, with regard to leading wires (and the same 
calculation may be applied to the machine) on the 
interest on the cost of copper as compared with the 
cost of power, for the larger the wire the lessthe R, 
and therefore the less will be the work uselessly 
absorbed in heating the wire. But in the machines 
that are likely to be made by amateurs the cost of 
power will be of less consideration than the first 
Outlay, and the only limit it will be practically 
necessary to consider will be the fact that a certain 
size must be used to prevent such undue heating of 
the wire as would be likely to injure the insulation. 
This is the basis on which I gave No. 12 as a suit- 
able size for conveying about a 10 ampére current. 

“J. H.” also asks why in finding the horse- 
power I multiply by 44. He will find the same 
figure used this week (March 10) by Prof. Ayrton. 
It is the value in foot pounds of a current of one 
ampere under an electromotive force of one volt 
acting for one minute. A useful figure to remem- 
ber (derived from this) is that 750 ampère volts 
are equal to one horse-power, 44/33,000 = 750. 
My letter is much too long already, so that I will 
not remark on ‘‘Conrad’s’’ letter till next week. 


[19$22.]—Tize gentlemen who are so anxious to 
have full details of dynamo-machines can scarcely 
be aware of the calculations required to determine 
the best form of machine to give a particular 
result. Many machines can be made on tbe same 
principle to give similar results; but to determine 
the best size, and quantity of wire on field-magnets 
and armature-coils, is a matter involving much 
experiment and labour. It is not likely that those 
whose business it is to work out these things will 
gratuitously present their results to the world. I 
have neither time nor inclination to do so; but if 
any gentleman possessed of the requisite skill and 
appliances likes to make dynamo-machines, my 
advice to him is to first study thoroughly the laws 
of magneto-electric induction, after which he will 
be in a much better position to produce a satis- 
factory result than if he had merely put the 
machine together from rule-of-thumb instructions. 
I may give one hint to some disappointed ones— 
viz., that a dynamo-niachine—self-exciting— con- 
nected up in a particular way, can only give a 
current when revolved in one direction. Hence, 
if the disappointed amateur, who can get no current 
from a seemingly perfect machine, will reverse his 
field-magnet connections, he may be gratified with 
a good result. I have never seen this fact in 
print. It is correct enough, as a little thinking 
will show anyone conversant with the subject. 

‘í Conrad ” (letter 19799) criticises adversely the 
Brush machine. Now, I don’t want to be rude; 
but the context suggests the doubt to my mind 
that ‘‘ Conrad ” does not know the Brush machine 
connections or arrangement of field. He is under 
the impression that the bobbins are only able to 
contribute to the current during a quarter of cach 

.revolution—viz., when ‘‘approaching or receding 
from the poles of the field-magnets.’? Now, as a 
matter of fact, during this quarter of a revolution 
the bobbins are cut out of circuit altogether, that 
position being the weakest part of the field. The 
strongest is between the pole pieces. I shall be 
glad to see his machine described in ‘‘ ours.” 

Humble Bee. 


WATCHES. 


[19823.]—In reply to ‘‘Watch-Man’”’ (19801), 
pocket chronometers have the usual detached chro- 
nometer escapements, cylindrical hair-springs, and 
compound balances. Hulf-chronometers are merely 
first-rate lever watches, with compound balances 
and isochronal hair-springs, very carefully ad- 
justed for temperaturo and positions. 

A regulator would be of little use in the above 
watches, for if they are of good quality, so small 
will be the error of their rates, that the ordinary 
watch-regalator would be far too rough an adjust- 
ment for them. 

They are regulated by the alteration of thotiming- 
screws. This is, I believe, a very delicato opera- 
tion, which can only be performed by professional 
watchmakers, who have special dexterity and great 
experience. 

Half-chronometers are usually keyless, and have 
no fusee; those of good quality have, instend, a 
tapered mainspring. Their ‘‘ winding error ” (if I 
may be allowed to use that term) is two or three 
seconds per 24 hours. The keyless mechanism of 
these going-barrel watches is very simple, and not 
easily put out of order. 

Keyless watches, with going fusees, are made, 


but their mechanism is complicated, and liable to 
derangement. Chronometera are usually made to 
Wind with a key, and have fusees. If they are 
properly adjusted, they have no ‘‘ winding 
error.” 

Good English levers (not compensated for tem- 
perature) in use, treated with ordinary care, aud 
uuiformly (¢.7., not sometimes placed at night 
under a warm pillow, and sometimes ona cold 
dressing-table), the weather as regards tempera- 
ture being moderately steady, will go with an error 
of about one minute per week. 

The difference between summer and winter 
temperatures, however, will cause variations of five 
or ten minutes per week. I think the best way to 
answer the remainder of ‘‘ Watchman’s’’ queries 
will be to give him the rates of—first, a chrono- 
meter, very seldom worn, usually kept flat in its 
case, but exposed to variations of temperature ; 
secondly, a half-chronometer, spring-tail lever, 
keyless with going-barrel, in wear, and placed flat 
on table at night. Both are of the finest work- 
manship, by E. Dent and Co. :— 


Date. Chronometer Half-chronometer. 
1881. From Dent’s cleaned. | 

July 23 .. G.M.T .. Going very irregularly. 
30 a. + (103. we ee 

Aug. 6 .. DIUS aa 
TS 6% gls. .. Sent to Dent’s to be 
20 a 40S. .. ee cleaned. 
27 oe 54s. ee ee 


Absent from town. Took chronometcr with me 


to North of Scotland. 


Date. Chronometer. Half-chronometer. 
1881. From Dent's cleaned. 
Nov. 3 . — 414s. .. Received from Dent. 
T bua 473. G.M.T. 

12 50s. — 5s. 
15 . H23. ae Sis. 
19 . 563. lls. 
26 DII es 15s. 

Dec. 3 .. Im. 23... 193. 
12 .. Im. Tks. .. 223. 
27 lm. 17s. 203. 
Bl lm. 16s. .. 1643. 

1882. 

Jan. 7 .. Im. Hs. 7 103. 
2l .. Im. 163s. 16s. 
ol .. Im. 19s. 2.93. 

Feb. 18 .. Im. 6s, ‘ 233, 
29 ax NNI es 21s. 

Mar. 4 .. DUES. ae lis. 
Ld 4 433... lls. 


From this table it appears that both watchus are 
over-compensated. ‘The chronometer gains Sts. 
in about a month in the warm weather in London, 
but it loses 9833s. in the cooler weather of Scotland 
in two months; it continues to loss until the end 
of January, but now it is gaining as the warmer 
weather advances. These watches have no 
secondary compensation. 
Edward If. Nelson. 


[19824.]—IN reply to letter 19501, below are the 
recent dates on which I took the rate of my watch 
(which I wear in the usual way) together with its 
daily rate: 


Slow. 
m. 8. 
Dec. 23, 1881.... 1 43 ....Daily rate. 
Jan. 2, 1552... 2 I a ISS. 
Jan. 10, 1852... 2 15 .... 1°7s. 
Jan. 20, 18852.... 2 32 .... L78. 
Jan. 80, 1852.... 2 52 .... 2O09. 
Feb. 8, 1882.... 3 12 .... 22s, 
Feb. 21, 1882.... 3 35 1°Ss. 
Mar. 3,1882.... 3 652 .... DTS. 
Rosicrucian. 
TRICYOLES. 


aoe read with much pleasure the 
able discussion on tricycles, which has been going 
on in the ** E. M.,’’ I should like to offer a sugges- 
tion, subject to correction by ‘ Our” practical 
ones. It has often struck me, when riding uphill, 
that an enormous loss of power occurs when strug- 
gling with the podals just past the dead-centres, 
and that if we could reduce the leverage against 
us at that time we should reach the top of tho hill 
with much less exertion. Could not this be done 
by making the toothed chain-wheels slightly oval 
instead of circular, and placing the longer axes at 
right angles? 

Most of the writers in the “E. M.” prefer the 
rotary-action to the lever; but a levor-motion, if 
well arranged, does away with the dead-centres, 
as each pedal reaches its highest point and begins 
to descend before the other reaches its lowest: a 
fact which ought to, and does, as far as my ex- 
perience goes, place the lever before the rotary for 
hill-climbing. I, however, am looking forward to 
the practical application of doubling speeding as 
the real solution of the hill-climbing difficulty, and 
trust that the manufacturers’ motto will be— 

Onward and Upward. 


REPLIES TO QUERIES. 


——+44+— 

+O In their answers, Correspondents are re- 
spectfilly requested to mention, in each instance, the 
title and number of the qury asked. 


[14998.] — Railway Continuous Brakes 
(U.Q.)—In reply to ‘ A Driver,” I beg to inform 
him I have only seen his query on my way home 
from Calcutta, hence my apparent inattention. My 
hydrostatic brake was first run between Camden- 
townand Kewin 1853, andafterwardson the Shrews- 
bury and Hereford Railway in 1854 and beginning of 
1855, when I left it to join H.M.S. Cyclops, in 
Black Sea. My brake is not self-acting, although 
it could be made so, nor would it in its present 
form act on bursting of tubes or breaking away of 
trains. But why should such things take place if 
properly made, and couplings tested as our cables 
are. I always contend the means to apply a con- 
tinuous brake should be in the driver’s hands, yet 
I provided for the guard doing so. Depend, if a 
universal brake is ever adopted, it will be some 
simple and inexpensive plan, and not the expensive 
and complicated ones now on trial. Having a 
brake that cannot be always depended upon is far 
more useless for public safety than the old ones 
used since the introduction of railways. I wasin 
America in September last, and I examined some 
of the brakes used in that country. On the rail- 
way from Washington to Baltimore, the favourite 
brake is Longridge’s air brake. The point with 
me when I introduced my plan, was a simple and 
inexpensive brake, as I weil kuew railway com- 
panics then would not spend their thousands as 
they do now on experiments, caused, no doubt, by 
Her Majesty’s letter and the voice of her subjects. 
—Ezra Mines, Retired Engineer, R.N., High 
Wycombe, Bucks. 


[45560.]—Veloc‘ty of Water in Sewers.—To 
«J. C.S. B.’—Pleuse show in plain figures how 
you arrive at the valuo of R (-567), and also of the 
area of flow, which you put down as 1°6 in your 
reply to the above in the 17th Feb. issue, and 
oblige.—SANITAS. 


(45619.J—Wave (U.Q.)—I do not know about 
Chaunel waves in particular, but I give the sub- 
stance of results collected by Professor Rankine 
from experiments by Scott-Russell, Thomas Steven- 
son, and others. (1) The utmost height of a wave 
in open sea is held by scores to be 43tt. Breakers 
150ft. high have been observed on S.W. coast of 
Ireland by the Earl of Dunraven. The height of 
waves in deep water depends on their distance (or 
“‘fetch’’) from the weather-shore, where their 
formation commences. Mr. Thomas Stevenson 
gives tho following formula as nearly correct 
during heavy gales when the fetch is not less 
than about six nautical miles:—Height in feet 
= 1:5 x y t'etch in nautical miles. Mr. T. S. also 
gives the following table of pressures of waves, as 
observed by him, against a verticul surface, at 
Skerryvore :— 


Summer Winter Storms. 
average, average. 
In Ib. per sq. foot .. Gl 2080 60S3 
In feet of water.... US 33 97 


‘© Subscriber ’’ will find some further information 
in Molesworth’s Engineers’ Pocket-book. At the 
depth he mentions the water would scarcely be 
disturbed by the storm above.—GLATTON. 


[15700.1—Tools for Bending Iron.—I send 
sketch of a tool for bending flat iron 14 by 3. 


e d r F. 
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Fig. l is bolted down to vice-bench, Fig. 2 is the 
lever, Fig. 3 is a side view of the lever, A is bolted 
on to b, and c is a loose wheel, d is a clip to hold 
the iron to bend.—CHErSTOW. 


[45823.]—Oval Chucks (U.Q.)—See answers 
to 46206.—Jack or ALL TRADES. 


[45823.]—Oval-Chucks.—Sceing no one better 
qualitied has answered your query, I venture a 
reply. I think what you want is a copying-lathe, 
not an oval-chuck. If, however, you have a 
slide-lathe, you may easily add what you want, 
and could then do much useful work. You will 
want an overhead motion to drive a rotary-cutter 
in slide-rest, and an iron pattern of the handle you 
want to make. Fix this pattern at the back of the 
Jathe-bed, and parallel with it, in such a way that 
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it will make equal turns with the mandrel. Then 
fix to slide-rest an arm carrying a small roller to 
press against iron pattern, being kept up to it by a 
weight. The cross-slide of saddle must be slightly 
slacked, and the screw withdrawn. The rotary 
cutter will then move to and from the centre, 
copying the movements of the roller on the 
pattern. Put the leading-screw in gear with a 
slow traverse, move cutter up to its position, and 
you can make as many handles as you like. The 
Shape of cutter is important; it must be well 
Sam panog, and revolve at a great speed, and the 
work turn slowly.—F. A. M. 


[45711.]—Rotary Pill Machine (U.Q.)—The 
sketch will give you an idea how this is made; it 
consists of a frame which two fluted rollers run in, 
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C, with a draw underneath to catch the pills as 
they fall through ;-A is a press which the pill-mass 
is put in, and forced through a hole in the bottom, 
in which is one, two, or three holes a trifle less 
than the pill you wish to make; when the pipe is 
formed, lay it along the rollers, and turn the handle 
E until the pills fall through ; F is end view, show- 
ing how they are geared; the rollers and press are 
generally gun-metal.—Jack or ALL TRADES, 


[45849.]—_Artist’s Canvas (U.Q.).—This can be 
bought at any artist colourman’s, but if not to be got 
in your neighbourhood go to a draper’s, and getsome 
round threaded Holland—this is not callendered,— 
and suit yourself; it can be got of almost any 
grade. See that itis fine and even threaded ; the 
flat thread is glazed surface, and when wet is 


outy; for the other part see answer to 46119.— |. 


ACK OF ALL TRADES. 


[45922.]—-Chrysoide.—I presume thisis a fancy 
name for one of the yellow metals which the Bir- 
mingham metal-workers know so well how to make. 
If so, it is mainly compounded of copper with the 
addition of zinc and tin. Manheim gold is copper 
ò, zinc 1, tin 5. A yellow metal for dipping is 
made in a roundabout way from bronze 2, copper 1, 
-and a minute portion of tin. The bronze is made 
of 7 copper, 2 tin, zinc 3; and when the final 
mixture is made, 10 parts of tin are added to every 
640 parts of copper. Most of the alloys of this 
class are made of the metals mentioned, but some- 
times antimony and arsenic are also brought into 
use, but not where brittleness is to be avoided, in 
the case of the former.—Nun. Dor. 


[45938.]—Soldering.—No doubt the series of 
notes on plumbing now appearing will contain some 
hints on lead burning or autogenous soldering, 
which is the highest branch of that part of the 
mechanical arts, so far as manipulation is con- 
cerned. It is accomplished either by pouring 
melted lead along the joint (rather into the runner 
formed in the sand covering the joint), or by means 
of the oxyhydrogen blowpipe (coal-gas and bel- 
lows). A good many failures will be made before 
success 1s attained, as much skill is needed in 
blowing long enough and not too long, the differ- 
ence being a fraction of a second. On p. 356, 
Vol. XII., the old plan is well described ; an article 
on autogenous soldering ‘appears on p. 515, Vol. 

.„ and a useful reply on p. 509 of the same 
volume.—Nvuwn. Dor. 


[45943.]—Pressure of Water.—If the supply- 
ipe isa long one an increase of size would no 
oubt be beneficial. The meter would slightly 

check the flow. Use straightway-cocks in the 
supply. If the motor is of the right size, 36lb. to 
the inch would be ample to yield one horse-power. 
—SUNLIGUT. 


[45977.]—Artificlal Cable.—The ‘artificial 
cable’? used by the School of Submarine Tele- 
graphy—now on view at the Crystal Palace—is a 
rather expensive and complicated piece of appa- 
ratus, or rather two pieces, for one part is used for 
providing sufficient resistance, and the other for 
imitating the effects of induction. A visit to the 
Palace would probably be the best way to get full 
information.—SYDENHAM. 


ee oa notes from the 
refrigerators sold. Then make a double case of 


as charcoal. Line the recess in the wall with 
thick felt, spongy kind, three or four inches thick, 
and protect all doors by the same means. Of 
course you will put a drain in to take away drip- 
pings from the ice. and that may have a bend 
when outside the refrigerator so as to prevent air 
getting in.—Nun. Dok. 


e F 

[46019.]—Sausages.—Two mistakes crept into 
my reply; for “flayed” read ‘“‘hayed,’’ that is, 
the herbs should be well harvested and of a good 
green, not black and musty, as generally SUPP ed, 
and for ‘‘4lb. allspice’? read ‘‘łoz.” have 
made some hundreds of pounds, for which our 
family used to get great praise, but the herbs 
and spice we could never get supplied with fit for 
use, 80 used to harvest and grind our own.—JAcK 
OF ALL TRADES. 

[46061.]—Model Engine.—-To “‘ SUNLIGHT.” — 
Being from home I cannot refer to the No. of the 
“E.M.” which states the size of cylinder, &c. As 
I may be away for several weeks, kindly repeat 


dimensions of cylinder, and I will then with 


pleasure tell you what you want to know.—Sun- 
LIGHT. 


[46069.] — Automatic Arrangement. — The 
printer has destroyed the sense of my suggestion as 
to this arrangement in last issue. For the sen- 
tence, ‘‘ Projecting from lower side at middle of 
each division a pin or tooth-clack,’? &c., read, 
‘Projecting from lower side at middle of each 
division a pin or tooth, clock to work a worm- 
screw which said teeth take into.” — ScorcH 
WORKING MECHANIC. 


[46082.] Driving Smith’s Fan.—I beg to say 
that being only an amateur smith, I have not had 
the chance of trying my skill on iron 4in. square, 
though I have welded more than half that sub- 
stance. If “J. J. A.” will come over here to 
Tramore, co. Waterford, Ireland, at any time of 
day and any month of the year, I shall be at home 
to show him the fan, and also show him how a 
fan can be blown with a pole, bellows fashion, 
which he fails to see, as he does many other things. 
Perhaps, in return, he will tell us how to weld a 
piece of hot to one of coldiron. Query: Did he 
ever do it?—J. PERRY. 


fee — Driving Smith’s Fan. — As 
«J. J. A.” fails to see how I blow my fan with 
a pole, I have inclosed a rough sketch (jin. to 


the foot) of the whole affair, and I can assure him 
that it is far from being a ‘bleak blasted blower,” 
and instead of running at 500 per minute as 
he proposes, it runs much nearer 2,500 per 
minute with steady blowing. It runs much easier 
than anyone would imagine; but still, to keep at 
itas I have to, from 6 a.m. till S p.m., makes it 
hard work, and that is the reason I put my query. 
Many thanks to our obliging friend ‘‘ Sunlight ” 
for so clearly answering it.—Hor IRON. 


[46089.|—Muffle Furnaces.—Can Mr. A. E. 
Morris say if such a furnace as that described by 
him on p. 620, March 3, would do for burning 
colours on plaques and small articles of porcelain ; 
and, if so, what dimensions would be necessary for 
articles 12in. diameter and 4in. high ?—W. WILSON, 
Hollingbourne, Maidstone. 


[46094.] — Paper Negatives. —I presume that 
the calotype process for obtaining negatives on 
paper would suit ‘“‘ F. C.’s”? purpose; but he will 
tind no information in modern photographic 
books, as to the modus operand: of that process. 
The introduction of collodion has, by its superior 
sensitiveness and definition, rendered it obsolete ; 
there are few of the present generation of photo- 
graphers, I imagine, that have ever seen a paper 
negative. Nevertheless, it will render suitable 
subjects with charming effect, more artistic (to my 
mind) than collodion. The process is as follows : 
—Take 40 grains nitrate of silver, dissolve in 


zinc, which stuff with sawdust or dry powder, such! three ounces distilled water, add 32 grains of 
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iodide of potassium, well shake the bottle, and then 
allow the precipitate to settle. Wash the precipi- 
tate with two or three changes of water with agi- 
tation, then pour off the water closely and add 2oz. 
distilled water, in which 400 grains of iodide of 
potassium has been dissolved, shake up well, when 
the yellow iodide of silver will be dissolved, then 
add distilled water a few drops at a time, which 
will make the surface of the solution turbid, but it 
will clear again on being shaken. Add more water 
cautiously until the solution will no longer clear 
on being shaken, add a few grains of iodide of 
potassium with shaking, which will restore 
the transparency. It then only remains 
to filter, and it is then ready for use. 
The paper, which has been cut lin. larger each way 
than the required negative, is then attached to a 
thin board by a couple of pins at the top edge, held 
in an inclined position, and the double iodide of 
silver and potassium applied to its surface by 
means of a large camel-hair pencil, mounted in 
qo (not metal), after the manner of applying a 
at-wash in water-colour, taking care that the 
solution does not touch the pins or pass to the 
other side of the paper. There is no need to 
exclude daylight from the room in which this 
operation is carried on. Hang up to dry; and 
when perfectly dry, immerse the papers in a large 
pan of water, about half a gallon of water to each 
l0in. by 8in. sheet. Take care there are no air- | 
bubbles attached to the surface of the papers, and 
leave them to soak for 24 hours; afterwards take 
them out and hang up to dry. If properly wasked 
they will keep indefinitely in a portfolio. When 
required for use, attach to the board as before, and 
sensitise in a room lighted only by yellow light, by 
applying tothe prepared (yellow) surface a solution 
prepared as follows:—Take nitrate of silver 50 
grains, distilled water 63 drachms; when dissolved 
add glacial acetic acid 13 drachms (which keep in 
darkness) ; take gallic acid joz., hot distilled 
water one pint; agitate well, and allow to 
stand 24 hours to sensitise; take loz. distilled 
water, 20 drops of above silver solution, 20 drops 
gallic acid solution, mix, and apply to the paper 
by means of a brush made of a piece of jin. 
plass-tube, with a tuft of cotton-wool stutied 
into one end. This should be applied copiously, 
first cross-wise, and then up and down the paper. 
Then allow the liquid to drain from one corner of 
the paper, and blot off the remainder with clean 
blotting-paper, taking care not to rub the sensitive 
surface. This must bedone without a ray of white 
light entering the room. What remains of the 
solution must be immediately thrown away, and 
the glass containing it scrupulously cleansed for 
another operation. It remains then to attach the 
paper to a support for exposure in the camera. My 
practice has been to have pieces of glass cut to the 
proper size for the camera frames, and laying the 
sensitised paper uponsome clean blotting- paper, face 
downwards, place the piece of glass on its back, 
fold over the edges, and by the application of gum- 
water, attach them to the back of the glass. 
When so secured, turn over and leave in a hori- 
zontal position for a few minutes, when the paper 
will have dried flat tothe glass. A number may 
be prepared at the same time sufficient for the day’s 
work, and made up into a packet. They should be 
placed face to face with a piece of clean blotting- 
paper of the same size between each sensitised 
surface. I change the papers in the tield by means 
of a bay made of three thicknesses of black glazed 
calico, made large enough to pass over the shoulders 
down to the hips, with a square of yellow calico 
let into the front to admit sufficient light, and 
fastening round the waist with a piece of elastic 
band. The next thing is the exposure, the time of 
which, of course, depends on the light and the 
aperture of the lens in proportion to its focal 
length. A day in which sunshine and cloud alter- 
nate is the most favourable, for when sunshine 
continues during the whole of the exposure, the 
contrasts are generally too violent to be pleasing. 
On the other hand, a sky entirely clouded is apt 
to produce too little contrast of light and shade. 
This process allows some latitude in the time of 
exposure: from five minutes to a quarter of an 
hour is generally sufficient. Much depends upon 
the subject; it is best to err rather on the side of 
too long an exposure, than of tooshort. The plates 
with paper attached, when packed together, must be 
put in a flat box, impervious to light, to beconveyed 
to the scene of which you wish to obtain a picture. 
To develop the pictures, you take a piece of plate- 
glass a few inches longer and wider than the nega- 
tives, and placing it on a table, level it truly. You 
then take one of the plates from the box, and 
having laid it face downwards on a piece of clean 
blotting-paper, remove the paper by cutting round 
the glass with a penknife ; then attach the 
negative to the sensitising board as before, Now 
observe the aspect of the picture as a guide to 
mixing the developing solution. This is composed 
of aceto-nitrate of silver as previously prepared for 
sensitising, but without any addition of water, and 
the solution of gallic acid. If no trace whatever 
of the picture be visible, mix the aceto-nitrate and 
solution of gallic acid in equal proportions. Should 
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the sky and high lights of the picture be slightly 
browned, add two parts of ‘aceto-nitrate to three 
of gallic acid. Should the sky and high-lights be 
very strongly out through great over-exposure, 
add one part of aceto-nitrate to three of gallic 
acid. This mixture must be made in a perfectly 
clean glass, and applied to the picture with a 
brush made as before directed, with clean cotton 
wool, passing it rapidly over the picture, beginning 
with the sky, bringing it down with a flowing edge 
to the jbottom, taking care to leave no spot un- 
touched. The quantity required for 10 by 8 
picture will be about one-third of an ounce. In a 
minute or twe the development commences ; then 
repeat the process with gallic acid alone. Use the 
same brush and glass, and apply the gallic acid 
copiously ; first longitudinally, and then trans- 
versely: Now pour some gallic acid upon the 
middle of the glass slab, and spread it by means of 
the brush just used. Remove the picture 
from the board, and lay it face downwards 
on the gallic acid on the slab. The development, 
which should now be rapidly advancing, must be 
carefully watched. When the dark parts of the 
icture begin to appear through, it will be time to 
ft it up and examine it against the light. The 
development should not be arrested until the 
details in the deepest shadows are fully out. Be 
Mad careful not to wet the back of the negative 
with the developing solution, and also in the pre- 
vious stages not to touch the sensitive surface with 
the fingers. When the development is complete, 
lay the negative face downwards on the surface of 
clean water in a dish, which change once or twice. 
All this must be done in a yellow light, or by the 
light of a rushlight or small benzoline lamp. To 
fix the pietur; make a strong solution of hypo-sul- 
phite of soda in water, in which immerse the pic- 
ture until the yellow iodide of silver is thoroughly 
dissolved out, which can only be ascertained with 
certainty by daylight. Finally, wash the picture 
in abundance of common water, changed several 
times, then leave it to soak in water for several 
hours, in order to remove all traces of hyposulphite, 
and hang up todry. Before printing from the 
negative it should be waxed, which is easily ac- 
complished by taking an earthenware dish with 
upright sides, which stand in another larger one, 
into which pour boiling water. The negative is 
then placed on the bottom of the inner dish, which 
should previously have had a cake of clean white 
wax rubbed overit. Then rub the wax over the 
negative both front and back. The heat will, ina 
short time, cause the wax to thoroughly penetrate 
the pores of the paper. Care must be taken that 
the negative is quite dry before gering ; also that 
water does not get into the inner dish. Many 
negatives may thus be waxed together in a 
short time. When they are thoroughly pene: 
trated by the wax, take them out singly and 
hang up. It remains now to finish them by ironing 
between sheets of blotting-paper with a mode- 
rately-hot smoothing-iron, until no shining patches 
of wax remain on either side. Care must be taken 
not to creasethem in the process of ironing. It 
only remains to say a few words on the paper best 
adapted for negatives. The French papers are not 
good, being sized with vegetable matter; a gelatine- 
sized paper is requisite. Five-and-twenty years 
ago there were papers in the market specially 
made for the purpose. Hollingworth’s negative 
was very good. I myself preferred Turner's; I do 
not know if these are obtainable now. I am not 
‘acquainted with Morgan’s. I have some of the 
proper paper still, and would send a sample for 
experiment on receipt of address. I prefer print- 
ing from these negatives on plain (ammonium) 
salted paper, or a paper prepared with serum; 
albumenised paper I think altogether unsuitable.— 
AN OLD PHOTOGRAPHER. | 


[46100.] — Lever ’Scapement. — “Lock and 
Draw ” must not, no, nor anyone else, follow the 
advice given on page 13, No. 885, as he will most 
certainly get his ’scapement out of angle, and out 
of upright, too. The’scapement after such treat- 
ment would have to be repitched all through. The 
banking-pins would be wrong, and so would the 
hole through the pallets and lever that pin them 
and keep them in angle. It would be difficult for 
a good workman to succeed in this, equipped with 
necessary tools. Ifthe ’scapement is nowhere else 
faulty, perhaps opening the one banking-pin might 
relieve it enough. Should the ’scapement only be 
slightly shallow in the ’scape-wheel and pallet- 
depth, it might be cured by slipping on the roller- 
staff a slightly larger roller than the present one— 
or less alteration still may do; set the roller-depth 
deeper—or just take off the present roller, place the 
same on a fine piece of steel, and hold it near the 
flame of a very small lamp, just to warm it, taking 
care not to blue it, and carefully set out the ruby- 
pin just a trifle, that will probably carry the pallets 
far enough in the ’scape-wheel over the rocking- 
faces. The advice given not to alter the faces of 
pallets is good. If you do the job as there specified 
you will certainly rain the watch, and perhaps 
have to have an entire new ’scapement. No one 
could successfully do such a job without the ability, 


and the help of a good depth tool, and upright 
tool, or a mandril.—T. Freeman, Nuneaton. 


[46118.|—Slide-Valve and Piston.—If the 
slide-valves leak, the only way is to take them out 
and examine the valve-face. If the face is not cut 
or scored, you may be able to put it to rights again. 
You would first want a perfectly true surface- 
plate, and to this you would have to file and scrape 
the slide-valve so that it bore all over. Then 
using it as the surface-plate, get up the valve- 
face to it. But if the face is cut or scored at all, it 
will need planing, which you will need to get done. 
—SUNLIGHT. 


46122.|—Hydraulic Ram or Water- Wheel. 

—I should say, by all means use the hydraulic 
tam for the purpose E. Hurley requires. Work- 
ing fall, 6ft.; height of ascension-pipe and water 
to be elevated, 40ft.; quantity to be raised in 24 
hours, 50 gallons; quantity per minute, ‘0347 
fag diameter of bore of drive-pipe, °375in. ; 
ength of ditto, 40 -80ft.; inclination of ditto, 
1-11°50; diameter of orifice ia seat of arresting- 
valve, °562din. ; drop of arresting-valve, °0933in. ; 
number of blows or strokes of arresting-valve per 
minute, 39°5; area of the discharging orifice $ - 
tween the arresting-valve and its seat, when the 
water is flowing therefrom, :1646in. The drive- 
pipe here given is the medium, or best length for 
this particular working fall and ascension-pipe 
elevation. It may, however, be for minimum 
length 32°60ft., and for maximum length 49 00ft. 
The quantity proposed to be raised—50 gallons per 
day—is very small. I find that at least 30 gallons 
per day should be calculated for general purposes 
for each individual residing in the house, and it is 
far better to have 50 gallons per head per day, 
bearing in mind, for good sanitary results, that the 
water-closets and sewers should be kept clean, and 
all fæcal matter carried away to a distance. I 
would therefore suggest to E. H. to lay down an 
inch ram, with a drive-pipe the length previously 
stated, and a bore of lin. This will raise about 
seven times the quantity he named (50 gallons), 
—350 gallons per day, and ample for a 
house containing from seven to ten residents. 
The difference in cost would be very trifling: 
for instance, you can purchase of the im- 
Mer a jin. ram for 36s., lia. for 44s., l}in. 
or 56s. I refrain from mentioning names of 

ersons and pincer, that my reply hereto may not 

e considered invidious, or an attempt to advertise. 

No doubt the publisher of the ‘‘E. M.” will be 
pleased to insert an advertisement in the regular 
way of business for E. Hurley. I may further in- 
form E. H. that the number of makers of hy- 
draulic rams in England may be counted upon the 
fingers of both hands. Their several kinds vary 
in successes and failures, as well as in principle. 
Some put them down by ‘‘ruleof thumb.” Hence 
there are many failures, with sometimes a chance 
of success. Others, I believe, go into the matter 
thoroughly and scientifically with good results. 
You will find in the “E. M.,’” from the earliest 
date, this matter has been written on and dis- 
cussed, up even to the present time. The late 
Professor Rankine wrote sundry articles upon 
it in the Engineer, Vol. XXXIII., pages 55, 84, 
and 163, in 1872. In the first two pages quoted he 
gives certain empirical rules, which I fear are of 
little value, except as incentive to a further inves- 
tigation and study of the subject. In the last 
article, p. 163, he gives the mathematical theory 
of Venturoli, who, I presume, was an Italian. 
In the 9th clause he says, ‘‘In the present state 
of our per pelea it is impossible to determine the 
values of K? V*, except through experimental 
trials of actual rams.” In his steam-engine and 
other ae motors, p. 211 and 212, the subject is 
treated of very concisely ; certain empirical formula 
are given, which may be possibly of use in a par- 
ticular case. These are the only English writings 
on the subject that I am aware of. The earliest 
ae I can find 'is by Boulton and Watt, No. 
207, dated Dec. 30, 1797, price 1s. The next by 

Montgolfier, jun., No. 3992, dated March 14, 1816, 
price 10d. A London firm is reported to have 
obtained a patent ata much later date. I, however, 
have been unable to trace it in my search through 
the Patent Office Publication of Specifications. 
D’Aubriesson, in his ‘Traité d’Hydraulique,” 
gives anarticleupon the Hydraulic Ram, with tables 
of the heights, quantities, and co-efficients of useful 
effect of those made by the Montgolfiers, father 
and son. Also of a portion of the experiments by 
the savant, Eytelwein, who made 1,123 experi- 
ments in investigating its construction. This is 
the best and most voluminous article that I know 
of published on this subject. These experiments 
were made 1804, and no doubt, with our better 
mechanical knowledge and principles of construc- 
tion, we ought to succeed beyond that attained 
nearly 80 years since. Those who succeed best in 
England, as well as those who sometimes succeed, 
keep the manner of laying down ‘‘a trade secret.” 
I do not condemn them for it. Even Prof. Rankine, 
before quoted, was unable to obtain sufficient and 
reliable data in his investigation. Still, it is to be 
done, and is done. The ditferent makers vary con- 


siderably. In the bore, length, and iaclination of 
the drive-pipes, even when working under the 
same height of fall and vertical height of ascension- 
pipe, in diameter as much as 2° to 3°, and area as 
4'to 9:,so that within certain limits a fair result 
may be attained. But it will not do to copy a 

articular case, and consider that all others should 
$ exactly in the same proportion. Each particular 
working fall and vertical height of ascension re- 
quires a certain length of drive-pipe. It should 
not be more nor less than a specified length; sois 
its diameter of bore regulated by the gross 
quantity of water (run to waste and elevated) and 
the working fall.—TuUBAL- KAIN. 


[46132.|—Fluoric Acid for Soldering Iron.— 
It is to be hoped that the querist will not waste 
time and money in making the ‘‘ mess” given on 
p. 14. The recipe is a very old one, and is often 
given by ‘“‘old hands ” to greenhorns. Like many 
other gifts, it is parted with at its full value, 
though, strange to say, it appears in a modified 
form in Spon’s “‘ Receipts.”’—Nuwn. Dor. 


[46148.]—Fret Saw and Lathe.—Thanks to 
Mr. Hoskin for his reply. I want to cut mahogany 
lłin. My flyweel is 29in. in diameter. Is not the 
saw inconveniently near the upright? I think of 
putting bearings on the latter, and so bringing the 
saw a couple of inches further out.—J. 


[46162.|—Nascent Oxygen.—Many thanks to 
‘“‘Analyst’’? for his answer to my query, and 
promise of further information. I did not intend 
to ask how to obtain nascent oxygen by decom- 

osing chlorate of potash with manganese. But 
how to safely decompose it when mixed with 
the black oxide, for the purpose of liberating a 
larger quantity of nascent oxygen than is obtain- 
able by the usual practice of saturating the black 
oxide alone with sulphuric acid, diluted to about 
60 Twaddell. I have long practised tho latter 
mode of obtaining nascent oxygen for the purpose 
of bleaching oils, and fats, but as chlorate of 

otash contains more oxygen thin the black oxide, 

am anxious to know how it can be treated so as 
to obtain the best result for my purpose.—J. P. 


[46171.] — Electric Communications. — If 
‘¢ Motion Plate” could visit the Crystal Palace 
Electric Exhibition, he will see working models of 
Stroudley’s patent train communications, at Messrs. 
Garnham and Co.’s stand, 144, Eastern Gallery.— 
PEGANREDSTUFF. 


[46206.1—Oval Chuck.—I suppose your man- 
drels come such a little way through your head- 
stock that you have no room for the fittings. If 
if you have 5-l6ths of an inch between your face- 
plate boss and headstock, you will be able to get 
this arrangement in; but if you have not more 
than an eighth of an inch, you can dispense with 
the adjusting slide F. Fig. 1 isa piece of either 


wrought-iron or cast, best wrought-iron bar llin. 
by łin., shouldered down as shown, to jin. thick 
at both endr. There isa slot at A, and a square 
hole at B, and a taper-square hole at C; this is 
the slide. The flush side is next your face-plate 
A” is a small guide-block to be fitted in A. B" 
is another fitted in the slot in face-plate and 
square hole B, and fastened up to the shoulder b 

the long screw, the end of which comes throug 

and forms the connecting pin for eccentric strap; 
2 is the front view; 3is the adjusting plate upon 
which the eccentric is screwed; 4, side view 
of same; F" is the end, shown again at F”, witha 
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slot into which the screw G engages by the double 
collars ; this screw is screwed into the edge of 
hood and stock for adjusting eccentric to what is 
required: 5 is the eccentric strap; 6, eccentric ; 
7, the whole in position in section, with handle 
turned; I is an ordinary driving-chuck or face- 
plate. If you dispense with 3, fasten the eccentric 
with two screws upon lathe-head and slots in the 
eccentric for adjusting. The wood you wish to 
turn should be tapered down to go into the taper 
hole in the slide; the eccentric acqueee slide 
and strap make out of 3in. No. 10 W.G. hoop 
iron. en the whole is fitted, make a pan about 
2in. deep of tin or sheet iron, get ġlb. vegetable 
black, and take equal parts of the white ash, sifted 
very fine, from under your grate, $oz. prussiate 
of potash; dissolve this with loz. of table- 
salt, and mix your ash and vegetable black 
up like mortar; line your pan, and pack your 

ings in it, with a layer between, and the holes 
filled, and plaster all over to keep the air from 
them ; place them on the top of kitchen-fire, and 
get them to a red heat, and keep them at that for 
an hour or two, when take them off and bury them 
in the ashes, or in some sand, and you will find 
them very hard without distorting them. Do not 
slake them in water. This will give you a good 
oval chuck, with little trouble or expense, with 
which you may turn any tool-handles or hammer- 
shafts.—Jack or ALL TRADES. 


(46208.]—Electric Clock Dials to Beat 
Minutes.—I am making one as follows, and have 
every reason to believe it will answer well :—A, 


wooden disc fitted to turn freely on pivots, and to 
carry minute hand; F, brass pins (60) round edge 
of do. about din. long; B, electro-magnet receiving 
current every minute from primary clock ; C, soft 
iron keeper; D, spri gi E, stop screw (not in 
electrical connection) ; H, a piece of very flexible 
steel; K, brass triangular hook. The magnet 
acting on the keeper once a minute draws it down, 
and moves the disc on the distance of one pin ; 
when keeper is released the hook, K, falls over the 
next piu ready to act upon another current being 
sent; G is a stop hanging loosely on pin to prevent 
the hook, K, from turning back the disc. The 
hour hand is worked from the minute hand, as in 
an ordinary clock.—H. A. DAWKINS. 


[46209.|—Photographic.—As this has only 
been partially answered by Mr. Lancaster, perhaps 
you will allow me to supplement his reply. There 
would be no difference in light transmitting power 
betwixt pot and flashed coloursif of the same tint ; 
but I may tell ‘‘ No Sig.” that practically pot ruby 
is unknown. I have seen samples of it, but it is 
not a trade community. There are difficulties in 
the way of manufacture ; secondly, pot colours are 
in all cases lower ixn price than flashed or stained ; 
but any such price as 2s. per foot is simply extor- 
tion. The best ruby can be bought at 8d. per foot, 
and second quality at less than this. Of course, in 
country places, it would be dearer, but even then 
2s. is far too much. It might be information for 
your correspondent if I add that three kinds of 
coloured glass are made—pot, flashed, and stained. 
The difference being pos is coloured throughout, 
flashed is a thin film of coloured metal blown on 
white glass at time of blowing, and stained being 
burnt in afterwards. Blue is to be had pot an 
flashed; ruby, flashed only; green, pot and 
flashed ; purple, ditto; opal, ditto; yellow and 
orange, pot and stained ; stained red, stained only. 
—E. HouMeEs. 


46211.|—Engine for Driving Lathe.—To 
tt SUNLIGHT.” —Very much depends on the work 
to be done. I would not advise less than a 3in. 
bore and Gin. stroke engine at least. Length of 
cylinder inside, Sin.; thickness of piston, lłin., 
packed with Ramsbottom’s steel rings; walls of 
cylinder and steam~-chest might be żin. when cylin- 
der is bored, the steam-chest being that thickness 
in the casting; steam-chest, 4in. long and 3in. 
wide inside ; steam-ports, fin. wide and 23in. long ; 
bars between the ports, gin. wide; exhaust-port, 
lin. by 23in.; steam-pipe might be, if short, žin. 
in the bore; if any length, lia. ; exhaust-pipe, 
làin. bore; slide-valve, 2łļin. by 3in. wide; ex- 
haust-port in valve, 1žin. by 23iu. wide; eccentric 
with din. throw, and consequently giving valve lin. 


travel; crank-shaft, lin. diameter; flywheel—if 
space available, 2ft. 6in. diameter; if limited for 
room, 24in. may be used; weight, say 50lb. As to 
governors, that must depend on the class—whether 
of the old Watt form or high-speed ones.—Sun- 
LIGHT. 

(46217.]—Model Electric Engine.—As I have 
made several models of electric engines, I beg to 
offer ‘‘ W. F. C.” a description of one. A! A? are 
magnets made of soft iron 2}in. long, covered with 
No. 22 wire, which are placed 5-l6in. apart; B 
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is the beam 43in. from C to D, and 3in. from C to 
B, worked by F 2hin. from B to E; at E the keeper 
is placed ljin. by jin. Fig. 2); F is the contact 
breaker, lłin. long; G is the connecting-rod, lin. 
long; H is the flywheel, 3in. diameter; I I the 
flywheel standards, 3in. high; JJ the beam 


standards, 3in. high; K is Tin. by din. Fig. 3 
is a section of the contact-breaker, and mercury 
cups MMM connected by N to E. The engine 
works by the magnets pulling alternately. en 
the current runs through the magnet A? it draws 
the keeper E towards it, when the contact is 
broken by one wire of the contact-breaker being 
lifted out of the mercury ; the flywheel then carries 
it over the dead point, when the other wire of the 


? 
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contact-breaker dips into the mercury on the other | < 


side, when magnet A! is connected and draws the 
keeper to it; the flywheel then goes over the dead 
point again, and so on. This engine works 
admirably with one Bunsen. The parts can be 
made twice as large, and a small pa can 
be placed on the flywheel. The beam, standards, 
and contact-breaker are made of wood or any 
suitable material.—R. W. 


[46222.]— Link-Motion.—Your query is not 
very precise. You should give the dimensions of 
the steam-ports, and other elements of working, 
as explained in my answer to query 46220. You 
will perhaps get the information you want by read- 
ing it. From what you say, if I understand right, 
you have begun wrong. The throw of eccentric 
cannot be determined before you know the link 
you are going to use. The rocking-shaft will 
simply give to the slides a motion reverse of that 
of the eccentric-rods. The radius of curvature of 
link is 3ft. 34in. — 1łin. = 3ft. 13in., as said in 
above RE The link’s length has also been 
mentioned in the same reply. All such dimensions 
are dependent upon the room you can dispose of 
for them in your engine. It is a very unlucky idea 
to use a straight link with the same gear. You 
will not secure any of the advantages of the curve 


link, and besides it will not work symmetrically. 
Adopting Allan’s straight link will be a very good 
plan, and answer quite as well as the shifting link ; 
but it requires a long distance between the valve- 
face and the engine-shaft, and it is not simpler in 
construction, save that it is not curved, but it is 
not a gr eatsaving of trouble.—E. GOBERT. 


[46225.|—Steam-Launch.—I should consider 
the 3 h.-p. Cochran boiler, good as they un- 
doubtedly are, too small for a 4 h.-p. nominal 
engine as your Gin. cylinder would be, and there- 
fore it would be hardly possible to get the full 
power out of the engine. I, therefore, could not 
tell you what speed you would get with a boat 
28ft. by 6ft. 6in. beam; but, looking at the dimen- 
sions generally, perhaps as much as six or seven 
miles per hour. The lines of the boat would 
greatly influence the speed. Thus I could put 
such lines into a boat that with the dimensions 
you name the engine-power as stated would give, 
say, a speed of eight to nine miles; yet, with the 
era fe lines, same engine and boiler should not 
drive the boat as much as six miles anhour. I 
should decidedly also advise you to have the next 
size boiler if you intend to run up to 300 a minute. 
It really is not fair to expect the 3 h.-p boiler to 
do it, as it could only be done by forcing it for a 
short time, and shortening the life of it thereby.— 
SUNLIGHT. 

[46234.]—To ‘Peganredstuff.”—You could 
hardly attempt a more difficult task. The sort of 
escapement referred to is about the worst and most 
defective priheiple ever brought out. The impulse 
received being only once in two vibrations, is 
hardly enough to overcome the immense friction 
of the swing arbor pivots and light pendulum. 
Experienced hands are often puzzled what to do 
with them. I will, however, give a few sugges- 
tions in the matter. If much cut, it would be 
better to make new pallets, taking care to have as 
little drop inside and out as is safe, left as hard as 
porno; and the acting surfaces well polished. As 

have observed, these no apes are very delicate, 
it is necessary you should see movement quite 
clear. Have mainspring out, and be sure that is 
also clean, and oil with good oil, both mainspring, 
all holes, and escape-wheel teeth.—PEGANRED- 
STUFF. 


[4€237.]—Lithography.--F. W. Thomas need 
not be much surprised that his sketches will not 
print if they have been left aside for a considerable 
time. The cause of failure is the action of air on 
the printing-ink, the gum having failed t> keep it 
out. The remedy in such a case is to dissolve 
away the old ink, by means of turpentine, and to 
“rub up” with fresh ink. In doing this, the less 
of the gum rubbed away the better, as it performs 
good service in Brose re. the white parts of the 
stone. Insome cases I have seen benzine substi- 
tuted for turpentine, but in either case the sketches 
will ‘rub up” as good as ever.—D’ EvLyYN. 


46248.] — Amateur Dramatic Olub. — “A 
Fellow Workman” does not say how many his 
company numbers, or whether he has any means of 
making any scenery, &c.; but I should suppose 
his company would be rather limited, and, of 
course, he must choose his piece to suit. Unless 
he can obtain the help of a fow ladies, I am afraid 
his choice will be somewhat limited. I will sup- 
pose he is able to do so. He will find a very good 
farce, in one act, for three males and four females, 
in Mr. J. L. Toole’s great piece, ‘‘ Ici on Parle 
Frangais.” It is very good throughout, and ve 
funny, if the part of Spriggins is well played ; an 
requires no expensive costumes or scenery. I 
should say it would be very suitable. Then there 
is another I can recommend, for three males and 
three females; a very pretty piece, indeed, and 
also very funny, if the part of Paddles be well 
played. It is a comedietta, in one act, entitled, 

Which is Which”; time, present day; so no 
costumes or expensive scenery are required for it. 
Then there is a roaring comedy in ‘‘ Checkmate,” 
by Halliday, in two acts, for seven males and five 
females; only it is a little more extravagant, and 
takes more getting up ; the scenery, also, is more 
elaborate, but it will pay you well for getting up 
if properly done. Then there is the well-worn, 
but ever good, ‘Box and Cox,” a farce in one 
act, for two males and one female. Now, if this 
piece is not worn out in your country, I can 
strongly recommend it as easy to get up and ex- 
ceedingly funny, with some very nice acting in it, 
especially poor old Mr. Buckstone’s favourite — 
character, Mr. Box. This also requires no scenery 
nor costumes. By playing one long piece and one 
short one, you can make a very nice evening's 
amusement. There is a very good short piece for 
two male characters, in ‘A Most Unwarrantable 
Intrusion,” by S. M. Morton; it is a farce in one 
act, and takes three-quarters of an hour to repre- 
sent. It is exceedingly funny, and a splendid 
piece altogether. Caution —whatever you do 
(unless you have been well used to acting in public 
a long time), do not try to get up a drama or 
tragedy piece, as nothing is more painful to the 
audience and annoying to the performers, than 
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either done badly, and it is wonderfal what a lot 
they do take doing. Then you will want wigs, 
whiskers, moustaches, paints, &c. In ordering a 
play you must ask for the acting edition of the play 
you want.—W. LISSINGTON. l 


oe Torone Slabs.——Plaster of Paris is a 
bad substitute; better buy the porous slabs to be 
obtained so cheaply, when their durability is taken 
into aouit =W. J. LANOASTER. 


[46263.]—Porous Slabs.—Thirteen years’ ex- 
perience convinces me these are the worst batteries 
in use. You had far better have single cells 
joined up with wires or bands of copper: troughs 
are rarely ever water-tight between the partitions 
and difficult to clean; a syringe is required to 
draw off and replenish them. Plaster of Paris for 
porous plates will not do atall, it gradually dis- 
solves in a Daniell’s (at least I have found it so); 
Wedgwood ware plates are sold, but it is very 
difficult to secure them in a trough, and they are 
quite as dear as porous cells if of good quality.— 
AN ASSOCIATE OF THE SOCIETY or TELEGRAPH 
ENGINEERS. 


[46267.]—Curious Clock.—There are two glass 
tubes, one within the other; the inner tube con- 
tains mercury and also atmospheric air; at each 
end, the inner tube communicates by a small 
orifice with outer tube, and consequently the mer- 
cury in its descent has to force the air out of the 
inner tube to the outer, and thus the rate of 
descent is regulated, the descending arrow in 
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inner tube is the air forced downwards by the 
weight of the mercury; the air escapes by the 
small orifice, passes into the outer tube, and 
ascends in it, as shown bythe two lowermost 
arrows; when it reaches the top of the outer tube 
it enters the small end of the inner tube, and thus 
as fast asthe air is forced out below, it enters 
above, as shown by descending arrow above the 
mercury; outer tube is hermetically sealed.— 
PEGANREDSTUFY. 


[46277.]— Refractors.— The oldest form of 
erector was one in which three lenses formed the 
whole eyepiece; the results are not nearly so 
satisfactory as the present two-lens eyepiece and 
two-lens erector. I have, duriug the last week, 
had a peculiar eyepiece, in which the eyepiece 
proper consisted of an arrangement of four lenses, 
but nothing that I know of equals a well-made 
erecting eyepiece of four lenses in all.—W. J. 
LANCASTER. 


[46282.]—To ‘Sunlight.”— The theoretical 
pressure on the cylinder of a gas-engine I should 
not like to express an opivion on—it migbt be most 
misleading. Neither do I think it is worth while 
to go to theory when practice tells us all we want 
to know. You ask me whatis the actual pressure ? 
Well, it varies with the strength of the mixture. 
But a properly-designed engine should use such a 
proportion of air and gas that the maximum 
average pressure should be about 190 to 2001b. on 
the square inch. I have had as muchas 2101b., 
and as little as 27lb. A gocd motor using com- 
pressed mixture should develop about 200lb. as a 
maximum. If we go much over that, the pressure 
and temperature border on line over which many 
precio difficulties crop up. Although I should 

© quite prepared to design and supply an engine 
to give pressure as high as 350lb. to the inch, I 
have all the information needed to do so, but there 
are details that would be likely to suffer under the 
great pressure, at least with engines at present in 
use. Nodoubt the pressure in the cylinders of gas- 
engines will be increased in time. And I am also 
sanguine that ina few years we shall have gas- 
engines with cylinders no larger than steam-engines 
of the same power. And knowing these facts, I 
may add that I am already considering the question 
of increased pressures. But until I see my way 
clear on several points which would be prejadiced 


by mere pressure, I shall be content with an actual 
pressure of about 2001b. on the inch.— SUNLIGHT. 


[46286.] — Geneva Watch Cleaning. — If 
“ Darius” will refer to a recently- published letter 
of mine, he will, I think, find something instructive 
as regards watch-cleaning. In the letter referred 
to I gave instructions how to clean a lever watch. 
What is there written will apply, in great part, to 
a Geneva. First of all, after taking the move- 
ment out of the case, and removing hands, dial, 
cannon-pinion, &c., place a bristle, or something 
fine and pliant, in the escape-wheel, unscrew and 
remove the cylinder and its bar, withdraw the 
bristle, and let the watch run down. If the watch 
has a ‘* bar” movement, the spring may be let 
down (if not already down), by putting a key on 
the square, firmly held, and easing the click out. 
After this, unscrew the ’scape-wheel bar, and the 
other bars, or plate (if a 3} plate), in regular order. 
After all has been cleaned, and the holes carefully 
pegged out, replace each part as it was before, 
oiling after it is put together. When you clean 
the cylinder you must exercise great care. Turn 
the stud of the regulator half-way round, so 
that the hair-spring may pass out from be- 
tween it and the pin adjacent to it; take 
hold of the bar in the left hand, and let the 
cylinder hang freely down. With the nippers take 
a firm hold of the hairspring stud and ease it out 
of the bar. After cleaning the bar and pegging 
the jewel-hole, slightly oil it; clean the cylinder 
from dirt, or anything that has attached to it, and 
replace as before, not forgetting to turn the regu- 
lating-stud over the pin, with the hairspring free 
to play between. The escape-wheel teeth should 
be touched a little with oil. A portion on two or 
three teeth will suffice. I here take the opportu- 
nity to correct an unintentional error which I made 
in the letter previously referred to—i.e., as regards 
the quantity of oil required to a pivot. Ithen 
stated that only as much oil should be applied as 
would make a spot on paper, as large as any full 
stop in my letter. I had in my mind’s eye a 
larger stop than was actually to be found there. 
However, very little oil, comparatively speaking, 
is necessary. Having, then, replaced the cylinder, 
put in the set square and affix the cannon pinion 
to it ; fit the motion-wheels, dial and hands, set in 
case, and wind. Respecting cylinder pivot fitting, an 
amateur would have to be particularly skilful to 
do this job satisfactorily. First, remove the hair- 
spring and collet, then drive out the old plug with 
a suitable punch, and shellac an arbor over the 
body of the cylinder, filling the hollow so as to 
mike it perfectly rigid. lf you have a roughly 
made plug and pivot, fit it into the cylinder and 
with the *‘ turns °’ a horse-hair bow, and suitably 
shaped gravers and pivot files, shape and reduce 
as may be required. The new pivot must be made 
perfectly free in the jewel hole, and you must 
observe to get the correct ‘*end-shake.”? The 
plug must not protrude inside the cylinder, but 
should be left flush with the notch. tt is a very 
delicate operation, and requires not a little skill to 
do properly, so unless ‘‘ Darius ” is prepared for a 
fidgety and somewhat difficult task, I would advise 
him to send his cylinder to a jobber accustomed to 
this class of work. The ferrule may be removed 
frum the cylinder by soaking in spirits of wine.— 
ALFOJOE. 


[46289.]—Cleaning and Relacquering Brass 
Chandeliers.—You, of course, know everything 
depends upon having the brasswork free from grease 
or dirt: unless you are very careful on this point, 
you will never get the work a good colour. 
Perhaps the better way for you to accomplish what 
you want will be to boil the brass parts in a strong 
solution of pearlash until apparently clean, then 
place them into a vessel containing a solution of 
aquafortis, about one of acid to three or four of 
water; lot them remain in this solution for an hour 
or 80, afterwards washing them well, and scouring, 
if necessary, with sand until every part is clean, 
then make up a solution of equal parts of nitric and 
sulphuric acids, and add to it about one-third part 
extra of nitric acid, having zinc dissolved in it in 
the proportion of about one zinc to three acid. 
When boiliog dip the articles in until they have 
the colour you require; 20 to 30 seconds will be 
ample. Then swill well in plenty of water, and 
place all the parts in fine sawdust until dry. 
When dry you can rubup with soft rags and a 
leather, and when just too hot to hold, lacquer the 
whole of the parts that will be at all exposed. 
When going through the process above, take care 
not to handle any part of the brasswork; and, 
above all, do all the work out of doors, or in a 
place with a large chimney, to take away any 
fumes of nitrous acid, which are most deleterious 
to the lungs.—W. J. Lancaster. 


[46293.] — Electro-Motor. — I am pleased 
“A. A’ has been so successful in making the 
motor. Now he will be able to make the motor 
go quicker by adding more battery power. He 
has evidently wound his electro-magnet success- 
fully, otherwise it would not hold so much weight ; 
but strength of current and speed of revolution go 


together, and any speed can be obtained by adding 


more cells. The armature should come down as 
closely as possible on to the cores, so as to leave 
scarcely room fora piece of paper to go between 
when passing each other; then the slightest altera- 
tion in the position of the commutator will make 
all the difference in velocity, and he might with 
advantage put on eight armatures, and make a 
wheel for commutator with eight divisions instead 
of the six, as now. I shall give every particular 
as to weight of wires, &c., in papers on coil- 
making.—W. J. LANCASTER. 


46294.—Thermo-Electricity.—To “‘Srama.””— 
I have not seen the article referred to, and have not 


any details specially bearing on the subject. But | 


I know that some time since great things were 
expected from metallic sulphides, and more es- 
pecially from galena and sulphide of silver. I 
made some experiments which did not induce me 
to go any further. In fact, I do not believe in any 
good results likely to arise from substances havi 
high resistances, nor do I expect real useful wo 
will ever be done in this way by compound sub- 
stances whose molecular condition is liable to be 
modified by heat. In fact, tempting as the direct 
conversion of heat into electricity looks, there is 
really no practical success attained in this direction. 
Noe’s battery seems, on the whole, the most ad- 
vantageous, chiefly from the form of its construc- 
tion.—SIQMA. 


[46296.]—Harmonium or Organ:—I have a 
large harmonium to which I thought of adding a 
second manual on the American system. I had 
had the tubeboard some time, and was making 
American organ. After considering the great space 
required for two separate sets of reservoirs and 
feeders, concluded it best to keep to the American 
plan. If your reservoir is large, you may have 
four ‘‘ feeders’? and reservoirs in half the space 
required for the exhaust and force bellows com- 
bined. With regard to adding more reeds to the 
present instrument, if ‘‘ Beta” will advertise his 
address I will inform him how I am designing to 
accomplish the same without an additional set of 
pallets. But as some weeks will elapse ere I can 
test the idea, it had better become an accomplished 
fact before appearing in print, or would have sent. 


[46297.]}—To Mr. Lancaster.— There are 
plenty of lathes that would help you much in 
making a motor; for instance, the table below, 
which is reduced from Sprague’s excellent work 
on electricity, would be invaluable to you if com- 
mitted to memory, and what now seems to be an 
insurmountable difficulty can be easily overcome. 
You will be compelled to believe the seller’s word 
as to the conductivity of wire supplied, or spend a 
lot of money in apparatus for testing yourself. The 
former is the more practical method, and in nine 
cases out of ten may be relied on. I shall be pleased 
to give any further information you may require. 


B. W. gauge. Ft. per pound. Ft. per ohm. 
12 


27°32 1170°6 
l4 46-28 691°0 
16 78°24 4108°8 
1S 132-22 241:9 
20 206-60 154°8 
22 322°S1 99-1 


—W. J. LANCASTER. 


(46295.] —Glycerine.—This can be made from 
the alkaline mother-liquor of the soap- works (from 
which the soap has been separated by means of 
common salt), by neutralising with sulphuric acid, 
removing the excess of that acid by carbonate of 
barium, evaporating the filtrate to a syrup, 
digesting it for several days with alhol 
separating the alcoholic liquid from the NaSQ,, 
which crystallises out, decolourising with animal 
charcoal, again evaporating to a syrup, exhaust- 
ing the residue with strong alcohol, and finally 
evaporating the filtered solution over the water- 
bath. A more economical method of separating 
glycerine from spent soap lyes is that patented by 
H. Reynolds. The liquid is first reduced by 
evaporation, and raised nearly to the boiling- 
point, by being passed through a heated still-like 
vessel, or heated in any other convenient vessel. 
It is then passed into a second vessel, where it is 
met by jets of superheated steam, at a temperature 
of 350° to 400° Fahr., which raises it to the boiling- 
point and evaporates tho glycerine, carrying the 
vapour upwards with it, aud leaving the salts to 
deposit in the vessel. Commercial glycerine may 


be contaminated with lead or lime. The former | 


may be detected by sulphuretted hydrogen, the 
latter by dissolving the glycerine in its own volume 
of alcohol, containing 1 per cent. of H,SO,, in 
which case, if lime be present, a precipitate will be 
formed. It is also often adulterated with sugar, 
which may be detected and estimated by means of 
chloroform, in which glycerine dissolves with 
ease, whereas cane-sugar and glucose are quite 
insoluble. The liquid is first heated to expel the 
water contained in it, theu mixed with chloroform : 
the whole is then poured upon a tared filter, an 

repeatedly washed with chloroform, after which 
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the filter with its contents is dried at 212°, and 
weighed.—I". BARKER COOKE. 


[46299.]—Precession of the Equinoxes.— 
Any astronomical work of any importance will give 
both the annual precession, and the amount that 
precession has accumulated to. Since the for- 
mation of the earliest catalogues on record, the 
equinoctial points have receeded among the stars 
30°, which is equivalent to one complete sign of 
the Zodiac, and the amount of this retrograde 
motion is 50°1” per annum. Now, bya very 
` simple calculation, we can find when the sun was in 
Aries at the Vernal Equinox. Reduce the 30° to 
seconds, and it will equal 108,000” then — 50” 
(taking round numbers), which is the annual 
precession, and this shows us that it is about 2,160 
years since the sun was the same degree in Aries 
that it is at present in Pisces at the Vernal 
Equinox. This brings us to the early days of 
astronomical record. If‘ Astrologos”? can find 
the exact number of degrees that the sun is in the 
sign Pisces, then by the same method of calcula- 
tion he will be able to find ‘‘ when ” it first entered 
that sign. Precession was discovered by Hip~ 
parchus, the celebrated Greek astronomer, about 
150 B.c.—A. MANOCK. 


[46299.]—Precession of the Equinoxes.—If 
“ Astrologos’’ would study and master the effects 
of Precession, he would be able to answer his 
question, because he would understand better than 
anybody else what it is he wants toknow. It is 
not more difficult to understand the theory of 
‘precession than any other simple astronomical 
phenomenon. Let him carefully examine a globe 
and remember that the equinoctial point recedes 
along the ecliptic at the rate of 50:1” per annum. 
By an easy process in simple arithmetic, he will 
then be able to find its past and future time and 
place all round. He will find the constellations, as 
such, are not equally divided along the Ecliptic, and 
also that a part of “ Cetus” intervenes between 
Aries and Pisces, so that, in point of fact, ‘‘ the 
change ” directly ‘‘from Aries to Pisces’’ never 
did take place at all. The equinox, since it first 
entered the ‘‘constellation’’ Pisces, has already 
moved along 25 degrees nearly; therefore: As 
360°: 28° :: 25,868 years (the time it takes to go 
right round) to 2,012 years ago, since ‘‘ the sun 
first entered the constellation Pisces at the Vernal 
Equinox.” This is only approximately correct, 
the exact time being, probably, something short of 
2,000 years a¢)».—Draco. 


(46300.]—Broken Drills.—The easiest way is 
to measure very carefully and get the exact place 
of hole on other side of plate, drill a rather smaller 
hole to meet point of broken drill, and drive it out 
with a wire or small punch. I have often had the 
same happeu. It there is any of the broken drill 
you can get hold of with pliers, you can sometimes, 
by heating the brass, which will expand more than 
the steel, loosen the drill and draw it out. But 
often the cutting-edges are imbedded, and so the 
drill cannot get loose. The one fault of the Morse 
drills is their tendency to break in the smaller sizes 
and in deep holes. They have not “‘ relief’? enough 
at the back, and so work tight after getting a little 
way in.—TREADLE. 


(46301.] — To “Sunlight.” — Simplest form 
would be an externally-tired one, say Z4in. long, 
6in. diameter, with a good dome about 4in. diam. 
and 4in. high. If made of 3-l6ths plate, should 
stand anything up to 60lb. or 70lb. with the 
greatest safety. [hat is with ends riveted in 
properly. Your tin. bore cylinders should stand 
45lb. steam, if they are properly made. Six screws 
would give enough holding power if they were 
properly tapped in.—SuUNLIGUT. 


46303.]—Medical Coil.—To Mr. LANCASTER. 
—Itis not often I have a doubt as to the real 
meaning of a query. Yours, I apprehend, has 
reference to a coil in which the primary and 
secondary are bothdifferent circuits. In that case, 
the secondary is insulated from primary, and the 
two ends of secondary go to the handles to be held 
by patient. The primary is coupled to battery, 
one wire going direct to one pole of battery, the 
other guing through vibrator to the other pole of 
battery. ‘his wire is broken when the vibrator is 
pulled towards the bundle of wires inside primary. 
—W. J. LANCASTER. 


[4650t.] — Hardening Brass Wire. — You 
might perhaps render it elastic by placing a steel 
mandril inside the spiral and then dressing the out- 
side well with a hght hammer. I know of no 
other way of making brass springing. It may be 
rendered hard and brittle by being heated red-hot 
and cooled siowly.—GLATTON. 


[46306.]—Telephone v. Boll.—l. The magneto 
current generators are far superior to batteries, 
and are maintained at less expense. 2. If you 
use a transmitter, two or three cells at each station 
would be required; this would dispense with 
magnetos. 3. Any form of indicator will do if the 
coils are of suitable resistance. 4. You can ring 
two bells at the same time. 5. The sound pro- 
duced would be as loud as the electric, as the 


magnetos could be made powerful enough to melt 
the bell coils. 6. I have known the Leclanché cell 
remain effective for four years without requiring 
water or sal-ammoniac during that period. The 
best form of magneto is one with a Siemens 
armature placed longitudinally between the arms 
of a powerful magnet. If you are near here, call, 
and I will show you one.—GEOoRGE TOLMAN. 


[46303.]—Telescope.—To Mr. Lancastrer.— 
The lenses belonging to your opera-glass will work 
their best as they are for astronomical purposes. 
Just look at the cluster of the Pleiades or pick up 
any part of the Milky Way—you will be able 
to count three times the number of stars you can 
see with the naked eye. The focus of your lens is 
too short to be of any value with convex eye- 
lenses. As itis, with its concave eyelens, it forms 
a sort of small Galilean telescope.—W. J. LAN- 
CASTER. 


[46311.]—Horizontal Engine.—See my reply 
to query 46211. For boiler, if externally fired, 
you might use one 4ft., or 4ft. Gin. long, by Lft. Gin. 
diam. ; firegrate, lõin. by 12in. I am supposing 
that you do not do any excessively heavy work in 
the lathe, and that it runs fairly easy. Slide-rest 
must depend on what is the construction of lathe- 
bed, and if to be haud-traversed, or self-acting in 
all directions. Let me know what you want, and 
I will endeavour to help you.—SuNLiaut. 


[46312.]—Repairing Cylinder Face.—What 
you want is to get the valve-face planed in place. 
There are many firms who would do this, as there 
are several forms of machines made to bolt on and 
do the job, being driven by hand-power. Some 
years since I designed such a machine purposely 
tor cases like yours, where the steam-chest does 
not come off at the valve-face level. The slide- 
valve of course you can easily get off, and get it 
planed and scraped up again all right. Iam sorry 
I cannot afford you more assistauce than what I 
have stated above.—SUNLIGHT. 


[46313.]—Roof for Lean-to Hot-House.—I 
put up a lean-to about the same size as “* Muscatel’’ 
requires. In the roof I have a mid-rib on which I 
placed rafters of L-iron lin.; painted them one 
coat red-lead, and glazed with 2loz., each pane 
cut round at bottom. This makes a light and yet 
strong roof, and cheaper than wood. If “ Mus- 
catel” will advertise his address I shall be glad to 
give him full particulars and plans.—C. R. T. 


[£6314.]—Closet-Cistern.—Examine the air- 
pipe which comes up from supply-pipe to the top 
of cistern ; most likely itis broken off about half- 
way down, and when the water reaches the top, 
where it is broken oft, it runs down the air-pipe 
iuto the supply-pipe. You can put a new leather 
on the valve by uuscrewing the nut close under the 
leather, and have an air-pipe from trap, as the 
foul air will come up when the pan or valve is 
shifted.—JuMBO. 


(16314.]—Closet-Cistern.—There is usually a 
bent pipe in the cistern to get the fullest etf¥ect 
from the rush of water upon the opening and shut- 
ting of the valve, and possibly you have bent this 
down somewhat whilst fumbling at the valve. In 
order to fit a new leather empty the cistern, place 
& spanner on the squares of the valve-seat and 
unscrew it, disconnect from the wire, re-leather, 
and replace.—J. J. A., Liverpool. 


[46315.] — Ethoxo Limelight. — This light 
appears to me to be a great improvement on the 
spirit form in use, asa better light can be got. I 
have been trying various experiments with it to 
get a perfect light and also a simple form of appa- 
ratus. But Iam so much from home that my ex- 
periments have not beeu concluded. If +‘ Exhibi- 
tor” can let the matter rest for a week or two, I 
hope to bring my experiments to a finish, and 
will then better advise him. I have now 
some three or four plans, but think I can 
still further improve them, or at least one 
of the best. The mixed gas-jet can be 
arranged to work with it; but a special jet is far 
better. As to hydrogen-generator, the one I use 
stands in a small cabinet, and acts splendidly ; 
but itis not on the wash-bottle plan. Two glass 
vessels stand one over the other, the bottom one 
containing the hydrogen, as also the zinc cuttings. 
The upper chamber holds the acid and water, only 
the pressure of the gas as it i3 generated drives the 
acid solution into the upper vessel, thus giving a 
fine pressure. I pass the hydrogen, which is then 
under a pressure of over 24in. of water, through a 
regulator on the top, which allows it to pass to the 
lantern at a pressure equal whatever is wanted to 
balance the oxygen-bag, or oxygen-generator, as 
the case may be.—SUNLIGIIT. 


(46317.]—Ferns.—Allow the fronds to dry be- 
tween paper in a book under slight pressure ; then 
when dry, coat them with blacklead, put on damp, 
allowed to dry, and then polished gently witha tuft 
of cotton wool. See that the blacklead is all over 
the frond, otherwise the deposit will be in patches. 
You might carry a wire down the centre of the 
back of the frond, then you would be more likely 


to have a good coating of copper all over.—W. J. 
LANCASTER. 


[46317.]—Ferns.— ‘‘Single Cell”? can obtain 
beautiful electrotypes of ferns and leaves thus :— 
Take a sheet of letter-paper and rub it slightly 
with sweet oil all over; wipe all the oil off, so as 
to leave only a greasy surface ; lay the frond, back 
downwards, on the paper, and after spreading it 
out properly, cover with a piece of blotting-paper, 
and press flat for a minute or two ; this will grease 
the leaf and prevent adhesion. Now tarn the leaf 
carefully over, and then with a camel’s hair-brush 
cover leaf and paper with melted wax, brushing 
over layer after layer. Make the wax-cast pretty 
thick, and stick a penny or two on the back to 
make it sink, waxing over the pennies. Then care- 
fully pull paper and frond off the wax, and a 
beautifal impression will be left, which blacklead 
and immerse in the usual way. Proved many times. 


[46318.]—Protecting Steam - Pipes.—Make 
hay ropes about 3in. circumference, wrap them 
close round steam-pipe ; coat this with at least 
din. or 4in. of puddled clay, mixed with plasterer’s 
hair or cut hay to keep it bound together. This I 
have tried with a long steam-pipe, underground, 
and fouud it most effectual in retaining heat.— 
ATKINSON. 


[46320.]—Motor.—When you say you desire a 
motor, what sort of one have youin mind? From 
being a movable affair, a water-motor would not 
be admissible. Clockwork would be not of much 
service, as it would need to be wound up before it 
would actuate the weight? How long ata time 
do you need the power? It will bea diflicalty ; 
but perhaps if you give more particulars I may be 
able to help you.—SUNLIGUT. 


[46322.]—Electric Sign.—I send a rough de- 


sign for this, which I hope will answer your pur- 
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pose. A thin sheet of metal F is fixed by its upper 
edge to a box, the other edges being free, so that 
it can vibrate, pendulum fushion. Holes are cut 
in this, and little concave reflectors (as shown 
below) are suspended in these by their upper 
edges, which are formed into simple hinges. Thus, 
if the plate F is made to oscillate, all the pendant 
discs vibrate in their respective holes. To obtain 
this oscillation, an electro-magnuet A is fixed to the 
box, and opposite to it is au armature B, which 
forms part of plate F. A strip of brass, ©, is bent 
as shown below, aud attached to F. A screw, 
tipped with platinum, E, passes through it, and 
when the apparatus is at rest presses on a piece of 
platinum soldered to the end of a brass spring, D, 
which forms one of the terminals to which the bat- 
tery is connected. The spring D is shown below 
separately. The curly lines show connections. 
The battery being connected with the two wires 
shown at base of box, the current enters at W, 
passes through magnet to top of F, thence by C to 
E, and back to battery by D and X. The actionis 
similar to that of an electric bell. The spring D, 
particularly the upper part, should be weak.— 
GLATTON. 


[46323.]|—Pumping by Steam.—F ar better to 
sink a well at hand than to attempt to connect an 
S-h.p. engine to a well 200 yards distant.—J. J. A., 
Liverpool. 


[46323.]—Pumping by Steam.—Your query 
is not particularly clear; but I take it that what 
you want is to first pump the water from the well 
for the engine feed-pump to draw from. Now it 
all depends on the levels. If the lift is but trifling, 
an ejector could be easily made to draw water 
from the well, and deliver it into a tank close to 
engine. If that cannot be done by reason of the 
weight of lift, then it remains for you to adopt one 
of several plans: one would be to drive a wire rope 
off the engine to actuate a pump at the well, and so - 
get the water to the encine feed-pump. Another 
would be, if the vertical lift is not more that 2Sft. 
or so, touse a vacuum pump, asthey are sometimes 
called. A cast-iron vessel is connected at the 
bottom end with the well by pipes, aud to the 
steam space of boiler at the top, proper valves 
and stopcocks being fitted to the iron vessel and to 
the water and steam-pipes. Steam from the boiler 
having been admitted, and the air expelled from 
the iron vessel, the steam admission is closed, and 
a vacuum quickly forms. Waterfrom the well then 
flows in, fills the vessel partly. By turning on a 
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stopcock to the tank the water now flows out by 
gravity, and the operation is repeated; or some- 
times I have seen the apparatus placed above the 
water-level of boiler, and hence thse water is fed 
direct into it Would either of these plans suit 
you ’—SUNLIGHT. 


(46325.]—Intensity Coil.—1. It depends on the 
resistance of your pomy coil, and ditto the 
secondary. 2. A coil giving 2in. or 3in. spark is 
sufficient for vacuum-tubes, exploding gunpowder, 
&o., &c.; you must look out, for the other purpose, 
one of the best induction-coils you can obtain, 
but do not attach this to the tubes, or you will 
require a good supply.—GzroRGE TOLMAN. 


[46325.])—Intensity Ooil.—There is no exact 
ratio between cell-power and size of coil, but an 
average of l quart Bunsen to every 1-5in. spark 
will be about as much as it is well to use. (2) You 
will not get a coil that will enable you to heat a 
piece of platinum-wire ; the current from the cells 
alone will do this, and fire gunpowder with a fuse. 
The coil will, however, help you in firing powder. 
You should get a coil that will give what we call a 
fat spark, and see that the coil gives the length 
stated by the vendor before you purchase it. (3) 
The calcic protosulphide CaS does phosphoresce 
when just made, and should then be put into a 
glass tube and hermetically sealed.—W. J. LAN- 
CASTER. 


[46328 ]—Lodger.—By the Lodgers’ Goods 
Protection Act, 1871, when the superior landlord 
distrains or threatens to do so, the lodger must 
make a written declaration claiming and describin 
his property. and must give this to such landlor 
or his bai He must also state that the rent 
due from him has been paid, or if not he must 
then and there tender it to the superior landlord. 
If, after being served with this declaration, he still 
distrains, the distress will be illegal, and the lodger 
can apply to the nearest police magistrate for an 
order for the recovery of the goods, which order, 
upon proof of the declaration, will be made againat 
the landlord.— FRED. WETHERFIELD, Solicitor, 2, 
Gresham-buildings, Guidhall. 


[46329.]—Chromate of Oalcium.—I have 
never had occasion to prepare this salt; but if re- 
quired only in small quantity, I should prepare it 
by neutralising a solution of chromic acid with 
lime. If‘ W. T.” requires it in large quantities, 
and will write again, I will do my best to devise a 
convenient aud economical method of preparing it. 
—ANALYST. 


[46329.] -Chromate of Calcium.—This is 
obtained by dissolving calcium carbonate in 
aqueous chromic acid, or as a light yellow pre- 
cipitate, by mixing concentrated solutions of 
chromate of potassium and calcium chloride. Also 
by roasting chrome ore, in fine powder, intimately 
mixed with chalk, grinding the roasted mass with 
water, and adding sulphuric acid until the liquid 
has an acid reaction, in which case dihydric calcic 

. chromate is formed, and remains in solution. 
Calcium chromate (CaCrO,) is moderately soluble 
in water, insoluble in alcohol, gives off its water at 
200° C., and is afterwards very sparingly soluble. 
The anbydrous salt is used as a pigment.— 
F. BARKER COOKE. 


._ [46330.]—Cream Separators.—I do not know 
if this is what you want, but the sketch illustrates 


the principle of. a cream separator. Imagine a 
“ wheel of life,’? or Zostrope, with the slots filled 
2p, and a flange round the edge projecting inwards. 
This being filled with milk is set in rapid rotation, 
which by centrifugal force causes the milk to stand 
up against the sides. Enough milk is poured in to 
just touch the edge of flange, and the speed is in- 
creased and kept up for some minutes. The milk 
being denser than the cream is thrown outwards 
with greater force and displaces the latter, the 
two being separated into two layers, of which the 
inner one is composed of cream. (See Fig. 2.) 
When the separation is complete, a portion of 
skim-milk (the amount of which is regulated by 
experience) is added, and this flying outwards dis- 
places its own bulk of cream, which escapes over 
the edge into a trough which surrounds the appa- 
ratus, and shown in section in Fig. 2.—GLATTON. 


[46332.] — Electrical Resistance. — Water 
offers the highest as far as 1 am aware. I believe 
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a glass tube, filled with water, 12in. in length, offers 
as much resistance as the Atlantic cable. Wheat- 
stone’s Bridge and galvanometer. — GEORGE 
TOLMAN. 

[46332.]—Electrical Resistance.—Hvery text- 
bouk gives the information asked for. Common 
distilled water gives a very high resistance, so do 
alcohol, turpentine, or any liquids not subject to 
electrolytic sapien pipet The methods and in- 
struments required are the Wheatstone bridge, or 
differential galvanometer and measured resistances, 
which involve a long description to be found in 
every book on the subject.—SIGMA. 


[46333.]—Gregorian or Oassegrain.—Sup- 
posing spherical curves are used, the small ‘‘con- 
cave ” in the Gregorian form violently magnifies 
the aberration of the large mirror. The small 
s“ convex” in the Cassegrain form partially cor- 
rects the aberration of the large mirror. The 
“flat” of a Newtonian does not affect the 
aberration of the large mirror, but simply diverts 
the cone of rays. The radius of the small ‘ con- 
vex ” in the Cassegrain form may be from 3 to 3 of 
the larger concave. In Vol. XXXIII. are several 
letters on the ‘‘ Cassegrain,’’ including two from 
myself, giving a rule for determining the distance 
between the mirrors when the radii are given, 

ages 116 and 209. If“ G. L.E.” had given the 
le between the mirrors, I would have sug- 
gested an approximate radii for them.—A. N. H 


[46334.|—Gas Purifying. —We do not know 
the arrangement of ‘* Rosicrucian’s’’ small gas- 
works; butin order that the purification of gas 
may be effectual, it is essential that the gas, after 

assing the hydraulic main, pass on to the con- 
denser: washer, and, finally, the lime purifier. 
After the gas has passed through the washer, a 
great amount of its impurity has been extracted ; 
-but that it may be better fitted for use, and freed 
from the remaining impurity with which it is con- 
taminated, it is passed through what is known as 
the lime purifier. This purifier consists of a large 
air-tight veessel in which are arranged a series of 
perforated trays in a horizontal position. On each 
of these trays is a layer of slaked lime, which the 
gas is brought in contact with, and thus divested 
of the remaining sulphur impurities. After this, 
the gas may be conveyed to the gasholder, and 
considered fit for use. With reference to the 
quality and purity of gas, this will depend upon 
the class of coal the gas is obtained from. London 
gas, which is principally made from English coal, 
gives a light equal to that of fifteen sperm candles, 
while the gasin Edinburgh, which is made from 
the Scotch Cannel coal, gives a light equal to, I 
believe, thirty sperm candles. The fact is techni- 
cally expressed by saying that London gas is fifteen 
candle-gas, while that in Edinburgh is thirty 
candle-gas. The rate at which gas is burned when 
its illuminating power is being determined, is five 
cubic feet per hour, and the flame thus produced 
is scientifically compared (by means of suitable 
apparatus), with that of a sperm candle, whose 
rate of burning is 120 grains per hour. If our 
querist is wishful to obtain a large quantity of gas, 
he will find Cannel coal to answer his purpose ; 
but, of course, he will also find it more expensive. 
A. MANOOK. 
(46335.|—To Mr. Lancaster.—You may use 
the permanganate of potash in boiling water, if 
you wish. The heat will not affect the perman- 
ganate to any extent; but if any infected clothing 
is placed in the solution, the action of the perman- 
ganate is very rapid; but, at the same time, it 
will be as equally effective as with the other 
clothes in the cold water.—W. J. LANCASTER. 


gst arbre dete Circuit. — If “Meme” 
will say what telephones he proposes to use, 
whether receivers only or a receiver and trans- 
mitter at each end, I will show how to connect it 
as he wishes. Any simpleswitch arrangement will 
suffice to cut the bells out of circuit and place the 
telephones in connection with the line and batteries. 
It needs only for a connection to be made between 
both telephones and bells, with the line and 
batteries at each respective end, and then to 
insert a switch which by turning a key (or similar 
arrangement) will break the connection between 
bell battery and line, and join up the telephone 
with battery and line, or vice versd, at will.—F. C. 


[46336.]—Telephone Circuits and Calls.— 
Some time ago I described just the thing you 
want; but you can easily make a simple switch 
with a8 many ways as pieces of ppano to be 
used. Thus Stud No. 1 might put bell in circuit ; 
Stud No. 2 put telephone in, and 3 microphone. 
You can, if you like, have telephone in circuit 
with microphone, and the mere hanging of the 
telephone on to a hook throws in the bell; then by 
lifting off the telephone, a little spring lifts up the 
hook, and will throw telephone and microphone in 
circuit.—W. J. LANCASTER. 


46337.)—Steam Launch.—To ‘Sunuicur.”’ 
—First let me ask you, have you at least three 
square feet of grate surface in your boiler? I 
should hardly think you have. Heating-surface 
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also is entirely too small. I should want, for 
such an engine, at least 30 square feet o 
heating surface, and more if possible. It depends 
on the class of boiler. It is possible in a boiler 
but little larger, if any, to get the required surface. 
A Cochrane boiler would do so in the size nearly. 
I write this from home, therefore cannot refer to 
makers’ lists. But, at any rate, the boiler you 
name is too small.— SUNLIGHT. 


[46338.]—Sulphide of Calcium.—This sub- 
stance may be prepared by passing & current of 
hydrogen sulphide over quicklime heated to red- 
ness in a glass or porcelain tube, until it ceases to 
be absorbed; or, if the presence of a little free 
carbon is no objection, by heating a mixture of 
two parts of calcium sulphate (plaster of Paris) 
and one part of finely-powdered charcoal to red- 
ness in a Hessian crucible. The crucible may be 
covered, but vent must be left for the escape of 
the carbonic oxide which will be evolved.— 
ANALYST. 


[46338.]—Sulphide of Calcium.—This can be 
made (1) by passing sulphuretted hydrogen gas 
over lime ignited in a porcelain tube, water and 
calcium sulphide being formed, as CaO + H,S = 
CaS + H,O ; (2) by decomposing the sulphate at 
a red heat with carbonic oxide, as CaSO, + 4 CO 
= CaS + 4 CO2; (3) by strongly igniting dry 
sulphate of lime in a rcoal crucible, or wi 
one-third of its weight of charcoal: 100 parts of 
ignited gypsum, heated to whiteness in a charcoal 
crucible, yield 51:52 calcium sulphide, CaSO, + 
C, = CaS + 2CO:; (4) by igniting pure lime, or 
its carbonate, with half its weight of sulphur in & 
closed vessel, 4 CaO + 4S = 3 CaS + CaSQy.— 
F. BARKER COOKE. 


[46338.]—Sulphide of Calcium.—Y. have 
evidently beer making or trying to make CaS,, the 
calcic pentasulphide. You, I suppose, want to 
make the calcic protosulphide CaS, the phosphor- 
escent salt. Canton made it from oyster-shells in 
an impure form by puttiog the shells in an open 
fire for half an hour, then allowing them to cool; 
and picking out the larger and whiter pieces, he 
packed them with one-third their weight of flowers 
of sulphur in a crucible with a cover luted on. 
This crucible was heated for an hour in a hot fire, 
and eventually the phosphorescent sulphide was 
taken out, broken up, and hermetically sealed in 
glass bottles. The best way is to put it in glass 
tube flattened over, and seal the ends up.—W. J. 
LANCASTER. f 

(46339.]—Dynamo-Machine.—You evidently 
mean for two 20-candle power incandescent lamps. 
I shall shortly be able to give you this information, 
as I am making up several sizes of dynamo- 
machines for one, and any number of such lamps. 
—GEORGE TOLMAN. 


[46339.]— Dynamo-Machine.—It is possible 
to make such a machine, but at pressnt there is 
not a good and simple form of machine to be 
within any amateur’s ordinary means. I have been 
at work for some time with motors and dynamos 
and shall, I hope, have something good an 
simple before long.—W. J. LANCASTER. 


[46342.]—Estimation of SH: and 00,.—Gas- 
liquor does not give off SH, or CO, when boiled 
with lime, as both these substances would be fixed 
by the lime. If itis the SH, and CO, in lime which 
has been used for the purification of coal-gas, that 
“L. D.” wishes to estimate, I shall be glad to 
describe the process, if he will write again.— 
ANALYST. 


[46343.]—Smith’s Fan.—In reply to Albert 
Hall, I hope to have all dimensions, with sketches, 
made out for you by next week, unless you com- 
municate with me by post, as I am afraid the par- 
ticulars will take up too much room. You will 
see my address in reply 46082.—J. PERRY. 


[46349.] Model Steamboat.—I am not able 
to refer to my file of the ‘“‘E.M.”’ for the reason 
stated in reply 46337, or I could refer you to the 
woodcut and all information with pleasure. You 
want a boiler about Sin. or 9in. long, and 43in. wide, 
the height being, perhaps, Gin. to 7in. But a 
reference to back numbers would give you the de- 
sired information, as I have given all detailsseveral 
times. —SUNLIGHF. 


[46349.]—Model Steamboat.—I am at present 
making atin boat, 4ft. iu the keel, 9in. draught, and 
7in. beam. Her boiler is of copper, about as thick as 
strong note-paper; length Qin. by 3in., having a 
flue of ldin. at one-third from the bottom, and fired 
with benzine, mixed with paraffin oil; boiler is 
riveted with round brass tacks and then solder- 
sweated. I use no safety-valve, but in the piece 
of short tube for supplying her with water, I stick 
a small cork, and this will be blown out ere the 
boiler burats. The lamp is filled up inside with 
cotton wool, and then takes half-pint of benzine. 
This gets up the steam well.—J. J. A., Liverpool. 


a ar ope Optics.—There will be no 
appreciable difference between the colours. A 
simpler experiment is an ordinary coloured lantern- 
slide: all the colours have the same focus, and if 
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one is in focus every other colour will have the 
same focus precisely; this is very different to 
ordinary chromatic aberration. A series of circles 
painted on the glass slide, the centre being violet, 
then I, V, G, Y, O. Red outside will produce a 
concave on the screen and, vice-versd, a red centre 
and violet circumference will produce a convex on 
the screen.—W. J. LANCASTER. 


[46351.] — Leclanche Battery.—The white 
deposit formed is an oxychloride, not an oxide, and 
the only way of preventing is the thorough satura- 
tion of the carbon with melted paraffin, by means 
of a prolonged soaking at just over the melting 
point.—Siama. 


[46351.]—Leclanche Battery..—The cause of 
the oxide forming on the lead cap is on account of 
the salts creeping. You should have the carbon- 
plate 3in. above the porous cell, and soak in paraffin 
wax one half the length of plate. All the 
Leclanché carbon-plates that I have seen are too 
short.—GEoRGE TOLMAN. 


[46351.|—Leclanche Battery.—Heat the top 
of the carbon until the lead begins to soften, then 

lunge the carbon to a depth of at least lin. in 
Poiling paraffin ; leave it in the paraffin for half 
an hour, then remove and put in cell: this will 
prevent the creeping up for a long time, and when 
bad do them again.—W. J. LANCASTER. 


[46352.]—White Fungus on Fish.—I have 
seen it stated that this fungus is caused by over- 
crowding, and that it can be removed by sponging 
the fish with a strong solution of salt-and-water, 
immediately replacing it in fresh water, and 
repeating next day, if necessary. A note to Land 
and Water would be sure to elicit a scientific reply. 
— RosIcRucian. 


[46352.}—White Fungus on Fish.—All the 
information on the subject up to August, 1880, 
«©. O.’’ will find in detail in the report on the 
disease which has recently prevailed among the 
salmon in the Tweed, Eden, and other rivers in 
England and Scotland, by Messrs. Buckland (late), 
Walpole, and Young. The Blue-book, ls., may 
be had from any of the Queen’s printers. The 
latest theory as to the origin of the fungus was, 
that it is the outgrowth of a parasitic worm in- 
vading the fish. This theory was published in 
The Scotsman a few days ago, and signed by a sur- 
geon, who presumedly had studied to some extent 
pean and zoology before leaving college.—W. 

DAMS. 


[46354.]}—Telephone Transmitter.—I have 
tried this form of microphone, and could get no 
better results than yourself. If you require a good 
form of transmitter I will send sketch of one. The 
primary of induction coil is inserted between 
battery and microphone, the secondary one end to 
line the other to telephone, the other end of tele- 
phone to earth or return wire. I have been unable 
to perceive any gain with the coil. The intensity 
of three cells is better than the quantity of one 
passed through the primary, which soon polarises 
the cell. I have known the Blake transmitter fail 
with a half-hour’s conversation, on account of 
the cell becoming exhausted.—_GEoRGE TOLMAN. 


[46356.|— Analysis of Alloys.—It would take 
much more room than the editor would allow to 
answer your query properly. You will find full 
particulars in Fresenius’s ‘‘Quantitative Analysis,” 
are in Bloxam’s ‘‘ Laboratory Guide.””—F. BARKER 

OOKE. 


(46357.}—Clock and Watch-Making.—To 
t‘ ALFOJOE,’’ &c.—I am very pleased to give ‘“ No 
Trade” a few words of encouragement in his laud- 
able desire to learn a little of the watchmaking 
craft at even so late an age as thirty years. It is 
confessedly bad late in life to set about learnin 
a new trade; but I am able, from my person 
knowledge, to speak of two instances where young 
men have forsaken the calling of their earlier days, 
and have become in one case very proficient in the 
trade, and in the other actually a skilled workman, 
and now in possession of a large and lucrative 
jobbing and sale trade. In the latter instance, the 
young man who, as an intimate friend of mine, is 
necessarily well known to me, had not, at the age 
of 22, so much as taken a watch or clock to pieces. 
Only twelve years have elapsed since he made the 
new departure; but having a taste for mechanical 
pursuits, he bent his whole energies to the work, 
practised self-denial in a most remarkable degree, 
ashe gave upa lucrative but objectionable call- 
ing, and received little or no salary for nigh upon 
two years in return for the instruction he received. 
Having made a change and pushed on well in 
two subsequent situations, he started in busi- 
ness for himself in a small way, and has 
since made an increasing and uninterrupted 
success of it. As regards the former instance 
which I spoke of, the young man was a paper- 
hanger, but had, in his spare time, ‘‘pottered ”’ 
with clocks, &c. When his apprenticeship expired 
he applied himself wholly to clock working, and 
used occasionally to assiatiuthe same house in 
which I was then working as watch-jobber. He, 


too, when last I heard of him, had a business of 
his own, and was doing fairly well. So “No 
Trade” will see that it is possible for him, if he is 
prepared to practise patience and perseverance, 
and, above all, a little self-denial, in a pecuniary 
sense, to be that which he desires. If you havea 
friend in the trade, or, if not, can make one, and 
obtain the desired help or counsel, lose no time 
about it. Strike while the iron is hot, and take as 
your motto, ‘* Nil Desperandum.’’—ALFOJOE. 


[46358.]—_Galvanometer.—The galvanometer 
referred to by ‘“M.M.I.Sc.S.” is a horizontal flat 
coil non-astatic galvanometer. Itis wound with 
very fine wire to a resistance of about 1,200 or 
1,300 ohms. It is used with the Wheatstone 
bridge, for which purpose it is well adapted, being 
yoy sensitive and portable. The dial is graduated 
with degrees. The maker is Elliot. The pivoting 
is jowelled, if I remember rightly. —HUMBLE BEE. 


[46360.] -Roofing.—Port Dinormic slates, 14in. 
by 8in., or 1Gin. by 10in., hung on two galvanised 
malleable hammered nails. Nothing would look 
so well as slates. Cost per square of 100 yards 
about 190s.—J. M. CALLUM. 


[46361.]—Bicycle.— The idea that ‘turning 
back the extremities of the fork,” for say 2, or 
even 3in., would elasticise it, or that it would 
travel anything straighter is a baselessone. What 
strain would be eliminated? The saddle could be 
advanced one step to the rear, were the backbone 
itself not so curved.—J. J. A. 


(46365.]—Income-Tax.—I think “J. W.’s}”’ 
difficulty has arisen from the way in which he has 
made his return. The amount of his pension and 
appointment should have been set down separately 
and paid upon, while the deduction should have 
been made from the remainder. Had he done 
this, then, beyond the £10 pension he would have 
shown only £170, and taking the allowed £120 
therefrom, there would have been £50 left, which, 
with the £40, would make the £90 on which he 
has paid. There is no doubt that lately the 
“screw” has been put on the income-tax, and 
officers finding out omissions have made the most 
of them. ‘J. W.” should return carefully next 
year.—F RED. WETHERFIELD, Solicitor, 2, Gresham- 
buildings, Guildhall. 

[46368.]—Clock.—Try the back, having removed 
the three screws through the case near the front, 
and you will find it turn a little way in one direc- 
tion. Having turned it as far as it will go, bya 
little manoeuvring it will come out, bringing the 
works and face with it. The setting-stud will 
come off ; the winder generally is pinned on tight. 
I was puzzled the same as you till I found out the 
bayonet-catch that keeps the back in place.— 
TREADLE. 


(46369.]—Vacuum Tubes and What Can be 
Done with a Coil.—As, I think, I stated in my 
answer to ‘ W. R. C.’s”’ original query, I shall be 
pleased to send a few articles on ‘ What to Do 
with a Coil,” including a description of vacuum 
tubes, and an account of the truths which may 
be gleaned from experiments with them. I have 
not done so yet, partly because of pressure of other 
work, partly because the offer having until now 
passed unnoticed, I concluded that the subject 
was hardly of sufficient general interest to warrant 
our editor in finding me space.—ALFRED W. 
Sowanrp. 
= a proffered series would be most welcome.— 
oD. 


UNANSWERED QUERIES 


—_+4+——__ 

The numbers and titles of queries which remain unan- 

swered for five weeks are inserted in this list, and tf still 

unanswered are repeated four weeks afterwards, We trust 

our readers will look over the bist and send what information 
they can for the benefit of their fellow contributors, 


Since our last, Ezra Miles has replied to 44998 ; Glatton, 
45649 ; Jack of All Trades, 45711, 45849. 


45672, Balloon, p. 433. 

45676. Colar Gold Fields, 434. 

45681. Church Bell Hanging, 434. 

45694. Wood-Engraving Machinery, 434. 
45696. Ornamental Glass Work, 434. 
45697. The Capeand Natal, 434. 

45702. Yacht, 434. 

45703. Dynamo-Machine, 434. 

45707. Cut Crystals, 434. 

45711. Rotary Pill Machine, 434. 

45724. Gramme Dynamo Machine, 435. 
45730. To Silver Engravers, 435. 

45732. Japanese or Chinese Kettle, 435. 
45733. Whitening Zinc, 435. 

45923. Brazing Vieycle Forks in, p. 522. 
45930. Cupola Work, 539. 

45956. Magnetic Variation, 530. 

45959. Bourd.»n Pipes, 530. 

45964. Glass Transparencies, 530. 

45965. Musical Wire Gong, 539. 

45974. Jute and Cotton, 531. 

45951. Test for Ols, 531. 

45987. Siemens Dynamo Armature, 531. 
45988. Microscopical, 531. 

45990. Organ Pipes, 531. 

45992. Compensating Expansion Balances, 531. 
45995. Embossing and Gilding on Glass, 531. 


QUERIES, 


——_+¢¢— 

(46371. —Barlow Lens.—Would some cor:espond- 

ent kindly inform me which lens in the achromatic com- 

bination Barlow lens is crown-glass; which flint, and 

which should be placed towards the object-glass of the 
telescope ?—X. Y. Z. 


[46372.]—Classification of British Beetles.— 
I shall be much obliged if anyone will inform me where I 
can find a good classitication of the British Coleoptera ? 
I have ‘Common British Beetles,” by the Rev.J.G. 
Wood ; but the clas-itication in it is rather confused, 
though, in other respects, it is a most useful work, — A 
Lapy ExsTOMOLOGIST. 


[46373.1—L. & S.W.R. New Coupled 6fc. 6in. 
Bogie Engines. -To “ Mereor.’’—Can you inform 
me how many of the new coupled Gft. Gin. bogie express 
locos., built by Peacock, there are onthe L. & S.W.R.? 
—WYKENAMIST. 


(46374. -Gauging Water.—Can any reader in- 
form me of the mode of calculating the discharge of 
water through the rectangular-stepped notches used in 
brooks for gaugmg the variable flows? I have abund- 
ance of formule tor the individual rectangular notch, 
but I fail to find any for the stepped notch.—G. A. 


(16375.)—-Steam Trap.—Can any reader inform me, 
from actual experieace, of the best steam trap or siphon 
in use ?-Q. A. 


[40376.)-N.B.R. & L.B.& S.C.R.Engines.—Will 
some c» respondent give the distributioa of the weight of 
the folowing engines ?—Nerth British Railway 6ft. 6in. 
bogie express,‘ Abbotsford ” class, and 6ft. bogie tanks by 
Mr. Drummond. London, Brighton, and South-Coast 
Railway, ‘ Grosvenor,” and six-coupled tanks (Terriers). 
Also the wheel-base and distribution of weight of ** Ab- 
botsford ” and “ Grosvenor ’’ tenders ?—Motrion-Puate. 


[46377.]—Electro-Motor for Tricycle. — Will 
anyone kindly tell me if any electro-motor in conjunction 
with a secondary battery has been arranged for driving a 
tricycle ? and, it so, what weight is thereby added to the 
machine, and what speed is attainible 1—R. E. B, 


(46378.]|—Bevel Wheels.—I wish to drive a machine 
by treadle, with two bevel-wheels. What I should like 
to know is, which would run the lightest—a Gin. wheel 
into a 3in., or a lin. into a Gin.? I wish to run the 
oe shaft twice to the horizontal shaft once.—BEvEL- 

HEEL. 


(16379.] — Gramme Dynam» Machines.— 

ould “ Sigma,” or some other electrical authority, 
kindly help !—We bave several of the above-named 
machines at work in our w. rks for clectric lighting. On 
several occasions they have become so hot as to char the 
covering on the wire of the revolving parts. Would too 
hard pressure of the brushes cause this? Should they 
only touch lightly on the revolving copper plates? The 
person in charge of them says, when they touch lightly, 
the fire flashes freely from them, and they become hot ; 
but I incline to think the brushesare pressed too hard up 
to their work, and pruduce heat through excessive fric- 
tion. Sometimes the machines are covered with copper 
dust. One got so hot, thatthe wood insulators on the 
spindle went on fire. Would imperfect insulation 
between the wire and the spindle cause this !—Norrit 
Britoy, 


[46380.]—Electric Humana Skull.—Will any of 
“ ours ” give me a drawing, wi'h clear instructions, how 
to fix a set of teeth and eyes ina human skull, and how 
to work the same by elcctricity ?—Les Dents. 


(46381.] -Three-Legged Dead-beat Escape- 
ment.—Will ‘ Alfojoe,’? or some otber kind corre- 
spondent, describe (with sketch) the three-legged dead- 
beat escapement ?—Paveress. 


[46352.]—Flat Feet.—To Da. Eosunps.—Can any- 
thing be done to improve flat fect in a child under four 
years of age? A few remarks, in Dr. Edmunds’ lucid 
style, on the treatment generally—as far as the parents 
are concerned, of flat feet, bow legs, kmock-knees, weak 
ankles, would, I think, be useful.—H. 


(16353.]—H.P. of Locomotives.—Could not some 
of your correspondents give us particulars of the indi~ 
cated h.p. and consumption for power ot locomotives ! 
Now that the subject is being taken up, information as 
to the performance of engines in actual service for goods 
anıl mineral tratlic wou d be iateresting to your readers. 
—Conv n. 

(46381 ]—Balance Springs. — Would some of 
“ours” kindly say the easie-t and quickest way to coil or 
recoil bulance-springs ? und oblige - Guyor. 


[46385.| American Birch Stain.— Will anyone 
tel] me what evbine’-mikers stiin wood with to imitate 


American birch 1—JoOINER. 


(16386.]—Cold-Air Engine. — To “ SoxrianT.” — 
Could you tell me whether I should be infringing on any- 
one’s patent by making a cold-aic engine, and if not, 
will you kindly help me as to what kind of macbine will 
be best, and size that will le required to supply u 
cylinder of 3in. bore? And will you also oblige by giving 
me the advantages of hot air over cold ar ]—SumMit or 
ENGLAND. 

(46387.]—EBoiler.--I want a bower for engine of 
following dimensions :—Lineth ef stroke 2jin.; bore of 
cylinder, 12in. Could “ Sunlight” or any reader give 
ine sizə and form fer burning cecal ?—Sam WELLER, 


(46388.]—Plaster Blocks.—I want to make some 
plaster of Paris blocks, bin. x din. X On. thick. Could 
any friend give me any information how to make the 
plaster set quick and very hard ? [ find that, after being 
cried in the foundry-stove, and then used in the saud, 
they get soft. If they are dried quick, they crack. Can 
there be anything done to prevent this !—Lavue. 


(46389.] -Finding Mooa’s Position.—The plan 
whieh Lexpliined appears to give the position of the 
moun with regard to the earth with as sufficient 
accuracy as I require : at any rate, it agrees with the two 
examples given by ** F.R.A.S.,’’ and with other observa- 
tions made since. I have placed over a circular map ef 
Northern Hemisphere, a picc; of tracing-paper, with 
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hours ruled from 1 to 24h. exactly, as on the map under- 
neath. On Feb. 17th the moon 1s new at 14h. 49m. ; 
now if the tracing-paper is turned until 14h. 49m. is on 
the meridian of Greenwich, the sun is 9h. 11m. west of 
this meridian. Onthe 17th the hour of the Transit of 
Aries is 2h. 10m. ; and counting eastward from this 
point, a longitude equal to the sun’s right ascension, 
which is 22h. 3m., it gives the sun’s position 137 west 
longitude. Counting the longitude equal to the moon’s 
right ascension, which is 21h. 69m. from the same point 
(Transit of Aries), 2h. 10m., it gives the position of the 
moon in the same longituce. Finding the declination of 
each luminary, the sun is 11° 54s., the moon, 6° 59’. For 
the longitude of the moon is equal to its right ascension, 
and its latitude to its declinati m. When the moon is in 
conjunction, she is over the centre of New Guinea. On 
the 18th the mvon is on the equator at 2th. ; right as- 
cension, 23h. 10m. ; transit of the First Point of Arics, 
2h. 6m., which would give her position when on equator, 
about 65° east longitude. This method is simple enough, 
if it may be considered accurate, but am quite open to 
correction on the point. What I wished to know with 
regard to ro'ar eclipses was, the average length of time 
occupied from the beginning to end of eclipse. Thus the 
eclipse on May 16th begins generally at 16h. 52m., and 
ends at 22h. 20m. Will ‘‘ F.R.A.S.”’ kindly tellme the 
longest and shortest time an eclipse can take. I onght to 
have said, I suppose *‘ penumbra” and not ‘ disc ” in 
my last question. With regard to tbe lines showing the 
extension of eclipse on the diagrams in N. A., I should 
have thought they could have been explained, so as to 
give some idea on what principle they are drawn, without 
mathematics. My object is certainly not to make calcu- 
lations, but to understand why they take the shape they 
do.—W. L. O. 


|46390.|—Turning Cotton Calender Rollers. 
— The rollers of calender are bft. long, and 2ft. Gin. dia. ; 
and as I run a deal of heavy cloth from 3Gin. to 45in. 
wide, the rollers wear down in the middle where the 
cloth is run. I want to know the best way to turn, or 
rather rcrare, the ends of rollers down (in their places, of 
course) to make them comparatively true and smooth ; 
great accuracy is not required, What kind of tools 
should be used ? What speed should the calender be run 
at while scraping? And should the rollers be kept 
slightly wet or dry during the operation 1—G. H. 


(46391.]—Ansesthetics.—Can anyone inform me 
how etbydene-bichloride is made? At present it costs 
about 6s. Gd. an ounc?; and considering its great value 
as a safe and effi: ient anmsthetic not interfering with the 
action of the heart, it is a great pity that it is not cheaper, 
so as to be univergal.—Surceon. 


(46392.]-Froth.—How is it that when a mixture of 
soap and water is ugitated, a froth is formed on the sur- 
face? Is it due to absorption of air, or to chemi al 
reaction? Also, how does calcium carbonate, and other 
mineral salts found in spripg-water, hinder this froth 
from being formed ?—Soap. 


[46393.]-— Soap. — What would be the action of 
potash, or any other alkali, upon a solution of soap— 
stearate of soda, for instance? Also, has soap, or its 
Son in water, auy action on lead, and if so, what? 
—Soar. 

(46391.J—Timing French or Other Pendu- 
lums.—I find in Lritten’s book, pp. 159: ‘ Timing 
French Pendulum:y. — Escape-wheels of French 
pendulus |what is ** pendulus ” ?] make two revolutions 
a minute, or four vibrations to each tooth. They may 
be quickly brought to time by counting if the beats of 
pendulum per minute equals four times the number of 
teeth in esenpe-wheel.’’ The first part of this I don’t 
understand—viz., * French pendulus make two revolu- 
tions a minute, or four vibrations to one tooth.” Iam 
trying to “' time?” a French timepiece. I find 32 teeth 
in escape-wheel ; therefore, according to latter part of 
above ru'e, I say 32 

4 


— 


128 = motions of pendulum per minute. 


But I find the French pendulum in question moves 
about 160 times to one minute of regulator, und yet this 
French timepiece seems to keep time. Will someone who 
understands pendulums and numbers, answer without 
fractions or back numbers ?—Guyor. 


[46395.|—G.W.R. Engines.—Can any correspond- 
ent give dimensions, or, if possible, sketch, of one of the 
G.W.R. (late B.E.R.) four-coupled bogie suddle-tank 
locos., 2042 class ?—STENTOR. 


(46396.1—To ‘‘ Aldebaran.”—I have been informed 
that in a terrestrial telescope there are inore lenses than 
in an astronomical one. If this telescope were used for as- 
tronomy, would the extra leases lessen power and detini- 
tion of instrument? If so, what lenses should I have to 
remove to remedy this deficiency ?—WYKEHAMIST. 


[46397.]_Slide-valve.—To “ Sunuicnr. ??—Would 
you kindly inform me in what way the double slide- 
valves seen on beam-envgines work, so as to cut off steam 
at various fractions of the stroke, us required by 
engineers? A sketch would greatly oblige—Wyke- 
HAMIST, 


(46398.]—L. & N.W.R. Engines.—Would any 
reader of the ‘*E. M.” kindly supply me with the 
names and classes of the following engines ?—955, 221, 
513, 488, 846, an! also where they are stationed. —T. R. H, 


[46399.}-~Small Quantity Battery.— To Mr. 
Lancaster.—Will you kindly inform me whether I cau 
have a small battery (without liquid) that will fuse fine 
wire? I have made a chloride of silver one, but that 
will not do it. I know that a small bichromate would do 
this ; but I want one without the necessity of withdraw- 
ing the zine when not in use, and that would stand being 
turned upside down, and be permanent for, say, a few 
days. Size, about 4in. square, or less. —Canrnon. 


(46100.] — Winters Plate Electrical 
Machine.—1. Having succeeded in makine a stout 
15in. circular plate of glass, with a 6-Sin. hole in the 
centre, I should much like to construct a Winter's 
plate machine ; but never having seen one, only a dia- 
gramin a small catalozue, though I have made cylinder 
machines and a small Sin. plate (ordinary), and know 
how to insulate the parts—muke the woodwork, make 
tramework, what I want to know is, how to make the 


ring for condenser, and the best material to make it of, 
and size? The rubbers, how to make, and what of, 
for the best—for a Winter’s plate machine? Also, how 
to make a diamond spotted jar? Ihave made lots of 
ordinary Leyden jars ; I have also succeeded in making 
small coils. 2. Also, I thank the Editor for diagrams, 
and inserting Mr. Andrew’s coil, p. 15, last No. ; and 
thank Mr. Andrews for his explicit manner. Please, why 
is the coil divided into three parts for the secondary cur- 
rent? Isit better so than wound from end to end with- 
out divisions, and why? Would Mr. Andrews give usa 
diagram of u good winder, as 1lb. of 36 wire would be 
nbout ono mile long, and would require some winding !— 
Muppvep Inquiren. 


[46101.]—Arago’s “Popular Astronomy.’’— 
In the translation of this work, published in 183s, by 
Prof. Grant and Admiral Smyth, there appear three 
star-maps. In these, the following stars are assigned 
the magnitudes appended :—Gemini : 3, 5, £, O, H, My 2. 
Perseus: ¢,97,2. Draco: y, 6,3. Cassiopeia: A2. 
Ophiuchus : a,1. Cygnus: a,13 9,4,3; 7,4. Ursa 
Minor: 3,3. Pegasus; q,2. Auriga,t,4. Taurus, 
¢,4. Can anyone tell me the authorities? Mistakes 
there are in the maps. Castor and rollux are reversed ; 
the same stars have different magnitudes in different 
maps, &e. Also, whence came the constellation, ** Duo 
Asini?” ?-S. M. B.G. 


[46102.]—Cement.—Is there any cement which will 
stind the heat of boiling tea?) I ask, because I wish to 
repair certain very old aud very fine china cups and 
riucers, Which have been broken, and which (as 
favourites) weare loth to turn into mere ornaments.— 
Hous KEEPER, 


(46403. J Cottage -Building.—Will some reader 
give me some hints as to building a cottage of tive rooms, 
all on a ground-floor?) Brick, and faced up with yellow 
bricks ; rooms about lift. square, 10ft. high ; rubble- 
fronted, with bay windows in front. Tue probable 
quantity of materials and cost? Have plenty of spare 
tame ou hand ; could do most of the woodwork myseli, 
and geneial superintendence.—EmrLoyMenxr. 


(46401.]—Medical Battery.—Will any kind reader 
tell me how to construct a medical battery ia the 
cheapest form ?—Lron Moutprr. 


(46105..|—Stains on Dry-Plate Negatives.— 
Will Mr. Lancaster, or some other reader, tell me how I 
am to remove yellow stains from dry-plate negatives? I 
usc the pyro developer. Also, how can I bring some 
negatives back to their original printing quality!) They 
were intensified with mercury, and have gone quite yel- 
low all over.—J, L. 


[46106 J}-Rainband Spectroscope.—Can Mr. J. 
R. Capron, or any other reader, give description of the 
spectroscope used tor detecting rainbands ?—R. B. 


(46407.]—Tricycle. —To J. A. Jerrrey.—In “ ours ” 
of the 23rd July, Isso, I notice an illustrition of a tricy- 
cle, designed by Mr J. A. Jetlrey (letter 17597). As I am 
desirous of purchiusing one of the kind, 1 hall feel ex- 
ceediogly obliged if the maker will communicate with 
me, and give further details, or a catulozue of tricycles 
which have been manufactured of the best and latest 
approved desc iptions. I have sven several tricycles, 
such as ** Flying Scud,” &c.; but I approve the une 
idlustrated in your journal of the above dats.—J eu ancin 
Horumssie, 31, Cawasjee Patell-street, Fort Bombay, 
Feb. 16th, 1552. 


[46168,)-Copper Salts.—In “ Workshop Receipts” 
I read: ‘‘ Zine, as soon as immersed ia a solution of 
sulphate of copper, decomposes the salt, and is covered 
with a muddy precipitate of copper. It is neccessary to 
give the zinc a thick coating of copper in the bath of 
double salts beforesubmtiting it to the action of the sul- 
phate of copper.” Will someone be god enouzh toin- 
form me, in p'ain terms, how this ‘bath of double 
salts’? is to be made and us-d? I have read over all 
that I could tind in * Workshop Receipts,’ aud in 
several works of chemistry bearing on this subject ; but 
it is my misfortune rather than my fault that I am quite 
at a loss to know how to perform this apparently easy 
operation.—D’ Eviyy. 


{46109.]—Sulphuric Acid.— Will “ Analyst,” 
Barker Cooke, ‘* Chemistiana,’’ or some other kind 
brother-reader please inform me how to obtain the per- 
centage of H: SO, in ordinary sulphuric acid from the sp. 
gr., without having to resort to a sulphuric-acid table ? 
Some time ago a felow-workman told me that Dr. Ure 
used a factor which, when multiplied by the sp. gr. gave 
the percentage of M2 SO, direct.—CiamBperman, 


[46410.]—Velocity of Discharge from Pipe. 
— Would anyone tell me what would be the velocity and 
dischurge of a Zin. and a Sin. pipe respectively, of a mile 
in length, with a fall of 500’ ?— 13. 


(46411.]—-Bad Eyelids.—To Dr. Eouusxps.—I am 
very much troubled with pustules or pimples upon the 
eyeballs (as described on p. 512, Vol. XXXIV.), and 
every time they come, they leave little scars. I have 
now suffered with them for more than nine years (since I 
was 14 ycars of age) ; Vision is damaged of both eyes, ese 
pecially the right one. I have tried several medical men 
in the neighbourhood, and have used a great quantity of 
lotions and viutimcent—but to very little purpose. Last 
summer my eyo was seriously atfected with one of the 
pimples on tho cdge of the pupil, which left a scar, 
similar to the description given in answer to “ Ten Years 
Reader,’ query 19706. The colour of the white of my 
eyes is not whet it used to be ; itis darker, especiilly the 
corners—it might be with using the lotion. Sometimes 
they are bloodshot, and feel stitt or dry wh n reading or 
doing anything with artiticial light. I am now using an 
ointment, called the ® Poor Man’s Friend,” which was 
recommended to me by a lady, by applying a little on the 
eyes when closed every might. I may also state that I 
enjoy general good health.—J. W., North Wales. 


[i6112.]-Pendulum Spring.—Will ‘ Nicholls ” 
tell ne how to get old spring out of pendulum collect ? 
Also, how to cut off inner end to admit pendulum collet? 
Also, how to tell the proper strength and size, and to get 
true in the flat after it is pinned in the collet ?— 
Pivoteés, 


(46413.]|—Bamboo Whistle.—Could anyone advise 
how I should sct out the sound-holes for a large whistle 


of bamboo, similar in design to the tin whistles sold at 
the toysbop, und about the size and pitch of a full-size 
flute (Lower I’, I think, is the name of the pitch)? I 
wantthe dimensions of the holes, and distances apart 
from centres of cach; also the diameter and bore of 
tube.— Hasmonicus. 


(46114.)—Electric Engine.—To Mr. Laycaster.— 
I have long been anxious to make one to drive a tricycle 
which I see you propose doiag. I shail be glad of any 
particulars you can give me to make such a motor. Can 
you, or any other reader, give me informastion as to car- 
bonic acid gas engines? L mean an cogine to work by 
carbonic acid gis, with a generator instead of a steam- 
Lboiler.— E. A., Liverpool. 


[164115.J]—North London Railway.—Can any 
reader oblige me with a sketch of one of the bogie-tank 
engines, inside cylinders ? and also of one of the outside 
cylinder engines of the N.L.R., with details of 
dimensions, &e.? What is their power?—E. E. R. 
TRATMAN. 


(16116 |-— Precipitating Alcoholic Solutions. 
—Wul some contributor of ours’? tell me how to pre- 
cipitate the resinoids, &c., from their alcoholic solutions ? 
I madea tincture, 30z. of bark powdered to the pint 
S.V.R., put loz. of this into a winebutile, and added one 
pint water; it has throwa down a precipitate, but will 
not clear itself.—Ovg 1x a Fix. 


[46417.]-Instantaneous Photography.—What 
are the theoretical laws that rule the successful taking 
(by photography) of aa object in inotion? I presume 
that the shutter of the lens must open and close io a time 
during which the subject in motion to be photographed 
has not appreciably moved. Now I have read ot an exe 
press train in motion being photographed as if it was 
still, Reckoning its speed at 50 miles an hour, this gives 
the train a specd of 73rft. per second. It is obvious that 
even a loth of a second’s exposure would produce a 
blurr, and it only 1-75rd second’s exposure Was given, 
would not the movement of the train throuzh the foot of 
space b- suthcivat to make the unpression indistinct ? 
This is the point of my query : can any shutter worked 
by mechanical appliances by means of the hands, be 
opened and closed in so short a period as even 1-50th of a 
second? To me it seems impossible; and I altogether 
doubt the statement that exposures of not more than 
1-500th of a second have been taken.—In THE Dark. 


[46118.;—Photography.—Will some kind reader 
please give me a detailed account of 1. Tne kind of gela- 
tive to use fur making up a solution with bichromate of 
potash for producing a sensitive tiln on ashect of zine for 
the purpose of printing on under a negative after the 
style of collotypy or Woodbury type? 2. The quantiti-s 
of bichromate potash and gelatine, and mode ot prepara- 
tion, and evenly covering the plate with the mixture? 3. 
The best plan to follow, atter having exposed the plate 
under a negative, to obtain a suitable picture to print 
from in ink after the manner of ordinary printing ? 4. Is 
it necessary to work this in the dark, as Lum—Ix WANT 
oF Liaut. 


{46119.]—Telescope.—To “ Atprenaray.”—I have a 
2]in. Ross; it isa marine glass. How am I to make it 
into an astronomical one? Cost £8 when new,:and so 
ought to be a good one.-WYKENAMIST. 


[46120.]—Cupola.—Will “‘Sanlizht,” or some other 
reader kindly send sketch of a cupola turnace for melting 
4or cwt. of iron, with list of tools and appliances 
necessary for working a small foundiy ?— A CONSTANT 
SUBSCRIBER. 


[45421..—Boat-Building.—I wish to build an iron 
boat suitable for sea-cuoasting that one or two could 
manage. Willany reader please give size fur plates and 
ribs, and could I build it in streaks or plates, cris there 
any good bu +k on iron bout-building ? If so, what price, 
and where could I obtain it? Dlease give directions for 
cutting out plates, and so forth ; am a smith by trade, == 
Brack Vic, 


(46122. —Organ.—To Mr. Dressen.—Encouraged as 
I have been by your most explicit articles in the © B. M.” 
on ** The Organ and How to Make It,” from time to time, 
l have got well on with a small two-stop organ—viz., CC 
to G, 56 pipes of S.D, and Wald Flute, Ten. C to G, 44 
pipes. The twelve bass pipes of S.D. I have placed on a 
separate soundboard at the back, to save spuce laterally. 
Will you be so kind as to favour me with a descriptive 
sketch of a simple octave coupler to be used in connec- 
tion with the treble part of S.D. and Wald Flute—viz., 
Ten. C to G, 44 pipes? The 12 S.D. pipes 1 do not wish to 
couple to treble, but to use them as bass to others. I 
have also room on my treble soundboard for a Piecolo to 
Ten. C. I may add that my action is as per your instruc- 
tions, the fan trame.—Janvis BRASSFACE. 


(16123.]-Gravity Clocks.—To “CLERKENWELL 
Clock MAKER.’ Is 1t necessary to harden and temper the 
barrel-arbor of these clocks ?-.J. R. H. 


[46124.]—Circular Saw.— Lately, when cutting 
wood by meins of a Gin. Circular saw, 1 found that the 
wood was cut to a curve, although the guide was aecure 
ately placed, and the wood caretully fed up to the saw. 
On removing saw from spindle, and placing straizht-edge 
across the face of saw, I found it was not tat asit should 
be, but convex or concave, depending on which side the 
straight-edge was placed, Will some person practically 
acquainted with circular saws and thetreatment proper 
for them in such cases as the one deseribed, kindly advise 
me what to do to make my saw ilat again, und keep it so ? 
Perhaps “Juck ot AU ‘Trades’? will help—UIxcULAR 
Saw, 


[46125.]—Gelatine Emulsion.—Can any of ‘ours ”” 
inform me how long the above will keep in stoppered 
bottles after it has been Washed, and best way of Washing 
same, and if it will keep best without being washed {— 
Dank SuldeE. 


(16126 J}—Blackleadine Scorched TIron.— I 
havea steel aud black fender, and the bottom plate will not. 
take blacklead. It brushes otf and looks sineary, Can 
you inform me what I can do it to make it take the 
bluckleud? I wrote to the house I bhad it from, and they 
suid it was what they termed a “scorched plate.” The 
distance is too great to return it, so if anyone could in- 
form me, I should be obliged.—Hovusekeursn. 
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PHOTOMETRIC STANDARDS AND 
IMPROVEMENTS IN GAS ILLU- 
MINATION. 


rINHE statements made with regard to the 

photometric value of many of the 
electric lights now seeking public favour 
have undoubtedly done much to stimulate 
an inquiry into the subject of photometry, 
a branch of science which has long been in 
anything but a satisfactory state. So long 
as the lights to be measured kept within the 
moderate bounds of tweuty, or even fifty 
candles, little difficulty was experienced in 
arriving at an approximately accurate esti- 
mate of the power of any given lamp; but 
with the advent of the electric light, and so 
many systems compe.ing for recognition 
and support, it becomes almost of the first 
importance to be able to gauge, with some 
approach to accuracy, the merits of the 
rivals, purely from the point of view of 
illuminating power. Incandescent lamps 
are stated to be of 15, 20, or even 50 candle- 
power, and there should not be any very 
great difficulty in ascertaining how far 
the statements may be trusted; but when 
we come to use lights of 2,000 candle- 
power, and especially one said to be of 
150,000 candle-power, now exhibiting xt 
the Crystal Palace, the suspicion arises that 
the ‘‘power”’ has been assigned in a hap- 
hazard fashion, and represents rather what 
the sponsors consider it ought to be, than 
what it really is. It is tolerably obvious 
that the Bunsen, and similar photometers, 
are practically useless when we have 
to measure the illuminating power of 
a light said to be equal to 2,000 candles, and 
itis not by any means a reflection on the 
veracity ot those who claim 150,000 candles 
for a certainly wonderfully brilliant are 
light, if we venture to say that, for aught 
we or they know, the light in question may 
be either 100,000 candles or 200,000, for the 
simple reason that at present we are with- 
out any trustworthy means of measuring 
lights of such power. The method proposed 
by Dr. Paget Higgs of estimating the 
candle power of the arc by the heat 
radiated, or of taking it as the second power 
of the work in the circuit, may give an 
approximately accurate result, but at present 
there is no evidence to show that itis any- 
thing more than arbitrary basis, as far from 
the real truth as a supposition adopted for 
the purpose of showing tbe working out ot 
a theory. Asa matter of fact, it is not at 
all certain that the methods usually adopte: 
for measuring lights so comparatively feeble 
as a twenty candle gas-burner are capabl: 
of giving more than an approximately 
accurate result, so that the magnitude ot 
the difficulty can be readily appreciated 
when we have an arc light nominally o! 
2,000 candle-power to deal with. Profs 
Ayrton and Perry have sought to meet the 
difficulty by comparing the electric light 
with that of the standard sperm candle after 
the former has passed through a coneave 
lens, so arranged that the diverging ray 
has been reduced in intensity to the equiva- 
lent of, or to something comparable with. 
the candle. The two shadows are examined 
through ruby-red, and subsequently throug}: 
‘‘signal-green ’’ glass, the latter beine 
most favourable to the electric light, bu: 
they hesitate to take the mean as the rela- 
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tive illuminating power of the arc compared 
with the candle. Probably their method is 
as useful, and gives results as correct, as 
any other that has been proposed; but in 
view of the fact that it is not easy to deter- 
mine with accuracy at all times the illumi- 
nating power of a light nominally of, say, 
30 candles, it will be understood that when 
an urc-jight is said to be of 2,000 candle 
power, the statement can be accepted only 
with a certain amount of reservation. In a 
paper read before the Society of Arts by Mr. 
Harold B. Dixon, the Secretary of the 
Board of Trade Committee appvinted to 
report upon three proposed photometric 
staudards, the author showed that a number 
of standard sperm candles by different 
makers gave different results when employed 
in testing coal-gas which the committce 
had every reason to believe was perfectly 
permanent, so far as its illuminating power 
was concerned. The gas was stored specially 
for the use of the committee by Mr. G. 
Livesey, at the South Metropolitan Gas- 
works, and packets of candles were tried 
against others by the same maker, as well 
as against candles from other firms. As 
evidence of the uselessness of candles as 
standards, it will be sufficient to mention 
that while one pair gave the gas an 
illuminating power of 16, another pair 
made it 18°35, and this difference, be it 
noted, on the same day. On another day, 
the power, as given by two pairs of 
candles, was 17:1 and 19°5. Similar differ- 
ences were found by taking the average 
result given by ten candles from different 
packets. With one lot the average illumi- 
nating power of the gas was estimated as 
15, with another at 17:2. Personal equation 
may have some slight effect in reading off 
the illuminating power; but the real cause 
of the difference would appear to have been 
disclosed by the comparison of some of the 
candles themselves in a test cf twenty 
minutes, readings being taken every minute. 
In this trial differences of more than 18 per 
cent. were found, and within two minutes a 
variation of more than 12 percent. It will 
be remembered that ultimately the com- 
mittec reported in favour of Mr. A. V. 
Harcourt’s air-gas flame as a photometric 
standard, because a serics of experiments 
showed that concordant results were always 
obtained with it. The hydrocarbon used 
is obtained from purified petroleum, and 
has a specific gravity approximating to that 
of pure pentane, but it invariably contains 
some tetranc and hexane. A series of ob- 
servations made every minute upon two air- 
gas flames showed that in no case did they 
vary more than -1, while the mean shows a 
difference of ‘01 only. It appears, then, 
that a standard light ofa really trustworthy 
character is available for measuring the 
illuminating power of lamps of compara- 
tively small caudle-power, aud it remains to 
be seen in what way it can beutilised to mea- 
sure the powerful arc lamps now so familiar. 
It will be remembered that besides the 
powerful compound gas-burners recently 
made by Bray, Sugg, and not least by 
Wigham, an important imuovation has been 
introduced in the shape of the regenerative 
gas-buiners devised ty Dr. C. W. Siemens 
inthis couutry, and also by his brother Heri 
F. Siemens, of Dresden (vide pp. 532,555, 
Vol. XXXII., and p. 372, Vol. XXXIII.). 
In these burners nut ouly is the air-sup;ly 
heated, but so also is the gas, and from the 
statements of Mr. A. V. Harcourt, in a 
paper read recently before the Society ci 
Arts, we learn that with a lamp of Herr F. 
Siemens’ patt-ra the extraordinary sight o' 
S candles per cubic foot of gas has been 
obtaircd. That result was found by Mr 

Keates using a smaller burner than tbe 
ustsl size, and of a different form, but with 
ordinary specimens of the regeneiative 
Lurner Mr. Keates obtains 6! candles per 
cubic foot of gas. 


be understood when it is stated that a 
London argand—the standard testing 
burner—gives only 3°2 candles per cubic 
foot of 16 candle-gas, while common No. 3 
union-jet gives only 1'3 candle per cubic 
foot per hour. Mr. Harcourt’s experiments 
with the Siemens regenerative burner did 
not yield results so high as those obtained 
by Mr. Keates, owing, it appears, to the 
lamp being one specially made for a differeut 
quality of gas; but as compared with a 
100-candle argand of Sugg’s make, which 
gave 3°64 candles per cubic foot, the 
Siemens gave 4'8 candles, so that 
there is obviously a very high economy 
due to the regenerative principle, which 
amply covers the extra cost of the lamps. 
The application of the regentrative principle, 
as it is called, is not altogether novel, for 
it appears that so long ago as 1843 Faraday 
used a burner in which the products of 
combustion were drawn down between an 
inner and an outer glass chimney; and 
later, Dr. Frankland used a somewhat 
similar device with the avowed purpose of 
improving the light. Whether the Siemens 
regenerative burners will come into use for 
street-lighting purposes remains to be seen 
—probubly they will be voted too compli- 
cated ; but as coal-gas, for its complete 
combustion, requires about five times its 
own volume of air, and its illuminating 
power depends on the heat of the flame, it 
is obvious that an advantage in light-giving 
power must be obtained by heating the air 
supply as hot as possible; and it that can 
be done in a simple manner, great economy 
can be effected in gas-lighting. With gas- 
lamps of a known power of, say, 100 candles 
—some existing lamps are of 180 candles— 
we have a possible standard by which to 
compare the electiic arc, aud those who 
have seen the two lights will have littic 
difficulty in deciding which arrangement 
would most effectually illuminate a large 
room or a hall—20 Siemcus’ 100-cindle 
regenerative gas-lamps, or one so-called 
2000-candle arc light; but in that case, the 
gas-lamps, by being distributed, would 
have an unfair advantage, for an are light, 
no matter of what power, can be distributed 
only by the aid of refl:ctors. Therein lies 
the vantage of gas as compared with clec- 
tricity; and as the incandescent systems 
can at present scarcely compete with the 
improved gas-lights ou the score of cost 
(though on this point a different opinion is 
expressed by Mr. Swan, whose remarks will 
be found on p. 29, last nuwber), it would 
seem that tho latter are likely tò run the 
“ new light” a very close race; stil, as the 
possibilities «f improvement are greatly in 
favour of the electric light, it will in all 
probability beat its rival in a tolerably near 
future. 


REVIEWS. 


Elementary Lessons in Electricity anl Mayu- 
ism. By StLtvaxnus P. THOMPSON, 
B.A., D.Sc. London: Macmiilan and Co. 


HIS work appears most opportuncly ata 
time when many persons are askiug for 
information onelectrical subjects, and though 
it is obviously intended for students, the 
general public will be able to turn to its 
pages with the certainty of obtaiuing trust- 
worthy iuformation. The author says that 
his work is but the introduction to a very 
widely - extended science, and refers the 
student who desires more information to the 
works of Faraday, Mascart, Maxwell, 
Thomson, and Wieden aun ; but, aithough 
these are ‘‘elementsry lessons,” we may 
fairly consider that tl:e reader or student 
who makes himself familiar with all that is 
to be found within the covers of tbis book 
will understand a great deal more of the 
real nature of electricity than mary of those 


What that means will | who have learned the subject us tauget at 
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some of the schools. The theory put forward 
in these pages, as would be expected by 
those who know something of the author’s 
work, is that electricity, whatever its real 
nature may be, is one, not two; that it is 
not matter, nor is it energy; but it re- 
sembles both in one respect—it can neither 
be:created nor destroyed. The doctrine-of 
the conservation of electricity, like that of 
the conservation of energy, teaches that 
we can alter the distribution of electricity, 
by causing more. to appear at one place 
and less at another; but we can neither 
destroy nor oreate it, although we 
may appear to do so, when we tura a plate- 
machine, or immerse plates of differont 
metals in certain liquids. Frictional and 
current electricity and magnetism are so 
intimately connected one with another, that 
it is next to impossible to obtain an. accurate 
knowledge of one branch without knowing 
something of the two others; so Professor 
Thompson has devoted the first three 
chapters to a simple exposition of the pro- 
minent facts as seen in experiments, 
reserving a consideration of the points of 
connection until in later chapters he intro- 
duces so much of theory as is consistent with 
the character of the book. The reader who 
takes up the work with .a determination to 
understand it, will find that:he requires only 
the merest smattering of algebra and geo- 
metry, while the numerous illustrations will 
materially assist him in comprehending the 
text. The unit terms employed toroughout 
are the volt, ohm, and weber, but an 
appendix mentions the changes proposed at 
the Congress held in Paris. A number of 
problems and exercises on each chapter are 
printed at the end, and complete the work 
as a textbook for schools and science 
classes. 


The Watchmalerr’s Handbook. By CLAUDIUS 
SAUNIER. Translated, revised, and con- 
siderably augmented by JULIEN TRIPPLIN 
and Epwarp Riac, M.A. London: J. 
Tripplin ; New York: Keller and Co. 


Turis handbook is a combination of 
two works by M. Saunier, translated 
and edited by M. Trippliu, a watchmaker 
of Besancon, and Mr. E. Rigg, of the Royal 
Mint, a gentleman who is an acknowledged 
authority on the subject in this country. 
M. Saunier’s works are recognised and ex- 
tensivcly used iu the technical schools of 
the Continent, snd a glance through the 
pages of the English translation, or rather 
edition, will suce to show that it is a work 
admirably adavted to the wants of ‘im- 
provers” anl amateurs, and especially so 
in the case of those who are entering for 
the technological examinations. It is, io 
fact, a completc manual of practical watch- 
making, and contains besides many hints 
which will be found useful. by.mechanics in 
many branches of the different trades. The 
work is divided into six parts, which treat 
respectively of arithmetic, geometry, and 
measurement ; of the materials employed in 
the art, their preparation, treatment, an'i 
application; of the health of the workers, 
and their habits in tho shop; of tools and 
appliances; of repairing and examining 
watches; and, as a conclusion, about 100 
pages are devoted to practical reccipts and 
workshop hints, many of which will be 
found of considerable value not only by 
tyros, but also, we suspect, by numbers of 
watchmakers scattered over the country. 
It is, in fact, no undeserved praise of this 
book to say that it ought to form purt of the 
stovk-in-trade of every watchmaker, no 
matter how skiful he may be; forif he can 
improve on its texching, there are students 
willing to learn, nnd space for his remarks. 
The illustrations are wainly in the shape of 
plates, containing about 200 separate figures, 
and are placed at the end of the volume; 
but scattered through the text are a 
number of woodblocks of special interest. 


before investing in plant. 


The oditors have done their work ex- 
cellently, and have not lost sight -of 
what is too often considered a mere 
minor matter ; for, besides providing a table 
of contents and .an index, they have in- 
serted cross roferences in:a very thorough 
manner, so that the workman will experience 


little, if.any, difficulty in referring to any 


point on which he may require information. 
We need not say that is avery important 
consideration in. a ‘handbook,’ and this 


book is,. we have no hesitation in saying, a 
real vade-mecum for the watchmaker and 
jobber. 
that it is essentially a practical manual, and 
is the companion -volume or complement of 
Saunicr’s ‘‘ Treatise on Modern Horology.” 


It should be distinctly understood 


Useful Information on Electric Lighting. By 
KILLINGWORTH HEDGES. London: E. 
and F. N. Spon. 


INFORMATION about electric lighting is now 
sought by so many of the public that, 


although this is the third edition of Mr. 
Hedges’ manual, 


we can appropriately 
devote a few lives to it, especially as it has 


been revised and enlarged. Many porsons 
who happen to be acquainted with the ex- 
penses of installing the electric light, will 
scarcely go with Mr. Hedges in asserting 
that “it surpasses by far in economy and 
beauty all other known iluminants,”’ 


es- 
pecially as in another part of his book he 
thus speaks of undoubtedly the most 


beautiful system :—‘‘ If lighting by incan- 


descence becomes the practical success its 
advocates believe it will, it is still doubtful 


whether it will ever be sufficiently economi- 


cal to warrant its superseding gas in all 
cases.” Here we have obviously a difference 
of opinion; but there are many hints in 
Mr. Hedges’ book which intending uscrs 
of the electric light will do well to read 
By the way, why 
does he head some of his pages ‘‘ Division of 


the Electric Light,” and puzzle his readers 


with division of the current and division of 
the ight? In that and sne other points 


the book requires another revision; but 


nevertheless it is.a useful guide to those 
who understand nothing about the subject 


and have no time to acquire a knowledge ot 


even the rudiments. In a section of 
“cautions” Mr. Hedges says that if alter- 


nating currents be used, or a machine of 


very high electromotive force, as in the 
Brush system, it is dangerous to touch any 
part of the gear at all when in action, 
especially if standing on metal or on 
the damp ground. If that is the case, 
how are the attendants to know when 
any bearings become hot? An explana- 
tion of terms is given at the end of the 


bovk, and there we find that clectromotive 


force means the force which develops electric 
tension or potential. There are some other 
stat-uments of the same vague, not to say 
incorrect, character. 

We have also received The Watch and 
Clockinuker’s Handbook, by F. J. BRITTEN 
(Keut and Co.), a useful work containing 
mucàù information for the trade, and a num- 
ber of illustrations, many ot them referring 
to ‘‘ novelties,” so far as the average jobber 
is concerned. A table of differences of time 
between Greenwich and other places would 
be useful if it were trustworthy ; but accord- 
ing tə this book Ramsgate is õm. õõs. slow 
compared with Greenwich, while Margate 
is din. 55s. fast; further, Portsmouth aad 
Plymouth, are both put dowa as 16m. 
16s. slow, and. yet this is the ‘‘fourth 
e lition. —— The Miners? Manual, by L. A. 
ATHERLEY-JONES, B.A. (Cassells), is a legal 
handybook for miners, whether employers or 
employed, and is dediested to the Durham 
Miners? Associatiou. It is a summary of 
the laws relating to mines, employers aud 
employed, conspiracy, trade-unions, and 
royalties, and as it is provided with a good 


index, will be a real miner’s ‘‘ manual ” of 


the law as it.affects his calling.——Geo- 
metrical Exercises for Beginners, by SAMUEL 
CONSTABLE (Macmillan and Co.), is a little 
book which will be helpful to students who 
are unable to obtain at all times the assist- 
ance of a tutor. Treatise on the Combined 
Circular, Spiral, Multi-Index Slide-Rule, 
by Taos. Drxon (the Author, Butter- 
shaw, near Bradford, Yorks), is a revised 
edition of a little book that is found useful 
by mechanics in all branches, and by all 
engaged in making calculations. It con- 
tains a number of examples and copious 
tables for use with-an instrament which is 
equivalent to Gunter’s scale nearly õ0ft. 
long. The Philosophy of Advertising, by 
HENRY SELL (the Author, Bolt-court, E.C.), 
is a work that contains many useful. hints 
to advertisers, and au extendei list of the 
various media for their announcements.—— 
A Treatise on the Theory of Determinants, by 
Tuos. Murr, M.A. (Macmillan), is a full 
expositionof the theory in aform suitable for 
students, and is probably the only book which 
deals separately with the branch of mathe- 
matics known as determinants, in a compact 
and handy form.——Slid--Vulve Gears, by 
Huco BiuGram (Philadelphia: Claxton, 
Remsen, aud Haffelfinger) is a book we 
noticed when it first appeared; but Mr. 
Bilgram sends us another copy, as he thinks 
that questions will arise as to the relative 
value of his system as compared with those 
of Zeuner and Reuleaux. Mr. Bilgram 
offers to reply to any inquiries relating to 
his method, and as his book is published at 
one dollar, those interested in slide-valves 
and their setting will no doubt add it 
to their librarics. -We gave an article from 
Mr. Bilgram’s pen on p. 537, No. 881, which 
will give a genoral idea of his method.—— 
The Tricyclist's Vade-Mecum (Chas. Cord- 
ingley, Hammersmith), is one of those 
publications which describe tho various ma- 
chines in the market much in the same way 
as they are described by their makers. As 
a guide to the choice of a machine it is 
simply a puzzle, and the generally good 
advice tendered as to dict, &c., is rendered 
ludicrous by the statement that oatmeal 
water is the best of all thirst-quenchera, and 
has the advautige of supplying silica to the 
bones. 

We have ulso to acknowledge Railways 
and Locomotives, by J. W. BARRY, ALL.C.E., 
and F. J. BRAMWELL, M.I.C.E. (Longmans) ; 
Handbook of the Polariscope, adapted from 
the German of H. Landolt, by D. C. ROBB 
and V. H. Vriey (Macmillans); and Vi- 
bratory Motion and Sound, by J. D. EVERETT, 
M.A. (Longmans), 


ON THE IRRATIONALITY OF THE 
SPECTRUM IN IfS RELATION TO 
THE ACHROMATISM OF OPTICAL 
INSTRUMENTS.—VII. 


By “ Orperic VITAL.” 
(Concluded from page 684, Vole XXXIV.) 


REWSTER gives the approximate posi- 

tion of the mean ray, in the spectra of 

five different media, the first having the most 
action on greon light, and the fifth the least. 

1. With sulphuric acid, the mean ray is about 
the middle of the green space. 

2. With hydroculoric acid, the mean ray is 
about half-way between the middl: of the 
greon, and the junction of the green and.blue, 

3. With crown glass, it is at the junction of 
the green and blue. 

4, With flint glass, it is slightly advanced on 
the blue space. 

5. With oil of cassia, it is considerably ad- 
vanced on the blue space. 

I now pass on to consider what conclusions 
may be drawn froin the preceding invesii rations, 
respecting the properties of glass whici 13 suit- 
able fur optical purpose». 

And, in the first place, it is obvious that if 
the secondary spectram can be eliminatod, it 
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must be accomplished by altering the composition 
of crown glass For a reference to the diagram 
of spectra will show, that thero is a greater dis- 
crepancy in th» position of the colour, lines for 
crown glass than for flint glass, and if it is 
poasible by any means to produce a crown glass, 
which has less action on the green und red por- 
tion, the secondary colour can be practically 
neutralised. 

But if this caunot be accomplished, the mini- 
mum of chromatic aberration must be obtained, 
by properly combining the two species of glass. 
For it will be evident from the diagram, that 
there is considerable difference in the amount of 
dispersed colour, produced by crown and flint 

risms. It was shown that the greater the dif- 
erence in dispersive power, the greater is tho 
amount of outstanding colour ; so that the first 
general rule is :— 

1. In forming an achromatic combination, 
crown and flint glass should be used, which 
have the least possible difference in their dis- 
persive powers. 

Thus it would seem that in Fraunhofer’s list— 
crown glass, No. M, and flint glass No. 3, 
whose dispersive powers are as $:11; and in 
Chance’s list, soft crown and light flint, whose 
dispersive powers are as 14: 19, form the most 
suitable media for combination. 

Hence, when two lenses are achromatised 
(taking 5 as the value of the quotient obtained 
by dividing the crown focal length by that of 
the flint) such qualities of glass should be.used 
as will permit the value of 5 to be about 0°7, or 
preferebIy greater ; but certainly not very much 

ess. 

2. The first rule involves another one—viz., 
this—if the difference in dispersive power is a 
minimum, evidently we must have a flint of low 
dispersion and a crown of high dispersion. 

But flint glass of a low dispersive power has 
a low specific gravity, and, I believe, it has been 
found easier to manufacture large homogeneous 
discs of such glass, than of the denser qualities. 
Hence it would seem advantageous, both theo- 
retically and practically, to use light flint glass 
in an achromatic lens. 

In support of this argument, Brewster quotes 
the example of the optician Tully, who de- 
servedly obtained a high reputation for the ex- 
cellent qualitivs of his object-glasses. His 
flint lenses varied in specific gravity from 3:192 
to 3°466.* 

There is another matter which is worthy of 
consideration—viz., the adjustment of the four 
curves in an achromatic lens. 

Two conditions, though not absolutely essen- 
tial, should, if possible, be fulfilled :— 


(a) Chromatic correction is best obtained 
when the interior surfaces are in contact. 

(3) For ease and simplicity of workmanship 
it is desirablo that the crown lens should be 
equi-convex. 

Two other conditions are absolutely essential: 

(y) The curves must satisfy certain given 
focal lengths. 

(c) ‘They must be so arranged as to destroy 
the spherical aberration. 

The two latter conditions can always be satis- 
fied; generally (x) can be combined with them, 
but all the four bring the problem into very 
limited compass. 

if we have a crown and flint combination, 
differing much in dispersive power, a short-focus 
crown lens, having deep curves, must be used 
with a long-focus flint, having shallow curves, 
and conditions «, y, and 3 require the object- 
glass to be of the Herschel form—a double 
convex, flatter curve in front, with a concavo- 
convex flint lens. 

It would seem that this form is better adapted 
for correcting the secondary spectrum, than a 
double convex w th deeper curve in front, united 
to a double concave. For by reducing the con- 
vexity of the anterior surface, we contract the 
red and green part, und oppose the secondary 
by a tertiary spectrum; but as the great 
difference in dispersive power giver more colour 
uncombined, there is, perhaps, very little 
difference to be discerned in the action of the 
two distinct constructions. 

But by reducing the dispersion of the flint, 
the crown-curves approach to equality, and tke 
second lens may bo made double concave. When 
eS ee ee ey ee 


* Probably the lighter quality was the most ured, if we 


May judge from the table of his curves given by Brewster ! 


in the * Edinburgh Encyclopedia,” and pubhshed in the 
Correspondence column of this journal. 


the focus of the crown is to that of the flint as | 


3:4, or the value of ô is 0:75, the front lens 
may be equi-convex, and the two interior curves 
may be made equal and opposite. 

In udjusting the forms of two lenses, to de- 
stroy spherical error, the correction should bo 
made with such curves as give the least possible 
aberration for each lens (due regard being paid 
to the other conditions); a slight discrepancy 
hetween the theoretical and practical curves will 
then introduce no appreciable error. Now, 
although this principle cannot be rigidly adhered 
to in computing the curves of an object-glass, 
it is always advisable to have as little error 
as possible for the flint lens to correct. 
The best form of convex lens has the 
deeper curve outside; but this is not 
applicable, since it would cause the inner 
curves to be very unequal. An equi-convex 
lens, though causing rather more apherical 
error, is much better suited for satisfying the 
condition of interior coincidence. 

The alteration in the inclination of the crown 
prism in Exps. 66, 67, and 68, would seem to 
indicate that it is possible to neutralise, or even 
over-correct, the secondary colour, by using a 
reversed meniscus crown lens, combined with a 
concavo-convex or bi-convex flint lens. Prob- 
ably achromatism might be secured by making 
the first lens plano-convex; but there still 
remains the question of correction of spherical 
error; and I think this could hardly be accom- 
plished in such a combination. 

It is the common practice to place the crown 
lens in front of the flint ; but, in some kinds of 
object-glasses, it might prove an advantage 
to place a convexo-concave of flint in front of a 
bi-convex or perhaps meniscus crown lens. 
Such a combination would most likely answer 
best for camera-lenses or for opera-glass ob- 
jectives, for the rays on the front lens should be 
converging rather than parallel. 

With regard to an achromatic combination, 
consisting of two lenses of the same species of 
glass, Brewster gives a diagram similar to 
Fig. 9: a convexo-concave lens is placed in 
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front of a reversed meniscus lens. Although 
cach has one concave surface, that of the first is 
much the deeper, making it a lens of negative 
focus; while the second one has its focus posi- 
tive. I doubt whether such a combination 
could be used as an object-glass, for it does not 
seem possible to correct the spherical error, which 
must be considerable; and the wide interior 
space, arising from the curves being both con- 
cave, is another great objection. Brewster does 
not give any rules for findiug the proper ratio 
of curves; and, indeed, it scarcely seems likely 
that they can be deluced otherwise than by 
experiment. 

At this point I must, for the present at least, 
conclude this series of articles. It has been my 
endeavour to give a somewhat detailed account 
of Brewater’s researches on the dispersion of 
light, and I have added such remarks as my 
own studies have enabled me to make. This 
applies especially to the first portion devoted to 
the explanation of various kinds of spectra. 
Possibly errors may have crept in here and 
there, and if any such should meet the eye of 
the reader, I trust he will make a note of them. 
Brewster’s theories may not be accepted by all: 
even Dr. Wollaston could not agree with the 
conclusions regarding the alterations in the 
spectrum by varying the refracting pris- 
matic angle. But I think it is pretty 
evident that theory and practice agree as 
to the formation of the tertiary spec- 
trum, which conclusively demonstrates that 
such an alteration does take place. Perhaps the 
fact that two lenses of the same glass may be 
achromatic may lead to some useful result— 


all such as have not access to Brewster’s book 
I trust the foregoing summary of his investiga- 
tions may prove of some service. 


STZAM AND THE STEAM-ENGIL E.— 
CULVES OF EFFICIE® CY. 


N p. 197, last volume, we gave a short 
account of the views of Prof. R. H. 
Thurston onthe ratio of expansion at maximum 
fficiency, in which he showed that the actual 
working engine, in all that affects that ratio, is 
vastly different to the hypothetical or theorctical 
engine. Prof. Thurston has determined what 
is the best ratio of expansion experimcntaliy for 
several standard types of American ergines, 
and in a paper recently read before the New 
York Academy of Sciences, he has described a 
method of charting curves of efficiency which 
will be found worthy of notice by the student of- 
steam-enyines. In spite of all that has been 
said and written on the subject, the question of 
the steam-jacket cannot be suid to be settled, 
for every now and then we get some figures 
obtained during a trial of this or that engine, 
which, as put and utilised for the purposes of 
argument, appear to show that the steam-jackct 
is of little if any practical utility. But it is 
clear that if the jacket fails in its work that is 
not because the theory is incorrect, but because 
the conditions—perhaps of construction—are 
such as to negative any advantage gained b 
heating the cylinder with steam. Prof. 
Thurston, who has examined the subject in a 
thorough manner, concludes that the necessity 
of following the direction of improvement indi- 
cated more than a century ago, viz., the pro- 
tection of the workiny fluid from losses of heat 
by surrounding it with non-conducting surfaces, 
constitute the most imperative of all demands 
to-day made upon the mechanical engineer 
engaged in designing steam-engines. Hereinit 
will be scen that the principle which the steam- 
jucket is supposed to represent is clearly enun- 
ciated, but ull that is asserted is just what 
James Watt stated years ago, thatit is essential 
to keep the cylinder hot to prevent loss of heat 
from the steam. Prof. Thurston has shown 
that first friction and then cylinder condensa- 
tion, due to expansion of a heated fluid in a 
cylinder constructed of material of high-con- 
ducting power modify the methods of expansion 
and of expenditure of heat so much that the 
ratio of expansion for maximum eficiency in 
unjacketed cylinders rarely exceeds 4} VYP; P 
being the gauge-pressure. The modifying ccn- 
ditions differently affect various kinds of engines 
and also individual engines according to pressure 
and piston speed. It is obvious that in no case 
can the curve of mean pressures be such as would 
be obtained in a non-conducting cylinder, for 
steam must be more or less condensed at the 
beginuing, and must always cerry away heat by 
being re-vaporised at the end of the stroke. 
The steam-jacket checks the first operation, tut 
accelerates the latter, and with wet steam 
may possibly do very little indeed to ce- 
crease the evil it is designed to prevent. 
That is especially the case with lorg- 
stroke slow-speed engines, as will be 
readily understood. Thus, to take the actual 
words of Prof. Thurston :—Consider a stecm 
cylinder unjacketed and worked at some cx- 
tremely low speed of piston. At the instant 
before the steam enters either end, that end is 
exposed to the chilling action of vapors formi:¢ 
on its warm surfaces at the pressure of the ex- 
haust, while the opposite end is just relensing a 
charge of steam which has been expanded down 
to some pressure considerably beiow that of 
prime steam; the expansion of which charze 
und the re-evaporation of moisture present, 
chills the surface of the cylinder on that 
side of the piston also. Now, the steam 
entering from the boiler meets the cooled metal 
surfaces of piston and cylinder head and ccn- 
deuses upon them until they attain boiler tem- 
perature, or until the closure of the steem valve 
checks this operation, and the charge then 
expands as the piston moves forward with its 
very slow motion, uncovering, gradually, sur- 
faces which had been cooled by the exhaust on 
the othes side of the piston. The expanding 


with eye-lenses and micro-objectives, if not!s eam, mecting these cold surfaces, surrenders 


not with telescope object-glasses. 


a part of its heat until they are brought fully 


Among the readers of this journal there are, | up to the tempe-ature of the steam, by flow of 
I know, many interested in practical optics; to ' heat iuto the interior of the metal, after which 
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time they, in turn, give up heat again to the 
steam, producing re-evaporation of the water 
present und giving a pressure exceeding that 


which would be due the same volume of ex- 


pandingdry steam. The total effect is evidently 
determined by the varying temperature of the 
cylinder walls, the temperature of exhaust and 


the dryness of the steam supplied. As the 


piston moves forward, all parts of the cylinder 


hotter than the mean temperature of exposed 


surfaces, and all the water present, surrender 


heat which causes the production of steam and 
a tendency to increase the normal pressure. 
The colder surfaces constantly uncovered by the 
pieton absorb heat, produce condensation of 
steam and tend to reduce pressure below the 
normal. As the one or the other of these effects 
predominates, the expansion line rises above or 
falls below that obtained by adiabatic expansion. 
These effects are sometimes modified and ren- 
dered less observable by the occurrence of 
leakage—usually and principally through the 
steam valves—but where, as is frequently tho 
case, the actual expansion line first talls below 
and then rises above the adiabatic or hyperbolic 
curve it may be probably safely assumed 
that leakage d-es not occur to any important 
extent. 

In the paper, Prof. Thurston goes on to show 
how by Zeuner’s formula the engineer can con- 
struct curves of efficiency with a satisfactory 
degree of accuracy, and the diagrams of curves 
constructed by him are given in the Journal of 
the Franklin Institute for February; but we 
have not space to give them, and must content 
ourselves with reproducing his conclusions. 
Prof. Thurston also promises another paper on 
the subject, in which working figures will be 
given, and we may hope that he will publish 
his results in booktorm. He finds: (1) That the 
work done in a non-conducting cylinder, the 


fluid expanding adiabatically, varies so little |X 


with the proportion of water present that this 
variation may be neglected by the engineer, 
and he may assume the perf: rmance of work to 
be such as wou'd come of nearly hyperbolic ex- 
pansion, while the heat expended may be exactly 
calculated from the quantity of work, when the 
latter is known. (2) That, in metal cylinders, 
the work done at any given point of cut-off ia 
noarly the same as in the non-conducting cylin- 
der, but that the quantity of heat and of steam 
expended in doing it are increased, and usually 
very greatly increased, by cylinder-condensation 
if saturated or wet steam is used, or by other 
methods cf transfer of heat to the exhaust and 
by consequent waste, if superheated steam or 
other gaseous working fluid is employed. 
(3) That the ratio of expansion at maximum 
efficiency would bo practically unchanged by 
ordinary variations in the proportion of water 
- entrained with the steam, if it were worked in 
a non-conducting cylinder. (4) That the ratio of 
oxpansion at maximum efficiency, when steam 
-or other fluid expands in a metallic cylinder, is 
more seriously affected by the introduction of 
water entrained by the steam, and this difference 
is increased, and usually is made very serious, 
by the occurrence of cylinder-condensation, or 
other method of transfer of heat to the exhuust, 
when a metal cylinder is used. (5) That the 
quantity of fluid used per stroke in the non- 
conducting cylinder is in direct and exact pro- 
portion with the volume of the cylinder open to 
the supply-pipe at tho instant of closing the 
expansion-valves, and is measured by 1/7, the 
reciprocal of the ratio of expansion. (6) That 
the volume of boiler-steam worked per stroke in 
the metal cylinder is zot in direct proportion to 
volume of cylinder open to steam at the point of 
cutsoff, but that it is often very greatly in 
excess of the latter quantity, and that it becomes 
greater as the ratio of expansion is increased 
indefinitely. (7) That the ratio of expansion is 
not a gauge of the volume of steam demanded 
from the boiler, and paid for by the pro- 
prietor of the apparatus when the metal 
cylinder is employed; but that the volume 
ot steam used or quantity of heat demanded 
must very greatly exceed the proportion 1 /r 
in nearly all actual engines. (8) The curve of 
variation of efficiency above traced, of which the 


abscissæ measure varying quantities of steam 


used in a given steam-cylinder, while the ordi- 


nates aro proportional to the quantities of work 


done by those amounts of steam, is a curve of 
entircly different charactcr and form, and often 
widely different in location, from the curve of 
adiabatic mean pressurcs or other curve of mean 


THE 


pressures exhibitiny the work done by various 
quantities of steam expending under given fixed 


conditions in a non-conducting vessel. (9 


That no predetermination of the efficiency of 
whether of fluid, of 
machine, or of capital, can be made unless the 
true curve of efficiency can be obtained for the 
assumed case. (10) That the most certain and the 
most satisfactory solution of any problem of 
efficiency will be that obtained by first securing 
the elements of the curve of efficiency from 
actual engines operated in the manner proposed 
(11) That, having obtained 
by experiment upon any engine, the ‘‘ curve of 
efficiency,” as defined by the writer, the effici- 
ency of fluid, of engine and of capital expended 
to do a given amount of work, and the quantity 
of work to be obtained most cheaply from a 
given engine, may all be obtained for any given 
set of conditions, and the ratio of expansion, at 
maximum efficiency, of fluid, of engine and of 
capital and the ratio of expansion which, with a 
given plant, gives most work for a dollar of 
expense of operation, may all be determined 
with a degree of exactness only limited by the 


any proposed engine, 


for the case taken. 


magnitude of the errors of observation. 


ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By Jonn Watson WARMAN, 
Associate of the College of Organists, London. 
(Continued from p. 607, Tol. XXXIT.) 


NSTANCES of all three of these forms 
: of Regulating Tail are to be met with. 


The Button model is constantly used by Hi// in 
cases where the presence of a Detached Buffet, 
or some other reason, renders it inconvenient to 
apply the coupler to the Action connected with the 
Keys: his fine Organ in All Saints’, Margarct- 
street, London, may be cited ; the precise Trest- 
ment is that of the Sloped-Block. 
Button Regulator with the Undor-Sinking 
instead of the Block, no Example is at present 
known to the writer: it is his own design, and 
was called into existence solely or chiefly to 
accompany his Contracted-Level (2in.) Keys— 
for which see more fully at 92, g—,as used with 
4-Manual Instruments. 
lator is or was constantly employed by various 
Builders; H. Jones’ Instrument in the Wesleyan 
Chapel, Canterbury, may be mentioned. The 
Spring Form is much less common; a specimen, 
however, occurs in the Rebuild, by Gern, of the 
Organ in St. James’, Addison-road, North, 
London. 


Of the 


The SpliteAcy Regu- 


y: Selection demands a rather more extendel 


notice :— 


The Button form is a really good one, and 


is by no means costly. Itis, of course, essential 
that the proper relative /ere/s of the Button and 


the Block-face (see x, ante) be observed in the 
first adjustment of the parts, and retained— 
approximately—at all subsequent times. For 
an additional advantage of the Button Form of 
Revulator, see what is said directly on as to the 
Split-Key Form. As regards the relative values 
of the Block and the Under-sunk Varieties, it is 
to be observed that the latter is tho simpler, and 
that it also avoids the possibility of detachment 
at a glue-joint, eases the working of the Screw- 
eye, allows such Screw to be shorter, keeps the 
Keys lighter, and creates more room for the 
mechanism betweon the Manuals. This last 
point, however, is of no advantage (but rather 
the reverse) except in cases where either the 
Coupler [between Manuals] is of some Sticker 
form, or the vertical distunce apart of such 
Manuals is very contracted. And as all such 
Sticker forms between Keys are inferior to the 
Drumstick (sec Cournina-Actions), and very 
contracted Manual Levels are of comparatively 


rare requirement (see proper Head, at 92, 2), it 


becomes obvious that the Block Vuriety is of the 
palpably greatcr utility. On the whole, we 


muy safely lay down that the Under-Sunk 
troatment should be employed only when the 
Manual Levels are Jess than 2) inches apart, the 


k»y-tails, at the same time, being not Forked; 


* All rights reserved. 


w 


running from it. aus 
obviously be never used when such Key-tail is 


but that the Block variety of the Button Form 
is tu be regarded asthe regular treatment for all 
ordinarily designed Organs of medium quality 
in which the Nose of the Action Backfall, 
Lever, or Square lies in or directly on the Key- 
taus. 

The Split-Key form is the cherpest and sim- 
plest of the three, and if properly made and 
adjusted will answer quits satisfactorily, 
especially if the Key-body be made of some 
springy kind of wood (see at 87, r). But it is 
imperative that the Tongue be never forced too 
far from its natural straight position ; for if it 
be, it will very possibly refuse to return tight 
against the screw on any after slackening of 
the latter, and so a chattering then result. 
There exists another disadvantage of the Split- 
Key treatment which it is well to mention here, 
and this is that it compels the Cutting for the 
Off-Clearing (see u, ante) to be made in the 
Lowcrmost of the two Keys (see v, ante). It is 
quite true that this last is considered an actually 
good point by some Builders, because it permits 
the Drumsticks to be so Stoppered up that they 
will not drop into said Clearing on the pushing 
off of the Coupler, and so the Lower Keys can 
riso without touching the Drumsticks, and all 
chance of their then causing a rattling of the 
latter be prevented. But the writer does not 
agree with this view, for when the weight of 
the Drumstick is taken off the Key-tail the 
“balance” of theentire Key (only s/ight/y heavier 
forward, sce 4, nex) is obviously interfered with, 
and the Key rendered more liable to ‘‘ dance” : 
it is likewise quite true that such Stoppering 
of the Drumsticks also does away with the 
friction of their contacts in travelling up the 
Slope ; but such friction, though of coarse better 
avoided, is never, with the Drumstick Coupler, 
ficientto be of practical importance. The Cat- 
tings, being made in the Lowermost Manual also 
gives the advantage of slightly lightening the 
longer and consequently the jearicr Key; but the 
amount of decrease is too trifling to be palpable. 
Cetainly, therefore, the Otf-Clearing’s having 
to be in the Lower Manual remains as an 


objec‘ion to the Split-Key Regulator, —because 


the Drumsticks ought to be allowed to descend 


into such Clearing, and this may not always be 
quite convenient in the construction, and will, 
at any rate, involve the slizht friction of the 
travelling up the Slope. 
reasons that it is the Upper Key which is 
directed to receive the Clearing with the Button 
form of R>gulator,—sze x, ante.] On the whole, 
we may confidently say that the Split-Ksy 
Regulator may be freely employed with the low- - 
priced Organ, and with all, of whatever quality, 


[It is for the foregoing 


where the Key-tail has a Sticker or a 't'racker 
But the Split-Key form must 


also Forked. 


The Spring form will have had it3 gensral 
value defined by what has been given tor the 
Split-Koy. To this, however, it is necessary to 
udd that the Spring allows of a larger extent 
or variation of Adjustment than does either of 
the remaining forms; but that, on the other 
hand, the cost of the Springs is a palpable item. 
We may therefore Jay down that the Spring Re- 
gulator should be preferred only in cases where 
one of the two Manuals which it is the object to 
Couple [together] is liable to rary in its Touch- 
depth, and the other of such two is vot liable to 
so vary. A suitable Instance of this might be 
presented in an Organ which possesses a Coupler 
between its Solo and Swell Manuals, the said 
Solo having an Electric Key-action, and the 
Swell a Long Mechanical one. A similar case 
might be afforded where the Actions of both of 
two Unitable Manuals arc Mechanical, but one 
of them Short in length and the other Long. 
(See on these points in Pro- Department ENTIRE 
ORGAN.) 


[It is to be borne in mind that the foregoing 
assessments apply solely to the so stated Forms 
of Regulating Tail as compared with each other, 
and do not at all affect the question of the 
abstract desirability of such Conpler Regulation 
as compared with the performing of it at some 
point along tho cfetion itself. Such abstract 
comparison is obviously simply that of the rela- 
tive merits of two broad Types of Coupling- 
Action, and cannot, therefore, be fully gone 
into except in the Department of latter. In the 
mean time, however, the reader may be again 
referred to what is said under S.-S.-Dir, of 
Desian Perron (at Sub. s, next), where it 
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will be.seen that a Coupler between Manuals 
possesses some very important advantages, 
especially as respects the presence of a Detached 
Buffet, and the provision of a Clear Coupler 
Great to Pedale.) 


yy. Zail-Slot.—This is the small Mortise or 
Slot required to be cut through the Key- Tail 
whenever the Sticker leading from another 
Manual is made to pass through such Tail. The 
Mortise should always be as wide in the direc- 
tion of right-to-left as is possible without un- 
duly weakening the Key in which it is made,— 
the object of such wideness being the preven- 
tion of the Sticker foot’s ever slipping off 
the Key-Tail on which it is to rest. In the 
other direction the Mortise may, of course, be 
extended as much as desired,—within reasonable 
limits ; and if the Sticker be a Sliding one (see 
Depart. of Courrina-Actions) such extension 
—either backwards or forwards—, to a consider- 
able and corresponding distance, becomes an 
obvious necessity. The Mortise or Slot must 
always be accurately and cleanly cut, and 
should, by rights, be slightly larger at its 
ae than at its top. See here further at w, 
next, 


Instances of the Tail-Slot ocour in the Leo- 
minster Organ (see at x, next), and in that of 
St. James, London (see y, next). It will be 
noted that in the first of these the treatment 
was almost compulsory. 


As regards Adoption, the writer would never 
recommend or employ the passing of the 
Sticker through the Key-tail unless under quite 
exceptional circumstances,—such as those just 
indicated ; and, when so rendered inevitable, care 
should be taken to avoid the fetter—which fetter 
will be seen existent in the St. James’ Instra- 
ment—of the retention of the foot-wire. Under 
even the most favourable Treatment, the Tail- 
Slot always involves a chance of undue friction, 
and consequent unbidden sounding; and, in 
addition, there is the risk of derangement 
through the Key’s warping. 


See further in Department KEY- ACTION. 


yyy. Zile.—This will be found given in con- 
nection with the Head of Mortise and Boring 
(comm. /, ante). 


Z., Wedge.—This is the distinctive term ap- 
plied to the Sloped Bloch or (as the alternative) 
the Cutting which is required to be attuched to 
or made in the Key in all cases where an Action 
which comes into and out of Contact by a 
Sliding motion is in connection with such Key. 
The uses of this Wedge are (:) the securing of 
the necessary Off-Ciearing for the actuator to 
pass into when the Coupler is not in use, and 
(2) the provision of a proper [sliding] sur- 
face for the Drumstick-head or the Sticker- 
head to travel smoothly into contact by. 

The Wedge, both of the Block and the 

Cutting Forms will therefore have neces- 
sarily been (at uv, ante) described, in connection 
with the Regulating Tail. A more common 
employment of the Wedge is or was afforded in 
its application beneath the Key-tail for the con- 
tact of the Sliding- Head Sticker form of Coupler 
' Manuale to Pedale: no additional information 
will, however, be required in connection with 
this particular Treatment. As regards the actual 
Angle adopted, it may ba considered that such 
should not be more steep than 40 deg. ; and that 
it needs never ordinarily be less steep than 30 
deg. The first named will do very well for all 
Couplers Munuule to Pedale; the last named 
will be preferable for all Couplers Manuale to 
Manuale,—on account of the then larger num- 
ber of Contacts involving greater Friction. In 
special cases, an Angle us low as 35 deg. may 
be used for a Coupler Man. to Ped., and 25 deg. 
for one of Man.to Man. Under all circumstances, 
where the Action is that of a Sticker (this will 
include all Man. to Ped. Couplers) the entire 
Stope and Crown of the Block or of the Cutting 
must be ‘‘ Buffed,” that is, clothed with a suit- 
able soft substance to prevent noise (see here at 
87, y); but in all cases where the Action is 
placed between the Keys no Buffing needs be 
applied to the latter, for the Head of the Drum- 
stick —which has already boen stated as the Jest 
Coupler for such location—can itself more 
simply and properly receive such Clothing. (See 
here further at mn, next.) 

C89, a.] The Material of the Wedge (assuming 

_ it to be a distinct Block) will be preferably 
either Pine, Lime, or soft Mahogany. 
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aa. Instances of the Wedge in connection with 
Couplers Manuale to Pedale were at one time 
quite common, though they are less so at pre- 
sent. The Canterbury chapel Organ already 
cited (at z, ante), had both of its Man. to Ped. 
Couplers made with the Wedge and Sliding 
Sticker-Head. This Instrument also possessed 
two other Couplers—Super Oct. to Great, and 
Pedal Pipes to Keys —constructed in the same way. 
All these four Coupling-Actions were correctly 
designed, and worked quite satisfactorily. 


aaa. As respects the Adoption of the Wedge, 
its abstract merits are vf course involved in the 
question of the relative values of the Sliding 
and the Dropping methods of Coupler Contact : 
such appraisement muat therefore be left to the 
Department Courtine-Aotions,—with a third 
glance at s, next, and 90,7 as a preparation 
therefor. A comparison between the Block and 
the Cutting varieties has already been made (at 
y, ante). 


FITTING AND AFFIXURE or Key Frames. 
b. First see that which is given under Head 
of Posrr,—at 92, 7 and on; and 93, a and on. 


Having decided upon the actual placing of 
the Manual or Manuals turn to Depart. Burro- 
ING-Fraws, where (at 43, f; and 44, v) a 
general indication of the best ‘Lreatments in 
Fitting will be found. — 

The Key-Frame of the Lowermost Manual 
will be fitted in its position by means of Wooden 
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cities as to provide for any piece from the smallest 
to the largest which the chuck will take, being 
held exactly central. 

Instead of threading the chuck to fit the lathe 
(as is commonly done) it is provided with a taper 
bush whichis accurately fitted into a corresponding 
recess in the back of the chuck, this bush bein 
threaded to the lathe spindle. It will be observe 
that this bush projects into the body of the chuck 
by which a long bearing surface is provided for 
keeping the two true, tho one with the other; but 


a |) 
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Z 
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what is of more importance still, by this means tho. . 


overhang of the chuck beyond the end of the lathe. 
spindle is not increased. An important object. 
gained by the use of this bush is the practicability 
of using one chuck on several Jathes in which the. 
spindle screws are of different diameters or pitch; . 
all that is necessary being to shift the bushes, of ' 
which as many as required may be provided ata. 
trifling expense. In this way, if advisable, one 
chuck may be used on a half dozen different lathes, , 
drill presses, &c. The jaws are made deep to pro- 
vide a long clumping ’surface, aud are arranged 
with a view to hod equally well the entire length. 
of this sarfuace. 


Dowels, and these will be preferably fixed into 
the proper parts of the Building-Frame or the 
Key-Bench, and not into the Key-Cheeks. When 
the Manual is fitted in between the Bui.-Frame 
Middle- Rails (see 43, g) there should be a Dowel 
projecting from the inner face of each such 
Rail; and the outer face of each Key-Cheek 
of such Manual must then receive a short 
horizontal Slot or Sinking, terminating at the 
extreme [tail] end of the Cheek, and correspond- 
ing with the Dowel. Two other Dowels will be 
fixed vertically in the Building-Frame or the 
Key-Bench; they will be set so as to be as near 
to Front-end of Manual as is practicable, and 
will enter the bottom edge of each Cheek of 
latter. A couple of Screws may be added, if 
desired. 


The Key-Frams of the Second Manual will 
be fitted to the Lowest one solely by Four 
Dowels like the last, fixed, two in each Cheek, 
into the «pper edges of the Lowest Key-Frame. 
The Third Manual, if present, will be fitted in 
the same way to the Second Manual: and if 
there be yet a Fourth Manual it will be so fitted 
to the Third. 


Where the Vertical distance from the Keys of 
any Manual to those of one next to it is less 
than 3in. (see 92,% & on) it will usually be 
advisable to so cut away to a given point all the 
plain portion of the upper edge of the Cheeks of 
the Lower Manual as to leave the Finishes (see 
86, ¢) of the latter standing higher than puch 
edge. The Cheeks of the Higher Manual will 
thus have their bottem edges set at a lower level 
than the upper line of such Lower Finishes, 
and the front bottom corners of the Higher Key- 
Cheeks will lie just behind these Finishes. 


bb. An Instance of this last Treatment occurs 
inthe Leominster Organ already mentioned, 
and sufficiently described at x, next. 


(Zo be continued.) 


ELECTRIC RAILWAYS. 


A LECTURE on the utilisation of electricity” 
for working railways was recently delivered” 
before the Birmingham and Midland Institute, by 
Prof. Ayrton, F.R.S., who, in conjunction with . 
Prof. Perry, has been making a special study of 
the subject. Engineers, said Prof. Ayrton, had 
been turning their attention to the consideration 
whether electricity wight uot supplant steam or 
compressed air for trains aud for tramcars. The - 
question was mainly one of expense, and what they 
had to consider was whether electric transmission 
of power would lead to greater economy than was 
possible to be obtained with an ordinary locomo-- 
tive. The weight of a railway carriage filled with 
people was about seven tons, while the weight of'a 
locomotive engine varied from twenty to sixty tons. 
Therefore the average weight of every engine might 
be taken as being equal to six carriages full of | 
people. Ten carriuyes usuully formed a train; 
therefore, the presence of the locomotive necessi- 
tated the expenditure of ut least fifty per cent. 
more power than would be necessary merely to pull 
the train along. A still more serious objection tu 
the use of the locomotive was that every bridge ` 
must be made many times stronger than would be: 
necessary to carry railway carriages; and the re- 
pairs were many times as expensive. Compressed’ 
air had enabled the railway companies very” 
successfully to apply brake-power to every 
wheel of a train; but it was to electricity’ 
that they must look to drive the train, by 
power applied to every pair of wheels. The 
electrical energy, however, must be produced 


IMPROVED DRILL-CHUCK.* 


‘Y\HE accompanying engraving represents an 
i} improved form of lathe chuck, made by 
Chas. H. Reid, Danbury, Conn. This chuck is 
very simple in the arrangement of its parts (which 
are few 1n number), and holds either flat or round 
drills, small material for turning, &c., as in making 
screws from long stock, or may be used for any 
of the purposes for which a small chuck is desirable; 
and especially where a strong grip is necessary. 
As will be seen, it consists essentially of a cast-iron 
body into which are fitted two steel jaws. One of 
these jaws has a V-shaped groove on its face, while 
the other is fashioned to a V-shaped projection 
corresponding with this groove. These are moved 
by the operation of a single screw turned by the 
means of a socket wrench. ‘The angle of the 
groove in the jaw, as above referred to, is such 
that in combination with the different pitch of the 
ends of the screw which operate the two jaws, 
they are opened and closed at such respective velo- 


*From the American Machin st. 


either from the burning of coal, from the energy 
of the mountain stream, the forced stored up m 
chemicals, or the energy of the wind. At the 
present time it was the first of these—namely, the 
potential energy of coal, which was applied to 
railway propulsion; and it was that form which 
would still be employed even when they had 
electric railways, as it was found tbat the driving 
of a dynamv-electric machine by a stationary 
steam-cngine would produce electricity more 
economically than it could be produced by the 
burning of zinc in a galvanic buttery. By means 
of a small gas-engine, driving u Gramme machine, 
the lecturer showed how power was produced, 
which could be transmitted by wires, and made to 
work a lathe, a drill, or other apparatus at a 
distant point, and he explained that this method of 
producing electricity was the more economical by 
the fact that a pound of zinc only coutained about 
one-seventh of the energy contained in a pound of 
coal, while the former was about twenty-five 
times ay expensive. In employing electricity to 
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drive a drill, flexible wires could be used to convey 
the current; but to drive a carriage along a rail- 
way, the simplest plan was to use the rails as 
the two wires, the one rail acting as the going wire, 
and the other as the returning wire—the elec- 
tricity being taken into the electrw-motor by the 
wheels on one side and sent back by the wheels on 
the other. The rails, however, must be insulated 
from one another, or the electricity would pass 
from the one to the other instead of going through 
the motor. It had been found hitherto impossible 
to insulate a long line of rails sufficiently to prevent 
excessive waste from leakage, and his colleague, 
Professor Perry, and himself had spent considerab!e 
time in devising methods to overcome this difficulty 
without adopting the method, which, however, 
had been successfully used for tramway purposes, 
or takinga supply of- electricity with the convey- 
ance by means of a Faure’s: accumulator. Instead 
of supplying electricity ‘to a very long and badly- 
insulated rail, their plan was to place by the side 
of the line a well-insulated cable, by means of 
which‘the electricity was supplied ‘to a compara- 
tively small section of the railway over which the 
train was at the time running. As the train 
left one section and passed on to the next, a brush 
attached to it came in contact with a mechanical 
contrivance which transferred the electric current 
to the next section, and so on throughout the 
number of sections of which the line might be 
composed. Dr. Siemens had shown practically 
that an electric railway would answer over short 
distances, and the lecturer submitted that by 
making up the line of short lengths, each of which 
was automatically rendered electrical in its turn, 
the difficulty arising from leakage over an extended 
lino was overcome. He showed the working of 
the system by means of a model circular railway 
about l0ft. in diameter, divided into four sections ; 
and he pointed out that its arrangement afforded 
mzons by which an apparatus in a signal-box 
would show over what section a train was moving. 
Means could also be provided by which a train 
upon one section would effectually block the sec- 
tion behind it, so as to prevent all risk of collision 
by a following train. 


WHALES. 


N the 3rd of November, 1827, an enormous 
whale was observed floating on the surface 
between Belgium and MWugland. £t was captured 
and brought to shore near Ostend, where it 
awakened lively interest. The skeleton of this 
animal—which was Soft. long—was mounted and 
exhibited in many of the capitals of Europe, Lon- 
don included. It was afterwards taken to the 
United States, and European savants appear to 
have lost sight of it. Some ten years ago, how- 
ever, the fact transpired that this once famous 
whale had ‘urned up at in Kazin in Russia,was there 
bought by some magnate, and presented to the 
Imperial Academy ot Sciences of St. Petersburz. 
It is now lodged in a corner of the Zoological 
Girdens in that metropolis, under a shed which 
affords but scanty protection from the elements. 
The ground is littered with bones that have fallen 
from it, and can be taken away by any who mzy 
desire some souvenir of their visit. 

Such is the account of M. Van Beneden, the 
well-known Belgian naturalist, who has made the 
history of this whal», and the observations to which 
it zave occasion, the basis of an interesting lecture 
or the progress of cetology, lately delivered at 
a public stance of the Belgian Academy. We 
propose to give here an account of what he states 
regarding the zoological position of this animal. 

‘Lhe Ostend whale is a Balewnoptera, this being 
the genus which comprises the so-called Rorquals 
or Piked whales. Here let it be said that the 
Family of Balænidæ or Toothless whales, comprises 
the genera Balæna, to which the Greenland or 
& Right” whale belongs, Balænoptera, Megaptera 
(the hump-backed whales), and Physalus, the 
Fiuner whales proper. What, then, is the exact 
position of the animal in question ? 

In 1827, when it was captured, and later, when 
its skeleton was shown throughout Europe, the 
most eminent naturalists were unable to determine 
this point. While the whale was in Paris, Cuvier 
had a plaster cast taken of the cavity of the 
cranium, and this, recently found by Gervais, con- 
tains no indication on the subject. Cuvier sup- 
posed that there was one species proper to the 
Mediterranean, and the differences of size observed 
in skeletons from the North Sea, wero to him the 
result of mere differences of age. He really had 
not sufficient data for aprecise opinion. 

Now that skeletons of most of these ani- 
mals are known, it can be affirmed that there 
are four distinct species (of Balawnoptera), quite 
different in size, character, and mode of life. and 
that these species are no Jess known to whalers 
thin to naturalists. 

The first is the small Balwnoptora, skeletons of 
which are to be found in most of our museums. It 
is the Baleencptera rostrata of Fabricius. It does 


tember. 


not exceed 30ft., and one could not confound it 
It has yellow fins, and 


with any other animal. 
the vertebrie do not exceed 48S. 


The second species is much more rare; onlya 
few skeletons have been obtuined, one of which is 
It has the name of 


in Berlin, another in Brussels. 
Ba wnoptera laticeps, or, better, Borealis (the name 
given by Lesion before Gray), attains 30ft. to 
40ft., and has more than 48 vertebra. 

The third species is the most common: it is the 
Balænoptera musculus. Thisis the animal which 
Cuvier believed peculiar to the Mediterranean. 
It does, in fact, sometimes penetrate into this sea, 
and is the only species the ancients knew. It attains 
some 60ft., and its fins are always striated. 

The Ostend skeleton belongs to the fourth species, 
which attains SOft., and the fin of which, dark 
aud shiny, cannot be mistaken for those of other 
species. It is generally known as the Belxnoptera 
Sibbaldii; M. Van Beneden considers it should be 
called the Balrnoptera d’Ostende (as the much 
earlier name). In Greenland it is called the Tua- 
nolik, in Iceland the Steypieydre. 

The skeleton of Ostend was long the only one of 
its species ; but this is no longer the case. There 
are others in London, Hull, Edinburgh, Gotten- 
borg, Stockholm, and a couple, male and female, will 
shortly be possessed by Paris, obtained by Professor 
Pouchet last year in the Varanger Fjord, at Vadso, 
where they are fished during the summer months. 

Considering the observations recorded of their 
passage in Baflin’s Bay, in the waters of Iceland, 
aud of the Loffoden Islunds, and their periodical 
appearance in the North of Norway, it may be said 
that this species is an animal of the North Atlantic. 
A3 forthe individuals that have been ciptured on 
the coasts of Belgium, England, Scotland, or 
Sweden, they are probably vagabonds, repudiated 
perhaps by their kind, or sick and wounded indi- 
viduals that have left their usual haunts. 

Are these animals, which live on the Grecnlond 
Coasts, and pass from Baffin’s Bay to the cutrance 
of the White Sea, confined to the Atlantic $ 

Captain Scammon, who may be called the 
Scoresby of the Pacific, has carefully studied the 
marine animals of that Ocean; he has occupied 
himself with Balenw, Megaptere, and Balauop- 
tura, and one cannot but be struck on comparinz 
the species he describes with those known in the 
Atlautic. Thereis in the Pacific a small Batwnup- 
tera not attaining 30ft., and another which cxcecds 
SO0ft., and the special characters of the skeletons 
and the fins recall so completely two of our species 
that one cannot refuse to recognise affinity. 

Between the large and thesimall, there is another 
of middle size, Balæuoptera velifera, which also 
recalls our intermediate species. We cannot doubt 
that the large Bal:xnoptera sulphurea or ‘ sulphur 
bottom”? of the Americans, corresponds to our Ostend 
auimal, and the Baleuoptera Davidsonii to our 
small Rostrata. The intermediate species Balienop- 
pale velifera appears to be our Balxwnoptera mus- 
Cuius. 

Prof. Turner relates that an experienced whaler 
had said to hiin when he was dissecting a large 
Balxnoptera, that he had often seen this animalin 
the Northern Seas, and that it was calied silver 
bottom on account of the silvery appearance of part 
of its body. The word ‘silver bottom?” seems to 
have become in the sailor's mouth ‘sulphur 
bottom.” This same opinion is, moreover, expressed 
by Prof. Cope, of Philadelphia. The sulphur 
bottom is the largest species (he says), and it is 
the same animal that haunts the North of the 
Pacific and the North of the Atlautic. It is found 
on the coasts of California from May to Sep- 


If we consider that itis the same free whale that 
haunts both the Sea of Ochotsk, Baffin’s Bay, and 
the waters of Spitzbergen, the samo species of 
Megaptera, of Cachalot, of Meluga, of Griudewal, 
aud many other Cetaceans, we need not be surprised 
to find also the same Balænoptera. 

The same forms are reproduced in the waters of 
our Antipodes. The British Museum received not 
long ago, a skeleton from New Zealand, quite 
similar to our small Balxnoptera, and by the side 
of these lives a species which attains SOft., and 
whose fins, vertebriv, and ribs correspond, both in 
uumber and form, to those of our large species. 

A like observation may be made with regard t» 
the South Atlantic. A son of M. Vau Bencden, 1n 
a recent visit to Brazil, found in the species called 
Balxnoptera bonnaesis, all the distinctive features 
of our Rostrata. 

The exposé given by M. Van Beneden, in this 
lecture, proves clearly that our knowledge of 
cetaceans has undergone large extension within the 
last fifty years, though from the nature of the case 
great difficulties are encountered. We conclude 
with an anecdote in the lecture, which illustrates 
this, and also the activity and energy of Holboll, a 
governor of Greenland, now dead. One day 
Juschricht wrote to him, asking for the brain of a 
whale, as this organ in cetaceans was not well 
known. The letter was hardly gone when Eschricht 
bethought himself: “ My friend Holboll will think 
me crazed, to ask sucha thing. Even if he were 


an anatomist, how would he take it?” And he | 


Marci 24, 1332. 


regretted not being able to scnd another letter 
retracting the foolish request. (There was only 
one courier to Greenland, leaving in spring.) What 
was the astonishment of the Copentagen Professor 
to receive, by return of the couricr, a cask of 
spirits, in which he found a complete brain of a 
hump-backed whale of ordinary size, pertectly 
preserved in its bony case. 


DOMESTIC ELECTRIC LIGHTING. 


LECTURE on electric incandescent lamps 
A suitable fur domestic lighting was delivered 
in the concert -room of the Crystal Palace last week 
by Professor Silvanus P. Thompson, of the Uni- 
versity College, Bristol. So far back as 1841 the 
attempt had been made to construct little electric 
lamps by enclosing in glass bulbs thin wires of 
platinum or thin strips of carbou, which on the 
passage of an electric current grew white hot. 
This method of procuring light from electric cur- 
rents was revived in 1873 by Mr. Edison, who at 
first attempted to construct platinum lamps, which, 
however, in spite of many ingenious contrivances 
to protect them from over-heating, could not be 
kept from fusing up. Eventually Edisun settled 
upon a filament of carbon, but not before a similar 
suggestion had been made by Mr. Swan, of New- 
castle. Edison prepared his filaments from bamboo 
fibre, Swan from cotton thread. In each oase 
the carbonised fibre was fixed in a small 
pear-shxped globe, and exhausted as perfectly 
as possible of air by a mercurial air-pump. 
A filament of carbon thus treated became as 
elastic as stecl. Similar lamps had been con- 
structed by Lane-Fox aud by Maxim, with slight 
differences of detail in the manufacture These 
little lamps gave alight of about equal brightness 
to one brivht gas-jet. They were destined to work 
a revolution in domestic lighting, since, when sup- 
plied by currents from a central statiun, they 
would not only be cheaper than gas, but would be 
for more readily managed and kept in order. 
There was no unhealthy smoke or products of 
combustion produced, very little heat, no smell, 
aud no risk of explosion. ‘The incandescent lamps 
lent themselves with extraordinary faci'ity to the 
purpose of decoration, aud would doubtless rapidly 
become the fashionable mode of lighting. The 
experience of the Savoy Theatre showed that it 
was practicable to apply them to a large building. 
The public safety demanded that no tine be lost in 
making electric lighting imperative in all public 
buildings. It ought also to be made compulsory to 
use electric lamps in coal mines. In a few days 
the experiment would be tried cf lighting the 
Holborn - viaduct and surrounding houses by 
Edison’s lamps from a central station. This would 
be but a small sample of the method in which 
domestic electric lighting could be carried out on a 
large scale. The lecturer predicted for this method 
of hvhting results far more important and wide- 
reaching than those which any other kind of electric 
liviting could possibly attain. 


ELEMENTARY LESSONS IN DRY 
PLATE PHOTOGRAPHY.—III.* 
The Dark Room. 


UR young friends will understand that the 
plates which they are about to work with are 

or the most ‘exalted sensitivercss;’? that is to 
say, a very small amount of light allowed to act on 
them will produce a change which may be made 
visible. We must explain, however, that it is only 
certain rays of light which have the power of 
making the change which we mention. All our 
readers.who have a little knowledge of physical 
science, know that white light is in reality a com- 
bination of light of all the beautiful colours which 
we sco in the rainbow, and that if we pass a ray of 
white light through a prism, it will be broken up 
into all these colours. The order of them is—violet, 
indigo, blue, green, yellow, orange, andred. Those 
at the beginning of the list ure called rays of high 
refrangibility, those at the end, rays of low 
refrangibility. Now, itis a curious fact that the 
photographic change which is worked in a sensitive 
plate is worked entirely by the rays of high re- 
frangibility, principally by the violet and the blue, 
which are said to be ‘*actinic’’; whilst the red, 
which is said to be *‘ non-actinie,’’ has no effect at 
all. Were it not for this peculiar fact, photography 
would be almost impossible, becauso we could find 
no light in which we could manipulate our plates 
without their being affected and consequently de- 
stroyed. As it is, however, we only require to 
secure some place illuminated by those rays which 
do not have any photographic action, and we can 
work quite freely. In other words, we want a room 
lighted with only red bght in which to work. 
Photographers give such an apariment the name of 
‘‘dark-room,’’ ulthough the terin is a misnomer, 


* Condensed from the Photographic News, 
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In. the dark-room, then, we propose to give what 


hints we consider necessary for the beginner. Any. 


room or closet from which. all the outer rays of 
light can be shut off may be converted into a dark- 
room in which plates may be changed and deve- 
loped. If a room having a sink and water tap—say 
the pantry—can be *‘ annexed,” the trouble will be 
greatly reduced; but it is quite- possibly to make 
shift with a pail for a sink, and a water jug instead 
of the tap. We have said 
shut out entirely all outer light. This pre-supposes 
the use of artiticial light for illuminating the apart- 
ment with the necessary red or non-actinic light. 
We consider that until such time as the student 
sees his way to fitting up a permanent dark-room, 
he will find it best to work with artificial light. 
There are lamps constructed especially for the pur- 
pose of giving ‘‘safe’’ light sold by all dealers in 
photographic apparatus. These use either gas, oil, 
or candles, and all consist of an arrangement 
whereby the air necessary to support combustion is 


introduced by passages which will not allow white. 


light to find its way out, the colour of the light 
being modified by funnels of ruby ‘glass, or shades 
ruby paper or cloth. The gas and oil-lamps are 
much to be referred to the candle arrangements, as. 
with the former it is possible to raise or lower the 
light.at will. 

All, then, that the photographer has to do, is to 
find some small room or closet, which he can make 
quite dark, in which he can have a plain deal:table 
to work upon, and to purchase a “‘dark-room lamp ”’ 
from a photographic apparatus dealer. Our de- 
scription of dark rooms would not, however, be 
complete, unless we say something about the fitting 
up of a permanent photographic room in which all 
the operations, including the manufacture of the 
plates, may be conducted. 

_ A window is needed whereby the necessary light 
18 introduced. It should be about two feet long, 
by one foot six inches high, and should be. glazed 
with one thickness of ruby, and one thickness of 
orange glass. Oa the inside there should be a blind 
of red Turkey cloth, which can be raised and 
lowered at will. This is to reduced the amount of 
light when the sun shines direct on the window, or 
when the process of plate manufacture goeson. A 
sink made of glazed stoneware should have the top 
edge about two feet six inches, or two feet eight 
inches aloug the floor. The operating table should 
be covered with sheet lead, with a very narrow and 
low ridge round all the sides except that next to 
the sink, it should have a very slight incline in that 
direction, and should have the sheet lead ‘‘ dressed ” 
over the edge of the sink, so that all spillings may 
find their way iuto it. There should be a narrow 
shelf about four inches above the level of the table 
and sink, and extending along the whole length of 
both of them. On it is placed the lamp when 
artificial light is used, as when working at night, 
and the bottles of solutions actually used for deve- 
lopment. The lower edge of the window should be 
an inch or two above this shelf. There should be 
& shelf about six inches below the operating table, 
on which the flat developing dishes may be kept. 
There should also be a table on which the levelling 
slab may be placed when the manufacture of plates 
ìs commeuced. Above it—or, in fact, along all 
available space of the walls—shelves may be fixed 
for carrying bottles, &c. 

_ A space is reserved for the drying cupboard, used 
in manufacturing plates. Above it, und with its 
lowest edge about three feet higher than the floor, 
should be fixed an ordinary cupboard, with a door 
closing light-tight. Inthis may be placed plates 
or anything sensitive to light, which would ba de- 
stroyed if left about, for it must be understood 
that even light of the deepest ruby red will in time 
act upon a sensitive plate. 

Double doors, whereby the photographer may.go 
out or in without letting any light enter, are ad- 
visable. 

Provision must be made for ventilating the room 
without letting in light. ‘There shouldbe at least one 
common gus jet for lighting up the room when no 
seusitive plates are about, so that solutions, &c., 
may be mixed with comfort, and there should be 
provision made for attaching several rubber tubes 
with the gas pipes for connecting with Bunsen 
buruers, &c. 


NOTE ON THE PHOTOGRAPHIC 
SPECTRUM OF THE GREAT 
NEBULA IN ORION,* 

By Wititiam Huaoins, D.C.L., LL.D., F.R.S. 


AST evening (March 7) I succeeded in obtaining 

a photograph of the spectrum of the great 

nebula in Orion, extending from a little below F to 
beyond M in the ultra-violet. 

The same spectroscope and special arrangements, 
attached to the lSin. Cassegrain telescope with 
metallic speculum belonging to the Royal Society, 
were employed which have been described in my 


* A paper read Lefore the Royal Sooiety 


that it is necessary to. 


paper on ‘‘ The Photographic Spectra.of Stars” 
(Phil. Trans. 1880). The exposure was limited by 
the coming up of clouds to forty-five minutes. 
The opening of the slit was made wider than. 
during my work on the stars. The photographic 
plate shows a spectrum of bright lines, and also a 
narrower continuous spectrum which I think must 
be due ‘to stellar light. The bright stars forming 
the trapezium in the “ fish's mouth ” of the nebula 
were kept close tothe side of: the slit, so that the 
light: from the adjacent brightest part of the 
nebula might enter the slit. 

Outside this stronger continuous spectrum I sus- 
pect an exccedingly faint trace of a continuous 
spectrum. In the diagram which accompanies this 
paper the spectrum of bright lines only is shown, 
which is certainly due to the light of the nebula. 
In my papers on the visible spectram of the nebula 
in Orion, and other nebule (Phil. Trans. 1864, and 
1868), I found four bright lines. The brightest 
line, wave-length 5,005, is coincident with the 
less refrangible component of the double line which 
is strongest in the spectrum of nitrogen. The 
second line has a wave-length of 4,957 on 


o 

Angström’s scale. The other two lines are coinci- 
dent with two lines of hydrogen, H@ or F, and Hy 
near G. 

In the photograph theso linee which had been 
observed in the visible spectram are faint, but can 
be satisfactorily recognised and measured. In 
addition to these known lines the photograph shows 
a relatively strong line in the ultra-violet, which 
has a wave-length 3,730 or nearly so. The wide 
slit does not permit of quite the same accuracy of 
determination of position as was possiblein the case 
of the spectra of stars. For the'same reason I 
cannot be certain whether this new line is reully 
single, or is double or multiple. 

‘This line appears to correspond to ¢ of the typical 
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that the gases used for absorption should be intro- 
ducible without the liquid being exposed to 
evaporation, and that the absorbed quantity of 
gas should be capable of ascertainment with. 
accuracy. These conditions were fultilled in. a 
somewhat modified dilatometer, for particulars of 
which, and its mode of use, we must refer to the: 
original. The gases employed were atmospheric 
air, nitrogen, carbonic oxide, oxygen, hydrogen, 
and carbonic acid. , 

The results of experiment, collected ia a table, 
prove that the increase of volume of. water is 
proportional to the quantity of gas absorbed: a law 
previously arrived at by Messrs. Mackenzie and 
Nichols, also by Nichols and Wheeler, for carbonic 
acid and ammonia. It may therefore be con- 
cluded (the author says) to have general validity, 
at least within the limits of accuracy of the: 
investigation. a 

Calling the increaso of volume of the liquid 
through absorption of unit volume of gas 5, and the 
coefficients of absorption 8, Herr Angstrom’s ex- 
periments with distilled water yield the following 
values :— 


Gas. ò B 
Nitrogen ........ 000145 0:0203 
Atmospheric Air.. 000140 0:0247 
Carbonic Oxide .. 0:00127 00329 
Oxygen.......66. O00119 0:0193 
Hydrogen.......e. O-0U106 00411 
Carbonic Acid.... 0 00125 1:7967 


It would, perhaps, be premature, Herr Angstrom 
remarks, to draw from the values arrived at any 
conclusions as to the nature of absorption. Ono 
fact, however, may here be specially noted—viz., 
the small difference of the values of the expansion 
for gases which have otherwise very different 
physical and chemical properties. This is, doubt- 
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spectrum of white stars. In these stars this line is 
less strong than the hydrogen line near G; but in 
the nebula it is much more intense than Hy.. In 
the nebula the hydrogen lines F and Hy are thin 
and defined, while in the white stars they are 
broad and winged at the edges. The typical spec- 
trum has been added, for the sake of comparison, 
to the diagram. 

I cannot say positively that the lines of hydrogen 
between Hy and the line at 3,730 are absent. If 
they exist in the spectrum of the nebula, they must 
be relatively very feeble. I suspect, indeed, some 
very faint lines at this part of the spectrum, and 
possibly beyond A 3,730, but I am not certain of 
their presence. I hope by longer exposures and 
with more sensitive plates, to obtain information 
on this and other poiuts. It is, perhaps, not too 
much to hope that the further knowledge of the 
spectrum of the nebul afforded us by photography, 
may lead by the help of terrestrial experiments to 
more definite information as to the state of things 
existing in those bodies. 

P.S.—In the woodcut the new line is made broader 
to indicate its great relative intensity, and not to 
show its exact breadth. 


EXPANSION OF WATER THROUGH 
ABSORPTION OF GASES. 


AST researches on the absorption of gases by 
liquids have been limited mainly to determin- 

ing the coefficients of absorption, that is, to 
ascertaining the quantities of the gases that are 
absorbed under special conditions. The changes of 
volume anu density due to absorption have been 
but little investigated, and such investigation, 
when it has occurred, has been confined to a few 
gases that are strongly absorbed. The expansion 
of liquids in consequence of weak absorption hus 
recently been made a subject of inquiry by Herr 
Knut Angstrém, who has a paper on the general 
subject in the February numberof the Annaulen der 
Physik. This includes the description of the 
somewhat simple apparatus he used, and the results 
furnished in absorption of various gases by water. 
With regard to the method of exact determina- 
tion of the volume-change in weak absorption, it 
was seen to be desirable, that each determination 
of volume should be made at constant teu:perature, 


less, because we have not here to do with a 
chemical phenomenon, and that the molecules of 
the gases in absorption cuter the liquid in a free 
stato. ; 

A calculation of the co-eflicvients of expansion, 
through absorption, for some easily condensable 
gases from older and less exact determinations, 
gave for muriatic-acid gas, ò = 0°0UU97; for am- 
monia, = 0°00077; and for sulphurous acid, = 
0:00091. These values are pretty ucar those fruund 
above, so thtt a qualitative distinction between the 
absorption uf easily-condensable gases and per- 
manent gases does not seem to be warranted. 'This 
is still more clear on comparison of nitrogen, 
hydrogen, and carbonic acid; the first two are, at 
0° C., and the pressure required to compress them 
to a volume corresponding to the volume-increase 
of the liquid in absorption, still permanent, while 
the last has passed into liquid condition. Yet the 
coefficient of expansion through absorption for the 
last gas lies between those for the firsttwo. “For 
the rest,” says Herr Angstrom, ‘‘ the gas, ia aù- 
sorption, loses the properties belonging toit as a 
gas, especially the great mobility of the molecules, 
since this is opposed by that of the molecules of 
liquid.” 

finally, Herr Angstrom compared the coeficients 
of expansion through absorption with the com- 
prossibility of the gases, and found that the series 
is the same for both properties. 


LECTURE EXPERIMENTS. 


N experiment for exhibiting the change in 
A weight that attends oxidation or reduction, 
without the aid of a chemical balance, is given by 
Max Rosenfeld. A modified form of hydrometer 
takes the place of a balance. The ordinary sac- 
charometer has attached to its upper end, by 
means of sealing-wax, a piece of strong wire, 
about 4in. long, and to the other end of the wire 
is fustened a glass cup, made by cutting the end 
off a test-tube. On the cupis placed a piece of 
platinum foil to hold the substauce to be burned or 
reduced. The instrument is so adjusted that a 
weight of 0°8 to l gram on the foil will cause it to 
sink until the wire is a little way under water. It 
now resembles a Nicholson’s hydrometer, and is 
very sensitive. To perform an experiment in oxi- 
dation, enough finely-divided jron is put on the 
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foil to cause it to sink until the end of the wire is 
in the water. The foil, with its load, is carefully 
removed, and held over a flame until the iron is 
converted into oxide. When cold it is replaced on 
the glass cup, and causes the instrument to sink 
until the cup almost touches the water. To show 
the loss of weight by reductien, the foil is loaded 
with copper oxide until the cup nearly touches the 
water. After it is reduced to metal, of course, the 
apparatus sinks toa much less depth. A cylinder 
made of copper oxide and gum water, and well 
dried, can be used to show both oxidation and re- 
duction. 

Brossler, of Vienna, has recently described 
several methods of making phosphorettéd hydrogen 
for lecture experiments. He places some granu- 
lated zinc in a glass dish, and adds dilute sulphuric 
acid until bubbles of hydrogen gas are given off 
regularly, but not too rapidly. He then throws in 
a few pieces of ordinary phosphorus. In a short 
time the bubbles of gas begin to ignite at the 
surface of the liquid with aslight explosion. To 
hasten the operation, the dish and its contents 
may be warmed to 112° Fahr. on a sand-bath, or 
the necessary heat can be generated by putting the 
zinc in cold water, and pouring concentrated sul- 
phuric acid upon it. Ifa solution of caustic 
potash and granulated zinc is heated to 140° Fahr., 
and a few pieces of phosphorus thrown into it, 
bubbles of the spontaneously inflammable gas will 
also be given off. The hydrogen generated by the 
action ot concentrated hydrochloric acid upon zinc 
isnot adapted to the generation of this inflammable 
gas, but the addition of a few drops of concentrated 
nitric acid produces the desired effect. 


USEFUL AND SCIENTIFIC NOTES, 


Prof. Boyd Dawkins on the Ancient 
“World.—Lnst Monday Prof. Boyd Dawkins gave 
the fifth of a course of lectures on ‘The Ancient 
World at the Time of the Appearance of Man,” 
at the Owens College. He said that it might be 
gathered from the association of living with extinct 
mammals that man made his appearance in India 
at the same hour, so to speak, of the zeological 
clock as he appeared in Europe. The present 
order of things in India was shadowed forth at 
that time by the presence of the living species of 
mammalia. Europe, in the pleistocene age, was 
connected with Asia, so that animals at that time 
could freely wander from one to the other. The 
musk sheep, for example, had been traced from the 
Pyrenees right through Siberia by the remains 
which lay buried in the frozen morasses, and the 
mammoth of pleistocene Europe was found 
perfectly preserved in the frozen mud of the 
Siberian rivers. Indeed, almost the whole 
pleistocene mammalia, with the exception of the 
African species, were to be found also in Siberia, 
either living or frozen. Nor was their range 
bounded by Behring’s Straits. The musk sheep, 
horse, bison, elk, reindeer, and the mammoth had 
been discovered in the frozen mud forming the 
cliff in Eschscholtz Bay, and had been traced over 
a large portion of North America. It was, there- 
fore, evident that then Asia and America were 
united more closely than they are now, and the 
direction of their continuity was shown by the 
small depth of sea in Behring’s Straits—some 
thirty fathoms. An elevation to that extent 
would unite the two continents together and form 
an isthmus. This group of animals was found as 
far to the south as the State of Kentucky, and 
there they were associated with gigantic extinct 
sloths and armadilloes, which belonged to the 
South American mammalia of the pleistocene age. 
Indeed, in North America, as in Europe, northern 
and southern animals were found mingled together, 
and there were three climatal zones implied by 
their distribution. 


Ink for Rubber Stamps.—The following is 
said to be a good ink for uss with rubber stamps. 
-Auiline violet 90 grains, boiling rainwater loz., to 
which is added a little glycerine, and a small 
-quautity of treacle. The quantities of the last two 
ingredients will vary with the season, but half a 
‘teaspoonful will be ample for the quantities of 
‘violet and water specified. 


WHEN an alloy of lead, tin, or other metal with 

‘sodium, is made in a melting-pot, great care must 
‘be used in subsequently freeing that melting-pot 
‘of all trace of sodtum before using it for melting 
tin in it with a view to tinning copper or bronze 
articles; otherwise thes» articles, when placed in 
the melted tin, will be rapidly eaten away. This 
has been recently accidentally proved ; but it might 
have been expected from known facts concerning 
sodium alloys as very long since pointed out by 
Mallet, who showed, among other things, that if a 
strip of iron be coated with sodium amalgam, and 
dipped into a pot of, say, molten tin, the iron will 
disappear faster than it can be put to the bottom 
of the pot. 


SCIENTIFIC NEWS. 


—_+44—_— 


1 following grants to learned Socictiea, 

&c., for the purposes of scientific investi- 
gation, appear in the estimates for the fiuancial 
year:—The Meteorological Council, £15,300, 
which includes £800 for the gratis supply of 
forecasts to newspapers; the Royal Socicty, 
£4,000; the Royal Geographical Society £500, 
apart from the special grant for the L-igh- 
Smith relief; the Royal Society of Edin- 
burgh, £300; the Royal Academy of Music, 
£500; the Irish Academy of Music, £300. The 
reports of the Challenger expedition will cost 
about £4,100 during the year, and the amount 
required for the expeditions in connection with 
the transit of Venus is nearly £15,000. 


The death is announced of Herr J. J. Sievers, 
the astronomer, in his 7Sth year. 


Differences of opinion appear to prevail as to 
the economy of the electric light; for while 
‘‘professors’’ assert that it is cheaper, and 
prove their statements on paper, we fiud that it 
is being given up in places where it haa been 
tried, notably at the Victoria Railway Station, 
Manchester. Last week, at the Society of Arts, 
Mr. Wigham read a paper on ‘Gas for Light- 
houses,” in which he had no difficulty in showa 
ing that gas was superior to oil, but also helped 
to prove thatit was better, all things considered, 
than the electric light. Prof. Tyndall was in 
the chair, and had nota word to sy for the 
electric light; but referring to Galley Head 
light, which is fitted up with Mc. Wigham’s 
improved gas-burning arrangement, he said 
there could not be two opinions that the light 
was the finest of its kind in the world. The 
objections to the electric lights are that they 
ure obscured by fogs and mists, and give false 
ideas of distance to the mariner. Steamships 
are, however, being fitted with electric lamps, 
and the ‘“‘new”’ light is to be tried in the Law 
Courts. 


An experimental train has been fitted up by 
the Eastern Railway of Franco with electric 
communication throughout, with brakes worked 
by electricity, and with electric lamps. The ex- 
periments with arc head-lights for engines 
are stated to be unsuccessful, the majority of 
drivers complaining that they cannot sce so well 
on account of the dazzling effect. 


Colonel Webber’s paper ‘‘ On Telephonic 
Communication,’’ which was announced for the 
22nd inst. at the Society of Arts, has been post- 
poned until after E ister. 


F. W. Webb, J. R:ddrop, and M. H. Foye, 
of Crewe, have patented improvements on 
Lake’s patent of 1879—Ancelin’s acetate of 
soda warmer for railway carriages. The object 
of their patent is to insure the solidification in a 
crystalline form of the acetate of soda when 
allowed to cool after having been liquefied by 
heat. 


Schmoele and Mols, of Antwerp, have patented 
a means of automatically playing musical in- 
struments by pneumatic and electro-magnetic 
appliances. The pneumatic arrangements are 
for sounding reeds, and a shect of card, per- 
forated according to the tune, makes and breaks 
electric contact as it travels. 


At the meeting of ths Scottish Society of Arts 
last week, Mr, Lang read the report of a com- 
mittee on Mr. Frazer's paper ‘‘ On the G.adua- 
tion of Thermometers.” Mr. Frazer contends 
that thermometers graduated on the same scale 
for all parts of the instrument do not give cor- 
rect indications of low temperatures, especially 
those below zero. We thought that fact was 
well known. At a meeting of the Engineering 
Section, Dc. Ferguson gave a lecture on dynamo- 
electric machines, After illustrating the con- 
version of mechanical energy into electricity, 
the lecturer proceeded to expluin the distinction 
between magneto-clectric and dynamo-electric 
machines, showing that the latter, in which the 
magnet was itself produced by an electric cur- 
rent, were capable of yielding, horse-power for 
horse-power, the better results of the two. The 
principle of the electric machine was stated to be 
magnetisation and demagnetivation. A detailed 
explanation was given of the respective modes 
of working of the Gramme, the Siemens, and 
the Brush dynamo machines; the lecturer con- 
cluding with the remark that the mode of testiog 
their respective merits by candles per horse- 


power was rather unsatisfactory, from the cir- 
cumstance that the number of candles set down 
for a given lamp might vary according to the 
position from which its light was gauged. 


At a meeting of the Liverpool Science 
Students’ Association last Saturday, Mr. Nor- 
man Tate, the president, suggest d a subject for 
examination by the botanical section—the causes 
that lead to non-development of fruit in shrubs 
and trees near towns, notwithstanding profusion 
of bloom. An instance was given in the hazel, 
on the pistils of which one observer had found 
so much soot as to absolutely prevent pollenisa- 
tion. A paper was read by Mr. C. E. Miles, on 
“ Precious Gems,’ and Mr. J. Edwards 
described the process of diasmond-cutting as 
carried on at Amsterdam. 


The Eames locomotive was tried last week on 
the Lancashire and Yorkshire Railway, having 
been altered to suit the conditions required in 
passing another train. The firebox is 7ft. wide 
and 8ft. long; the tender carrie: 4,000 gallons 
of water, and 10 tons of coal. The engine has 
the cowcatcher, bell, and lamp, which are con- 
spicuous appendages of the American type. We 
understand that it has been introduced to show 
the capabilities of the Lames vacuum brake, 
and also to prove that it can run without stop- 
ping for a longer distance than any English 
locomotive. Not much difliculty is experienced 
in replenishing the tender-tanks without stop- 
ping on the North-Western line, and possibly 
an arrangement could be devised for picking up 
bags of coal if it were necessary. 


The Society of Arts Bill for the Amendment 
of the Patent Law has been brought in by Sir 
Join Lubbock, Mr. W. H. Smith, and Mr. J. 
C. Lawrence, QC. The second reading of the 
Bill is set down for Wednesday, April 5. 


It having been stated that Mr. C. L. Wragge 
was about to resume his observations on Ben 
Nevis, that gentleman has written to say that 
they will probably be continued during the sum- 
mer, but no definite arrangements have yet been 
made. 


A new pump for gas-compression, which 
appears likely to be serviceable in the laboratory 
and in industrial operations, has been described 
to thə French Academy by M. Cailletet. A 
distinguishing feature is the use of a mercury 
column above a p'unger-piston, the two working 
up and down in a vertical cylinder. The gas 
to be compressed enters by a lateral tube, in 
which is a stopcock worked by cams. At each 
revolution of the flywheel about 1 litre of gas is 
compressed ; eo that, with an hour’s work, one 
may obtain 400 or 500 grammes, c.g., of liquid 
carbonic acid or protoxide of nitrogen. When 
the compressed gas acquires sufficient tension, 
it raises an ebonite valve at the top: f a narrow 
passage, and passes through a tube to the 
receiver, which is formcd ot metallic tubes ar- 
ranged in bundles, and communicating with each 
other. In these, gas compressed to several 
hundred atmospheres may be kept safely. 
Glycerine or vaseline is used to lubricate the 
working parts of the pump. The apparatus 
requires but a small motor force; there is no 
admixture of air, and heating is avoided, as the 
heat liberated in compression is spread, by move- 
ment of the mercury, through the mass of the 
cylinder, which cools quickly, without a circu- 
lating current of cold water being required. 


A central laboratory of electricity is to be 
instituted in Paris, under the supreme direction 
of the Ministry of Posts and Telegraphs. The 
sum of 325,000 francs from the protits of the 
recent Exposition will be devoted to its organi- 
sation and maintenance. 


The objectionable dark coating which most 
bronz3 statues soon acquire, with the look of 
cast-iron, does not consist (according to Herr 
Brühl) of sulphuret of copper, as commonly 
supposed ; but of a mixture ot coal-dust, sand, 
&c., with oxides of the bronze-metals. It is 
not removable, either mechanically, or by treat- 
ment with dilute sulphuric acid; but, on the 
other hand, it may be very quickly and com- 
pletely washed off by means of a concentrated 
solution of carbonate of ammonia, applied with 
brushes. Thereupon a layer of patina is formed, 
which guards the statuc against fresh formation 
of the dark coat. The work should, of course, 
only be intrusted to skilled and intelligent men. 
Another method is to paint the statue,’ at 
intervals of a few weeks, repoatedly with a 
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solution of 20 parts anhydrous vinegar in 100 
parts bone oil, ‘The acetate and oleate of copper 
salts thus produced, form first a thin green 
layer, which hinders the attachment of dirt and 
dust, and occasions further patina-formation. 


Some interesting results concerning the pene- 
trability of porous bodies by air have been 
recently obtained by Herr Christiani, using 
what he calls a poroscope, which consists of a 
brass cylinder, closed by two capsules, and 
having, at about the middle, an annular partition, 
in which cylinders of the bodies to be tried are 
inserted air-tight. The first substance he used 
was red beech-wood, and with this the motion 
of one capsule induced a corresponding motion 
of the other. A building-stone of the densest 
kind (clinker) behaved similarly, only a difference 
of phase was noticed in the motions. Old, 
dry oak, ivory, cork, and (what is specially 
noteworthy) a disc of a new earthenware 
cylinder of a galvanic element, proved quite 
impermeable by atmospheric air. In a later 
series of experiments, different kinds of wood 
were compared in the fresh and in the old dry 
state, Fresh oakwood was here found per- 
meable; and this is botanically instructive, 
because moistening the end-surface of a per- 
meable boxwood cylinder rendered it imper- 
meable. Herr Christiani has devised another 
apparatus for measurement of the phenomena, 
consisting of two mercury manometers, com- 
municating by means of caoutchouc tubes 
through the poroscope, and he will ere long 
publish obs2rvations made with this. 


The well-known works of Krupp are now 
under contract with Brazil to supply 13 batteries, 
or 108 complete tield-guus, within the present 
year. Roumania has lately ordered 100 of 
Krupp’s guns, and Sweden and Norway 30. 
Since 1873 more than 10,000 guns have been 
sent out from these works. 


The telephone-cells or chambers in the Berlin 
Exchange have double walls, with ashes, clay, 
or sawdust in the interval. Under the wall- 
papers is cotton-covered felt stretched on a 
framework, beyond which is a lining of thin 
pasteboard. This is quite successful, and the 
cells are much frequented. There are at present 
in Berlin two public telephone-rvoms, and in 
Hamburg one, into which a perron may go 
and, on payment of about 5d., converse with 
any one who is in the telephone system of the 
city. 

An instructive series of experiments on the 
Faure secondary battery has been described to 
the French Academy by M. Allard and four other 
physicists. Thirty-five elements (new model) 
were employed, a Siemens machine was used in 
charging, and the discharge was through a 
serics of Maxim incandescent lamps. It appears 
that a work of 6,382,100 kilogrammotres was 
stored in the battery (being 66 per cent. of the 
work expended). Of this 60 per cent. was re- 
covered during discharge. Thus, the use of the 
accumulator involved a loss of 40 per cent. of 
the electric work disposable without it. It is 
p^inted out that there are many cases in which 
this loss would be fully counterbalanced by the 
advantage of having at hand, and quite at dis- 
posal, an abundant source of electricity. 


The general proportion of carbonic acid in the 
air has now been sufficiently determined (in M. 
Dumas’ opinion), by M. Reiset’s experiments, 
as about 3 volumes in 10,000. M. Dumas sug- 
gests the importance of now studying the vari- 
ations to which it is subject through great 
movements of the atmosphere; and for this 
purpose the approaching transit of Venus 
expeditions, to various portions of the globe far 
apart, afford a valuable opportunity. 


It has been lately observed by Prof. Detmer, 
that various substances do not act in the same 
way on living plant cells and on ferments. 
Thus, while (not too) dilute common salt solu- 
tions and oil of cumin are very poisonous to 
plant cells, they do not arrest the action of 
diastase on starch. Thisis adverse to the view 
that life is to be conceived as a kind of ferment 
action. 


The subject of injury tə health from tinned 
meat has been engaging some attention in 
France. A Nantes chemist, M. Bobierre, found 
that in many cases the soldering, hastily done, 
had been such as to bring a considerable surface 
of the solder (containing sometimes as much as 


45 per cent. of lead) in contact with the meat. 
M. Bobierre calls attention to the inequality of 
legislation with regard to these imported meats, 
and the national products of like nature, the 
latter being now under strict regulations as to 
the mode of soldering (which were issued 
in August last after revelations by MM. 
Schutzenberger and Boutmy). A rapid and 
sure means of detecting impurity in the tins 
employed in tinning having become a desidera- 
tum, such a means has been lately submitted to 
the French Society for Encouragement of Na- 
tional Industry, by M. Maistrasse. It is based 
on the different aspects presented by the moires 
(or wavy combinations) obtained with alloys 
containing a greater or less quantity of tin, 
when the metallic surface is washed with pure 
hydrochloric acid mixed with a little nitric acid. 
By patient and methodical researches, M. Mais- 
trasse has succeeded in forming a series of moire 
types, tin and lead, in which the proportion of 
lead increases from 1 to 30 per cent. ; the dif- 
ference, in this respect, between pure tin and 
an alloy begins to be very sensible whenever the 
amount of lead exceeds 6 per cent. 


Atthe Paris Exhibition, an instrument which 
excited much curiosity was the fan-fare of M. 
Aden, a trumpet-arrangement which amplified 
to the strength of a hunting-horn airs sung 
lightly into the transmitter of a sivging con- 
denser. The mechanism by which this was 
accomplished is now made known in La Lumière 
Electrique. It consists of a horseshoe magnet, 
having at its polar extremities two flat bars of 
soft iron turned towards each other (eo as nearly 
to meet), with flattened coils not reaching the 
extremities. In front of these ends is a small, 
very light armature, supported on a small 
wooden knob, which is attached to a very thin 
slice of pine, which forms the vibrating 
diaphragm. It is infront of this diaphragm 
that the resonance-case is placed, into which 
the trumpet is inserted. The distance of the 
small armature frora the magnetic poles is 
so regulated that at the moment of action of 
the current a shock occurs, and the repetitions 
of these shocks gives the resultant notes. It 
has been attempted to apply the system to 
reproduction of speech, but the few words 
obtaincd were so indistinct that the idea was 
given up. 


Prof. Tyndall on Light, Sound, and Heat. 
—On Thursday week Prof. Tyndall, D.C.L., LL.D., 
F.R.S., delivered before a crowded audience in the 
theatre of the Royal Institution, the first of a 
course of three popular lectures on ‘‘The Re- 
semblances of Sound, Light, and Heat.” He 
began by reminding those before him how science 
had been slowly built up from the beginning by 
the constant interaction of two factors—the pheno- 
mena of nature and the human mind. At first 
observation by means of the outward senses was 
deemed sufficient. But by degrees the root of 
things was asked for, and this could only be seen 
by the eyeof the mind. He had to speak to them 
of wave motion, such as that of the ocean, on 
whose undulations every drop of rain exerted an 
influence. The formation of ripples on large or 
small bodies of water was illustrated and explained. 
From the discussion of the propagation of the 
waves in water the lecturer passed to speak of like 
movements in the atmosphere. In an illustrative 
experiment sound was passed along a series of 
balls, each hung on a metallic spring, to render 
visible what the Hon. Robert Boyle had called 
“the spring of the air.” It was thought 
that the idea of the pulsations of sound had 
suggested to the Huygens the explanation of the 
phenomena of vision by his undulatory theory of 
light. Newton and he had wrestled like two giants 
on this question, our own great countryman in- 
sisting that light was produced by the impact of 
particles, while his antagonist thought it was 
caused by waves of luminous ether impinging on 
one another. The controversy was critically re- 
viewed at some length, the chief experiments and 
illustrations being repeated with all the modern 
improvements. The laws of the reflection of sound 
and light alike were deduced logically from wave 
motion. A parallel explanation of the nature and 
laws of refraction, applicable severally to optical 
und acoustic science, was given, and reference was 
made to the merits of Snell, who developed the 
law of refraction before the days of Newton and 
Huygens, and of the Californian investigator, 
Leconte, Professor Barrett, and Lord Rayleigh. 
The lecturer concluded with the repetition, amid 
much applause, of the phetographic illustrations of 
animal life in motion given recently at the Royal 
Academy by Mr. Muybridge, of San Francisco. 


L&TTERS TO THE EDITOR. 


——_+¢-—_——_ 


[We donot hold ourselves responsible for the cpinions of 
oure rrespandtents, The editor respectfully requests thotall 
communications should be crawn up as briefly as possible.) 

All communications should be addressed to the EDITOR of the 
Esoursn Mecuanic, 31, Zavistock-strect, Covent-garden, 
W.C. 

All Cheques and Post-ofice Orders to be made Payable to 
J. Passmore EDWARDS. 


*,* In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 


which it appears. : 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconvenicaces derive their original,” 
—Montaigne’s Essays. 
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ICI ON PARLE FRANCAIS —PREOES- 
SION OF THE EQUINOX — GREGO- 
RIAN AND CASSEGRAINIAN TELE- 
SCOPES — COMITES TO ALDEBARAN 
—BARLOW LENS—FINDING THE 
—MOON’S POSITION—THE CALCU- 
LATION OF A SOLAR EOLIPSE — 
ARAGO’S ‘“ POPULAR ASTRONOMY.” 


Sane — Tue receipt of the first part of 
“ L'Astronomie,” by Camille Flammarion, cer- 
tainly suggests the idea to me thit among things 
which ‘‘ they order better in France” is the 
production of Monthly Astronomical Reviews. 
Beautifully printed, with its 40 large octavo pages 
illustrated by nine wood engravings, this new 
magazine, which only costs a franc to subscribers, 

resents a remarkable contrast to its skimping 
ittle predecessors for which we are charged a 
shilling a number in England. Let us hope that 
their Editors will take a hint from M. Flammarion’s 
example. 

In reply to ‘‘ Astrologos’’ (query 46299, p. 19), 
the vernal intersection of the Equator and Ecliptic, 
the “‘ First Point of Aries,” or Y` of the Almanacs, 
quitted the extreme S. W. of the Constellation Aries 
about 259 B.o. It then crossed the little bit of Cetus, 
which runs in between Aries and Pisces at this 

oint, and 104 s.c. entered the N.E. portion of 

isces, across which, as your correspondent knows, 
it continues to travel. By the year 2720, or there- 
abouts, the Vernal Equinox will be found in the 
confines of Aquarius. 

“G. L. E.” (query 46333, p. 20) will simply 
waste his time and money, should he attempt to 
construct either a Gregorian or Cassegrainian 
telescope with its mirror ground to spierical curves. 
Notably in the case of the Gregorian, it is essential 
that the large mirror should be a segment of a 
paraboloid, and the small one a segment of an 
ellipsoid of revolution, if aberration is to be 
destroyed. If we grind both these mirrors to 
spherical curves, not only will their aberrations 
unite, but that of the large mirror will be extremely 
intensified by the actiun of the smaller one. In the 
case of the Cassegrainian form, the small mirror 
should be of a convex hyperbolic form, instead of a 
concave elliptic one. In one sense, its convexity 
would be less likely to exaggerate the aberration 
of the large mirror (assuming this to be spherical) 
than would the concavity of its counterpart in the 
Gregorian form ; in fact, it would have a tendency 
to correct it. Of course ‘‘G. L. E.” knows that 
the Cassegrainian telescope inverts objects. The 
distortion in a Gregorian with spherical mirrors 
would ba monstrously greater than that in a 
Newtonian of equivalent focal length. 

I am afraid the ‘‘Zenas’’ (query 45836, Vol. 
XXXIV., p. 483), will begin to think that I have 
forgotten the promise I made in letter 19741 (p. 589 
of the same volume) to look at his comites to Alde- 
baran. This, however, is not the case. I first 
tried what I could do with the ordinary position 
micrometer, but the illumiuation of the field ren- 
dered the Southern comes exceedingly difficult to 
see at all, and absolutely obliterated the one pre- 
ceding Aldebaran. After this, the weather was 
very bad, and, moreover, moonlight intervened. 
We have, though, at last had two or three brilliant 
moonless nights, and I have availed myself of them 
to make the best estimate I could of the measures 
for which ‘‘Zenas’’ asked. His first comes, then, 
the one at an angle of about 185° with Aldebaran, 
is a 11—12th magnitude star,and is about 340° from 
its primary. This is rather brighter than the well- 
known companion. Then the one at an angle + 
250° is a12—13th magnitude, and is approximately 
308’ from a Tauri. I trust by this time that 
“ Zenas” has picked up the recognised comes. He 
will see it plainly enough if he will hide Aldebaran 
behind a bar fora few seconds: and, once caught, 
it will be visible enough even in the glare of the 
large star. 
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In answer to query 46371 (p. 43), the crown 


to that of Smyth than either of the others. The 


glass lens in the Barlow combination 1s the concave | following little table explains itself. 


one, and is pied next to the object-glass, the 
convex flint lens being obviously next the eye-end 
of the telescope. 

The arrangement of ‘‘ W. L. O,” as described in 
query 46389 (p. 43),.seems quite sufficiently accurate 
for his purpose. It is not rigidly so; because, for 
example, the Moon would be vertically over the 
Eastern part of New Guinea when she was new on 
February 17, and not over its centre; but, as I 
have said, this appears near enough for obtaining 
a general. notion of her position with reference to 
the. ’s surface at any given time. With 
regard to the beginning and end of a Solar Eclipse, 
my querist seems to be confusing two different 
things : the-time occupied from its beginning to its 
end ox the Earth generally, and those at any given 
station.. If we suppose an observer to be situated 
at the centre of the Sun, the instant that the 


Moon’s preceding limb touched that of the Earth. 


would be that of the commencement of the Eclipse 
on! the Earth generally : as that of the contact of her 
following limb with the opposite one of the earth; 
would mark its termination. On the other hand, 
ab any particular place where the eclipse was total, 
its duration would amount roughly to the time 
occupied by the Moon in travelling over two of her 

own diameters in the sky + the apparent increase 

in-longitude of the Sun during the interval. The 

greatest, and least, possible duration of an Eclipse 
varies; moreover, with the latitude. Now, sup- 

posing even that ‘W. L. O.” gave the specitic 
stations for which he wishes to know the greatest 
and least times a Solar Eclipse can take; to fur- 

nish a reply would involve an amount of most 

operose: calculation which I have neither the time 
nor the inclination to face. So difficult is the compu- 
tation of any given phase fora given place, that itcan 
only be performed by successive approximations. 

I may add that, on the Equator, the longest pos- 

sible duration of an Eclipse of the Sun from the 

instant of first to that of last contact is 4h. 29m. 448. 
As for the lines on the map, perhaps I may just 
say this much: Supposing the observer to be on 
the Sun, then the line marked ‘‘ Eclipse begins at 
Sunrise,’’ passes through all those places where the 
Moon is entering on that berrestiial limb just being 
brought into view by the Earth’s rotation. 
<‘ Northern line of simple Contact ” and ‘‘ Southern 
line of: simple Contact ” are drawn at the extremi- 
ties of. a Lunar diameter. very place on the 
Earth’s surface situated between these lines must, 
ex necessitate, see more or less of the Sun’s disc 
obscured. Those on the Northern line will see the 
Movon’s Northern limb tangent to the Southern 
one of the Sun, and vice versd. This may give your 
correspondent some notion of the principle on 
which the maps in the Nautical Almanac are drawn, 
For details I must refer him to Chauvenet’s 
Spherical and Practical Astronomy, Vol. I., pp. 
436 to 517. 

I question exceedingly if the maps at the end of 
Smith and Grant’s translation of Arago’s ‘“‘ Popular 
Astronomy” (concerning which ‘‘S.M.B.G.”’ puts, 
query 46401, p. 44) were ever intended to give any- 
thing more than a general idea of the face of the 
Heavens. Assuredly small differences of stellar 

itude are unnoticed in them. Bayer and 
Flamsteed are both quoted on two of the maps at 
the end of Vol. I. as authorities, as are Laoaillo, 
Bode, and Piazzi. Probably Flamsteed’s Atlas 
formed the basis of the maps, and the objects want- 
ing in it were supplemented, with their magnitudes, 
from the catalogues of the observers named. Doubt- 
less, though every star between, say, the second 
and third magnitudes, but nearer to the former, 
was called a second mag., while, perhaps, a very 
small 4th would figure as a 5th. In my copy of 
Arago, Castor and Pollux are not reversed, Castor 
being quite properly the Northern Star. Finally, 
there is no Constellation of ‘‘Duo Asini’’; albeit 
these words are engraved in capital letters. They 
refer toy and ò Cancri, which (according to Smyth) 
the Romans called Aselli, the Greeks évo., and the 
Arabians (following Ptolemy) Al-himérain—all 
signifying the same thing, the two asses. The 
origin of this term I have been unable to trace. 


A Fellow of the Royal Astronomical Society. 


COMPARISON OF STAR MAGNITUDES. 


[19827.]—Somm little time ago I compared the 
magnitudes of every star in the ‘‘ Bedford Cata- 
logue” with those of ©. in the Mens. Micr., and I 
have thought that a brief collation of the results 
(which are in gratifying accordance with those 
given by Mr. Knott), might be of interest to some 
of the readers of the Enanisu Mrcianic. I have 
restricted tne comparisons to the objects measured 
with the Dorpat refractor in the M.A., because 
the magnitu:les in that work are far more carefully 
estimated by E. than those in the (“t. Novus, and 
I have omitted any reference to the Pos. Med. 
because of the difference in the size of the telescope 
employed; morcover, the mean epoch of the ob- 
servations of the M.M. more clearly approximates 


Sm. 2. No. of Extremes. 
comparisons. 
95 678 18 E Era 76; 67 P. x Leonia 

9'7 

10 9°18 25 46 Herc., 59 Cygni 9°0 ; 20 
Persei 10:0, « Aquilæ 
10:2. 

ll 10°10. 26 39 Erid. 80 H viii. Persei 

| 9-2; a Androm. 11:2, 
81 P. viii. Mon. 11:5. 

12 10:17 17 136 P. xvi. Herc., 88 P. 
xvi. Oph. 9:0; B Delph. 
11:0, æ Tauri 11:2. 

13 10°65 21 ¢ Virginis 9°7, 307 P. xix. 
Aquil. 10:0; 72 Virg. 
11:5, 0 Serpent. 12-0. 

14 10:36 (6) 84 Ceti 9'2; 54 Oph. 11:3. 

15 11°15 (8) y Ceti 9:6; £ Pegasi, 16 
Lacertæ 12°0. 

16 10°83 (3) 


Smyth’s 10th mag. includes 4 stars rated 10}m. 
by him; his llth two 11} mags., his 12th one 
123}m., und his 13th one 134 mag. star. It is un- 
advisable.to carry the comparison above Smyth’s 
93 mag., because many of his 9 mag. stars are 
assumed from Piazzi. It does not seem to be 
generally known that where both components of a 
double star observed by Smyth are to be found in 
Piazzi, Sm. has usually assumed Piazzi’s mass 
for both components, as in the case of y Delphini, 38 
P. II. Triang., 1 Camelop, &c. 

The following comparison by O.*>. of the magni- 
tudes: assigned by himself at Pulkowa with those of 
his father at Dorpat, may be of use:— 


X. O.Ł. No. of Comparisons. 
12:0 11:35 10 
11-0 10°38 20 
10 0 9°64 59 

9:0 8-80 165 

8'0 7°90 159 


It will be remembered that the min. vis. in the 
Dorpat refractor was placed by È. at the 13th mag. 
of his scale in the M. Jf, and at 12:4 in the P. M., 
the smallest measurable object being called 12°0m. 
There is only one 13m. star, as far as I remember, 
in the wholeof the Jf. M. O.2.has said of the 
magnitudes assigned by him to objects seen in the 
Pulkowa refractor, ‘‘I estimate a star to be of the 
14th magnitude if it is more suspected than dis- 
tinctly seen on a dark night.” This would be about 
the fifteenth mag. in his father’s scale extended, 
agreeing excellently with the theoretical value. 

H. 


COMETS AND METEORS. 


[19828.]—In the interesting lecture by Dr. 
Huggins, given in the ‘‘ E. M.,”’ it is stated, as the 
result of experiments with several meteorites, 
that their spectra were similar to that of comets 
apparently in all the cases tried, and this notwith~ 
standing the disadvantage of examining the 
meteorites necessarily ‘‘after superficial ignition 
in passing through the air.’ I presume other 
lines could be made to appear which would differ 
probably in different meteorites, the cometic lines 
being preponderant. This being so, I do not quite 
comprehend the lecturer’s objection to the sugges- 
tion of Professor Tait that the luminosity of the 
parts about the nucleus might be due to the mutual 
impact of the fragments,—namely, that the spectra 
would be more complicated, and not the same iu 
each comet. Now, the cometic spectra are not all 
absolutely identical, though similar, and all we 
have to suppose is that in each comet, as in the 
meteorites experimented upon, there is some vola- 
tile mattor, very similar in all, whose lines are 
predominant. 

As to the suggestion of Prof. Stokes, that ia the 
vacuum of the planetary space the loss of heat by 
radiation would be very small, and that we should 
consequently have a high temperature, this, I 
think, extremely doubtful. Some comets manifest 
the characteristic tails at distances from the sun 
equal to that of the earth, and whatever b» the 
nature of the vacuum or luminous fog which sur- 
rounds a comet, the moon must be practically sur- 
rounded by something similarin density. Now, at 
the lunar surface at all events, we see nothing 
analogous to the comet lines or electrical] action 
sufficient to produce bright-banded spectrum, not- 
withstanding the circumstance that. we are so many 
times nearer that body than. we are to comets. 

W. C. E. 


TO ALFRED H. ALLEN—ANALYSIS OF 
REFINED COPPER — HARDNESS OF 
WATER — TANNIN — IMPURITIES IN 
ACIDS—BLEACHED BEES WAX—GLY- 
CERIN—PRECIPITATING ALCOHOLIO 
SOLUTIONS—ANZESTHETICS. 

[19829.] —IN reply to query 46068, page 578 of 

last volume, addressed ‘t To Alfred H. Allen,” I 


fancy “ Cupric ” would find Volhard’s method the 
best for estimating the actual amount. of copper in 
the commercial metal. Some time since I obtained 
exceedingly accurate results by means of it, and it 
has the advantage of being unaffected in its indita» 
tions by the presence of any metals except mercury 
and silver. It consists in adding sulphite of sodium 
to the slightly acidulated solution of the metal, 
warming, and then adding a moderate excess of @ 
standard solution of ammonium: sulphocyanide. 
The liquid is made up to a definite volume, passed 
through a dry filter, and an aliquot portion of it 
titrated with decinormal nitrate of silver, using.a 
few drops of ferric sulphate as an indicator. As 
soon as the whole of the sulphocyanide is precipi- 
tated, the reddish tinge disappears, owing to the 
destruction of the ferric sulphocyanide. it is wall 
to add the silver solution in slight excess, and then 
to titrate back with sulphocyanide. Of course the 
amount of copper is calculated from the amount of 
sulphocyanide which was removed from the solu- 
tion in the form of CaCNS. Chlorides must be 
absent. f 
For the detection and estimation of sulphur in 
commercial copper I should recommend the querist 
to dissolve the metal in nitric acid, evaporate to & 
low. bulk, dilute, filter, and precipitate the liquid 
with barium chloride. He must take care that the 
insoluble residue does not retain sulphate of lead. 
I don’t know Hampe’s method of determining sub- 
oxide—at lexst, I don’t know it by that name. 


“Dyer” (query 46109, page 579) will find full 
descriptions of the method of ascertaining the 
“ Hardness of Water” in any book on Chemical 
Analysis—e.g., Frankland’s ‘‘ Water Analysis,’’ 
Wanklyn’s * Water Analysis,” Sutton’s ‘‘ Volu- 
metric Analysis,” Thorpe’s ‘‘Quantitive Analysis,’’ 
Ke. 

Probably the querist (‘¢ Tannin,” No. 46110, page 
579) could prevent his gelatine solution from spoil- 
ing by adding to it a little salicylicacid. It would 
be worth trying at any rate. 

In reply to ‘‘ Impurities in Acids’? (query 46199, 
page 624), “ W. Duff, Analytical Chemict,’’ gives 
some curious information. Has he ¢ricd whether 
hecan geta ‘‘blue” ppt. by adding potassic ferrocy= 
anide to a sample of oxalic acid? Fancy, too, adding 
ammonium oxalate to a solution of oxalic acid, in 
order to detect lime! Again, he distinguishes lime 
from alumina by adding ammonium carbonate. 
But perhaps the grossest error is the direction to 
test for sulphurous acid in hydrochloric acid by 
adding “a few drops of strong sulphuric acid,” 
and noting if there is a smell of burning sulphur. 


“ Bleached Beeswax” (query 46291, page 627) 
is liable to a number of sophistications. The 
following isa simple and apparent!y a fairly good 
method of qualitatively examining suspected 
samples. Dissolve a portion of the wax in tur- 
pentine, when any mineral or starchy impurities 
will remain undissolved. Sulphur may be recog- 
nised by the smell of sulphur dioxide, produced by 
burning the wax previously made into a taper. 
Rosin gives wax a terebinthinate odour, and 
makes it adhere to the teeth if chewed. Paraffin 
makes the wax brittle. Lard is indicated by the 
fatty odour and feel of the sample. Other and 
more reliable methods will be found in ‘‘ Commer- 
cial Organio Analysis,” Vol. IT. 

“ Inquisitive ”? (query 4629S, p. 19), asks me to 
tell him the best method of recovering ‘‘ glycerine ’’ 
from soap lyes ona large scale, as its value has 
lately advanced so enormously that its extraction 
has become a desideratum. There are several 
patented methods of effecting this purpose. These 
the querist could not use without payment; secret 
processes I cannot describe; and ‘* Inquisitive ’” 
will scarcely expect me to give him the beneiit of 
any private ideas I may have on such a matter. 
However, the qucrist will find some information 
in a reply by Mr. F. Barker Cooke, on p.i0, and 
some more on p. 29. I see Mr. Cooke falls into 
the old error of supposing glycerine to be soluble 
in chloroform, whereas it is in reality wholiy 
insoluble, and consequently his method of 
separating glycerine and sugar is absolutely un- 
workable. Palin appears to havo been originally 
responsible for the statement as tothe miscibility 
of glycerine with chloroform, and the persistency 
with which various authors have copied a state- 
ment which is improbable on the face of it, isa 
striking example of the recklessness of the book- 
makers. Glycerine is often veryimpure. That 
intended for medicinal use should leave no 
sensible ash on ignition, should be neutral on re- 
action, and unaffected by strong sulphuric acid, 
nitrate of silver, sulphuretted hydrogon, oxalate 
of ammonium, or exposure to sunlight. 

For ‘‘ Precipitating Alcoholic Solutions ”? of 
resins (query 46416, page 44), a good plan is to 
add a few drops of a solution of alum or chloride 
of calcium, and then add a little phosphate of 
sodium. The flocculent precipitate entang'es the 
finely-divided resinous particles, and filtration be- 
comes easy. Whether this method would bo appli- 
cable to the caso of the querist depends on whether 
a salt of calcium or aluminium would be injurious 
to his solution. But it.is not difficult to produce a 
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By the bye, “mild,” when I was at school, 
meant unlikely to be complied with, or even 
absurd, but is, perhaps, uot vernacular, so I 
give the explanation of what: I mean by the term. 

Just a word on slides. Many amateurs have a 
fancy for gunmetal loose sides to slide-rest, and 
gunmetal nuts tv the same, believing, no doubt, 
that workmen thrust upon them cast-iron ones be- 
cause they cost less. Now, I believe, I could fit 
five gunmetal side-pieces in less time than I could 
two cast-iron ones. 

Also, I estimate that every set-screw, or binding- 
screw, in a din. slide-rest costs 1s. 6d. by the time 
it is fitted into its place, if the work is done as if 
should be. 

Cast-iron nuts are out and out the best for use 
with cast-steel leading screws, but I should use 
gunmetal nuts with Bessemer steel screws in 
second-class rests. Of course, cast-steel screws for 


best rests run into a good deal more money. 
J. K. P. 


to make a property of these screws. If he can 
do this, future generations of purchasers must 
still pay for sets of screw-tools, and for 
repairs which can be done nowhere but in his 
shop. But the progress of science cannot be 
stopped for any man’s private profit, and amateurs 
will certainly look to other markets for their 
apparatus if these screws are still forced upon them. 
I trust that Dr. Edmunds will not leave this 
question where it is. 

A Member of the Amateur Mechanical 

Society. 


flocculcut precipitate of some sort without removing 
auy of the active constituents of the liquid. 

‘‘Ancwsthetics’’ (query 16391, page 44) vary 
much in their effects, according to their purity. 
The objectionablo symptoms sometimes attending 
the inhalation of chloroform are most probably 
due to the presence of other bodies. Ethylidene, 
or ethydene dichloride, is prepared by the action 
of chlorine on ethyl chloride, or by distilling alde- 
noyde with pentachloride of phosphorus. When 
pure it boils at 60° C., and has a density of 1:186 at 
12° C. Alfred H. Allen. 

Sheffield, March 18. : EEES 
SCREW THREADS. ° 

(19832.]—REFERRING to ‘‘Scorpio’s’’ letter, No. 
19819, it is all very well calculating the depth of a 
thread by some trigonometrical formula with a 
view to ascertaining the size of the hole that has to 
be tapped; but practically I can assure him that 
such a formula would be of little or no use in the 
shop. Individually, I may say that his notation as, 
e.g., 3p : d = tan. 6 / 2is as incomprehensible to me 
as a poem by Longfellow or anybody else would be 
if I read it. 

The difference in diameter between the outside 
of a bolt and that of the hole to be tapped depends 
first on the theoretical depth of thread ; secondly, 
on the degree of rounding off of that thread at top 
and bottom, and, thirdly, on the nature of the 
material to be tapped. Now, taking Whitworth’s 
threads first, I am sorry to see from year to year a 
big bluader continued in each annual issue of the 
Engineering Trades Almanack by the Nottingham 
Malleable frou Company—viz., that the depth of 
the Whitworth thread is equal toits pitch. The 
fact being that the thread 1s rounded off both at 
top and bottom to an extent equal to 1-G6th of the 
pitch (one-sixth), leaving the total depth of the 
thread only two-thirds, instead of the whole of the 
pitch. Mem. : Whitworth’s angle of thread is 55°. 

Next as to material. The copper alloys, such as 
brassand guometal (now fashionably called bronze), 
and perhaps aluminium bronze, and some others, 
about which I cannot speak, as I do not know, will 
admit of tapping with a nearly full thread, as will 
also wrought iron, if the taps in this lust case are 
in really first-rate order, which means that they 
have good keen edgesto cut with. But cast iron is 
avery different substance to deal with, and at the 
same time it varies very materially in quality at 
different places, or according to mixture at auy one 
foundry. 

I hold that no attempt should ever be made tu 
produce in cust iron an internal or ‘ female’’ 
thread of full section, or what the workmen call a 
“full thread,’? unless it 13 to be done by cuttixg 
out the material entirely in a screw-cutting lathe 
by means of proper screw tools, commencing, say, 
With an internal side single pointed tool, and 
finishing with a femalechaser of usualform. And 
even then I think itis better (as it is much easier, 
and therefore, if carefully doue, is much more 
likely to be satisfactorily done) to leave the 
rounded part of 1-6 the depth of the thread totally 
out of the question, and therefore in cast iron to 
bore the tupping hole very considerably larger 
than the theoretical size. If you do not do this, 
you will find the metal: crumble away during the 
process of tapping, and the hole will not only be 
as large as it should in the first instance have been 
bored, but all the inner part of the thread will be 
ragged, with plenty of lodgment for dirt; and the 
difficulty of removing that dirt, when you have not 
a tap of right size at hand, becomes a source of 
griet when you have scrupulously to clean in order 
to finally adjust a job. 

As to taps of other makers, such as Clements, 
succeeded by his nephew, Joseph Wilkinson, who, 
by the bye, actually cut and made all Clements’s 
hobs for him while working as an apprentice, and 
now in the possession of Elliott Brothers,of Charing- 
cross, as far as I have gone in examining these, of 
which I have a great number, including taps, hobs, 
dies, &e., &c., I think I may say that Clements’ 
angle of thread, which is much less than Whit- 
worth’s (already stated as 53°) is, as a rule, 40°; 
but in different taps, made specially for certain 
purposes, the amount of rounding off varies con- 
siderably. I have specimens of Clements’s threads 
or tools from his hobs, or copies of them, in which 
the angle is only 35°, or even as low as 30°, 

Now, if anybody who has ‘‘ Holtzapffel’s,’’ Vol. 
II. (and that is just the book that no amateur 
worthy of the name should be without), he will find 
it thus written on page 673, viz.: ‘For a long 
series of years I. I. Holtzapffel ... . made, 
as occasion required, a large or small screw, 
a coarse or fine, a shallow or deep thread, and so 
forth . . . . not less than one hundred varieties 
of all kinds.” 

Now, anybody who wants these ‘' hundred 
varieties of all kinds,” tabulated with depths of 
threads, &c., &c., makes about the mildest sort of 
request, and the least likely to be granted, that ever 
came under my notice. I have about a hundred 
sorts and varieties myself, and can pretty well ap- 
PEA what would be the labour of making such 
& 6. 


ORNAMENTAL LATHE-THREADS. 


[19830.|—We have to thank ‘‘ Scorpio?’ for his 
valuable letter. Of course, all these data may be 
got by trigonometry; but the mathematical for- 
mulx are not sufficient for practical readers. 
Should Mr. Holtzapffel not favour us by com- 
completing his explanations, perhaps ‘‘ Scorpio?’ 
will kindly work out the actual sizes of the screw- 
shafts at bottom of thread, and publish them in 
€ E. M.” 

As thousands of the present ornamental lathes 
are in circulation, a complete summary of the 
data will be of practical value in the pages 
of the En@uisH MECHANIC, so that its readers 
in any part of the world may be able to 
understand these ‘‘ ornamental screw-threads.’”’ I 
propose, therefore, to collate our present frag- 
mentary data in the form of a convenient table, 
aud ask the Editor to favour us by publishing it. 
Meanwhile, I shall be grateful to anyone who will 
make accurate measurements from his own appa- 
ratus for the data which I have requested, and 
w wiil kindly forward them to me by a private 
note. 

We want the sizos—outside the thread, and the 
screw-rates of all ornamental mandrel-noses ; also 
the diameters of their lathe-bits. Sizes should be 
measured in thousandths of an iuch ; or a template 
of card, tin, or thin copper may be cut so as to 
slidə accurately over the nose, outside the thread, 
which will give iis diameter. Sealing-wax im- 
prəssions of screw-threads will give their screw- 
rate accurately. Such mezsurements, templates 
or impressions, with descriptions of the apparatus 
from which they are taken, may be forwarded by 
post. James Edmunds, M.D. 

Grafton-street, Bond-street. 


COMBINED OVAL AND ECCENTRIC 
CHUCK. 


[19833.]—I wisn to give a description of how a 
chuck can be made, which may be used for either 
oval or eccentric work; and in doing so, I may 
state that it is only for the use of those who, not 
being skilful enough to make the separate chucks 
themselves, and who cannot afford to buy more 
than one, by getting an oval chuck made after this 
pattern, can, at the cost of a few pence, use it as 
an eccentric chuck for all purposes, except for what 
is called straight-line work, which requires the 
slide to be moved by a leading screw. Ths pattern 
of this chuck is the one given in all books on 
turning, and I suppose I may call it old-fashioned, 
as the one described by Mr. Ivans in the MEcHANIC 
for July 8th, 1551, ıs a newer pattern, and if I 
were making another for oval work alone, I should 
certainly adopt it. I think it would be easier 
made, as it would avoid having to cut slots; and 
also there is less strain on the arms which embrace 
the ring, and which arms would be more readily 
made parallel, on which parallelism greatly depends 
the smooth workivg and truth of the chuck, 
However, I have made two of the pattern now 
described, one for myself and one for a friend, and 
they both work extremely well. The one I made 
for my friend is not a combination one, I having 
previously made him an orthodox eccentric chuck. 
In writing this description, I do net give the 
minutiz of the ditferent operations required in 
the construction, as Mr. Evans hus already done 
soin the number of the MrciAnic referred to; 
at least, as far as the two chucks correspond, and 
I could not improve on his lesson. Fig. 1 is a 
view of what is called the eccentric ring, as ap- 
plied to an ordinary plain lathe-head. Fig. 2 is 
the pattern which L have adopted in fitting it to 
my own and friend’s back-geared lathes, and the 
drawing speaks for itself, A, Fig. 2, being a bolt, 
tapped into luthe-head, which passes through a slot 
in the ring casting, and when the ring is drawn 
across the desired amount of ecceutricity by the 
screw B, the conical point of which enters a small 
hole in the side of lathe-head, A is tightened 
and secures the ring immovubly. Fig. 3 is a side 
view of chuck, Fig. 4 a back, aud Tig. 6 a front 
one. CC, Figs. 3 and 4, are the jaws which em- 
brace the ring ; they slide freely in the slots D D, 
Fig. +; they have a shoulder, M, Fig. 6, to bed 
against the back of slide, and passing through the 
short slots FF, Fig. 5, are secured by nuts as shown 
at GG, Figs. 3 and 5; the object of these short 
slots, which are narrower than the long ones, is 
that the arms may be adjusted to embrace the ring 
tightly or not, as may be desired, and they are pre- 
vented getting slack during use by the two set- 
screws shown by the dotted lincs at H H, Fig. 5 ; 
these are tapped through holes in the ends of the 
slide, and are nicked for a screwdriver. I, Figs. 3 
and 5, shows the division- wheel and tangent-screw 
worked by the winch-handle J. In making the 
wheel, as well as all other similur division-wheels 
which I have titted to either oval or eccentric 
chucks, I have adopted 120 divisions as being a 
better number than 96, generally recommended in 
books, as in doing double counting the patterns 
look better when tiner than 96 would make them. 
K, Fig. 5, shows the position of a scale of 1-2Uin., 
which is necessary when using the chuck as an 
eccentric one. When dving so, the eccentric ring 
is removed from lathe-head, and also the arms 
which embrace it, shown separate (Fig. 6), with 
nut and washer. In place of these arms, two 
bolts, with round flat heads aud square shoulders 
(Fig. 7), fitted nicely to the slots DD, are substi- 
tuted, and by means of these the slide can be 
clamped to the body of chuck at any desired de- 
gree of eccentricity. These bolts moving in the 
slots DD allow the slide to be moved as far as 
necessary. L, Fig. 3, is a steady-pin passing 
through both slide and back of chuck when *‘ all is 
at centre,” a term which all ornamental turuers 
will understand. This pin, of course, must be re- 
moved when the chuck is running as an oval one, 
or when the slide is thrown out eccentric. 


[19831.}—I QUITE agree with ‘Orderic Vital” 
in this Mr. Evans made a mistake in taking 
offence at Dr. Edmunds’ letter. Dr. Edmunds 
goes at once to tue root of a question which is of 
great iuportancs to amateur turners, and he calls 
a spade a spade. He is quite right in saying that 
the present ornamental screws ure ‘ta barbarous 
survival of rule-of-thumb mechanics,” and 
that amateur turners are “victimised” by 
unwitiiugly purchasing costly apparatus con- 
structed with obsolete and incommensurable screw- 
threads. Charles Holtzapffel, « whole generation 
ago, szid that these threads ought to be superseded 
by making all new screws to uliquot parts of the 
inch. As a client of Mr. Evans, I trust he will 
allow me toask him whether these old screws should 
not now besuperseded by aliquot threads ? Is there 
any reason why Dr. Edmunds’ suggestion to 
screw new din. mandrel-noses ten threads to the 
inch, aud Gin. mandrel-noses nine to the inch, 
should not be adopted? Will Mr. Evans favour 
us with the sizes and threads of his present 
ornamental mandrels? Infinite simplicity, and 
comfort, and saving would accrue, by getting rid 
of muindrel-noses screwed 9°45 to the inch, and 
while sume may look to Mr. Hoitzapffel, others 
will look to Mr. Evans, for help in the matter. If 
a maker will go on repeating the undeveloped 
nomeucliture, and reproducing the obsolete models 
of his grandfather, the end is clear—he will be 
superseded by newer men, who do not insist upon 
using up old patterns and selling off obsolete screw- 
tools, aud who have the freshness and capacity to 
advance with the progress of science. 

I note that Mr. rroltzapffel does not give us the 
remaining data for which Dr. Edmunds has asked, 
and which are necessary to enable us to understand 
these screw-tools. Probably, Dr. Edmunds does 
not yet realise the fact that these data are not 
given, simply because they do not exist. The size 
of the drills for boring out holes to be tapped for 
those screws are taken by ‘‘rule of thumb.” The 
gauge-plates, as they are called, do not contain 
any second hols for sizing the drills or testing the 
screw shatts at bottom of thread, as all properly- 
arranged systems of screws do. The only way is 
to put the drill iuto the screw-hole, and see if it is 
about the size iuside the thread. Of course, this 
leads to arapid deterioration of the screw-holes, 
which ought to be preserved intact, in order to 
gauge the finished screws. I think we shall 
tind that, after all Mr. Holtzapffel’s professions 
of no: making an enigma of anything, and of 
Willinguess to answer Dr. Edmunds’s questions 
about these screw-tools, he is reluctant to make a 
clean breast of the facts, and that he still wishes 
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Thisplan of clamping the slide by the bolts, instead | rule of three, multiplication, division, &c., and 
of fixing it by a leading screw as in the usual pat- | also involution and evolution ( by means of aspecial 
tern of eccentric chuck, is sufficiently handy when | scale), limited of course by its extent. 

It may now be explained that in order to substi- ' where the answer is tnen seen. The reverse, or 


using it for the only work it is likely to be wanted 
for—viz., doing geometric figures by double count- 
ing, using the eccentric cutter to cut the circles, 
and in using it this way most beautiful figures, con- 
sisting of patterns composed of loops and cusps, 
may be produced, which can hardly be distinguished 
from those done by the epicycloidal or geometric 
chucks. There is, as I have mentioned before, one 
use of the chuck only which cannot be availed of 
without a leading screw to move slide, and that is 
some forms of straight line work which require the 
slide to be traversed vertically while a drill is cut- 
ting the lines. For all plain eccentric patterns can 


be done much more readily by the eccentric outter | 


alone, combined with the movements of division- 

late of lathe pulley, and the figures now produced 

y double with eccentric chuck, division-plate of 
lathe, and eccentric cutter, are what used to be 
produced by the cumbersome and costly double 
eccentric chuck now, I believe, obsolete. There is 
one other use which Mr. Evans says the eccentric 
chuck is necessary for, and that is the geometric 
staircase, as shown in his ivory vase in the 
MErEcHANIC of March 3rd; but this can be much 
more easily done, and with far less danger of 
spoiling either work or chuck, by the universal 
cutter combined with the movements of division- 
plate of lathe and slide-rest; and I have done 
many of them in this way for such purposes as 
stems of vases and candlesticks. There is an 
excellent chapter on patterns done by double- 
counting in Northcott’s “ Lathes and Turning,” 
and it is the only book I know which treats of 
this particular branch. I believe it was first in- 
troduced by Capt. Ashe, and perhaps he may have 
written on the subject. In treating of this com- 
bination chuck, let it not be imagined that I 
think it is as good or a better plan than having 
two separate chucks each for its own use, and 
I have, as I have said before, made separate 
ones ; but it having struck me how easily they 
could be combined, I experimented on my oval 
chuck, and found the combination quite satisfac- 


tory. F. W. G 


HUXLEY’S CALCULATING-MACHINE 


[19834.]—In the EnenisH Mronanro, Vol. IIL., 
No. 59, page 131, will be found a drawing and 
description of a calculating- machine of my inven- 
tion. In referring to this, my object is to show 
the important improvements in the working of 
the present invention, accomplished by the sub- 
stitution of motion from centres, instead of a 
sliding motion as formerly. 

The main feature of the machine is, that one 
scale of divisions being made to cross another, it 
is contrived that in working the same angle is 
maintained in the final operation to obtain the 


answer; 80 it is evident *he readings on the two | tute a motion from centres, it is necessary to 
scales at any point formed by an angle are always | transfer the former scale, placed on right lines, to 
in the same proportion to each other. Here, then, | the arc of 60% as seen at Fand G, Fig. 1, the said 
is an instrument which answers questions in the! right line forming the chord of such arc, and such 
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transfer being made by placing one leg of the com- 
passes in the point A, Fig. 1, and producing the 
scale on the arc. The points D and E are the two 
centres from which are produced the arcs A H and 
AI, on the forearms of which are the scales. 
Fig. 1 is shown in this position in order that the 
principles involved in the construction of the 
machine may be understood. The joints D and E 
are made in the same manner as the sector or 2ft. 
rule. At the joint A one arm rotates above the 
other, thus allowing the forearm G to slide upon 
tho forearm F. Fig. 2 shows the scale produced 
on an arc from a logarithmic scale on the chord 
thereof. This scale, if required, might be engraved 
also under each of the forearms, leaving out the 
words thereon, being necessary on one side only. 

There are two views which may be taken 
respecting machines of this class; one is theory 
the other practice. In theory, that which wili 
work correctly with tens or hundreds, would be 
equally correct with millions. But practically, our 
resources are limited by the dimensions which we 
may deem it convenient to have such a machine 
for use, and the amount of subdivision of the 
scales, which we may think advisable to crowd 
within such space. 

Fig. 1 (space being limited) has only half the 
scales of a machine intended to be made of double 
that size, namely, 20 shillings in pence, and 240 
divisions, portioned into cwts., qrs., and 
parts of qrs. (this last amounting to always leas 
than ld.), total one ton. This is designed specially 
for use for calculating the workmen’s wages m 
‘t ironworks,” where many calculations have to be 
made of cwts., qrs., and lbs at s: d. per ton, and 
requires a considerable time, if done by slate; but 
the answers worked out by the machine could 
found as fast as they could be written down. 

Directions for use.—Any division of any part of 
either scale may be put in contact with any other, 
by moving either or both the arms, F and G, on 
the centres D and E ; and now having adjusted a 
certain quantity to a certain price, and wishing to 
know the value of some other quantity at such 
price, we press together or open the arms B, C, till 
the quantity sought touches upon the opposite scale, 


new quantities, may be found for given prices. 
Many other uses could be explained, but space 
warns me to close. 

Barry-road, S.E. J. H. Huxley. 
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GRINDING AND POLISHING GLASS 
SPECULA. 


[19835.J]—In treating of the Foucault’s test. I 


shall pursue the same plan as I have before—viz., 
explain the principles, then go to the practical ap- 
plication of them. I shall, as before, suppose we 


ure testing a 6in. speculum of 60in. focus, and that 
the amateur uses his right eye. This, like the right 


hand, is, I suppose, mostly used. I shall, there- 


foro, arrange the diagrams and apparatus as most 
convenient for this mode of applying the test; at 


the same time, should the amateur be obliged to 
use bis left eye, he can study the principles from 


the diagrams, and afterwards arrange the apparatus 
for use in his left-eyed way. I must further observe 
that the amateur must be able to see distinctly at 


the distance tho speculum is from him when testing; 


and if he cannot, he must wear spectacles that will 
enable him, for it is all important that the shadings 
on the speculum should be within the range 
of his most distinct vision, or the delicacy 


of the test will be impaired; as for myself, 


for instance, I am shortsighted, and I have 
I could not 
As I find many amateurs know 


to wear concave spectacles, or 
test at all. 
nothing at all about the Foucault test, I shall, 
therefore, have to treat of the very rudiments of 
the process; and I must confess to a feeling of 
great difficulty 
shadings as appearing in tho old way of testing; 


but, happily for the amateur, the way I now test 


is free from this difficulty, and, therefore, much 


easier to describe and to carry out; and as it does 
not depend on our judgment got by long experience 
in the use of the test, it can be used at once by the 
amateur, and in his hands is far more accurate 
than the old way. But I must first describe the old 


way as briefly as I can. 
In Fig. 1 is given a horizontal section of the im- 
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portant parts of tho testing apparatus necessary 
to the understanding of the principles involved. S 
is the speculum, which, to save valuable space, I 
have drawn about one-third its proper focal length 
as compared with its dicmeter; but this in no way 
alters the principles—in fact, the exaggeration 
rather aids the ocular demonstration of the laws 
wo have to study. Cis the chimney of a paraflin- 
lamp: in my case it is a common fin. burner or 
wick ; the chimney is a brass tubo the same length 
as the ordivary glass chimney; the flame is seen 
to be placed obliquely to the speculum so as to 
have more light than from the flat side of the 
flame. We must suppose that through the brass 
chimney there is a very small hole, say about 
1-300in. in diameter. How to get this I shall ex- 
plain when I come to the practical details. This 
hole must bo opposite the brightest part of the 
tiamo; the light from the flame will pass through 
the hole anl diverge on to the speculum, which 
must be at # distance of 120in., i.e., the radius of its 
curvature, which curvature we will suppose is per- 
fectly spherical. From the speculum the light is re- 
flected back toa pointthe same distance as the hole 
inthe chimney: this is the focus for the speculum so 
arranged: but to be able to view this focus, we 
have to alter the speculum a little, so that the 
yocus is thrown about lin. to the left of the hole, 
and atout opposite the middle of the chimney; 
hero we cin view 1t with the right eye at R. the 
noso Will then be at N, and the lett eve at L. Now 
it is evident, if we put the eve closa up-to the 
focus, the pupil of the eyo will take in all the rays 
coming from the speculurn, as these are all con- 
centrated into the 1-300in., the pupil being Jin. or 
more; now, with the eye thus close, the whole of 
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in attempting to describe the 


the face of the speculum will appear equally illu- 
minated (I suppose now it is perfectly spherical) ; 


1, 2, 3 represent the three positions of a piece of 
sheet-metal seen in section, the right-hand edge of 
which is a straight edge; this sheet-motal is bent 
as shown to allow the nose to fall into the curved 
part without touching it, thus the eye can be got 
This 


conveniently close to the straight edge. 
straight edge we will call, in the future, the shut- 
ter, for it has to shut off the light in various posi- 


tions of the cone of light. Now, it is evident that 


with the shutter at position 1, if we make it 


gradually pass from left to right, it will, to the 


eye close up to it, appear to shut off the light from 


the left-hand side of the speculum; then the 


shadow will gradually cross over to the right, 


while the right-hand edge of the speculum will be 
the last to disappear. This is easily understood by 
observing the way the shutter cuts the cone of rays 
as it passes from left to right. Now, suppose the 
shutter to be brought back beyond the focus, to 
position 3: here it is evident that the cone of rays 
is reversed, and that the shutter, in passing from 


left to right, will first cut off the rays coming from 


the right-hand edge of the speculum, and as the 
shutter advances, it will appear to move on the 


speculum from right to left—just the opposite 
direction of position 1; so by this means, and this 
is the first lesson the amateur has to Isarn, he can 
tell whether the shutter is before or behind the 
focus. If it shuts the light off from the left—i.c., 
the point from which the shutter is moving, then 
the shutter is before the focus; but if the light is 
shut off from right to left—i.c., in the opposite 
direction to which the shutter is moving, then the 
shutter is behind the focus. Now let the shutter 
be placed as in position 2—that is, right opposite 
the focus; here it is evident that the shutter will 
cut off all the rays at the same time—i.c., right 
and left, and middle rays, and the shutter will not 
appear to pass over the speculum, either from the 
right or the left-hand side; but a shade, or 
decrease of light, will come on equally well all over 
the face of the speculum. Now, in all cases, we 
can find this exact point by a little experimenting. 
If the shade is darker on the left side than on the 
right side, it is evident theshutter is a little in front 
of the focus; move it back a little, say the 1-80in., 
and now pass it gently from left to right as before. 
But now we will suppose the amateur sees the 
shading on the right is a little darker than that on 
the left, as the shutter is moved from left to right. 
This tells him that it is a little behind the focus, 
and that, therefore, he hasmoved it too far back: 
he puts its forward about 1-100in., and again 
passes it from left to right. Now he caunot tell 
which side is darkening the most, the right or left 
of the speculum; and now he knows he has got 
the exact focus, because the whole of the face of 
the speculum darkened equally until the light went 
out as the shutter finally cut off the last ray. Now, 
if tho amateur puts this speculum in a telescope, 
and finds out the focus of the various zones from 
observation on a celestial object, he will find that 
the centre rays, say of 2in. diameter, are longer 
than the outside rays, and in reality that there is 
no focus for the whole of the speculum, each zone 
having its own focus at a different distance from 
the speculum to every other zone, and that, there- 
fore, perfect definition is not to be expected froma 
spherical speculum. The rule by which he can 
calculate this spherical aberration, i.c., the aber- 
ration of aspherical surface for parallel rays is: 
Dividethesquare of the semidiameter of the specu- 
lum by fourtimesthe radius of curvature. Inoursup- 
posed case the aberration would be ‘019 nearly, i.e., 
the contre rays would be ‘019 (nearly 1-50in.) longer 
than the outsideray. From this itis evident that to 
bring parallel rays to a focus, the centre of tho 
speculum needs to be deepened so as to shorten the 
focus of the centre rays, or the focus of the outside 
rays may be lengthened by the outside of the 
speculum being flattened. In other words, it must 
be made parabolical. I may just observe that in 
thus shortening the centre rays, or lengthening the 
outside rays, we first pass from the spherical sur- 
fies to the elliptical, und from that to the para- 
bolical; and, if carried further, we geot the 
hyperbola. And I must further observe thnt these 
shade out of one into the other quite imperceptibly, 
and it is the most dificult point to decide when 
the {parabola is just reached, not falling short of 
it, and being only an elongated ellipse, nor going 
beyond it, and being an‘hyperbola, it is impossible 
to tell as exactly, by the old mode of judging by 
the shadings (and it requires a vast amount of ex- 
perience to tell), when the parabola is reached as 
by the mode I hope to describe in my next letter. 
Of course, I am supposing that the general truth 
of each figure we are supposed to be testing is 
kept—i.e., that the zones between tho outside and 
centre are truly part of the curve supposed, as 
well as the outside and centre. This is of no less 
importance to good definition than the centre aud 
outside rays coinciding in their foci. Asthe centre 
rays of a spherical surface require to be shortened 
to bring them to the same focus for parallel 


rays, it follows thet when an elliptical or para- 


bolic, or hyperbolical surface 13 tested by the 
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Foucault's test, that the centre ray is shorter than 
the outside ray in its focus. Now it is impossible to 
tell by the mere shadings when the perfect para- 
bola has been reached, or when the perfect parabola 
has been lost, and the hyperbola begins; by long 
practice an approach to certainty may be attained ; 
but it is utterly impossible to describe to an 
amateur the appearance of the parabola, so that 
he cin be certain, without a deal of practice, the 
very thing ho has not got for his first speculum, 
and wood engravings ure far too coarse to give 
aay proper idea of the very delicate shadings that 
indicate the true figure ; it would not do to tell an 
amateur that ho must wait till he has got as much 
practice as a With ora Calver before he can judge 
correctly of the figure of his speculum. This made 
me desire to find out some easy and yet certain 
mode of testing for the amateur’s use. Now, just 
to show the difficulty of the old mode, let the 
amateur remember that in the spherical surface 
there are but three possible positions for the 
shutter, therefore the testing for the sphere is 
most simple; but when we come to the parabola, 
where there are no two zones with the same focus, 
when tested by the Foucault’s test, the variety of 
shadings is immense, and is according to the 
position of the shutter. To show this let the 
amateur study Fig. 2, where he will see that 
there are at least eight different places where 
the passage of the shutter would give dif- 
ferent shadings, even though we only divide 
the speculum into two zones, but it may be divided 
into four or five zones; the shutter passing over the 
focas of each would give a different shading for 
the whole face; now Fig. 2 will help us to study 
this with two zones taken into consideration (I 
omit the lamp and diverging rays); now with the 
shutter at position 1, passing over the cone, it is 
evident that because it is within the focus of the 
centre rays BC, that it would appear to pass over 
from left to right without any shading, since tho 
shutter would first cut off the A, then B, then C, 
and finally D in the order they occur, i.e., from 
left to right; at position 2 the left edge of the 
speculum would be darkened first, then, when the 
shutter got to the focus of the ray BC, these 
together would be suddenly cut off, i.e., left and 
right side at once, and the shadow would then 
advance to the right side of the speculum; at posi- 
tion 3 the left side of the speculum would be 
darkened first, then, when the shutter reached the 
ray C, tne place C on the speculum would be 
darkened, leaving the spaces B and D still light, 
the shade would creep from C to B, and from C to 
D, till last the right-uand of the speculum would 
be darkened; in position 4 the light would be 
cut off from the space A and C together, then the 
shading would creep from © towards B and D, 
and trom A towards B, while B and D would be 
the last to be cut off; in position 5, 2.¢., at the 
focus of ths outside zone, the ray and space C 
would be ftirst to be shaded, then the outside A 
and D would follow, and be shaded together, 
and the last part, where the light would 
linger, would be at B, because this is 
the ray that is furthest from the shutter when it 
started to move from left to right, und therefore 
the last to be cut off. I need not go through the 
other positions, 6, 7, and 8, of the shutter, as my 
object is not to recommend the amateur to attempt 
to master this almost hopeless mode of testing, by 
observing the shadings in the many positions of the 
shutter that it is capable of being putiu, to give 
varinble shadings, even witha parabolical speculum, 
and then he ought to have a perfect speculum to 
learn from. His own may be, and probably will 
beat first, anything but a perfect parabola: how 
then can he leara with the meaus at his hands? At 
one time I thought it was almost hopeless to 
attempt to tench amateurs the use of the test by 
description only; but my first step in thts direction 
was when it strack mo that if the amateur could 
always start his testings of his speculum from one 
point in the cone, and always compare the indica- 
tions with one another at this poiut, he would do 
away with seven of the positions that the shutter 
may assume, and thus his perplexity would be 
greatly reduced. I should, therefore, recommend 
him always to put his shutter at the focus of the 
outer zone, becauss the rays crossing here at the 
greatest augle, this point could be more certainly 
determined than the focus of any smaller zone. 
Now, to find this focus let him put, by suspending 
by a string, a circular disc of cardboard òin. dia- 
meter on the centre of his speculum, thus leaving a 
zone lin. all round. He must then find, by ex- 
periment, the position of the shutter where the 
lert and right-hand part of the zone are shaded in 
exactly the simo degree, us the shutter is passing 
over the rays. He can then take away the card- 
board disc und pass the shutter over the rays 
coming from all parts of the speculum. He must 
be careful not to shift the shutter backwards or 
forwards, only from Jeft to right. He must uow 
observe how the face of the speculum is shaded, 
and see if it is as described when the snutter 1s at 
position 5; but how to enable him to distinguish 
an ellinse from a parabzia, or the hyperbola trom 
a parabola, 1 know not by mere descriptiou—the 
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shadings are so delicate that distinguish the one 
from the other. Now, the only direction I could 
give the amateur for a long time was, that he must 
test by zones in his telescope on a celestial object, 
and when he has thus got all his zones to give the 
same focus for parallel rays, he is not far out. He 
can then observe how the shadings come on under 
the Foucault’s test, and this test could then only 
give him an idea of the general truth of the figure 
he had got, and not when it was the exact 
parabola ; only after long practice he may aproxi- 
mately judge from the shadings. I was not 
satisfied with this evidently~imperfect state of 
things, and one requiring a great deal of trouble to 
the amateur in having to go through two testings, 
and often having to wait loug for a fine night. 
I know there is another way used by Mr. 
Calver, if I rightly understand his descrip- 
tion in his new edition of ‘‘Hints,’’ 1877, 
page 8, and the way he corrected his 37in. specu- 
lum for Mr. Common. I hope I shall be corrected 
if I misunderstood Mr. Calver’s description, but 
this way is as much trouble as the one I have above 
described. Mr. Calver’s mode seems to be this: 
he evidently gets the speculum, by his extensive 
knowledge of the practical working and the 
shading of specula, as near as he can to a sphere, 
by testing at the centre of curvature (co-called) or 
beyond that to the ellipse; he then removes his 
artificial star, say, to 50 yards distance, and then 
he works the speculum so that the shading comes 
on all over alike, and in this way forming an 
ellipse, which is an approach to the parobola from 
the sphere; he then puts his artificial star, say, 500 
yards distance, and works again in the same direc- 
tion as before, until he gets again the whole of the 
-shadings to come on all over the face of the specu- 
lum alike. This, then, is an ellipse of greater 
eccentricity than the former, and nearer to the 
parabola; he then, perhaps, removes his artificial 
star to a still greater distance, if convenient, and 
again works his speculum to this test, which is a 
still nearer approach to the parabola; but, of 
course, rays proceeding, say, from 1,000 yards are 
not parallel. He has now to judge how much 
more working in the eame direction and manner 
will convert this elliptical speculum into a para- 
bolical one. Here, of course, his extensive 
experience aids him; but where is the 
poor amateur in his attempts without all 
this experience? Why, it is almost as good 
as impossible to him for his first speculum, for 
this mode demands a great deal of practice and 
means; and I felt dissatisfied with the state the 
Foucault’s test came into the hands of the amateur, 
and I could not rest till I discovered an easier 
mode, and yet a strictly accurate one, for the ama- 
teur’s use; but as my letter has reached its usual 
length, and as I think I have given the amateur 
enough to master at once, I must defer till my next 
my mode of ascertaining what the figure is of his 
speculum, and whether it is a true parabola or 
only an ellipse or hyperbola. I hope to give the 
description of the apparatus necessary to the prac- 
tical carrying it out also in my next. There may 
need even a third letter on the subject, a gathering 
up the scraps, and giving warnings against sources 
of error or failures in the practical carrying out of 
the test. It may be that someone else has before 
used this form of the test, but I have never heard 
of it or seen it described. 

A mistake has crept into my last letter, page 569, 
second paragraph, line 33, the word ‘ polisher?” 
ought to be ‘‘ speculum.”’ 

Will Mr. Brashear, to whom I tender my most 
sincere thanks for his excellent letter, page 592, 
Vol. XXXIV., explain to me and others what he 
means in the second paragraph, lines 5 and 6, by 
«< If the tint, which should be of the first or second 
order,” what is ‘‘ the first or second order ” ? 

H. A. Wassell. 

Addenbrook Villa, Love Lane, Stourbridge. 


OSSIFEROUS OR BONE - CAVES— 
PART II. 


[19836.]—IN a previous paper on this subject we 
dwelt on historic and pre-historic caves; it will 
therefore be necessary to confine our remarks 
to-day to Pleistocene caves, or those belonging to 
the Paleolithic or age of Unpolished Stone. The 
European fauna of this age is found to differ from 
that of the pre-historic, and to include the cave- 
bear (Ursus spelæus), cave-hyæna (Hyena spelxa), 
cave-lion (Felis spelæa), mammoth (Elephas pri- 
migenius), glutton, musk-sheep, bison, lynx, rein- 
deer, wild horse, hairy rhinoceros (R. tichorhinus), 
R. leptorhinus, R. hemitæchus, Irish elk (Mega- 
ceros Hibernicus), &c., whilst in no single instance 
have the remains of any domestic auimal been 
found. Thereare a great number of caves belong- 
ing to this age. Some of the most celebrated are 
Wookey hole, Kent’s cavern, Brixham cave, Kirks 
dale cave, the cave of Kühlock, tho caves of 
Périgord, Dream cave, aud the caves of Belgium. 

At a very early date Dr. Schmerling pursued his 
explorations in the neighbourhood of Inége, where 
there are numerous caverns, tho floors cf many of 
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which were composed of unbroken stalagmite. In 
the cave earth below ho not only found the bones 
of animals both extinct and recent, but also traces 
of man inthe form of rude flint implements, aud 
in the cave of Chokier of a polished aud jointed 
needle-shaped bone with @ hole pierced obliquely 
through its base. In a few cates ho also round 
skulls, teeth, and other human bones. Carctul 
explorations of these Belgiau caves were fartacr 
pursued by Mons. i. Dapont, aud as many às 59,000 
unpolished flint implements have been fonnd in the 
cavern of Chaleux and 1.200 in those of Furtooz. 

The celebrated Kent’s cavern wes frst sclentilic- 
ally explored by the Rev. J. Micknery, a itomaa 
Catholic clergyman. He commenced his researches 
in 1824; but when he announced the result in 1525 
he found it received with scepticism andincredulity. 
Later, in the year 1865, the investigation of this cave 
was pursued under the auspices of a committee ap- 
pointed by the British Association. Very numerous 
and most intoresting are the fossils and relics 
which have been discovered. They vary consider- 
ably, according to the different strata in which 
they lay embedded. On tho surface was found a 
miscellaneous collection of articles which would 
suggest its having been frequented during the 
historic period. hey consisted of pobbles of 
various kinds, Roman pottery, bronze articles, 
spindle whorls, bone awls, chisels, combs, &c. In 
the modern stalagmito the objects included chiefly 
charred wood, remaius of extinct maminalia, fiut 
implements, &c., whilst the antiquity of man re- 
ceived fresh corroboration from the fact of a human 
jaw being found at the base, whilst the bones of 
extinct mammals were found in the upper part. 
Below this stalagmito was the cave-eurth, which 
yielded upwards of 350 flint implements and flakes, 
besides a quantity of charred bones and charred 
wood, indicating the places of the hearths; remains 
of cave-hyæna, Machairodus Jatidens, mammoth, 
rhinoceros, Irish clk, and other animals. Also 
bone tools, consisting of harpoons, some barbed on 
one side and others on both, and pari of a needie, 
the eye still distinctly visible and capatle of al- 
mitting tine twine, aiso a bone pin, &e. The bone 
needle closely resembles one that was found in ons 
of the French caves. The breccia below contained 
even more bones than the cave-earth, and without 
exception they belong to tha cavesbear (Ursus 
spelwus)., Mingled with them were four flint im- 
plements, one being perfectly angular and sharp, 
thus proving man to have co-existed with these 
carnivora. It is besides evident, from the presente 
of the charred boues and wood la the cave-carth 
that man must bavo made the cive his home, 
where hw cooked and ate his meals; the fires being 
also neceseary in order to chase away wild aniuriis. 
That this cave was also the dwelling-pluce of 
hy:enas is proved by its possessinze those ehivae- 
teristics which are common to all hyæna dens, 
viz., by the bones which are always guawed and 
split for their marrow, by the corners cf the 
entrances being rounded by the friction of the pas- 
sage of these animals, and by tho hones on the 
floor being worn smooth by the feet of the hyenas. 
As it was not possible that man shared the occup 
tion of this cave wilh the hyena, wo are led to 
infer they occupied it «a/lérnately, tha hywua 
taking possession while man went on his migra- 
tions to other caves, to be dislored on his return. 
Even in the preseat day, the same thing is rs- 
lated by the Rev. Dr. Tristram to trka place in tho 
caves of Tunis ard Syria. 

It was in Nov., 1897, that Brixham Cave, in the 
little fishinvevillage of the sume name, near Tor- 
quay, was accidentally discovered by the loss of 
one of the reen’s Implements wailst quarrying the 
limestone rocks. Tho tool was seen a few days 
later at the bottom of a hols large enouzh to adinit 
aman. Mr. Philp, who had recenily purehased the 
property, at once descended in order to recover the 
lost implement, and found that it led into a large 
cavern, with a stalagmitic floor, from which 
numerous bones were seen projecting. In May, 
1858, the Geological Society appointed Dr. Fal- 
coner, Sir Chas. Lyell, Sir A.C. Ramsay, and 
others, to make a therough investieatiou, and 
decide the ques{ion which had been raised by the 
researches in Kent's Hole, as to tko contempo- 
raneousness Of man with the extinct mammalia 
Grants of money were obtained from the Barone: s 
Burdett Coutts and the Royal Society. The resuit 
of this exploration proved the cave to have been 
the dwelling-place of reindeer, mammoth, aud 
other extinct mammals, their bones being dis- 
covered in the various deposits. Although no 
human bones have as yet been found, still, beneath 
the stalagmitic floor and in the gravel below, were 
obtained 30 stone implements and tekes, whenee it 
is inferred that man was in Devonshire a coute- 
porary of thoss auimals whose remains are found 
commingled with thesy traces of human industry. 
Thus the alleged discoveries in Kent’s Hole ro- 
ceived a full confirmation ; and it was decisively 
proved that mau not only lived prior to the extinc- 
tion of these cave animals, but also at a timo so 
remoto that the valleys of tho district were at 
least one hundred fect less deep than they are at 
present, 
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Wookey Hole, near Wells, in the Mendips, is an 
instance of a watery cavern, and affords a passage 
for the course of the R. Axe. It was discovered 
accidentally by some workmen. Numerous fossil 
remains of hyenas and their prey, among:t which 
ara to be found even the lion and bear, have been 
unouried. Dr. Buckland, remarking the peculiar 
method in which these bones are gnawed, and 
whic is observable in all the caves which these 
bouc-eating animals have made their dens, sub- 
mitted various bones to hyenas in the Zool gical 
Gardens, a3 wellas toa Cape hyena in Wombwell’s 
menagerie. On comparing the reim2zin3 with the 
fossil bones, they were found to bear a remarkable 
similitude, even to the places of the tooth-marks. 
Thus, auy doubt which might have existed as to 
this and other caves having been inhabited by 
hyenas, was at once dispelled. Implements of 
Paiæolithic man have also been found in this cave. 
As the whole is confusedly mixed together, the cave 
must have been flooded. 

Kirkdale Cave, in Yorkshiro, is another instance 
of a celebrated hywna den; Dr. Buckland osti- 
mating the remains as belonging to between 200 
and 300 individuals of all ages. 

The cave of Kihloch, in Germany, is supposed 
to have been inhabited by the cave-bear.. It is 
very interesting, and differs much from other 
caves. Dr. Buckland, writing of it, remarks, 
“there are hundreds of cartloads of black animal 
dust entirely covering the whole floor, to a depth 
which must average at least ten feet...many 
hundred—f may say thousand—individuals must 
have contributed their remains to make up this 
appalling mass of the dust of derth.”’ 

Some particularly interesting caves occur in the 
Dordogne, ten of which have been explored by 
MM. Lartet and Christy. Thousands of un- 
polished flint implements have been found, as well 
a; remains of extinct mammals. 

Additional evidence of the trac:s of man in 
Paleolithic times was furnished by Dr. Falconer, 
F.G.S., in 1859, by the results of his examination 
of some of the ossiferous caves of Sicily. The 
Grotto di Maceagnone was especially noteworthy, 
a3 it bore marks of having undergone several 
enintss owing to various climatic iniluences. 
Alw it gave grounds for inferring that the physical 
coudition of the country was different then from 
now. Torin the breccia, besides ashes and flint 
implements indicating the presence of man, he 
found also bones of hywna aud other animals, and 
especially a vast number of those belonging to the 
luppopotamus,. 

We uive frequently had occasion to mention the 
uioelished Hiat implemeats; it would therefore, 
perhaps, be well to brietly describe ssme of them. 
Chey nre of very various shapes, sometimes mere 
flint chips, at others of an ovoid, lanceolate, tri- 
anvaluc form or canoe-shaped, and from two to 
clzht inches in length. They consist cbiefly of awls, 
hatchets, saws, round stones used as hammers, 
spears, javelins, arrow-heads, cutters, scraners, 
and Janee-heads. Some of them ara devoid 
of handles, others have their ends chipped 
off for thew insertion. The Pakvolithic bone 
implements comprise bone needles, supposed to 
have been used for sewing skius together. There 
are also awls and various others to which it is 
difficuls’ to assign any use. Many of these 
Paleolithic implements are rude and curious works 
ofort. Thus in one instanca a poniard was found 
cut out of a reindeer’s horn, and it was ingeniously 
mado to represent a reindeer, the hind legs being 
stretched out to form tha blade, the back of the 
animal forming an even surface for a handle. On 
a picce of mammoth tusx was found a represen- 
t-tion of chat animal with its long hair. Various 
other desizus have been met with—one of a rein- 
decr, another of two horses’ heads, ahuman figure 
aud a snake, another the well-defined outlines of 
an ox, nother of two outlines of fishes ; also parts 
of anibex, figures of horse, rhinoceros, Irish elk, 
&e. And, considering the tools with which these 
artists did their work, it is matter of no little 
surpriso that these designs, which really display no 
small amount of artistic focling, should have been 
so well executed. And this, moreover, es they are 
proved to belong to the Palwolithic age, when man 
was probably simply a huuter, and without the 
slizthtest knowledge of metallurgy or pottery. 

Having briefly spoken of some of the chief of 
these Pakevolithic caves, tho only question which 
remains to be answered is—what have we learnt 
trom thom? In the first place, then, they prove 
very convincingly that man was coeval with the 
extinct mammalia, thus assigning to him an 
antiquity very much more remote thzn was be- 
lieved previous to cavo exploration, but which is 
now held by most of, if not all, our eminent 
scientific men, including Lyell, Ramsay, Huxley, 
Dawkius, Lubbock, Buckland, Murchison, and 
others. Then, helped by the data furnished by 
these caves, and aided by our imaginations, we 
cin form a very vivid and accurate picture of the 
kind of lifo led by these distant aucestors of ours. 
Wo have seen how, in their uncivilised condition, 
they contrived to livo without houses, making 
their homes in rude caves, the dens of wild animals 
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when vacated by man. We have been able to 
find out the amusements which helped to while 
away their leisure hours. How, when debarred 
by inclement weather or other causes from en- 
joying the pleasures of tie hunting-field, they 
occupied themselves by exercising the artistic 
talout which Jay dormant in them, by adorning 
their rudely-made implements with roughly carved 
designs. And, further, we aro asssisted in torminy 
some conjectures as to what race of people these 
Pakeolituie meu were. From the similitude of 
their engravings on stono and wood, both in design 
aud style of workmanship, to those of the Eskimos 
of North America of to-day, as well as the fact that, 
like Pleistocene man, the Eskimos disregard burial 
and live on the same kind of food as Paleolithic 
man, Mr. Dawkins holds that in these Americans 
the same ancient race still survives. He considers 
that the many points of ethnological resemblance 
which they have in common cannot be the result 
of mere accident, but that they are most probably 
blood-relations. 

Again, we have gathored from the examination 
of these caves much knowledge concerning the 
European fauna. A comparison of the fossil 
remains in the caves of the Continent with those 
of Great Britain proves the fauna to have been 
similar. We have scen how numerous and varied 
have been the remains, which are estimated as 
having belonged to over forty different species, 
ten of which are believed now to be wholly extinct. 

And besides all this, how much have we learnt 
respecting the climate of Europe and the alterations 
in its physical geography. 


“ There rolls the deep where grew the tree, 
O, Kerth, what changes hast thou seen! 
There where the long street roars, hath been 
Tho stiliness of tho central sea. 


“ Tho hills are shadows, and they flow 
From form to form, and nothing stands; 
They melt like mist, the solid lauds, 
Like clouds they shape themselves and go.” 


That the climate of Europo was very different in 
the Pleistocene age trom what itis at present is 
judged more especially from the fauna then in- 
habiting Europe. Thus we find remains of animals 
accustomed to Arctic regions, such as the rein-deer, 
woolly rhinoceros, ibex, uud mammoth. It is true 
that the last-inentioned is supposed to have pos- 
sessed a somewhat elastice constitution; still, it is 
believed to have preferred cold climates because 
remains are found most abundnutly ia the extreme 
north, many skeletons, and in one instances an 
entire body preserved in the frozen soil, having 
been obtained in Siberia. At the same tine, traces 
of animals which now only inhabit temperate zones 
have been found in these Buropean caves, such as 
the lion, hippopotamus, and hywna. This has Jed 
geologists to believa that the winter was more 
severe and the summer milder, aud that these 
animals migrated from N. to S., and 5. to N., 
according to the chanyiny sensons. 

This alteration in the climate of Europo is 
thought to be largely duo to the changes which 
have taken place in its physical geography. From 
the evidence derived from the fossil remains, not 
only of these caves, but of those yielded by rivers, 
and by means of different soundings, geologists 
argue that in the Pleistocene age, Caldy Istand 
must have been joined to the mainland, and that 
the Bristol Channel was a fertile plain. That Ire- 
land was joined to Great Britain and Great Britain 
to the Continent. That tho Mediterranean Sea 
was divided into two salt lakes by Gibraltar being 
connected to Spain and Africa, and Sicily and 
Malta to Italy and Africa. That Cyprus was 
united to Asia Minor; Corsica and Sardinia to 
Italy; Majorca and Minorca to Spain; that 
glaciers covered the peaks of the higher mountains 
of Asia Minor and North Africa; besides other 
changes. As these physical alterations presuppose 
an immense lapse of time, geologists ars inclined 
to believe man to be pre-elacial. 

In conclusion, whilst these bone-caves have told 
us so much concerning the climate, physical geo- 
graphy, and fauna of Murope, a3 well as the 
antiquity of man, yct they leave us still unen- 
lighted as to his origin, and the truth or falsehood 
of the theory of evolution. ‘here is no proof that 
the men whose fossil remains have been found in 
caves wero intellectually inferior to tho lowest 
savage races. No remains of anes, bordering on 
the human have as yet been met with. But there 
remains a lirge ficld for further exploration, and 
new discoveries in Greece, Palestine, and other 
parts of Asia. It will tako years to complete, but 
itis a work which offers many attractions, com- 
bining, as it has been remarked, ‘‘ The excitement 
of mountaineering with something of its dangers.” 

Id. Sterndale Acworth. 


AUTOMATIC MUSICAL I3ISTRUMENTS. 

[19S57.]—NorTiciInGion page 12 the letter of 
“Gray’s Inn” on this subject, as well as one or 
two others that havo recently appeared, L think I 
may as well make a few comments tuereon. The 
first instrument in which the principle of producine 


a tune by the use of perforated paper was applied 
seems to have been patented in 1848. In this case, 
the notes were those of the ordinary organ-pipes. 
In 1551 thero was standing in the corner of an room 
at the Society of Arts a fuirly large instrument of 
this kind, aud, for all I know, it may stand thera 
still. 

Tho great defect of this plan is that as the 
paper necessarily travels slowly, the holes open and 
close gradually, whereby a dismal, drawlins, 
moaning elieet is produced. I was informed by 
the late Mi. Crover that he knew of considerable 
sums having been spert in the endeavour to cure 
this, but in vain. Somewhere about 25 years ago 
I turned my attention to the subject, and made 
several attempts, which were lkewise failures, till 
the idea struck me to employ Jrce reeds instead of 
pipes. I madea model (still in existence) on this 
plan, using two octaves of concertina notes. This 
was 2 vast improvement on the pipes, and I, there- 
fore, claim to have been the first to apply the com- 
bination of reeds with the perforated paper. Tho 
perforated paper was advanced by rollers with 
indiarubber rings to produce adhesion. A difficulty 
was, however, found to occur, which I have ob- 
served is also apt to occur with the orguinette— 
viz., the tendency of the band of paper to travel 
obliquely, and get crumpled and damaged 
at the edges. This led me to try a pair of 
toothed wheols, the teeth entering perfora- 
tions at each side of the band of paper. 
Another plan which I commenced, but did not 
completely carry, out was the use of clectro-miag- 
nets to open ordinary pallets, the paper passing over 
a metalne drum with a row of contact springs to 
drop through the perforated paper. A moditicetion 
of this was the use of metal sheets instead of paper, 
with strokes and dots of a nouconducting varnish, 
or of conducting strokes ou a non-conducting 
material, The nuisance of the battery, and the lia- 
bility to failure at the contacts, are, however, 
serious drawbacks to this arrangement. The plan 
has since been employed ona large scale for a so- 
called clectrical organ at tho Polytechnic. 

Another ide} has been to use the perforated 
paper to admit air to smail bellows waose iuil- 
tiou acted on the pallets iu an organ windchest 
of the usual pattern. I found, however, on work- 
ing it out, tnat the arrangement became complex 
and unsatisfactory. This method appars, from 
your colttans, to have been recently applied to 
act on tho notes of an ordinary keyboard, and 
from ths description there is evidently much in- 
genuity shown in the details. Next we come to 
the plan of using springs or levers which, on tho 
passaze of the perforations, are set freo to act on 
pallets. This I tried ou a small pipe organ, but 
found it very difficult to avoid irregalar action, 
as the adjustment has to be somewhat delicate. I 
believe, however, the organetto (not orguinette) 
is thus constructed, but with reeds instead of pipes, 
and I hops any possessor of one of them will 
state whether tho difliculty of adjustment 13 found 
to also exist in this instrument. Lastly we come 
to the orguinette, which is having such a success. 
in this the novelty consists entirely in the suction 
principle, and it has very great advantages in 
some ways. Tor instance, the paper being pressed 
down by the air, is kept in close contact with the 
peitorated bar withous auy system of springs or 
upper bars. ‘Tue friction i3 thus reduced, aud the 
tendency to leakago is almost entirely avoided. 
There is, however, still the tendency of the paper 
before-mentioned to get slewed to one side or the 
other, a detect but partly remedied by the use of 
the ‘‘attochmoent.’? I hope this account of an ap- 
paratus to which the writer has given much atten- 
tion, may prove of interest. A.S.L. 


THE ETHER LIMELIGHT. 


[19S838.]—Mn. FISHER, of Tunbridge Wells, has 
lent mo, for experimental trial, his ‘ Ethoxo ”’ 
apparatus, which has already been mentioned in 
these columns several times, and I think a short 
statement about it may not only be of interest, but, 
to some, of real importance, inasmuch as the 
apparatus places tho very highest form of lime- 
light, with only one (oxygen) bag, within the 
reach of country operators, quite out of the way of 
gas. 

Iam not suro who was the original inventor of 
the process of using gas from ether in a lantern. 
A friend tells me he believes it was first done about 
three years ago, by Mr. Broughton, a dentist at 
Manchester, whosimply bubbled the oxygen through 
the fluid, and used for the jet a long safety pack- 
ing of granulated pumice-stone. The latter was 
suid to give safety, but I should doubt this. The 
same was suid of various packings with the oxy- 
hydrogen jet; but they all failed at one time or 
other, and ultimately it was found best to 
abandon them all, and to trust for safety 
to good pressure and avoidance of mixture. 
I should suspect it would, sooner or later, 
have proved the same here. But, however 
this may be, the object of the * isthoxo ” arranze- 
ment of generator i3 to greatly lengthcu the course 
by which a small quantity of oxygen may pass 
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through the ether. It is never less than 12in., 
which gives much hydrogen with so little oxygen 
as to be safe. 

The arrangement is very simplo. Tho oxygen 
under, say, 1121b. for a 36in. by 2tin. by 2fin. bag 
i3 connected by a T-joint, with a small copper 
generator. One other branch of the [ gocs to tho 
ether in the generator, through which a few 
bubbles piss, carryiug aif copious ether vapour; 
the third branch of the T goes to the oxyveen-tap 
of the lantern. The ether vapour goes to tho 
hydrogenstap, and when turned on ulono burns 
hke orlinary gas. The generator is tilled with 
live-sighths of a pint of muthylated ether, of 
which about one-quarter of a pint wiil bs used in 
two hours. The residue is best poured back after 
use. 

As to tne results, the light is, at least, 15 to 20 
per cent. better than I can get with tho same pres- 
sure, With the same mixed jct, and house-c.s in 
another bag. I can only attribute this to the ether 
vapour being a detinita chemical compound, fres 
from the inert and injurious substances which 
injure common gas. ln some localities, the gas 
itself may do better than it does in London: but 
with me the diiference was very marked, the light 
being more intense and white. With the polariscone 
a fine crystal of Brookite, which waa a comparative 
failure with the mixed gases owing to its red 
colour and the wide angle and pecuhur dispersion 
of it3 axes, cams out very satisfactoriiy upon the 
screen when the hydrogen-bas was cut off and 
connection made with the ether-eas. Students 
wil know what a diflicult crystal this is to project, 
und it is a severe test for any light. 

Of course, thera is something to bo said on both 
sides. {Í can ses no danger with the apparatus 
with proper caution, and one is very necessary. 
Ether vapourises at such a low temperature that 
there is almost always soms little pressure in the 
generator when filled. Now, if the oxygen-bag 
tap wora turned on /irsé When connection is made, 
a tittis liquid ether might bo forced back into the 
oxygen tubs, or even bay, and if so, a serious 
explosion might occur. This must bo avoided by 
rigorously turning on the ether-was tap to the 
liuutern first to relevo tha pressure. Again, ether 
is a ticklish thing to Keep in store anyhow, unless one 
nasa cool cellar, which I wurortunetely nave not, 
aud equally ticklish to carry about. Lastly, ether 
is such @ searching solvent that no gree ean be 
kopt upon any taps; hence, however well they are 
ground, it must bo dilliculs to prevent more or less 
leakave ere long, when there must be n smell, 
which most people stronzly object to. Ir I had 
the apparatus in use { should be inctined to keep it 
Ina tub of water, which ought to stop any smell 
inthe room. Otherwise, itis very difticuls to stop 
if, and this seems to m» the greatest drawback. 

On the other hand, these objections will apply 
least just whera the convenience of such apoaratus 
will bo greatest. To be able, in a country hall, 
where there is no gas, or in other halls where gas 
is diflicult to get at to tila bag, to set down ny- 
where the singly oxygen-bag and pressure-board, 
and a copper vessel no larger than a rimal tea- 
kettle, and there and then have at command the 
most intense form of lime-light with the mixed jet, 
will bo an advantigo understood by many. This 
is What is aflorded by the ‘*Lithoxo” form of 
generator for the ether lhme-itznt. Veoplo who 
hive gas will probably not eare to meddle need- 
lessly with a highly volatile fluid; bust those who 
havo not will probably be exceedia:ly glad of the 
informaion. Lewis Wrisht. 


PHOTOGRAPHY 
PLATES. 

[19339.]—We are looking forward during the 
coming Laster time to employ tho extra leisure we 
shall have in taking a few views direct from nature. 
Having little experience in such operations, or, in 
fact, but littl: experienco at all with regard to 
photography, we are somewhat anxious as to the 
best manner of proceeding and what materials tu 
employ. If some kind and, more particularly, 
experienced friend will give a few practical suz- 
gestions by which we may accomplish our end 
without being too lavish as regards expenditure of 
money, We shall bo really grateful. Wo would 
like especially to know about dry plates, with 
some simple formul for developing. 


OUTDOOR AND DRY 


P. and B. 


CHEAP DARK SLIDES. 


{19S10.]—Toss readers of the “ E. M.” who, 
by studying Mr. Stephens letter on page 10 may be 
tempted to try these cheap and easily-constructed 
photo-shides he recommends, are likely to be 
preatly disappointed in their efliciency if their 
plates be extra-sensitive gelatine, for these thin 
pine boards (1-10in. thick) are quite permeable to 
light. I tried them for the purpose recommended, 
and soon discovered their faultiness. Then I tried 
blacking them with ink, rubbing in black varnish, 
soaking in red or yellow dycstuli, but finally 


‘concluded that ror the shutter we ought certainly 


use lulu Spanish mahogany > the other portions of 


60 


ENGLISH MECHANIC AND WORLD OF SCIENCE: No. 857. 


Manor 24, 1882. 


the slide may be advantageously constructed as 
advised ; still, as an amateur possessed of experi- 
ence and not without constructivo skill, I can ad- 
vise my friends in the “ B. M.” to be content with 
making their cameras and tripods, but the dark 
slide, like the lens, ought to be left to the optician ; 
itis a difficult job to make a double slide as it 
ought to be made, and the price is not so formidable. 
I got mine from Messrs. Lancaster, of Birmingham, 
for 5s.; if is extremely well made } plate, and 
efficient with the most sensitive plates procurable. 
E. B. Fennessy. 


SOREW PROPELLERS. 


[19841.]—To revert back to the subject of in- 
clined propellers, I do not see the advantage of 
such mode of propulsion, inasmuch as I do not see 
how you are to reverse them, and go astern. <As 
to ‘ White Swallow’s’’ propeller, 1 have seen it, 
and he has, in my presence, submitted it to autho- 
rities in London capable of giving an opinion upon 
its merits. They declare the motion quite novel. 
It enters and leaves the water in a perpendicular 
poor having given the water a back-thrust 

etween whiles. My advice to him is ‘‘ to put it 
into operation in a moderate-sized boat,” and then 
let the world know its results. I am of opinion it 
will supersede both the screw and paddle. Its 
parts are easy of repair and adjustment at sea in 
moderate weather. It can be fitted on either side 
of the ship, or on either quarter or stern; it will 
do away with the long shatt, a deal of friction, and 
you will consequently get more of the engine- 
power developed. i 

To get an efficient sculi propeller, you must have 
it forked like a fish’s tail, and, I suspect, flexible ; 
it could be worked with a crauk-motioa. I notico 
the swifter the fish, the more forked ita tail. It is 
a mode of propulsion I thought of in 1860, but 
gave up the idea, as I imagined it would bring 
great stress on the vessel’s stern, and, as I said 
before, you cannot yo astern with it. 

James D. Curtis, 

Twickenham. Captain, R.N. 


FUEL AND COMBUSTION. 


[19842.]—THERE are two queries in our last 
volume relating to fucl and combustion which have 
passed iuto the column oî ‘‘ Unanswered,” namely, 
45349, p. 290, and 45892, p. u6. As these queries 
involve priuciples much required in the heating, 
lighting, and ventilating of rooms and public halls, 
as also in dealing with questions relating to fuel 
und combustion, regenerative furnaces, £c., I have 
constructed a few equations which will perhaps be 
found of use by your querists. I have not worked 
out either of the particular problems cited, but have 
given the general principles by which these and all 
such others may bs calculated. 

The temperature of a gaseous mixture is, as is 
well known, the excess of temperature which will 
be acquired by the gaseous products of combustion 
ifthey preserve the totality of heat disengaged in 
the reaction. Thus, let H equal the quantity ot heat, 
and / the specific heat by weight of the products, 
and we have T = H/ 4, a valuating formula which is 
applicable in all cases where two gases burn 
in their respective atomic proportions, and based, 
of course, upon the assumption that the specilic 
o is not alterable, but constant at all tempera- 

ures. 

Before proceeding with tho calculations, it is 
necessary to tabulate the total calorific energy of 
the several combustibles with which we have to 
deal, 

Density 


Name. By weight. (H =1) By volume. 
Carbon 8,080 C. —— —— 
Hydrogen 34,462 C. x 1 = 34,462 C. 
Carbonic oxide 2,403 C. x lf = 53,642 C. 
Marsh-gas 13,063 C. x 8 = 104,504 C. 


Olefiant gas 11,558 C. x l4 166,012 C. 

And first, we shall investigate the calorific power 
of the elements, carbon aud hydrogen, under 
various conditions, beginning with that of carbon 
burning in oxygen. Thus, 12 parts by weight ot 
carbon unite with 32 parts of oxygen, and produce 
44 parts of carbonic anhydride, wita the develop- 
inent of 12 x 8050 units of heat. The specific heat 
of carbonic anhydride to water is in the ratio 
-2164 : 1, and we find, therefore, that the calorific 
‘utensity of carbon burning in pyure oxygen to be 
equal to 12 x 8080/44 x °2164 = 10,175 C. This 
equation may be condensed, and stated thus: the 
carbon consumed to the carbonic anhydride pro- 
daced is as 1: 5°67; therefore, tho heat communi- 
cated to the carbonic anhydride at the moment of 
combustion is found by dividing the number of 
heat units by the quantity of heat necessary to 
raise the temperature of the carbonic anhydride 
one decree—S080 /3'76 x “2164 = S0S0/ 79E = 
19,175 C.—and if the amount of heat energy were 
absorbed in a quantity of water equal tothe weight 
of the carbonic anhydride produced, it would raise 


the temperature to about 2202" C., thus— 

‘Tempera- Weight of Weight of mony 
ture. water. water, p- 
2202? x 3°67 = SOS) l. 


In tho foregoing calculation, we have assumed 
the combustion to have taken place in pure oxygen, 
aud in just sufficient quantity to effect complete 
oxidation; bus in ordinary circumstances, tke 
combustion of fuel aud gas is made in air: the 
composition of sir being— 


By Weight. Ratio. By volume. Ratio, 
Oxygen 23:27 1 20°97 l 

Nitrogen.. 76°73 3°29 79°03 STO 
Now, when combustion takes place in air, an enor- 
mous amount of thermal effect is destroyed by the 
accompnnyiug nitrogen, which plays no part in 
the generation of heat. This is due to heat 
being abstracted to expand the nitrogen uniformly 
with the products of combustion, which results in 
a lower mean tomporature. Thus, with carbon 
72 X 8080 / (44 x °2164) + (32 x 3°29 x +2438) = 
2755° C., showing a degradation of thermal effect 
to the extent of 27 per cent. 

We shall new investigate hydrogen in the same 
manner. l part by weight of hydrogen combines 
with S parts of oxygen, producing 9 parts of 
steam. The specific heat of steam being *4805 heat 
unite, the calorific aécusity would be 34162 /9 x 
4805 = 7969 C., a number which represent; the 
maximum amount of heat capable of being imparted 
by the total reaction of the primitive gases. 

It has been shown that only a portion of com- 
bustible gases enter into combination, a fraction 
remaining in the region of highest temperature in 
preseuce of a corresponding proportion of oxygen, 
the heat in this part being sufticiently high to effect 
dissociation ; but for ordinary purposes there is no 
advantage in discussing this matter in so exhaustive 
a manner, because the fundamental results will 
give relative figures for comparison, and will 
prove quite as serviceable as if we did. 

The hich degree of temperature shown in the 
last equation is, however, modified by the latent 
heat of the steam produced. Thus, if we assume 
that the combination be insfentaneous and com- 
plete, and that the latent heat of the steam be 557 
heat units, then the calorific intensity would be 
34,462 — (9 x 537) /9 x -4505 = 0557 C. 

Again, if the combustion takes place in air, a 
further degradation of thermal effect takes placo. 
34,462 — (9 x A37)/(9 x *4805) + (S x 3°20 x 
"2438) = 2,761° C. 

We are now in possession of all the data neces- 
sary, and theabove equations render the caleula- 
tion of the calorific ctlect of any gas or gaseous 
mixture a question of extreme simplicity. Apply- 
ing these principles to that of mursh-gas burning 
in oxygen, we find that S parts by weight unite 
with 32 parts of oxygen, producing 22 parts of car- 
bonic anhydride and 1S parts of steam. The density 
of marsh-gas to hydrovenis a38:1,and as the total 
calorific power is 15,063, we have for temperatures 
above 100" C. in oxygen, 13,063 Xx 8/ (4909 x 18) 
+ (22 x +2160) = 7,794° C., and for temperatures 
below 100° C., (13,063 * 8) - (18 x 437) / (74805 
x 18) + (22 x 2160). For temperature in air 
above 1008 C., (13063 X 8)/ (14805 x 15) + (22 
x *2160) + (32 X 3-29 + °2498) = 2,690° C., and 
for temperatures in air below 100° C., (13,053 x S) 
— (1S x 437), (4805 x 18) 4+ (22 X 2100) -- 
(32 x 3°29 x. +2458) = 2,429° C. 

Again, with olefiant gas we havo its total calo- 
rife power as being 11,858 heat units, and its 
density 14: 1, which on combustion will unite with 
48 parts by weight of oxygen, and produce 44 parts 
of carbonic anhydride plus 18 parts of steam. 
Therefore its calorific intensity burning in oxygen 
at temperature above 100° C., will be (11553 x 
14) /(-4805 x 18) + (44 x °2160) = 9,162" C., and 
for temperatures below 100°U., (118,58 x 14) — 
(18 x 537) / C4505 x 18) + (44 x *2136) = 8,619% 0., 
In air, for temperatures above 100°C., (Lt x 
11,858) / (4,805 x IS) + (44 x *2160) + (45 x 8°20 
x 213S) = 3,106°C., and for temperatures below 
100°C., (14 X 11858) — (18 x 537) / C4850 x 15) + 
(4t x 2160) + (8 X 8°29 X 25S) = 2,896" C. 

To mike the citations complete, we shall now 
eximine carbonic oxide, burning in oxygen and 
air. Of course, we have no latent heat of steam 
in this caso. ‘The calorific power of carbonic oxide 
is 2,403 C. ; and its density is 14 = 1. On burning, 
14 parts by weight combine with 8 of oxygen, 
producing 22 of carbonic anhydride. 2403 X 
14/2160 x 22 = 7,069°C., and burning in air, 
2103 x 117 (2163 x 22) + (3°29 XS X 2435) = 
2, 996°C. 

Whatever difference of temperature may exist 
between the values given above und that actually 
obtained by experiment, is due to the excess of 
atmosphere which necessarily surrounds the tlame, 
the specific beat of which becomes a divisory 
function iu the ealculatious. 

Robert Tervet. 

Clippens Oil Works, March 16th. 


COAL-TAR PRODUCTS. 
(Continued from page 616, Vol. XXXIV.) 


(19843.J—Tit figures iu the first columns, under 
D.P.’s, are not the actual boiling points, but the 
temperature at which distillation commences. 
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the figures given refer to products from English 
coal tar; inthe.case of Scotch naphthas,,the specific 
gravitics are usually lower. Benzols mace from 
Seatch naphthas are not so valuable for colour- 
making owing to tho presence of non-uitniliable 
bodies; hence the Luyers of benzol usually insert 
in their contracts the condition “that it (the 
benzo!) shall be a product of pura Eactish coal- 
tar.” The following isthe usu:l method adopted 
for testing commercial benzols: ‘6100 cubic centi- 
metres of tha raple, which shall fairly represent 
the bulk, aro placed in an ordinary 62. retort 
connected with a Liebig’s condenser. The ther- 
mometer should be so fixed by means of a per- 
forated cork, that its point shall be Žin. from the 
bottom of the retort. Heat is applied to the 
retort by means of a Bunsen burner; when dis- 
tillation has commenced, the heat is so regulated 
that the distillate shall come over in separate 
drops. When the required temperature is reached, 
the heat is withdrawn, andatter a few minutes the 
number of cc. distillate is read off; the contents of 
the retort, after cooling, are added to distillate in 
burette, and the loss, if any, is added to the per- 
centigo as registered by distillate. Sinco if is often 
impossible to obtain fair ebullifion in a new clen 
glass retort, in important tests of benzols, retorts 
which have been in use some time, and have a 
slight coating of carbon on the interior, should be 
used. 

Asthe thermometer invariably rises from half 
to one decree after the heat has been withdrawn. 
The heat should therefore be withdrawn a lttlo 
before the required temperature is reached. 

This test may also be influenced to the extent of 
two or three per cent. bya rise or fall in the atmo- 
spheric pressure. According to a recent writer in 
the Chemical News, a sample of 30 per cent. 
benzol made from Scotch tars was influenced to 
the extent of 12° per cent., by a riso or fall of about 
oue inch in the barometric column. Tho same 
writer afterwards admitted that a sampie or 30 per 
cent. benzol made from FEvelish tars was influ- 
enced, under the same conditions, only to the ex- 
tent of + per cent. It miy be well, since the 
influence of varying atmospheric pressure on the 
testing of benzols, light oils, &e., has given rise to 
some discussion, to briefly comment on this phase 
of the subject. 

Mr. A. H. Alen has stated that a diference of 
lin. ia the height of the barometric column makes 
a diference of one degree Centizrade inthe boiling- 
point of benzol. ILence, if this be so, if we wish 
to obtain an approximate idea of the intluence of 
atmospueric pressure upon the results of tests of 
coal-tar, naphthas, &e., it will be necessary to note 
the diferent percentages at the temperature speci- 
fied by the test, und at a temperature one degree 
hither or lower. Let us first take one of the crude 
products—viz., light oii: the sp. gr. of this light 
oil varies from -910 to 1:009. It will be saen from 
the percentage of distillates at every rise of P C., 
as given below :— 

Sp. Gr., 9153 D.P., 1008. 
Ca: “Ge Ho Oe Ce ES. Ce 3 Ge. C MC. 
110 115 120 125 130 155 M0 


l6 29 23 29 OU a əl 


Cee CGi- Ca € C: 
160 165 170 Ifo 150 C. 


4. 4E 47 50. df 


that a difference of one decreo Centigrade can 
practically have but slight influence upon the 
testing of light oils. I have given the pereentage of 
distillate at temps. from 100° C. to 18’ C., because 
in the buying and selliug of light oils there 1s no 
specified temperature at which the light ous shall 
yield a certain peresutage of distillate. varying 
temps. being fixed by the various bufers and 
sellers, In the case of ‘¢onee-run nophths,” a 
more valuable product, this is geuerally spectfied 
to yield a certain percentage at 120° C. A samplo 
giving 41 per cent. at 120 C. pave 45 per cent. at 
121 C., a semple giving 00 per cent. at 120 O. gave 
53 per cent. at 121 C.; therefore, it is probable, 
thouzh not certain, that a rise or fall of lin. in the 
barometric column would atiect the result of test 
two or three per cent, in these cases. I say itis 
probable, for it does not follow that because the 
builing-roint of pure benzol is influenced to the 
extent of one degree under certain conditions of 
atmospheric pressure, that the boiling-point of 
a mixture of several hydrocarbons will be 
alected under similar conditions to the same €X- 
tent. When wo come to the higher class of 
benzols we tind that one degree temp. makes a 
greater diference, thus:—Denzol yielding 280 per 
eont. at 100C, yielded 40 at 101 C.; yielding 17 per 
cent. at 100 ©. yielded 52 at 101 C. ; yielding 51 per 
cent. at 100 C. yiclded 43 at LOL. 

In the easo of benzol yielding 90 per cent. at 
100° ©.. 1° rise or fall of temperature can make but 
little difference, there being but 10 cubic centi- 
metres ot higher homologues or benzol left 
boilingin retort, the temperaturo rises very rapidly. 
Mr. B. Nickels has published the following method 


T 
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percentage. 


All | of estimating the percentage of carbon bisulphide 
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present in 90 per cent. benzols :—100 cubic centi- 
metres of the sample are agitated with one gram. 
of potassium hydrate dissolved in the smallest 

uantity of boiling absolute alcohol, occasionally 

uring a period of 30 minutes; the mixture is then 
filtered, the filtrate washed ina glass stoppered 
separating funnel with its own volume of slightly 
warm water, the wash water run off, and washing 
with cold water repeated two or three times. The 
benzol is then run into a dry bottle, and agitated 
with a little plaster of Paris to dehydrate. Two 
samples of English 90 per cent. benzol were treated 
in the above manner and tested, before and after 
treatment, in Townson and Mercer’s fractionnater. 


No. 1. No.1. No.2. No. 2. 
Before After Before After 
Treat- Treat- Treat- Treat- 
EET ment. ment. ment. ment. 
istillation . 
Saniended 81°4 83 81 8&3 C. 
l0 percento 83 84:1 82°5 83:8 C. 
20 ,, 3) 84 84:9 832 84°4 C. 
30 y ‘5 85 85°4 84:0 85°1 OC. 
40 ,, à) . 85:5 86:2 85 85:5 C. 
50 ,, 5 86°5 87-1 86 86:2 O. 
60 ,, ne 87°7 88-2 87-1 87:5 C. 
70 ,; i 89-5 90 89'2 89°3 C. 
80 ,, ae 93 94 92°5 92°5 C. 
90 ,, 100 102 100 100- C. 
113 119 16 C 


117 l ` 
°8798 8832 -8812 


It was found that the addition of half per cent. 
by volume of carbon bisulphide to the treated 
benzols restored to them their original gravity. It 
was, therefore, concluded that the above samples 
contained half percent. by volume, or 0'7 per cent. 
by weight, of carbon bisulphide. 


TOWNSON AND MEROER’S FRACTIONNATER.—At 
A, B, and C are inserted small conical cups of 
fine copper gauze. D is inserted through a cork, 
fitting into the neck of an 8oz. flask. When 
distillation is going on, the distillate condenses 


on A, B, and C, and thus washes the ascend- 
ing vapours, whilst the surplus liquids, con- 
densed, pass, by means of the side tubes, back into 
the flask; the lighter vapours passing forward 
through E to the condensing apparatus. A ther- 
mometer is inserted at T. 

200 cubic centimetres of 90 per cent. benzol, 
after extraction of carbon bisulphide, were distilled 
in the above apparatus. The first 100cc. distillate 
from this, which distilled’ off between 81° C. and 
§4°5° C., tested in the ordinary manner in 8oz. re- 
tort, with thermometer immersed in liquid :— 


B.P. 81C. 82 83 84 850. 

80C. 6%% 15%% 38a 6V% 82% 
With thermometer in vapour ;— 

79 9 45 65 76 82°, 


Mr. B. Nickels gives the following as a 
eben es analysis of good 90 per cent. English 
emzol. 


Carbon bisulphide ..... EAEE F 
Light hydro-carbons, sp. gr. 872, 
not nitrifiable, probably chiefly } 3:5 
amylene and acetonitrile. ..... 
Benzene, sp. gr. °885 and distil- 
ling wholly within a range } 78'4 
OF 2) : awe L eoes scene 
Toluene, sp. gr. ‘8715, and dis- 
illing within 2° ....... 


1°} per cent. 


16°6 


— 


100-0 


The following figures may serve to illustrate the 
efficacy of this apparatus as a fractionnater. 
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A sample of impure commercial toluene which | plates, which has the terninal on, is 3in. longer 


tested in the ordinary manner showed : 


BP. 110C. 115C. 120C. 
1070. 20% 520/9 1 . 

The first 25 per cent. distillate, obtained by dis- 
tilling in ordinary retort; and retested, gave 
results as under A. The first 25 per cent. distillate, 
obtained by distilling in fractionnater, and retested, 
gave‘results as under B. 


BP. 1000.° 110C. 115C. 
A = 100 — 64 84 
B= 96 42 a 
Chemistiana. 


(Zo be continued.) 


PATENT ELECTRO-PLATING 
APPARATUS. 


[19844.]—I TAKE the liberty of sending you a 


.|sketch of my new apparatus for plating either 


silver or nickel. Knowing how much nickel and 
silver plating are inquired after in rou valuable 
paper, I thought the matter would be of general 
interest. The apparatus has been devised for the 
many and varied workers in metal who desire to 
put a superior finish on their work. 

There are many small articles which appear too 
trifling to send to a professional plater, and to 
those working or dealing in such, this apparatus is 
of great value. It is of good service in technical 
colleges for class demonstration, and is particularly 
adapted for amateurs in the fascinating occupation 
of electro-plating. 

The construction of the apparatus forms one of 
its several merits, bath and battery being in the 
same mahogany case. The electromotive force is 
under 4 volts, and the plates having great surface, 
a considerable quantity of current is obtained. 


many cases, nickel-plating is done with too much 
electromotive force, the result being that the nickel 
is very easily chipped off. No acids are used in 
the battery, and the zincs do not require amalga- 
mation, and the battery is very constant. The ap- 
paratu’ is on view at the Crystal Palace exhibition 
on the stands of Messrs. Dale and Co., also 
Messrs. J. Orme and Co.; they may also be seen 
at Messrs. Mayfield and Co.’s, 41, Queen Victoria- 
street; Messrs. Dale and Co., Little Britaio; 
Messrs. Orme and Co., Barbican, and Mr. Pater- 
son, Little Britain, where every information may 
be obtained. John E. Chaster. 
35, Ward’s Buildings, Deansgate, Manchester. 


TOLMAN’S SAL-AMMONIAC CELL. 


[19845.]—WE well know the trouble of making 
up manganese cells, and when made, total failure 
in a few weeks. Itis not generally known that a 
plate of carbon and zinc immersed in a solution of 
sal-ammoniac gives off a fair current, and rings an 
electric bell fairly well; it would surprise a great 
many who have not tried it. The fact of this led 
me to devise the present form of cell, which I have 
tested for 12 months; on one occasion it was in 
circuit for two days, with an electric bell and in- 
dicator of very little resistance. Of course it was 
soon exhausted; on disconnecting for less than five 
minutes, it recovered itself quite equal to its ac- 
companying cell, anew-pattern Leclanché. It has 
never failed since ; have repeatedly tested it; it 
oo a large electric bell: resistance of coils 

*} ohm. 


The arrangement consists of three carbon plates | model engines, 


placed to form a hollow prism, and fixing an india- 


than the other two, and is oaked in paraffin-wax 
for 4in.; the other two are lipped an inch in the 
wax. The one carbon being longer, the salts can- 
not creep to the connection. If ready, place the 
prism in the centre of a glassbottle, and half-fill 


with broken gas carbon, about the size of beans: 
on no account use any carbon dust; gently shake, 
to settle in the smallest compass ; fill up within an 
inch and a half of the top with clean water. Then 
pour some (not very hot) melted paraffin on the 
top of the water by degrees, allowing it to set 
firm before any more is added, till it is level with 
the top of the jar or bottle ; this forms a wax cork: 
and keeps the carbon prism in place, and prevents 


In | salts creeping. Now pour water out. Three parts 


charge with a saturated solution ; also place in a 
tablespoonful of powdered sal-ammoniac. The zinc 
rod should be a little lcnger than the cell, with a 
piece of rubber tubing, R, on each end to prevent 
contact with carbon. Take care of any carbon 
getting loose in the prism, and do not use any 
greasy vessel. George Tolman. 


MODEL STEAMBOAT AND BOILERS. 


[19846.]—I mave noticed a good many queries 
for dimensions of boilers and best form for driving 


‘and have expected to see some 
arrangement of tubes suggested in additicn to the 


rubber band on each end; one of the carbon| plain, flat piece of heating-surface which is given 
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by the ordinary form œ boiler. Perhaps it will be 
said that anything beyond this entails more work 
and complication ; bat I think it is quite worth 
while to go to a ttle trouble to obtain a boiler 
which would give g larger and more effective heut- 
ing-surface, the pace available in model steam- 
boats being genemlly limited. 

How would # do to put a series of water- 
tubes running across the firebox from side 
to side, commencing at about the middle of 
its length, axd ending within an inch of the 
end and about lin. from the top, the chimney 
to be near the middle, so that the flimes 
from lamp, sfter heating the first part of firebox, 
would have to pass under the water-tubes and turn 
up at the back, and then heat the other half of fire- 
box and pass up the chimney? The sketch will 
show thearrangement clearly. 

It would be very interesting if any reader who 
has a good model boiler which has any special 
arrangement of heating-surface, if he would send 
descriptiou, and what size engine it ee 


LENSES AND THEIR FOCI.—TO “OR- 
DERIC VITAL” AND OTHERS. 


[19847.]—THE next points on which information 
is wanted relates to lenses singly, and I will put it as 
bricily as possible. A plano-convex lens, receiving 
parallel rays on its convex surface, reflects them to 
a focus at the diameter of curvature; but if the 
rays falling on it are convergent or divergent at 
any given angle, how can the new focal points be 
determined ? 

If a periscopic lens have its concave surface of a 
radius equal tothe distance from it of a radiant 
poiut, aud its convex surface l / n that of the con- 
cave, where will the focal point be situated ? 

As variations of the first query, how is the result 
affected when equi-convex or crossed lenses are 
used, and of the second query, when the convex 
surface has a radius greater than the concave? 

If two lenses of different foci, but of the same 
diameter, and so arranged that their foci were on 
the screen of a photometer, were simultaneously 
used to transmit parallel rays, would the intensity 
of the light-spots on the screen be equal or inver- 
sely as the squares of the focal lengths? Solar 
rays are supposed to be used. 

Lens. 


REFLECTING TELESCOPE. 


[19848.]—So much has been written on the al- 
justment of mirrors, and I must plead guilty to it 
myself, that those who have not instruments may 
perhaps suppose that it is beset with difficulties, 
and may be discouraged from procuring reflocting 
telescopes. But exactly the reverse is the case. 
When first I had one, thanks to Mr. Calver’s 
instructions, I never had any difficulty in getting a 
good adjustment, but I saw very svon the perfec- 
tion of which it was capable, and I resolved not to 
rest until the whole thing was accomplished with 
perfect accuracy and simplicity. 

It clears the way, in the first place, to know what 
is necessary and what is not; and this, perhaps is 
best stated by saying that the observer has to do 
with nothing but the mirror, the flat, and the eye- 
tube—and the beginner should not meddle with the 
eye-tube until he is quite at home with the other 
adjustments. The eye-tube is set by the maker, 
and will most probably, from a good maker, not 
require altering. So that it is reduced to the two 
mirrors. 

Perfect accuracy, with simplicity, is attained in 
the adjustment of the large mirror, as has already 
been described in the Encuisa Mercuanic, by 
bringing the spot on the mirror central in the re- 
flection of the flat. Nothing can be easier and 
simpler, and itis the cardinal adjustment, for unless 
this is right, nothing is right or can be made right, 
except by a balance of errors, by adjusting on a 
star, which I would warn all beginners against as 
vexation of spirit. 

The simplest adjustment of the flat is, with the 
eye-tube drawn out to powcr of 200, to make it 
concentric with the mirror. This is all—and quite 
sufficient for the first six months, or until the ob- 
server wishes to try the inner pinhole. A simple 
form of this is to fit a piece of cardboard to the tube 
and make a hole quite central jin. diameter. The 
adjustment of the flat is made at 200, because if the 
eve-tube should be slightly out of truth, it will be 
right at the 200, and the change to other focusses 
will then be so small, that the error, if any, will be 
hardly appreciable. 

Fordingbridge. T. Westlake. 

P.S.—It may, perhaps, be thought rather unpro- 
fessional to make a spoton the mirror—butI do not 
hesitate to say, that no eye is correct enough to 
insure a perfect adjustment by only bringing the 
reflection of the flat central in the mirror, and the 
best observers will, if they try the spot, be the first 
to acknowledge that they have with it a simplicity 
ay ee which is otherwise quite unattain- 
able.— L. s 


ADJUSTMENT OF REFLECTORS. 

[19819.]—A CORRESPONDENT, writing to me after 
the appearance of Mr. Haren’s letter, remarks :— 
‘t Notwithstanding so much is said about the atmo- 
sphere of America, there seem to be fogs there, 
and Mr. Haren seems to bein one.” Mr. Skelton 
and Mr. Westlake have been at the pains to de- 
scribe methods they use, aud by which they readily 
and easily adjust their telescopes accurately, and 
obtain perfect results. Yet Mr. H., after all, 
imagines their instruments ‘‘may be glaringly out 
of gear.” Mr. H.is not the ouly one, perhaps, 
who rides his ‘‘hobby’’ to death, and makes 
troubles where none exist. It certainly is one of 
the easiest things to see when a mirror is leaning 
from axis of tube by its reflecting more of that part 
of tube towards which it is leaning. And Mr. 
Skelton has’ shown that the amateur needs no 
better plan to bring the mirror quite true than his 
spot in its centre. The simple plan of measuring 
with a rule will show whether the plane is in the 
axis of tube; guessing is not needed. 

G. Calver. 


VIOLIN SOUNDBOARD WOOD. 


(19850.]—Swiss pine, commonly so called, is 
really a harsh, stiff wood, its principal require- 
ment being a straight grain, some closer together 
than others. Now, this wood comes from America, 
that treasure house for timber of all kinds. Aus- 
tralia does not compare, and although the ‘‘ Kauri ” 
pine of New Zealand is a beautiful wood, yet is too 
wiry or split-like for a goodresonance. For the violin 
proper we must have strength to resist the down- 
pressure of the strings, and where this cause is 
eliminated, as per Berliner’s patent, yet a reaction 
is 80 necessary that a strong wood is still required. 
The piano here has no comparison, because the 
actional vibration is direct —that is, as the hainmer 
moves the string, so the string moves the sound- 
board, but in tho violin the bow pulls the string 
from side to side, causing a vibration that has to 
make its way (and does) through the bridge (which 
it ought to rock, but can’t through the pressure), 
through the soundboard, which is at right angles 
to the bridge and striag, and then through the 
soundpost to the back. The said soundpost is 
again at right angles to tha soundboard and back, 
but the return action of the vibration, starting 
from the back,.is turned in the right direction to 
move the soundboard bridge and string. Yes, 
though the bow still moves the string the contrary 
way, yet the reaction moves soundboard up and 
down, or the right way. Now, if this reaction 
was not required, much softer wood could be 
utilised, and indeed would be au absolute neces- 
sity ; but what with the pressure, &c., a harsh, 
stiff wood is thus the thing ; as we use enormously 
stiff strings for pianos, so I suppose that a stiff 
wood soundboard is right, the parties are agreed; 
but for violins where soft gut is used, soft wood 
should be the rule. The only way to have this is 
to place the string in relation to the soundboard 
as it is placed on a piano, and (shall I blush to say 
it 7?) onthe new violin. Iknow many of “ ours” 
will be improving on the ider, but I warn them off 
the Swiss pine ; it’s only a waste »f time and money. 
I hereby return thanks to ‘“‘ ours ” for their con- 
fidence and inquiries, but as I had an uzly rush of 
clients, I thought this one reply would do for all, 
and somewhat relieve a Fiddler. 


MEDICAL REPLIES. 


(19851.J—Opraciry or Cornea (46411).—This 
subject is fully dealt with in the article (page 512, 
No. SS1) to which “J. W.” refers. When once 
pustular ophthalmia has produced ulcers and left 
scars upon the front of the eye, the pupillary 
opening is obscured permanently, and the sufferer 
must select some employment which does not 
require keen or discriminating vision. Simple 
bathing with warm water or with cold, strong, 
perfectly-clear tea, is the best thing that can be 
done to such eyes when they become irritable and 
inflamed. ‘J. W.” may have other complications, 
such as vascular cornea, or inflammation of the 
roots of eyelashes; but here, again, he can ouly 
be prescribed for by some one who can make an 
accurate diagnosis, ard his own description is not 
clear. 

«J. R.” who asks me to prescribe for convul- 
sive attacks in his child, must consult a local 
medical practitioner, who cin examine the child. 

James Edmunds, M.D., &c. 

Grafton-strect, Bond-strect. 


HINTS TO EMIGRANTS. 


[19852.]—Duntne the last few months a large 
nuwber of subscribers to the ENGLISH MECHANIC 
have written to me for advice as to emigrating to 
this country. I have answered their questions to 
the best of my ability, and now I have a lotter 
before me from a young man living in co. Meath, 
Ireland. Some ot his queries and my answers may 
be of interest, and I hope of value to others, who, 
like him, desire to gain information of a reliable 
nature concerning this country, and the induce- 


ments it offers to the intendiig immigrant. In a 
letter which this young man (whom I will call 
Charles B ) addressed mv in October last, he 
stated that he hud worked on a farm all his life 
but was fuirly well educated. He asked if it would 
be well for him to come out here a; a clerk. I dis- 
suaded him from this, assuriug him that the clerk 
market was already overstocked, while there is 
always plenty of room fur farmers. 

In his letter of Feb. 23rd, he refers to the fact 
that all the vigorous men appear to be leaving 
Ireland for this country. He states ‘‘ one mau who 
left from about here last year has written home to 
say that he is earning 60 dols. per month in New 
York.” I quote this remark for the purpose of 
pointing out that 60 dols. per month in New York 
is not worth more than 380 dols. in London, while a 
man could live very comfortably in the country in 
England for even less. Ifa mau goes to New York 
city from an Irish farm and seeks work, the chances 
are that he could get only the meanest kind of 
labour at wages which would secure him only the 
most miserable accommodation. I have seen too 
much misery in New York city to advise anyone 
ie to go there to live. It isan excellent place to 

eave. 

My correspondent says that he has been used to 
overlooking men, although at times he would turn 
his hand to hard work. He asks if, under those 
circumstances, it would not be better to ‘reside 
somewhere on a farm in America, and gain experi- 
euce as to the ways of the people before investing 
any money.” Most certainly, Yes. That 13 the 
only seusible way. Let me say that uuless Charles 
B—— knows some friends who are farmiug, to 
whom he can go, a good way for hin tò do is to 
strike out himself into the Far West, take his for- 
tune in his hands, and take the first work that 
turns up. This is by no means adrewlfal or risky 
thing to do fora man of pluck. lf heis going to 
farm it is of no use to stop in a city, and but little 
use to advertise promiscuously, ulthouzh if he 
comes across a newspaper Circuntting In the neigh- 
bourhood where he would lixe to settle, he might 
do something in this line. Bat there are a variety 
of ways of getting the kind of work he wants. 
He might see au advertisement, or meet someone 
in the train who could help him. 

Let me say a word here as tv the kind of lifo my 
friend will find in the Western States. Very little 
of the land in some of these states is settled. He 
may find himself out of society, surround.d by 
people speakiuy all kinds of tonzues, without 
schools or churches—that is in, say, Kansas, Lowa, 
Utah, Dakota, &e. If, however, my corres 
pondent would uot mind sseriticiug a possible 
tuture chance of owning a lirge Western farm, if 
by so doing he could secure more cuifort for the 
present, he should have little difliculty iu securing 
work on a farm further eusi—say, iu New England 
ora Middle State. 

My correspondent asks me, ‘ What amount of 
capital would give a man a fair start in Keusas or 
Missouri?’’ ‘this is a question dillicult to wuswer. 
Charles B had bettee do as he suzgests, and 
go and live on a farm first as a hand; then he will 
be better able to judge for himssif as to the capital 
required. 

He aiso asks, ‘ What are the extr-mes of heat 
and cold in these States, und are ail immigrants 
likely to be attacked with the ague or any other 
diseuse?’? The extremes of temperature are 
rather great in some parts of these States; but the 
atmosphere is dry, aud 90 degrees is borne without 
much inconvenience. The thermometer rarely 
goes down to zero in Kansas iu the winter. In 
Minnesota it goes down to 10 degrees below zero 
sometimes. The ague is very prevalent on marshy 
ground; but if an emigrant chooses a healthy 
location, which is easily dons, he will be sate. 

‘‘Are there good markets for all you would 
produce on your farmy” Yes, if your farm is 
near a railroad. 

‘Aro mosquitoes, flies, an 1 snakes very pre- 
valent in Kansas and Missouri?” In some parts, 
especially on low ground, mosquitoes ure abundant. 
Suakes are found in some localities, but the 
trouble from them is not great. 

I have answered all my correspondent’s ques- 
tions to tho best of my ability. Let me say that 
the Mid States I have beeu referring to chiefly— 
Kansas and Missouri—are warmer than Ireland. 
It might suit Cuarles B better to go to Iowa, 
or Minnesota, or Wisconsin, where 30° below zero 
is not as diflicult to bear as zero in the British 
Isles. In all of these States he would find an 
abundaut opportunity to make his way, and act as 
the pioneer for his family. Or if he desired it, he 
might go to Canada, where the advantages are 
equal to those to be had in this country. 

R. i. Tuttle. 

Providence R.I., U.S.A., March 10th. 


TO “FELLOW-WORKMAN.” 


[19553.]—Excusu a kindly criticism; but why 
recommend the amateur to open brass holes to fit 
pivots when fitting a new verge? If he can run 
the pivots to fit the jewel-holes, surely he can get 
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them fine enough to fié. brass holes, which will be 
much less trouble and not nearly so detrimental to 
the watch. Iam aware some self-taught men do 
act upon this play, and also open the hole in 
the balance so as to save the turning; but of 
course, in nine cases out of ten, this way of pro- 
cedure will put the balance out of poise, and make 
the watch so that it can never be relied on as a 
time-keeper. 

Perhaps ‘‘ Fellow- Workman ” will excuse me if 
I say here that he might have given a few more 
lessons on the cleaning and larger repairs before he 
gave instructions how to put in a new verge, for 
we cannot get the amateur tothe apex of the horo- 
logical hill all in one lesson. Tempus. 


HOW TO MAKE A’ CHEAP AND ORNA- 
MENTAL BOOKOASE. 


[19854.]—Tu reply to letter 19777 is not satis- 
factory ; others than the querist require the same 
information. He who answers well will confer a 
public good. IT admire Mr. King’s:ideas ; but as I 
view his drawing I am seized with the idea of huge 
folios coming down with a crashing weight.on my 
skull! Moreover, there is a difference between 
Jam and books. The former, in large pots, occupies 
the top shelves, of course; but the man who makes 
use of books deals more frequently among his 
larger ones. For my own part, no book on my 
shelves remains untouched long. The red ink- 
stain is perfectly horrible. Why not use blood? 
Wood-stains can be had at 6d. per bottle, and 
what can be better? As I am also waiting for 
instructions to make a cheap and ornamental 
bookcase, will. your readers help ? Beta.. 


LATHES AND LATHE-MAKING— 
TO “0. H. D.” 


(19855.]—I HAVE not seen an account of Booth 
Bros. ‘“ Overhead,” but have sent to the firm for 
description. The exact details of planer sent by 
you I have never quite made out. The drawing 
suggests a compact and good machine, which 1 
believe it is. O. J. L. 


A NEW BICYCLE BACK-WHEEL 
BEARING. 


[19856.]—I seEND the accompanying sketches 
(drawn half-size) of a back-wheel bearing of my 
own design, which I have made and found to 
answer perfectly, thinking they may be useful to 
some of my fellow-readers. They may be found 
suitable for either bicycle or tricycle back wheels. 
I claim for them the following advantages :—They 
are dust-proof; the wheel cannot dropout; they 
are very strong, the pin being one rize all through. 
All the wearing parts are of hardened steel, and 
are renewable. They can be adjusted in a moment. 

No more tools are carried, as the key can be com- 
bined with the ‘‘tommy’’ for turning centre of 
head. They ave nut patented. 

To TIGHTEN THE Brarincs.—Loosen the lock- 
nuts, turn the'pin with the key till the wheel will 
turn freely but without side shake, then lock one 
nut, holding the pin in the key to prevent its turn- 
ing, then lock the other. In practice it is best to 
allow a little shake when turning the pin, as the 
nuts tighten the wheel a little in locking. 

To l'AKE THE WHEEL Our (witu Batts).— 
Take out the three screws from each dust-cap, 
take off the lock-nuta, spread the forks by turniag 
the pin the reverse way until wide enough and 
remove the balls (they will shake out)—first one 
side and then the other. Put a piece of wood 
between the forks, to keep them wide apart; then 
take out the screw that prevents the outside cone 
turning the side the key isnot. ‘Turn the pin as 
in tightening the bearing, but allowing the loose 
cone to turn with it. When tight, turn the re- 
verse way, now keeping the loose cone from turning 
(a piece of wire may be thrust through the fork-end 
into small screwhole) until loose cone comes off 
pin. Remove it, and, with a small screwdriver, 
turn forwards until the pin is out of cone. Why 
the screwdriver is used is because the key would 
not turn inside cone (the tommy-end might be filed 
flat for this duty). Remove pin, then take out 
screw preventing key-end cone turning, and the 
wheel will come out. 

To Por tue Whee. In (wirn Batzs.)—Place 
the wheel between forks; place one outside cone 
in position, with dust-cap overit, remembering the 
left-hand threaded cone goes the right-hand side 
of machine. Put pin through fork and hob the 
side the cone is not, turn pin until it is screwed 
far enough iuto cone to admit of the other outside 
cone being placed in position; place it so, with 
the dust-cap over it; turn the pin the reverse 
way from before, but allowing the cone first put in 
to turn with it, the last one, of course, remaining 
still. When the cones are tight in the hob, should 
the pin be too short one side and too long the other, 
turn the pin the way to loosen the wheel, allowing 
the cone the side the pin is too short to turn 
with the pin. When open enough, turn the 

reverse way, but now keeping the cone the 


short side still, and allowing the long-side 
cone to turn with. the pin. When pin is 
properly in place, put in the screws that prevent 
cones turning, spread the forks by turning the pin, 
put the balls in one side, turn:the wheel over, and 
put them in the other; close cones on then til 
tight by turning the pin, put in dust-cap screws, 
and put on lock-nuts. 

These directions look very formidable on paper ; 
but, in practice, they are very simple. The coned 
bearing is tightened, removed, and replaced in the 
same manner, but without balls, of course. Ifan 
reader wishes to make one I will give the metho 
I used without a slide-rest being required.. 

Fig. 1 shows a combined key and ‘“* tommy ?”’ for 
turning centre in head. 

Fig. 2 shows coned bearing; N, lock-nuts; F, 
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fork ends; C, cones; P, pin; L, left-hand thread ; 
R, right-hand ditto ; K, key square for adjusting ; 
E, eye to take screwdriver. 

Fig. 3 ball-bearings ; N, lock-nuts ; F, fork end: 
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S, screw to prevent cone turning; C, cones; D, 
dust-caps; B, balls; I, inner cones; H, hub; O, 
oil-hole; P, pin; L, left-haud thread; E, eye to 
take screwdriver; R, right-hand thread; K, key- 
square; S. P., small pin to prevent inner cone 
turning. Ixion. 


A SCREWDRIVER IMPROVEMENT. 


[19857.]—Most people who use screwdrivers 
must be occasionally inclined to use strong 
language at their persistency in slipping out of the 
nick, and their refusal to go into it. I donot 
know how it has happened never to occur to me 
until the other day—nor to anybody else, so far as 
I know—how to prevent this, by a very simple 
addition, especially now that round screwdrivers 
have almost superseded flat ones, being so much 
nicer to handle. 

All that is wanted is a short tube, big enough to 
inclose the screw-head somewhat tightly, but only 
spriug-tight, so that it may rise as the scrcw-head 
comes near the wood. Also, we have to provide 
for heads of different sizes with the same driver. 
All this can be done by just turniug up a strongish 
tin. tube, 3ia. or 4in. long, like a slate-pencil 
case, big enough to slide over the widened 
point of a round screwdriver, and then fitting 
spring-tig!.t on the shank by means of a piece of 
leather wrapped round it; and for larger screws 
than usual, you might pull that socket off and put 
a larger on, with a thicker piece of leather. I tind 
it answers perfectly. You need not even look at 
your screw, but just put the tubed screwdriver on, 
and turn. It will drop into the nick at the first 
half-turn, and stay there till the screw is screwed 
home. In unscrewing, of course, the tube must be 
slid back until the screw-head is clear of the wood, 
and then slid down during the rest of the un- 


screwing. 
March 20. Edm. Beckett. 


Preserving Meat.—A metho of preserving 
meat by causing the heart of the animal to pump 
boracic acid into the tissues has been recently 
patented. A sheep, forinstance, is stunned by a blow, 
and blood being withdrawn from the left jugular 
vein, a strong solution of boracicacid, kept at blood 
heat isinjected. In a few minutes, the heart of the 
still living animal has pumped the antiseptic fluid 
into all parts of thebody, and the sheep is then killed 
in the ordinary way by the butcher. The cost is said 
to be less than Gd. per sheep, and the meat will 
keep for five or six.wecks in summer, 


REPLIES TO QUERIES. 


—+44+— 


*,* In their answers, Correspondents are re- 
spectfully requested to mention, in emh instance, the 
title and number of the query asked. 


(45516.]Hand-Thresher.—I have sent rough 
sketch of what I think ‘‘Strathtay’’ would re- 
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quire. The best thing I think he can do is to 
make the whole frame, as shown, and take drum 
and gearing, &c., out of old frame, and put it in 
the new, and then he would get the whole in one 
piece. It would not take bim so long to shift it 
asit would to fit everything on to the old one: 
You omitted to mention the height of drum-centre 
from floor, but I have supposed it to be 3ft. 6in. The 
length of whole frame over posts would then be 
8ft. 2in, 3in. sq. wood. The distance between the 
two posts at drum end is about lft. 9in. inside the 
posts, and then the other one just between the two. 
There are two shakers 6ft. long, the sides of them 
being in. broad, about 2łft. from back end, and 

then tapered to 3in. at point. They are jin. 

thick. ‘lhe crank-shaft is placed about 2ft. from 

back end, and the points rest on rollers, The 
crank-shaft should be lin. diam. and 2}in. of a 
throw, that is from centre to centre. The journals 
are din. long by ŝin. diam., and the bushes made 
of beech, as brasses rattle terribly. The shakers 
are driven off small crank-shaft at the poiut, at 

the same speed as riddle. Next the riddle is 
8ft. din. long, and is hung on four springs, and 
driven by a rod off small crank-shaft. The sides 
are 3hin. broad, by jin. thick, and the bottom of it 
is all close until about 30in. from low end, and then 
the first riddle is put on. It will be seen from: 
sketch that the riddle frame is deeper here ; but you 
can determine that after you get shakers in, as 
you will require to keep the riddle as close to 
shakers as it will work freely. The second riddle 
i» put beneath the first, and the blast blows in 

between the two. The size of holes in first © 
riddle to be 4 and in second 3. It will be seen that 
from the rocking motion of the riddle the grain is 
gathered down to the spceut in the corner and 
shaken out to the floor, the chaff passing out at 
the end. The fan will be liu. diam., aud the 
flights, three in number, about 3in. broad. The 
spindle would do ŝin. diam., journals jin. diam. 
by lin. long. The shakers, riddle, and fan could 
be driven separately at the point about 18 to 5, 
and I think that a man should drive it easily. The 
blast would require to be driven about double the 
speed of riddle; but as I have no more time at 
present, if ‘‘Strathtay”’ thinks this would suit 
him, I would gladly give him any more miuute in- 
formation, either through the “ E.M.” (if the 
Editor does not object) or by letter.— W AS- HEIL. 


(45687.—Throttle Valve.—‘‘J. J. A.” cer- 
tainly can’t have read the original query carefully. 
The throttle-valve over which so much valuable 
space is being wasted really was for a very small 
model engine, and for such it is not necessary to 
go to the extent of using an oval valve. There- 
fore, for a small model, the circular disc is quite 
sufficient, as from the small capacity of the steame 
chest a little leakage is a benefit, as the steam is 
not t otally cut off. For a larger engine the oval 
valve weuld be right. Iam yet unaware that I 
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used any terms tbat were incorrect, or that were 
not known to practical workers. It rests entirel 

with the Editor, in his discretion, as to whet!.er it 
is worth while to engrave the sketch I havo in- 
closed of the pattern of the valve showing the 
chucking spindles. A and A are the spindics, B 
the valve shown edgeways. O the flat passage 
through which the spindle goes that it turns on. I 
have yet to learn that it is needed to show a diae 
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ram of a drill to Bore a square hole, as, in the 
rst instance, I did not use the words he assumes 
.to have quoted, and further still, uo amateur pos- 
sessing even a superficial knowledge of engine con- 
struction would want to be told that the drilled 
(not cast) hole was for a steady -pin passing through 
the casting and the valve spindle, and that it did 
not refer to the spindle aperture itself.—Sun- 
LIGHT. 


[45885.] Yellow Wash for Funnel.—Yellow 
ochre mixed with water to the same consistency as 
for whitewash, and painted on with ordinary 
paintbrush. Do not use oil paint or varnish, 
unless you want it to turn brown with the heat. 
It will want renewing occasionally. — MARINE 
ENGINEER. 


(45804.]—Acne.—I have found it to be greatly 
relieved, almost cured practically, by abstaining as 
much as possible from butter. This may require 
some self-denial at first; but after a time a critical 
taste in bread will be developed, and butter will 
come to be regarded as spoiling the flavour.— 
Nownivs. 


[45918.]—Grafting Fruit-Tress.—I meant to 
have replied to this query before, but circum- 
stances prevented me. There is one rule in graft- 
ing which is a sive qud non, and that is, the bark of 
scion and stock must be brought into intimate 
connection ; beyond that there is very little, as the 
exact shape of the cuts may beanything. Always 
choose for scions perfectly ripened shoots of the 
previous year; and as to season, the golden rule is 
that the stock must be further advanced in vegeta- 
tion than the scion, because unless that is the case 
the latter will dry up for want of sufficient sap. 
Therefore, cut your scions as soon as the buds 
begin to swell, and bury them in the ground or in 
moist sand. As soon as the stock begins to push 
vigorously, insert, cover carefully with ‘ wax,” 
and leave the rest to nature. Take care always 
that the inner bark of both scion and stock are in 
contact. Plums can be grafted in the ordinary 
way, but, as arule, they are budded in July, just 
the same as roses, because that operation is more 
certain than the ordinary grafting. Cherries 
should be shield-grafted — that is, budded in 
August; the peach the same, but gardeners have 
some little fancy for earlier or later grafting, 
according to the stock. The app'e and pear can 
be grafted apparently at any time except winter. 
If * O. V.” does not understand, and no skilled 
gardener comes forward, I will endeavour to ex- 
plain further.—Nun. Dor. 


[45938.] —Soldering.—I shall, before concluding 
my articles on ‘‘ Plumbing,” give a chapter or two 
upon this very important aud almost unknown 
branch of the plumbing trade. Such a question 
as that put by * N. W. E.” cannot be auswered in 
Tom Hood’s style of “ Yes” or “No”; in fact, 
short answers would only mislead. Rest quiet for 
a short while until I can get rid of the sanitary 
work, and then shall come to lead- burning proper. 
I shall introduce it in cistern-lining.—P. J. 
DAVIES. 


[45945.}—Pressure of Water.—If you alter the 
size of supply pipe to the motor you must alter the 
size of discharge pipe as well. You might get a 
little more power this way. The pressure would be 
slightly reduced in passing through a meter, but 
the stop-valve should be of the sluice-valve pattern 
—giving a straight thoroughfare. You ought cer- 
oy to get this, with 36lb. pres.—LazBor OMNIA 

INCIT. 


[45962.|—Glass Transparencies (U.Q.)—As 
no one has replied to this query, I will endeavour 
to do so, as l have been giving a great deal of 
attention to the subject during the last three 
months. I use gelatine plates of the ‘‘ quarter 
plate” size 4jin. by 33in.; as magic-lantern slides 
are usually 3iin. square, the plates have to be cut 
after they are printed; it would be a great con- 
venience if some of the dealers would make the 
gelatine plates of that size. I have used several 
makers’ plates : there does not seem to be much 
difference. Mawson and Swan’s or Wratten and 
Waiuwrights’ aro perfect, but I daresay others are 
as good. To proceed, then: My grocer furnished 
me with a biscuit-box, about 2ft. 6in. by lft. Gin. 
by lft. This box is set up on end, and a small hand- 
lamp (paraffin) placed inside; a little window, 
about Gin. square, is cut in the box opposite the 
flame of the lamp, and over this is placed one 
thickness of orange-coloured paper, previously 
varnished to make it transparent ; the lamp is then 
lighted and the lid closed. In the same room 

darkened, of course) is another lamp, with the 
flamo turned down when notin use. The wick is 
about lin., and it has a ground-glass globe. The 


negative to be copied is laid on a table face up, and 


the gelatine pe placed over it, face down; placea 
piece of black paper over these, and then turn up 
the lamp last mentioned so that the flame is about 
half its full height. Then place the thumbs on the 
black paper covering the plates, and with the tips of 
the fingers of both hands, raise the plates and black 
paper, and pressing the plates together, hold them 


facing the lamp at a distance of about 6ft., the time 
of exposure will be from 20 seconds to half a minute. 
Place the plates on the table as before, and turn 
down the lamp. The developer is made as follows : 
Put half a pound of sulphate of iron in a quart 
beer bottle and fill with water up to the top of the 
cylindrical portion, leaving the round shoulder and 
neck empty—this makes it easier to pour out of the 
bottle; then, in a large jug or ewer, place a pound 
of neutral oxalate of potash, and over this pour as 
much hot water as will fill three quart botties to 
the same height as the sulphate of iron bottle; 
when dissolved, pour into the bottles. The strength 
of these solutions, when the salts are dissolved, will 
now be almost exactly that given in the printed 
formula. These solutions are to be mixed just 
before using in the proportion of three of oxalate 
of potash to one of sulphate of iron. About an ounce 
of the mixture will be sufficient, anda few drops of 
a saturated solution of bromide of ammonium 
should be added to each ounce. This keeps the light 
parts perfectly transparent; the mixture is poured 
into a square dish somewhat larger than the plate. 
The plate should be left in this for at least 10 
minutes, but longer steeping does not do any harm. 
In looking at the orange light through the plate, it 
will be seen that the plate is almost black, 
and hardly a vestige of the picture is to 
be seen; but on steeping in the hyposulphite 
bath, the picture becomes beautifully clear 
with a clear glass for the lights, and the shades of 
a perfectly neutral tint. The usual washings must 
then be done, and the picture is complete. It will 
be seen that all depends on giving the right ex- 
posure; but tbis is soon learnt, and by using a 
weak light the time is more easily regulated. The 
appearance of the picture during the developing is 
no guide at all. The pyrogallic acid development 
is too troublesome for an amateur, and the tone is 
not so good. A few seconds too long in the deve- 
loping-bath stains the picture yellow, whereas with 
the iron it may remain in for a quarter of an hour 
to twenty minutes, while you are printing another 
plate. While developing, the plate should be 
covered. The transparencies made in this way are 
admirably adapted for colouring; but this is a 
separite m ect, and this reply is already too long. 
—M.1I.C.E. 


[45990.] — Organ Pipes (U.Q )— State the 
scale—z.¢., the diameter—of your pipes, or your 
query will not beanswered. To your last question: 
Yes, 2in.—J. W. W. 


[46012.]|—Tile Moulds.—The obvious answer 
to this query is, try whether brass strips will be 
better. Presumably leather is used for cheapness ; 
but then brass, properly screwed on, might answer 
better. Zinc could be used instead, but probably 
aa Cia would be cheaper in the long run.— 


[46018.] — Turbine for Low Fall.— If the 
querist will refer to ‘‘ Molesworth’s Pocket-book,”’ 
he will find rules for calculating the power as 
applied through turbines, and a table of horse- 
power from actual practice. I quote one that 
meets his case: Head 23ft., velocity of centre of 
buckets in ft. per sec. 93, quantity of water 25ft. 
per sec., revolutions of turbine per minute 34, 
gave 5 horse-power. The head, it will be seen, is 
less than his, but the quantity is greater, so that it 
just about meets his case, and he may rely upon 
getting 4 h.-p.—S. MAYER. 


[46082.]—Driving Smith’s Fan.—“‘J. J. A.” 
need not cross the Irish Channel to be convinced 
that a Gin. fan can easily be driven by hand at the 
rate of 3,000 revolutions per minute. Mr. John 
Hope, mechanician, of 14, Water-street, Liverpool, 
has been kind enough to say that rather than 
readers of the “E. M.” should be misled by such 
an assertion, he is willing to afford him ‘ocular 
demonstration ” of the fact at any working hour 
he may choose to call.—W. H. Daves. 


[46089.]—-Mufile Furnaces.—There is no reason 
why the furnace described should not be suitable 
for burning small plaques, &c. All that is necessary 
is the muffle should be of sufficiently large size to 
admit the articles requiring to be fired. Large 
things of the size mentioned you had better get 
done in a potter’s kiln. Should you intend making 
the furnace, I will send dimensions of the larger 
muffles.—ARTHUR E. Morris. 


[46109.] — Hardness of Water. — Standard 
solution of soap: 10 grams of pure Castile soap, 
in fine shavings, are to be dissolved to 1 litre with 
alcohol of 35 per cent. lce. corresponds to 1° of 
hardness, or ‘001 of CaCO,. Standard solution of 
hard water: Dissolve 1:11 grams of pure dry 
CaCl, to 1 litre, with water; or 1 gram of pure 
marble, or CaCQ,, may be dissolved in a slight 
excess of HCl, anu that excess carefully neutralised 
by excess of NH;. lee. contains lime equivalent 
to ‘00L of CaCO,;. As, however, the soap solution 
is not always correct, it should be standardised by 
the method about to be described, using 10cc. of 
the standard hard water, and making up to 70cc. 
with distilled. Since, however, the distilled water 
possesses the property of decomposing lcc., our 


standard soap solution, if correct, should use I1cc. 
Supposing, however, it uses 14:5, then, to find 
what lcc. of the soap equals of hardness, is arrived 
at by the following proportion: If l4cc. of the 
soap solution equals 11° of hardness, what does 
lec. equal? Having obtained a correct standard 
solution of soap, we now proceed as follows: 70cc. 
of the water under examination is accurately 
measured, and introduced iuto a stoppered bottle 
of about 200cc. capacity, and agitated thoroughly ; 
then suck out the air from the bottle through a 
glass tube, so that any CO, given off by the water 
may be thereby removed. Next add lce. of the 
standard solution of soap, shake the bottle vigor- 
ously, and repeat the process after each addition, 
decreasing the quantity of soap-test added from 
time to time, until, as the reaction is approaching 
completion, the soap solution must be added drop 
by drop. When a good froth has been obtained by 
shaking, the bottle is laid down on its side; and if 
the lather remains permanent for the space of five 
minutes, the operation is finished, and the quan- 
tity of soap-solution used must be accurately 
noted. If, however, the lather breaks up before 
the expiration of five minutes, more soap-s2lution 
must be added until the lather acquires the requi- 
site stability. The reason that a lather cannot be 
produced until a certain quantity of the soap has 
been used is, that when soap comes in contact with 
waters containing salts of lime and magnesia, the 
soluble alkaline oleates, stearates, and palmitates 
composing the soap are decomposed with the for- 
mation of insoluble lime and magnesia salts of the 
fatty acids. Hence it is impossible to get a lather 
until the water has been softened at the expense of 
the soap. If the water is very hard and uses more 
than l6cc. of soap. an aliquot part of 70cc. must be 
taken and diluted to that volume with distilled 
water, since the results are not so accurate with a 
large quantity of soap. The process is gone 
through as described, but tha number expressive of 
hardness will have to be multiplied by 2 if 35cc. 
be taken, or some other figure according to the 
degree of dilution of the sample. But when noting 
down the number of ce. used, lce. must be 
deducted from the distilled water used, for the 
reason above described. When the excessive hard- 
ness is caused by the presence of magnesia salts, 
indicated by a characteristic lightness of the curd, 
the water should be diluted with distilled water 
until less than 9cc. of soap are required for 70cc. 
of the diluted water. The quantity of soap thus 
consumed is called the ‘‘ total hardness,” but many 
waters become softer on boiling. This is due to 
CaCO, held in solution by the excess of CO,. hence, 
when itis boiled the exces3 of CO, is driven off, 
and CaCO, precipitated. The decrease produced 
by boiling is called ‘‘ temporary hardness,” whilst 
the remaining hardness is termed ‘‘ permanent.”’ 
The permanent hardness, which is due almost 
entirely to CaSO, and MgSO,, is ascertained by 
first boiling some of the water (about 200cc. or 
300cc.), gently allowing the steam to escape freely, 
and then, after it has cooled and the loss by 
evaporation has been made up with recently-boiled 
distilled water, applying to it the soap-test as 
befcre. Onno account must the steam from the 
flask be condensed and allowed to tlow back into 
the boiling liquid, because the condensed water 
dissolves the escaping CO,, which is thus con- 
tinually returned to the contents of the flask in 
sufficient quantity to prevent the complete precipi- 
tation of the carbonate of lime. Hoping I have 
not made this too long for insertion, if the 
querist requires a table for the conversion of these 
degrees into Dr. Clark’s, I shall be glad to let him 
have it.—J. C. BELCHER. 


[46118.}—Slide Valve and Piston.—If you 
have a good lathe or planing machine handy, take 
a light cut across the valve tace—that is, at right 
angles to the direction of the valve’s travel. Then, 
if the cylinder face is not badly cut, you can scrape 
the face to the valve, using a little thin red lead 
and oil to show the high parts Ifthe cylinder face 
is badly cut, you must get it planed up by some firm 
who have a portable planing apparatus for such 
jobs. Onno account attempt to grind the valve 
and face together. Anything Ican tell you I will 
with pleasure.—LAbor OMNIA VINCIT. 


[46158.]—Ginger Ale—Is an atrated beverage 
made in the usual way, but tlavoured with soluble 
essences of ginger and capsicum and essential oils. 


[46161.]—Pumping to Pressure.—Your idea 
of an escape valve to supply the reservoir is prac- 
tical enough, but it is not economical as far as 
working expenses go. You would have the extra 
pressure on pumps and main, which would require 
more steam, and consequently more coal, to do the 
work. As the supply to 3in. main is but small 
compared to the other, why not put down a set of 
force pumps for the high level specially, and drive 
by a belt from the main engine ?—Lanor OMNIA 
VINOIT. 


_(46177.]—Tinning Bicycle Spokes.—I see no 
difficulty in doing this. Clean the spoke with 
number F emery cloth; have a Bunsen gas-burner 
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(ordinary burner would not do, as it would smut the 
work, and the tin would not stick), with a rubber- 
tube to feed it. Heat the spoke with this, having 
pa wetted it with spirit of salts, with a 
ittle zinc in it; when hot enough to melt the fi, 
run a little aloug the spoke, smoothing it if rough 
in places with a hot soldering-copper. I have 
thought of doing this myself to prevent rusting, 
but have not done so as yet. Would ‘‘52in.’’ say 
how it answers after a month or so’s trial? It is 
very easy to take a wheel to pieces, but quite 
another thing to put it together again,—about the 
most difficult thing in making a machine.—IXIon. 


(46199.]—I mpurities in Acids.—Commercial 
sulphuric acid often contains lead sulphate, and not 
unfrequently arsenic (which is derived from the 
pyrites). The lead sulphate is owing to the action 
of the acid on the leaden chambers in which it is 
condensed during its manufacture. It also fre- 
quently contains nitrogen oxides and sulphur di- 
oxide. The latter may be detected by shaking the 
acid ina bottle and testing the air with iodised 
starch-paper. If the paper is turned blue the lower 
oxides of nitrogen are present, and if sulphur di- 
oxide be present the blue colour will gradually be 
destroyed owing to the bleaching properties of the 
dioxide. Sulphuric acid may be puritied from lead 
sulphate and oxides of nitrogen by redistilling it 
with the addition of a small quantity of ammonium 
sulphate. The hydrochloric acid of commerce gene- 
rally possesses a yellow colour, which is due to the 
presence of cither chlorine or ferric chloride. Some- 
times, too, it contains sulphurous, arsenious, and 
sulphuric acids got from impurities in the oil of 
vitriol used in its manufacture. Nitric acid has a 
yellow colour, owing to the presence of lower oxides 
of nitrogen, from which it may be freed by passing 
acurrent of air through the acid. Oxalic acid, 
being produced from nitric acid and various organic 
substances, often has impurities which are difficult 
to determine. Some of the oxides of nitrogen are 
frequently present.—Huau TUNNADINE. 


[46202.]|—Pattern Making and Casting.—To 
‘$Cast Inon.’’—Many thanks for kind offer. A 
few hints on pattern making for tools and ma- 
chinery for amateur engineer’s workshop, and a 
little instruction in brass.casting, would be of 
great service to those who have not back vols. to 
refer to.—E. C. 


[46213.]—Measuring Steam.—I have never 
heard of any kind of meter for this purpose. But 
it seems to me that the best and fairest way would 
be for the parties to get some independent 
engineer to come at stated times, and indicate the 
engine, and let the price be based on the horse- 
power exerted. The practice of supplying ‘‘ room 
and turning” is common enough in the northern 
` manufacturing towns, and this looks like a similar 
instance.— LABOR OMNIA VINCIT. 


[46217.]—Model Electric Engine.— In reply 
to Mr. Lancaster (p. 16) 1 would like to make one 
with power enough to work an American organ. 
Should like to hear from Mr. Lancaster. I thank 
“R. W.” for his answer.—W. F. G. 


[46220 aad 46222.]—Link-Motion.— To give 
€ rules” for proportions of link-motion is not quite 
as easy as ‘A. B. C.” and would require one to 
write a small book. Besides which, it is necessary 
to thoroughly understand the slide-valve as well. 
If, however, you simply wish to use the link as a 
reversing gear, and are not particular about equalis- 
ing the admissions at each end of the stroke, the 
matter is not so very difficult. A small amount of 
lap will do for reversing ; the link should be struck 
out with a radius equal to the length of the eccen- 
tric rods (not straight—that requires a different 
arrangement). The link may be four times the 
stroke of the valve in length, measuring from tho 
centre of link-block at its two extreme positions, 
and it may be hung from one end, by hangers 
longer than itself, to arm of reversing shaft, which 
should be arrangedin such a position that the link- 
block will travel up and down as little as possible 
in working. The eccentric rods should be so con- 
nected with the ends of the link that they will be 
crossed when the eccentrics are both towards it ; 
the head of the slide-valve will then disippear at 
mid-gear and the reversing lever can be used to 
shut off steam. If you wish to use the link as ex- 
pansion gear, you must have a good deal of lap on 
the valve—one port of lap is a good proportion. If 
this is not possible, owing to the space between your 

orts, have as much lap as you can get without 
throttling the exhaust when the steam-port is wide 
open. Next let the eccentric rods be crossed when 
the eccentrics point away from the link, because 
then the lead willincrease towards mid-gear, which 
is better than losing it in the intermediate gears. 
To explain how to equalise the admission is diffi- 
cu't without figures; the principle, however, on 
which it is done may be shortly told. First it must 
be understood that since the angles of admission 
are equal, the engine will get more steam at the 
back end of the cylinder than at the front, owing 
to the obliquity of the connecting-rod. Moreover, 
it can be imagined that the slight movement of the 
block in the link in working will have an effect in 
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shortening or lengthening the admission according 
as it moves to or from the centre of the link. This 
movement is taken advantage of by so placing the 
reversing shaft and its arm that the movement of 
the block in the link corrects the inequality in the 
admissions.—I’. A. M. 


[46220.]—Link-Motion.—You may use one of 
the three forms shown on the annexed sketch. But 
if I were you, I should prefer 1 or 2 to 3 for these 
reasons: the extremity of the eccentric rod comes 
just opposite the stud of the valve rod when your 
engine is in full gear. No. 3 is perhaps more com- 
pact, but requires larger eccentric sheaves. More- 
over, the chief difficulties lie in the fact that since 
the stud of the valve rod is below the extremity of 
the eccentric rod, you will find it difficult to deter- 
mine the proper angularadvanceandthrow. They 
can only be discovered by approximate guesswork, 
entailing a succession of tedious trials, especially 
when you have not at your disposal an apparatus 
or working model to facilitate your researches. 
Having adopted No. 1 or No. 2, you will proceed 
to determine, by some well-known method, the 
angular advance, throw, outside lap, lead and 
side lap (if any), from the knowledge of the lengths 
of admission, compression, pre-admission, early 
exhaust, &c. The unknown elements are found as 
if you had to deal with a single eccentric. I should 
strongly recommend the beautiful and general 
method of Zeuner’s polary diagram. Both eccen- 
trics may be set with the same angular advance. 
The length of eccentric rods is not to be less than 
10} times the throw, or else no methods in use to 
find the above elements will give correct results, as 
such methods are based on the fact that when the 
length of the rods is over 10! times the throw, this 
length may be disregarded. We shall, besides, see 
that in the case of a link it is advisable to have 
very long eccentric rods. The length of the link 
marked AB on the sketches seems immaterial. It 
cannot, however, be too short nor too long. If it 
is too short, the amplitude of its oscillations is 
greater than is necessary, and the stud of the valve 
rod works hard, and this would be noxious to the 
regularity of the movements of the slide. A good 
proportion is from 0'8 to 0°9 of the diameter of the 
piston. This limit ought not to be exceeded, as 
otherwise an over-long link will impair the work- 
ing of steam in the cylinder, as will be explained 
hereafter. The radius of curvature of the link is 
equal to the length of the eccentric rods. This 
condition it essential. When this radius of curva- 
ture is not made equal to the length of the longest 
rod, it will be difficult to insure equal leads for each 
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side of the piston and for each notch of the sector. 
As to the suspension-links, they can be indifferently 
connected, either at the middle, or at any one of 
the two extremities of the link; care must, how- 
ever, be taken to make the suspension -link as long 
as can be done. The distance of the suspension- 
link’s extremity connected with the tumbling-shaft 
from engine-shaft, is equal to the length of eccen- 
tric rods, minus the versed sine of the link’s curve. 
Had you given us the dimensions of your steam- 
orts, and conditions under which the steam has 
o work the piston, I should have been pleased to 
work out the design of your link, and show how 
to proportion its different parts. Fig. 418 a 
skeleton sketch of link, No. 2, often in use. 
O is the centre of shaft. OC = OD 
throw of eccentrics. CA = CB vertical 
length of eccentric rod. A B = chord of curvature 
of link. No important error would arise from 
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substituting the length of this chord for that of 
the arc. ‘Ihe link is suspended at E by the link 
E F, the distance of E from O Y is equal to C A — 
versed sine of arc AB. The radius ot curvature of 
AB is equal to AB; the centre is about D, but 
the smallness of the sketch could not allow me to 
mark it neatly. Concluding remark: I have said 
before that the link must not be too long. It is 
shown by practice and theory that the lead in- 
creases as the link is lowered (this is only true in 
the case of open rods, as in Fig. 4). But for all 
that, the opening of the steam ports is getting less 
and less. The cut-off begins early, and tha ex- 
pansion islong. Itis the same, of course, with 
compression. These two occurences are detri- 
mental to the working of the engine. They are 
more marked with short eccentric rods. Avoid 
them, and as much as as possible, try to get long 
rods, so that the length of the link will be short 
when compared with them. See the most recent 
four-coupled engines on the M.R.; the links 
are placed beyond the motion-plate; such 
a distribution iz generally found to work regularly. 
It is perhaps more for the purpose of being enabled 
to reverse the motion than to have the advantages 
of the cut off, that you want to fit your engine with 
alink. Still, I should advise you not to disregard 
the observations given above, as you will lose 
nothing by being a little at the trouble of setting 
accurately your valve-gear. If your steam -ports 
are relatively shorter but wider than they would be 
in a locomotive, I should insist chiefly upon long 
rods and a short link.—Ep. Gosrrt, B.Sc., Not- 
tingham. 


(46224.]—Silver Solution.—I do not wonder 
that J. M. Stocks got a “dirty mess” by intro- 
ducing a few drops of CS: into a plating solution. 
Theinstructionsin Gore’s ‘‘ Electro-Metallurgy’’ are 
as follows:—The brightening effect is produced by 
attending to the following directions; Take one 
quart of ordinary cyanide of silver plating liquid, 
old liqaid by preference, containing 2lb. of cyanide 
of potassium per gallon; add to it 4oz. of strong 
liquid ammonia, 40z. of bisulphide of carbon, and 
2oz. of ether, and shake it occasionally. After it 
has stood twenty-four hours, add two ounces of 
the supernatant liquid to 20 gallons of ordinary 
silver plating solution, with gentle stirring, every 
alternate day. Or ald it every day during the 
morning in summer, and evening in winter. But 
in every case it is highly important to add only the 
least possible quantity necessary to produce the 
effect, for a greater number of silver plating solu- 
tions have been spoiled by addition of an excess of 
brightening liquid than by all other causes put 
together. If too much ‘bright’? is added the 
plated articles become of a brown colour, and 
frequently spotted. The bisulphide of carbon 
mixture gradually becomes black ; it may stand an 
indefinite length of time, and as 2oz. of the 
supernatant liquid is taken out, an equal volume 
of old plating solution, strong in cyanide, ora 
strong solution of cyanide alone, should be added ; 
this gradually decreases its blackness, and also pre- 
vents its producing a precipitate when added to the 
solution in the vat.—SypNEY H. HOLDEN. 


[46234.1 — Drum Timep‘ece. — The French 
drum timepiece is universally voted by the trade a 
perfect nuisance. The principle on which the 
escapement is constructed is unsound—the impulse 
being given only from one pallet (2). The best 


remedy I can suggest isthe alteration of the resting 
pallet (/) to the form indicated by the dotted lines 
inthe accompanying sketch. Frequently, the cause 
of stopping is the wearing flat of the back pivot 
just above the pendulum. This, of course, 1n- 
creases the friction, and stops the clock. In such 
a case file the pivot to a V shape, commonly called 
a knife-edge: this will give it a light action. 
Should neither of the above suggestions avail, the 
only remedy is new pallets to take over three or 
four teeth.—C. H. SPURGE. 


(46286.]—Geneva Watch.—Near balance in 
plate is a screw with half a head; move this just 
enough to allow watch to pass from front. Be 
careful to keep balance from contact with side of 
case, or cylinder will be broken. Be sure not to 
forget this in putting back movement to case. 
Ascertain if mainspring is wound; if so, put a 
small bristle in ’scape-wheel to prevent watch 
running down when cock and cylinder are being 


66 


ENGLISH MEOHANIO AND WORLD OF SOINNOE: No. 887. 


Maron 24,.1882. 


taken out; unscrew’ cock, and gently prise it up 
with tweezer’s point; take cylinder out of ’scape- 
wheel teeth, also steady-pins out of plate. After 
these are loose on plate take them away, holding 
top and bottom of hairspring stud. with tweezers, 
balance between. Take off hands with a good pair 


of pliers, and face by unpinning—if screwed, by 
half a turn to the screw holding it. After face is 


off, take out hand-wheels; minute-hand pinion 


| two sets of 8ft. reeds. 


construct an organ on the suction principle, having 
four rows of vibrators as follows:—One set of 
16ft. reeds of five octaves, one set of 4ft. reeds and 
By this arrangement the 
following stops could be introduced: Bourdon, 
Baritone, Principal, Diapason, Bassoon, Flute, 
Dulciana, and Hautboy. An octave coupler added 
to the above would greatly increase the power and 
beauty of tone of the instrument.—G. FRYER. 


A Anu or Organ.—I send the 
inclosed rough sketch as my idea of the easiest way 


[46295.]—Paralysis.— Your friend has un- 
doubtedly been attended by medical men who 
know nothing, or, at any rate, very little of the 
case in question. Paralysus of the legs is a disease 
which cannot be cured without the help of an 
experienced surgeon, and it is quite impossible for 
you, although you might do him good for a short 
time with the machine you speak of, to enable him 
to.regain his walking powers. I know a friend 
who once suffered severely from the same com- 
plaint, and who has been succegsfully cured within 
the space of okat months by F. Grabam Bennett, 
M.R.C.S. and L.S.A., 7, Hertford-street, Mayfair, 
London, W., to whom he was recommended, 
although despaired of by other medical men.— 
Lennox Moorsz, Cambridge. 

(46296.|—Harmonium or Organ.—Thanks to 
“D.” but being a public person, and only 
making my own instrument by way of amuse- 
ment, I shrink from advertising my address— 
willing, nevertheless, to give it to ‘‘D.’’ in any 
private way. Does ‘‘ D.” misunderstand me? I did 
not intend to make combined pressure and ex- 
haust instrament. My question is, Which of the 
two is best? Doubtless the wind admitted to the 
American reed by the cell measuring it explains 
one great reacon for purity of tone—not forgetting 
the bend, of course. Holding this theory, I 
intended to turn my 2-row American soundboard 
upside down, on to pressure-bellows, putting the 
usual harmonium-pallets on. And for the other 
2-row, I had thought to use a harmonium-pan 
with bent French reeds. But how to put extended 
pallets for this 4-row I could not soe. Before 
passing judgment, will any gentleman possessing 
a harmonium open up his instrument and try the 
effect of a few cells placed over the reeds. To 
intending A. O. builders I commend ‘“ Eléve’s ” 
instructions for improvement of bass by the 
additional depth of windchest at that end. I have 
' made my own instrument lłin. at bass end, and 
with sub-bass reeds bent and twisted too, I have 
got a tone so pure and rich that it is really 
superior to many ‘‘subs’’ of the best makers. 
“Saul Rymea,”’ ‘'D.,’? “ Organon,” and other 
gentlemen of the wavy ether—venerated offspring 
of the ancient Jubal—shall we press you to speak, 
or shall we exhaust your patience ?— BETA. 


[46296.]— Harmonium or Organ.—In a har- 
monium containing four rows of vibrators, the 
pallets should be made of sufficient length to. cover 
all the pallet apertures belonging to each key, but 
the leather covering the pallet should not extend 
the full length of it, but only where it covers the 

allet-holes. By this means the pallet will be 

etter and the leather on the pallet will bed nicely 
over the pallet-holes. The pipe-like quality of 
tone, which is to be found only in the American 
organ, cannot be produced by a reed-organ con- 
structed on the harmonium principle. In the 
American organ, the reeds are thinner than those 
of the harmonium. This characteristic, combined 
with the suction principle of drawing the air down- 
wards through the reeds, and also the manner in 
which tbe reeds are voiced, produces the much ad- 
mired pipe-like quality of tone. If my advice is of 
any use to “‘ Beta,” I would suggest that ke should 


to alter a 2-row instrument toa 4-row, or. larger. 
As for: turning the present arrangement upside 
down, what do you expect to gain by it—im- 
proved tone, or simplicity of construction? From 
what little I have seen or heard, you will secure 
neither. If your present board is an ordinary 
recent make, you will find that there is suflicient 
room above middle C to add 2 half-rows, as at Fig. 
A, which will enhance its capability very much— 
viz., } set of 8ft. pitch to form celeste tone with 
your present 8ft., and, of course, as solo as well, 
and } set of 16ft. pitch voiced, say, oboe, without 
disturbing any part of the action. If you decide 
on doing so, put the celeste set on the opposite 
hand to your present Sft. I have treated two 
boards this way with good results. If, however, 
this should not satisfy you, ald two complete sets 
at the back of your soundboard, either in the 
ordinary style, or one above the other, as shown 
at B, which is more get-atable. In this case you 
will have to remove your pallets, and put a set of 
channels across the underside of the soundboard, 
as shown in the cut (C) ; about 3in. deep will do, 
which will, of course, increase the depth of the 
windchest,.but the. same pallets will do, and you 
would only require a fresh set of pitman rods; and 
you may even make them do if you have room to 
lower your keyboard as much.as you put to the 
depth of your windchest. Ifyou lookat ‘‘ Eléve’s”’ 
drawings (by the way I wonder where he is—I owe 
him a debt of thanks), you will see how the sub- 
bass is arranged with an extra pallet; this, 
perhaps, would suit you better, but it means more 
careful workmanship, and a nasty touch if you are 
not pretty well up to it. I expect your chief 
difficulty will be the tube-boards, if you want 
anything differing from the shop ones; should 
you make them, I could perhaps give youa hint or 
two. I havein hand now, nearly complete, a two- 
manual, with 10 registers, which I have made 
throughout. I intend to send a set of drawings of 
same, if our editor thinks them suitable.—JorNneR. 


{Please send.—Ep.] 


[46309.—Filter.—Water filtered in the way 
stated is good enough for washing, &c.; but 
scarcely so for drinking, as it usually tastes “‘ flat.” 
If you could give the efluent from filter a guod 
fall to the tank you would greatly improve its 
taste. Charcoal is considered a better filtering 
medium than sand.—Labor OMNIA VINCIT. 


[46309.]—Filterer.—The water would be quite 
good, especially it off slate roof. Have used water 
stored in stonework cistern for years, and some time 
since had a portion analysed by a first-class 
analyst, whose certificate runs thus—‘‘from the 
almost total absence of minerals, and the small 
percentage of lime, it is it for every domestic use, 
being simply equal to soft water.”—Wuesr 
GLO'STER. 


[46310.]—Water Supply.—lIt is not practic- 
able to get a siphon to work under the circum- 
stances stated. If you cut through the hill I 
doubt if you would get any supply then through a 
din. pipe with lft head.—Lasor OMNIA VINCIT. 


[46310.]—Water Supply. — On reading this 
query I was at first inclined to say that it would 
be impracticable ‘‘ to get a siphon to work with lft. 
of fall through a din. pipe half a mile long’’; but 
on further consideration I do not see why it should. 
If the pipe be filled upwards from the two ends, 
and all the air driven out at the highest point, and 
if a perfectly-fitting air-pump be placed there, 
and if all the pipe-joints are perfect, there might. 
be delivered at the end of the pipe 100 gallons in 
24 hours. That is as much as would flow through 
a pipe so small and so long, and possibly the flow 
mightcease, even though it begins again; and in any 
case it would be necessary frequently to withdraw 
the air, which would accumulate at the air- valve. 
The best way would be to continue the end of the 
pipe downwards into a well, 10ft. or so, and pump 
the water out when wanted, because even if the 


quantity above named would flow through the 
pipe, it would run so slowly that it would be un-e. 
satisfactory to draw it froma tap. There would 

be no advantage in cutting through the hill to lay 

a J:j7). lead pipe; but great advantage in doing so 

to my a larger pipe, of cast iron, or even: of- 

earthenware, if the joints be made watertight; in 

which case more water could be got through even! 
with lft. of fall—CHARLES SLAGG. 


[46313.]—Roof for Lean-to Hothouse.—I 
have built two without help, one 20ft. long by 
15ft. wide, the other 7ft. wide, but longer. I re- 
commend pitch-pine, for the reason that, even if 
not kept well painted, it does not decay. My 
rafters are 4in. by 1}; they are tied together by- 
two angle-irons, 20ft. by 3 of inch (in shape of 
letter L), and about 5ft. apart. The last time d. 
painted the roof I took the precaution of support- 
ing it by procuring some lengths of second-hand, 
and discarded iron gas-pipe at the price of old iron, 
one to each alternate rafter, standing them on. 
bricks and mortar Qin. square. If I built ano 
I would have the rafters din. by 1}, and no supe 
ports. The “plates” front and back: are 20ft.. 
long, 4in. by 3. There should not be any hori- 
zontal ledges to hold condensed water. This is 
mostimportant. Fig. 1 shows how the rafters are 
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fastened.at back; the iron spike 7 or Sin. long, 
the slope for draining top of plate, aud the venti- 
lator between rafters to be closed by wire and bell- 
crank, and pushed open with a stick. Be careful: 
to use two sizes of carpenter’s bits in boring, or 
you will split the wood. Fig. 2 shows how the 
rafters are fastened in front—the spike and slope 
of plate to get rid of condensed water, and the 
piece cut out of all the rafters, and section of a 
piece of wood 20ft. long, Gin. wide, tin. thick, to 
carry water tospout; the first piece of glass over- 
laps this jin. , the remainder should only overla 
each other jin. Fig. 3 shows section of rafter, wi 
strip of wood fin. high and in. wide nailed on. 
The advantage of this way is, that if the rafters are 
not quite straight, or perfectly equidistant, your 
bead will be, if nailed on the last thing befare 
glazing ; 20in. is a nice medium size for width of 
glass. You need not make any allowance for ex- 
pansion ; do not overlap the glass in front or end, 
it makes a nasty green mess; if the butt ends of 
glass are brought together, it is as tight as a 
cracked pane, tighter than an overlap. Tne house, 
Tft. wide, has rafters 3in. by ljin. This is ample. 
Give one coat of paint to every piece of wood 
before nailing it in place. This will preserve from 
getting saturated and warping while the job is 
about, and make all your joints much better.— 
GAMMA. 


(46318.J|—Protecting Steam-Pipes —If you 
cover a steam-pipe lin. diameter with lin. of 
Leroy’s non-conducting composition, you will 
certainly prevent condensation. If you cover @ 
water-pipe with the same, the frost, even in 
Cunada, will have noeffect on the water inside.— 
ONE WHO HAS EXPERIENCE, 


[46319.—Engineering.—‘“‘ Inquirer” can see 
any number of self-acting inclines in work at. 
Portmadoc or Festiniog, but none so flat as 1 in-10, 
although such a one would work if, say, the first- 
20 yards were made much steeper, say 1 in 4 or 6. 
Much depends upon the weight of the rock to be 
conveyed. Owing to the great length of the incline . 
and its flatness, it would be better to divide into 
two, or else run a part of the distance level, and so: 
increase the rate of gradient.—D’Exco, M.E. 


[46319.]—Engineering.—If ‘Fnquirer” will 
come to my address he can see exactly what he re- 
quires, and inclines such, ae I do not think there are 
elsewhere in England. He can then carry out what 
he wishes. Some of ourinclines are one in three. 
Should ‘Enquirer’? find it convenient to come 
here he might drop mea post-card, stating what 
day I might expect him, and I will arrange to be at 
liberty to show him our inclines and give him all 
the information in my power.—CHas. ANDERSON, 
Resident Manager, 22, Battersby Junction, vif 
Northallerton, Yorkshire. 


[46321.] — Tipping Clay Tobacco-Pipes.— 
Construct a small coke furnace, with an clongated 
aperture a few inches above the fire-bed, so that. 
the stems of the pipes may be inserted ; then get 
up a white heat with coke and the fire is ready for 
use. Next mix a portion of red-lead in water and 


Marcu 24, 1882. 


ENGLISH MECHANIO AND WOKLD OF SCIENOE: No. 887 


67 


stir till it has the consistency of cream, after which 
it must be brushed on to the tips of the pipes, thake 
off the superfluous drops and place the stem-ynds 
of the pipes in the furnace for a few mna ; 
When they have attained to a dull white ô. | 
they must be instantly withdrawn, andthe Jh 

bulbs shaken off whilst hot; on cooling thcy are 
ready for use. Red-lead alone gives straw-colour ; 
but greens may be obtained by an admixture of 
solution of copper; browns with the addition of 
oxide of manganese ; orange, with a solution of bi- 
chromate of potash, mixed amongst the lead-water. 
A hard varnish may be got without the use of fire 
with a mixture of methylated spirit and shellac, 
which dissolves at once, and may’ be coloured to 
any shade with pizments; but it is not so efficient 
as the lead-glaz».—GrorGr Hamitron, 8, Riley- 
street, Cromer-street, W.C. 


[46327.] -Steam-Launch.—‘“‘ Dow’”’ does not 
say what kind of a launch he would like to have. 
The size of his boat would depend greatly on the 
weight of his engine and boiler, and the uty it is 
intended to perform. The breadth should be about 
6ft., or one-fifth the length. The depth should not 
be less than 3ft. 6in. If he likes to be particular 
in setting off his frames, he should lay them off on 
a small drawing on paper, say, to a lèin. or 3in. 

scale, and work this off on the scrive-board to its 
true size. From this he could work from.— 
Curry. 


(46327.]—Steam-Launch.—I send lines of one 
30ft. inside of post to inside of stem, 6ft. 3in. 
extreme breadth, 3ft. Gin. from top of keel to rail : 
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scale fin. to the foot. 


In setting off the frames, it 
wouid be better to lay it down on a larger scale. 
If your frames are lin. by liu. angle iron, 2lin. or 


24in. apart would do. You will see by the plan 
how the frames are set off. —W. A. S. SHIELDS. 


[46333.]—Gregorian or Cassegrain.—There 
is no difficulty in replacing the metal mirrors by 
glass ones, except that opticians don’t seem to care 
to make them of the short foci required for such a 
telescope, probably 2ft. focus the large mirror, and 
4in. or Gin. the small one. The mirrors must, 
however, not be spherical, or they will be useless. 
By titting it up as a Cassegrain, a mirror of longer 
focus could bo employed, which is an advantage ; 
but the small convex mirror is more difficult to get 
made true, than the small concave of the Gregorian, 
though when true, it is freer from aberration, or 
rather renders the combination freer. The cost on 
either system would be about the same, say, £5 10s. 
to £6, and I think the money would be better ex- 
pended on a Newtonian mirror. The old stand he 
might perhaps sell.—C. N. R. 


[46334] — Purifying Gas. — “ Rosicrucian ” 
should have given more particulars about this 
mode of purifying, if whether the ordinary dry 
lime method or otherwise. However, assuming 
they are simple dry purifiors, there should be eight 
sieve-plates—seven for holding lime, and one for 
cruslied coke. This one, placed next the inlet, 
should have a 3in. mesh, and ordinary gas-coke in 
lumps, only large enough not to fall through, 
should be laid on all over, about 3in. deep, the 
object being to spread the gas evenly over area of 

urifiers before coming into contact with the first 

me sieve. It will also absorb what small amount 
of tar and ammonia, there may be left, and prevent 
the incrustation of first sieve of lime, which, with- 
out the coke, would harden and prevent the passage 
of the gas. Each purifier should have clean coke 
once in two months; it is quite as essential and 
useful in purifying as the lime itself. The lime 
must be slaked, and sifted through a żin. mesh, 
laid lightly and evenly on perforated sieves, and 
should be slightly damped, but not made wet 
enough to get hard, or you will have trouble. 
For testing quality of light refer to ‘‘ Ours ”’ of 
Feb. 3rd, page 525, query 45791. The simplest 
test for sulphuretted hydrogen that I know of is as 
follows :— Take as much acetate of lead as will lie 
on a shilling, place in a saucer one-third full ot 
water; wheu dissolved, take a piece of writing- 
paper, dip this in the solution, and hold over a 
gas-jet, uot lighted, inserted in main between 
purifier and gas-holder. If no discolouration takes 
place the gas is right; but if it turns black it con- 
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tains impurities, and sbould be at once seen to. 
With regard to the best coal for gas-making, you 


must remember there are no two samples alike, 


either for quality or quantity ; and if you can get 
an 18-candle gas at, say, 10,000 cubic feet per ton 
from your home coal, you cannot much.improve 
matters unless you mix a little cannel with it ; but 
do not use all cannel, or you will have to pur- 
chase coke. I have had the anti-dip valves at 
my works for some years. They are worthy the 
attention of small works’ proprietors, giving, by 
relieving back pressure on ‘retorts, quite 1,000 of 
gas per ton of coal.—_ONn GUARD. 


(46336.]—Telephones.—I shail be much obliged 
if “T. C.” will give me the promised information. 
There is one home-made telephone at either end, 
each of which in turn transmits and receives. One 
wire is stout copper insulated; the return is gal- 
vanised iron not insulated. Is this correct? I 
shall also be obliged if Mr. Lancaster, in reply to 
same query. will say how microphone should be 
added to telephone.—MEME. 


(46336.]—Telephone Circuits and Oall.—The 
rough sketch I send will explain how to make all 
the connections. This oneis thesame as supplied 
with the Blake’s Transmitter, and is as simnle as 
any I am acquainted with. You will notice the 
hook E has the telephone off, the spring F has 
drawn the hook contact dowa on contact 2, S! is 
the secondary wire of the coil; a current coming 
from S’ passes through contact 2 into hook to B 
through contact to:A to terminal L, this being line. 
The other end of secondary, S, is fixed to terminal 
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T; T! is connected to terminal Z E; zine of 
battery and earth is connected to terminal Z Jj, 
hence the two letters; the telephone cord is con- 
nected to T T'; the primary wire of coil, one end 
P to microphone, the other end P’ to contact 1; 


FIN TO TELEPHONE 


T Z is terminal of transmitter zinc; C is terminal 
for copper or carbon end of battery. When the 
telephone is on the hook it draws it down and 
places hook contact in contact with bell contact 3. 
A current now being sent from the other end to 
ring up, passes through L A B to 3 through bell 
coils, regulating screw 4 through keeper and frame 
toZ E. Theact of taking off the telephone allows 
the hook to slide off the vulcanite V, and lets the 
ring 5 come in contact with contact 1; this puts C 
in connection with one end of primary P, the other 
end P' was already in connection with T Z through 
the microphone. The instrument is now ready 
for speaking to. A current now coming through 
line passes through A B hook 2, secondary wire to 
T through telephone cords, coil, T?! to Z E. To 
ring up A is pressed on D; this does not affect 


your own instrument, as A leaves B before it 
touches D, so cut your own instrument out. Shall 
be willing to give you any further information.— 
GEORGE TOLMAN. 


(46352.1—White Fungus on Fish.—A paper 
appeared in Science Gossip, No. 186, June 1, 1830, 
on ‘Salmon Disease, and its Cause.’? This may 
give “ C. O.” the information wanted. Personally, 
I have recovered gold-fish attacked with Sapro- 
legnia ferax by isolating those diseased; placing 
each subject in a shallow vessel of water, and 
sponging lightly over with silver-sand two or three 
a daily, changing the water each time.—J. 


[46355.]—Photo-Enlargement.—If “H.C. F.” 
can get his glass negatives to fit into the magic- 
lantern, he might be able to obtain very fair en- 
largement on Morgan’s argento-gelatino-bromide 
paper, which is thə most simple and efficient 
article he can use. First thoroughly darken the 
room, and use only a red light to work by, and 
screen any white light that may be reflected from 
the lantern; then place the negative in the lantern 
and focus it upon a shect of clean paper placed 
upright against a flat surface (a very good way is 
to moisten the paper and‘ fold the top edge over. a 
sheet of glass and stand it upright against the wall 
on a table). When the picture is clearly defined, 
and of the desired dimensions, cover up the front 
lens of the lantern, or place a screen of red glass 
between it and theimage; then, having moistened 
a piece of Morgan’s paper in clean water to make 
it lay flat and smooth, substitute it on the glass 
shect for the piece of ordinary paper used for 
focusing, and remove the screen from the lens, 
when the image will be clearly focused on the 
sensitised sheet. Expose for three to five minutes 
according to amount of light; then remove and 
develop with a ferrous-oxalate developer, until 
the picture is well defined: then wash and fix as for 
a gelatino negative. Practice alone will give ex- 


Z i. | perience, and experience efliciency.—F. C. 


[46356 ]—Analysis of Alloys.—If ouly the 
metals named are present the following method 
will serve to separate and estimate them:—Heat a 
known quantity (2 or 3 grams) of the finely- 
divided alloy with strong nitric acid until all action 
ceases, then dilute and filter. The precipitate will 
contain all the tin in the form of m2tastaunic avid, 
and nearly all the antimony iu the form of anti- 
monious and antimonic oxides. Wash it ou the 
filter, transfer to a silver dish, und fuse it with 
excess of pure sodic-hydrate, by which it will be 
converted into a mixture of sodic stanuate, and 
sodic metantimoniate. On treating the mixture with 
dilute alcohol, the sodic metantimoniate remains uns 
dissolved, and may be collected on a filter, washed 
with alcohol, dried, fused with potassium cyanide 
ina porcelain crucible, and the reduced antimony 
detached and weighed. The alcoholic filtrate is 
boiled to expel the alcohol, diluted, acidulated 
with sulphuric avid, and precipitated with hydro- 
gen sulphide. The tin sulphide is collected on a 
filter, washed, dried, and cunverted into stannic 
oxide, by careful roasting in a porcelain crumble, 
and weighed. The nitric acid solution will contaia 
the copper, zinc, and iron as nitrates, together 
with a little antimony. It is evaporated with 
excess of dilute sulphuric acid, to expel nitric acid, 
diluted and precipitated with hydrogen sulphide. 
The precipitate containing the copper and anti- 
mony as sulphides is digested with a solution of 
potassium sulphide, and filtered. The precipitate 
is washed, dissolved in nitric acid, and the copper 
precipitated by sodium hydrate, and weighed as 
cupric oxide. The antimony present in the potas- 
sium sulphide solution is precipitated by adding 
excess of hydrochloric acid, converted into 
tetroxide by treatment with fuming nitric acid, 
and subsequent ignition in a porcelain crucible, 
and weighed, the amount obtained being added to 
the main portion already determined. The filtrate 
containing the zinc and iron is boiled to expel the 
excess of hydrogen sulphide, and then, with a few 
drops of nitric acid, to peroxidise the iron, neerly 
neutralised with sodium carbonate, mixed with a 
small quantity of barium carbonate, digested for a 
few hours in a corked flusk, and filtered. The 
precipitate is dissolved in dilute hydrochloric acid, 
and the iron precipitated with ammonium chloride 
and ammouium in excess, washed, dried, iguited, 
and weighed as ferric oxid-. The filtrate con- 
taining the zincis mixed with ammonium chloride, 
precipitated with hydrogen sulphide, the pre- 
cipitate dissolved in nitric acid, and reprecipitated 
by sodium carbonate. The zinc carbonate 1s then 
filtered off, washed, dried, ignited, aud weighed as 
zinc oxide.—ANALYST. 


[45360.]—Roofing.—The best slate to be had for 
love or money is the new quarry, Velinheli, size 
20 by 10, on likin. by Jin. laths, spiked by two 1} 
copper nails to each slate. Seconds quality, these 
slates will cost in London about £3 15s. 6d. per 
1,000, of 1,200. Price per 100 square yards, labour, 
laths, and nails included, £13. You should get it 
done for this sum, and if unable to get these slates, 
let me know, and I will help you. If properly done, 
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there needs no felt at all; butif you must felt, 
why, then, there is no better material to go under 
slates ; but I cannot recommend it. If Portmadoc 
slates are used, it will cost, labour and all included, 
£9 18s. per 100 square yards. These are good for 
exposed situations, as they lie evener and closer. 
Cost at quarry, £5 10s. per 1,000 of 1,200, and 
weigh 2tons l0cwt. per 1,200.—Ds Liste, Contrac- 
tor and Builder. 


[46365.]—Income-Tax.—I am obliged to Mr. 
Wetherfield. I see his meaning, but the difficulty 
is this: the tenants pay Schedule A, and I am 
bound to, and do, allow it out of the rents, there- 
fore, if I pay on pension and appointments, I 
should be compelled to appeal each year to get 
back that paid on ground-rents, or put up with 
the loss. I may mention that I have not been 
asked for a return for three years, and the last 
time I did not show the rents, as I was told my 
return was too honest—it was already paid; but the 
contention of the Surveyor is that I must pay on the 
appointment, no matter if the income is under £150. 
Is that so ?—J. W. 


[46368.] — Clock. — You must unscrew the 
winder ; turn the opposite way you wind, and it will 
come off ; also take off the hand-setter; you must 
pull it off—it does not screw ; and you will find the 
back free.—EscaPEMENT MAKER. 


[46368.]—Clock.—To take off back, turn winder 
in opposite direction to that of wiading, and it will 
unscrew ; take off hand-setter with pincers by a 
straight pull. Toremove back, press fingers on, 
and, with a slight turn, it will unhook. If screws 
are out of front, the movement is now out of case. 
If ‘‘ Anxious Amateur’’ wants to clean his clock, 
he must begin by first measuring how far balance- 
spring comes through stud, and be sure he puts it 
back in same place. Take out wedge which holds 
spring in stud; also take spring clear out of regu- 
lator, and remove one screw, supporting balance- 
py and balance with spring are now free. 

efore going farther, let down mainspring by tying 
*scape- wheel loosely to frame ; remove pin or screw 
in pillar nearest pallets, and carefully pull apart 
frame, which will let out pallets; but be sure no 
other pivot gets out of place, or the clock will go 
tosmash. Another way to let down spring is to 
withdraw click from ratchet after putting winder 
on, and letting it down by half-turn each time, 
and replacing click; but the first method is least 
dangerous, if my instructions are carefully attended 
to. Should the clock be too dirty to run down, put 
a little oil to pivots.—Sx1p. 


[46370.]—Lathe.—Get the holes cast in the 
standards a free fit; get the two slide bars 
accurately turned, with shoulders to bear against 
the standards, or the lathe will certainly vibrate. 
Tap the ends, and put on double nuts on do.; 
when adjusting for parallelism, bring true with 
pegs of wood in holes, then place a band of loam 
round each side, and fill up with Babbit’s metal, 
or block tin alone. This will make all secure. 
The screw is best placed between the bars, as 
giving a more direct pull to saddle. Neither the 
leading screw, nor those appertaining to the elide- 
rest, will admit of being screwed with a ‘‘screw- 
stock,” they must be chased up, as an inaccurate 
screw-lathe is an absurdity, and no screw of any 
length can be made to approach accuracy in a 
screw-stock. The nut for leading screw ought to 
Open in two pieces, & la Whitworth, and you would 
do well to get the getter-up of your slide-bars and 
screws to make this also, and as for the slide- 
rest, unless you are possessed not only of a larger 
gear, a larger amount of experience, and the most 
liberal supply of gold, don’t undertake it. The 
very patterns would cost more than you could buy 
one for. You ‘‘ must” chase the thread upon the 
mandrel with a comb. I would strongly recom- 
mend you to have either a beech ‘‘shears’’ plated 
on top and sides, or, better still, a cast-iron one 
instead of shaky bars, which would vibrate were 
they 13 diameter, if such a diameter of face-plate 
and work were attempted.—J. J. A., Liverpool. 


[46372.]—Classification of British Beetles. 
— ‘A Lady Entomologist’ will find ‘* Pye’s 
British Beetles,” (published, I believe, by Long- 
mans, at 103. Gd.), a very useful book on the classi- 
fication. If, however, she wants a more exhaustive 
work, ‘‘ Cox's Handbook of the British Coleoptera” 
(Janson’s, 17s. 6d.), is the best book at present 
published.—CoLEorTERIST. 


[46373.]—L. and S.W.R. New Coupled Bogie 
Express Engines.—There are 13 of these en- 
gines. They number from 135 to 147.—Gex. 


[46374.]—Gauging Water.—In Box’s ‘ Hy- 
draulics’’ is a table of the flow of water through a 
notch-board lin. wide, and at depths varying 
from jin. to 125in. This would suit you, I think. 
LABOR OMNIA VINCIT. 


(416375.]—Steam Trap.—For compactness and 
certainty of working, I have not found any trap 
tetter than Vaughan’s Ejector. All steam-traps 
I have ever seen require cleaning out at times.— 
Lason Omnia VINGIT. 


(46375.]—Steam-Trap. — I have had several | Have tried, but only fogged the plate all over, or 
years’ experience with Oxley’s steam-traps, and cleaced away all traces of picture.—E. F. C. 


they do their work very satisfactorily. We have 


steam-pipes from boilers at bank to engines under-~wp n 
ground, 48 fathoms, and, of course, there is a great \r:.- 


deal of condensation of steam, the pit being cold 
and pipes uncovered ; but Oxley’s steam-trap keeps 
us ali right. They are a good deal employed in 
this (Cleveland) district, and, I think, give general 
satisfaction.—BRAKESMAN. 


[46376.|— Weight of ‘‘Grosvenor”’ (No. 151, 
L.B.8.C.) Empty :— 


Tons. Cwt. 
On leading wheels .... 10 8 
» driving ,, sesa H4 0 
», trailing ,, Sager <> 12 
Total weight empty.... 33 0 


The tender holds 40cwt. of coals and 2,520zal. of 
water. The total weight of engine and tender in 
working order is 59tons. I have not the weight of 
the ‘‘Terriers,’? but will endeavour to obtain 
them. Sections and elevations of the North British 
engines appeared in Vols. XLV. and XLVII. of 
Engineer, but their weight was not given.— 
METEOR. 


[46377.]—Electric Motor for Tricycle. —I 
am making one, and the weight is about 60lb. I 
calculate eight Bunsen or Grove cells of large 
size will propel it on level road, I should think, six 
or eight miles per hour. A smaller motor and less 
battery power is advisable to propel it a little. This 
would make it equal to level road the day through, 
and would perhaps avoid the ‘‘ Locomotives’’ Act. 
GEORGE TOLMAN. 


|46390.]—Turning Cotton Calender Rollers. 
“ G. H.” requires a scraping tool for reducing ends 
of calender rollers, which should be made out of 
steel 2in. broad by jin. in thickness and about Sin. 
or 9in. in the flat part, with a shank forged down 
to fitinto a handle about lft. in length, so as to 
make up a tool about 1Sin. long. The nose of the 
tool should be ground quite square, and cutting 
edge should be a slight curve to prevent comers 
digging. Twenty-five revolutions per minute 
would be quite sufficient for speed. A temporary 
rest may: be formed either out of 4in. square tim- 
ber hard wood or a piece of iron bar held by suit- 
able brackets bolted to the chucks of the calender. 
Hither cotton, paper, or brass bowls may be trued 
upin this manner. If the metal roller in contact 
with the cotton has a good even surface, use water 
while scraping, and it will show when the ends are 
sufficiently reduced by the middle portions of the 
roller becoming dry.—J. RAWLINSON. 


[46395.]—Gilding Watch Plates.—To make 
watch plates have the frosted appearance, take 2} 
nitric acid, 2 muriatic acid, full strength. Dip the 
articles for a few seconds, rinse in water, use 
oe brush witha circular motion, and then gild. 
—PIvotT. 


[46397.]—Slide-Valve.—If “ Wykehamist’’ is 
a resident in the old city from which he takes his 
signature, he can have the subject explained and 
illustrated to him any day by taking a walk down 
the meadows to the Corporation Sewage Works, 
where he will see the same kind of valves he writes 
about. For the information of others, I may say 
that there are two sets of valves, one called the main 
slides, working against cylinder-face, and the other 
the expansion valves, which slide against back of 
main valves. Each set is worked by a separate 
eccentric. The main valves have a steam-port at 
one end, and are not moved to alter the cut-oif. 
This is done by a right and left-hand screw on the 
expansion valve-rod, so that whichever way the 
hand-wheel on end of valve-rod is turned, the 
expansion valves move over the steam-port in 
valve sooner or later as the case may be. These 
valves are used in other kinds of engines, as well 
as beam-engines.— LABOR OMNIA VINCIT. 


[46401.]—Medical Battery.—Do you require 
a battery of 20 or more cells, oris it a coil aud 
battery ; the latter has been described in “ ours.” 
You could purchase a set for less than the cost of 
materials.—GEORGE TOLMAN. 


[46105.]—Stains on Dry-plate Negatives.— 
(1) Immerse the plate after fixing and washing in 
a bath composed of alum 2oz., citric acid loz., 
water 100z., or in water slightly acidulated with 
hydrochloric acid. Prevention, however, being 
better than cure, dissolve a few grains of sulphite 
of soda in the developer. This prevents its rapid 
discolouration, and thus staining of the film is 
avoided. (2) There is no reliable method of effect- 
ing this much desired restoration.— BABOON. 


(46405.]-—Stains on Dry-plate Negatives. 
—A saturated solution of alum with one drachm 
of hydrochlorié acid to about five ounces, is about 
the best thing for pyro-stained negatives. I think 
if “J. L.” mixes fresh developing solution as soon 
as the first discolours, he will not be much troubled 
by stains. I have never heard of any way of 
renewing faded mercury intensified negatives. 


146405.]—Stains on Dry Plates.—“J. L.” 
@s not state the kind of stain on his negatives. 
et him immerse his unvarnished plates in a solu- 
tion made of one pint of a saturated solution of 
alum, to which has been added 2oz. of citric acid. 
This may remove the stains. Some stains are 
easier removed by soaking the plate in a weak 
solution of hydrochloric acid. Some negatives that 
have faded toa yellow by the injudicious use of 
mercury may be restored by removing the varnish 
and dipping the negative in hyposulphite of soda. 
—W. T. BasHForp. 


[46403.]—Copper Salts.—You do not say de- 
finitely what you wish to do. Do you want to pre- 
cipitate copper from a solution of its sulphate by 
means of zinc? If so, no bath of “double salts,’’ 
which, by the way, I do not know what their com- 
position or use would be, is needed. Place a piece 
of clean zinc in the solution; copper will be preci- 
pitated, an equivalent of zinc being dissolved, 
forming sulphate of zinc. The finely-divided 
copper can be afterwards washed and dried.— 
ARTHUR E. Morris. 


{46409.]—Sulphuric Acid.—As you ask about 
the factor used by Dr. Ure to estimate percentage 
of HzSO, from the sp. gr., I have sent it. Multip 
the logarithm of the sp. gr. by 350; the product 1s 
exactly the percentage of acid. Should you wish 
it, I will send table showing the percentage of 
H,SO, in solutions of various sp. grs. and 
showing degrees of Baumé and Twaddle.—ARTHUR 
E. Morgzis. 


[46412.] Pendulum Spring.—To ‘“‘ Nicholls.’ 
— t'o get spring from collet, take off collet from 
balance with a sharp pocket-knife, put collet on a 
tapering piece of pegwood, or anything round, 
that you can press the collet on firmly; then take 
a very fine needle, and press pin out of collet 
(with needle), and balance-spring will come out 
easily. To cut cff inner end, lay spring flat on a 
piece of clean note-paper, take a pair of fine- 
pointed tweezers in one hand, and anything with 
a point in the other, and break off bit by bit till 
you have broken off sufficient to admit the collet 
freely ; but first you want a spring the proper 
size and strength. To get the size, put a spring 
rather less than your old one (which you say 1s too 
large) between the curb pius, and balance spring 
stud as if you were setting the watchin beat; after 
you have pinned in the spring, see that the second 
outer coil does not touch the inner curb pin or the 
stud, and that the centre of the hair-spring is 
exactly in the centre with the foot jewels; if so, 
you can put that down for the proper size; the 
next you want the strength. Before ycu take off 
old spring from balance, take hold of outer end 
with tweezers, and gauge the distance between 
balance and outer end of spring (while swinging), 
then put on new one, and gauge that, and if the 
distance be about equal, no doubt your watch will 
go about right. Before you pin up tight, if your 
spring is not flat, raise or lower it by the centre 
coil; when flat, pin up tight. If you will advertise 
your address, 1 will help you to put watch in 
thorough good order.—NICHOLLS. 


[46417.] — Instantaneous Photography.— 
The unaided hand cannot expose a plate with 
suficient rapidity to secure the im ression of 
rapidly moving objects; but the hand can be used 
to liberate a spring that will expose for, say, 
1-25,000th part of a second, and this is how the 
so-called instantaneous photographs are easily 
secured.—W. T. BAsnronb. 


[16117.]—Instantaneous Photography.—In 
respect of the theoretical principle involved, yoar 
assumption is quite correct, and also in your illus- 
tration; but practically such a movement would 
not be detecta unless the train were photographed 
broadside on. This, however, has not yet been 
accomplished. In the one or two examples of such 
which have been taken, the point of view chosen 
has been situate about 30° or 40° to the line of 
advance. An exposure measured by tho fraction 
of a second could not be given by manipulating the 
opening and closing with the hands; but there are 
many mechanical arrangements for accomplishing 
this with ulmost inconceivable rapidity, and by 
which an exposure could be made of less than a 
1,000th of a second. Witha drop-shutter having 
a narrow slit, and working immediately in front of 
the sensitive surface, there is practically no limit 
to the shortness of time, especially if the gravity is 
assisted by springs. Jaunsen claims to have made 
an exposure of about 1-3,000th of a second by 
these means. These short spaces of time are 
not assumed, there are instrumental means for 
measuring the intervals.—Babvon. 


[46420.]—Cupola.—If “A Constant Subscriber”? 
will advertise his address, I will give him all the 
necessary information, as it would take a deal of 
space to answer his query. I gave the sizes of a 
cone to melt dcwt. of iron two wecks ago.—Casr 

BON. 
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(464235.]—Gravity Clocks.—To ‘‘ CLERKEN- 
WELL CLOCKMAKER.’’—The barrel arbors of gravity 
or any other clocks do not require hardening. Some 
are even made of iron, but steel is much to be pre- 
ferred.—A CLERKENWELL CLOCKMAKER. 


[46425.]—Gelatine Emulsion. — But a very 
short time, unless youadd an antiseptic. An ounce 
of a 10-grain alcoholic solution of thymol to each 
10 ounces of finished emulsion will keep it good 
for a year at least.—Banboon. 


[46425.]—-Gelatine Emulsion.—I have kept 
unwashed gelatine emulsion containing a small 
quantity of acid (I think three grains to the ounce) 
quite good for nearly three years; after it had 
“ set’? in the bottle I poured over the top of the 
emulsion a small quantity of methylated spirit. 
This may have assisted in the preservation; I 
believe the washing would not affect the result. 
Washing Emulsion.—A very simple way of wash- 
ing emulsion is to coat the plates with unwashed 
emulsion, and after allowing plenty of time to 
get thoroughly set, to place them in plate-boxes 
constructed to allow a stream of water to pass 
over the plates and out at the bottom of the box ; 
after this washing for a couple of hours, or all 
night if preferred, near up to dry. This mode of 
washing has been peculiarly satisfactory in my 
hands.—W. T. BASHFORD. 


[46425.]—Gelatine Emulsion.—Pour as much 
as you will want at a time whilst warm into sepa- 
rate bottles, and then you will not have to melt the 
emulsion more than once. Cover with alcohol 
when it has set, and it will keep well in a cool 

lace. It is said to gain in sensitiveness by keep- 
ing in a moist state. To wash emulsion, get a 
piece of clean canvas, spread it out, and put emul- 
sion in a heap in the middle. Then gather up the 
sides, and twistit so as to make the emulsion go in 
the form of a ball in the middle of canvas. Hold 
it under water ina large jar, and twist it till all 
the emulsion is forced out into long threads. Tie 
a piece of muslin over the jar, and invert it, and 
all the water will run out through the muslin. The 
washing is simply to fillthe jar with fresh water 
through the strainer, shake ic a bit, and allow to 
stand for five minutes, then drain off, and put 
more fresb water. I should do it about six times, 
When finished, it should be left to drain for two 
hours or so. I should think unwashed emulsion 
would keep as well as washed.—E. F. C. 


UNANSWERED QUERIES. 


———_+44—__ 


The numbers and titles of queries which remain unan- 
Swered for five weeks are inserted in this list, and tf still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors, 


Since our last, M.I.C.E. has replied to 45962; J. W. W., 
45990. 


45741, 
45745. 


Civil Service Stric'ures, p. 459. 
Artiticial Limba, 459. 


45762. Boat Tabernacle, 459. 

45765. Watch Jobbing, 459. 

45166. Watch Fuse- Chain, 460. 

45757. “D.H. G.’s’”’ Overhead, 460. 

45759. Sulphurous Anhydride trom Vitriol Chambers, 
460. 

45009. Guttapercha Socket, p. 553. 

46026. G.W. Engines. 554. 

46029. Analysis of Silicates, 554. 

46041. Cement Testing, 553. 

46014. Melting Fat, 554. 

45052. Old Violin, 554. 

46056. Medical Coit, 54. 

46057. Planing Machine, 551 

16039, Potato, &e , Boilers, 554. 

46060. Digesters, 554, 


QUERIES. 


(46127.]—Electrie Engine.—I am anxious to con- 
struct a machine of this nature suthcicntly powerful to 
drive, say, the overhead motion of my Jathe in orna- 
mental turning. The power required for this purpose is 
very little, say the eighth of a horse, or even less. Yet 
this power (though small) is required at tim s continu- 
ously for an hour or more. This, though by no means 
bard work with foot-moti n, becomes tiresome and mono- 
tonous, and it hasoccurred to me that a motor actuated 
by an electrical current would be ju:t what I require ; 
being easily controled, occupying little spice, noiseless, 
anl cleauly, “here have app ared in the Exar 
Meettaste trom tune tu time, numerous hints and dis- 
Jointed instructions from different contributors ; but so 
faras I have noticed, nothing sutliciently detailed or 
practeil to induce an amateur to under. ake the con- 
struction of a motor ot this patur- with the full assur- 
ance that when tinished it would answer his expectations. 
Would Mr. Lincaster, or any other contributor well up 
In such Initters, Kindly sive, thr ugh these columns, a 
drawing with fully-deta led practical instructions and 
dimensions, of an engine capable of giving out, say, a 
Quarter Jiorse-power, and possessing the following 
4monest other points of exeellence !—Greatest power 
WE smallest amount ot battery waste ; compactness ; 
Simplicity of construction ; little liability to derange- 


ment; speed and power easily controllable; and 
economy in working ; and at the same time describe the 
best-known form of continuous battery not liable to give 
off noxious gases. Now I believe that an article ora 
series of articles plainly and concisely written, giving 
every dimension, number, and mode of wrapping mignets, 
with every other particular, would be welcomed by many 
readers, and its construction undertaken by many ama- 
ae requiring asmall, continuous, and unvarying power. 
—Ivory. 


[46128.] -Pumping.—Will any reader tell me how 
many gallons of water would a pumping engine throw at 
a stroxe, running at the rate of six strokes per minute ? 
The engine is 7ft. stroke, 12in. in diameter. Please put 
it in plain tigures. —E. J. D. P. H. 


[46429.]-—Skina Disease.—Will Dr. Edmunds, or 
any reader of the Enouisn Mecnmaxic who has been 
troubled with psoriasis, kindly inform me ıf it is possible 
to effect a really permanent cure! I have tried many 
remedies during the last five years (under the best medi- 
cal advice at my disposal), both internal and external ; 
but they have all failed to give more than temporary 
relief. I am inclined to believe tbat proper diet has a 
good dealt» do with this trouble; because, duringa 
voyage to India some years ago, the skin affection disap- 
peared, owing possibly to the lack of milk; for on 
returning home and resuming the use of milk, the 
psoriasis came back again, As, however, a number of 
medical men assert that milk should be freely used, I am 
at a loss what to think regarding it, but shall be glad of 
any information.—AARINE ENGINEER, 


[46430.)—Colours on Fabrics.—What are the tests 
usually employed in trade to test the stability ofa 
colour on a dyed or printed fabric? Maybe, Mr. Allen 
will oblige with the information.—Pro Bono Pusuico. 


(46431.]}-Worsted and Woollen Yarns.— 
What are the chief distinguishing characters between 
worsted and woollen yarns? Which of them dyes up 
the best and takes the most permanent colour !—Pro 
Bono Pugruco. 


[46132.]-—Spiral Spring.—Will any reader tell me 
how to make a spiral spring about No. 12 gauge steel 
wire, and how to temper ? What kind of steel would 
you recommend for toughness and strength 7—Aw Ama- 
TEUR READKB. 


[46433.]—Potato Disease.—To Mr. Apaus,—Will 
Mr. Adams, the writer of ** Observations on the Potato 
Disease,” last May, please say in what form the potash 
recommended should be applied !—au. E. 


(46134.]—Mledical.—To Dr. Eouunps.—Might I ask 
Dr. Edmunds if he would consider it indis-reet fora 
young man to marry a young woman aged 25 who has 
been troubled with pleurisy and sore tbroat ? The querist, 
being left a widower very early in life, in consequence of 
his wife’s decline, would fain ask if, in this case, the 
complaint might assume a serious form? The young 
woman’s doctor has advised marriage.—CavTious. 


[43435.]—-Magnetic-Bell Hammer.—Might I ask 
Mr. Lancaster to inforin me how to counect up a wheel 
revolving magnetic bell-hummer ? I have taken it adrift, 
and forgot how to join up connectivns again.— AMA- 
TEUR. 


[416436.]-—Chemical Balance.—Can anyone recom- 
mend a good balauce that wil weigh from 50 grains to 
one milligramme, and not exceed £210 price? Itis for 
use in the study of agricultural chemistry. Any informa- 
tion will oblige—AGaBRICOLA. 


(16137.]—Soda Lime.—How is soda-lime prepared ? 
What is its action on nitrogen? Give equation. Can 
the soda-lime from one combustion be used over again ? 
— AGRICOLA. 


[46438.]- Handel Organ, Crystal Palace.— 
Can any of your readers intorm me what alterations are 
being made in this instrument ?—F, J. W. 


(46139.]}—Legal —Will Mr. Whetherficld, or some 
other lezal gentleman, kindly answer the following I-A. 
left prop. rty in the hands ot two tru tees to be equally 
divided between B. and C. at the death of D.; C. dieda 
few weeks before D. C. left all her share to E. uocondi- 
tionally ; but E. is the issue of C. by marriage with 
deceased sister’s husband. There were two executors to 
A.’s will, but by some misunderstanding they were not 
together when the will was proved. ‘The one that proved 
the will has handed over all the estate to B. I may say 
C. appointed the eame executor to her will. He says 
that it is not necessary to prove C.’s will, because E is 
the issue of deceased sister's husband. Cannot E, cluim 
her mother’s shure ?—OxeE ANX ous To Know, 

(46140..—Analysis of Soot.—Perhaps some of our 
chemists will be able to give a few hints on the analysis 
of soot, and the ingredients usually estimated, with va ue 
per unit of cach j—AgkiCOLA. 


[46441.]—-Vacuum Brakes.—Can any reader of the 
Mucuanic tell me the nam- of tbe vacuum brake now in 
use on the Bristol end of the Midland Railway? How is 
the vacuum formed, maintained, and destroyed? Are 
there any books yet published, describing the various 
systems of continuous brakes ?—M. B. W. 


(46142.]—-Launch.—To ‘Susniaut.’’—I shall be 
much oblized for a working sketch (with dimensions) of 
the must approved form of st-in-tube bush, with wood 
bearings ; and alo of a thrust block and bearing for a 
serew-shaft 1łin. dia. Does the advantage of havinga 
propeller ubaft the rudder outweich the manifest disad- 
vantage of the arrangement? Probably * Sunlight ” 
has frequently hal opportunities of judging.—L. 


[16413.)—-French Wire Gauges.—I should be 
obliged by the information what the measures io deci- 
mal inches ure of the Paris and French wire-gauges ?— 
E.T. 


(16444.]—Press for Moulding Blocks.—I am 
inahing a composition which is to be made into blocks of 
the following dimensions ; Yin. x vin. X3in. This compo- 
sition is of such a consistency that if the hand be d'y it 
may be handled without adhering to it. To make this 
material into blocks, I press it through a die and cut 
thein off to the desired length. What I want is a 
machine which will make this material into blocks. 
Would a press such as is used by soapmiters answer 


my purpose, or could any reader give details of a 
machine suitable ?—S. S5, S. 8. 


[46145.]—-Gazogene.—Will some fellow-reader tell 
me how to repair an ordinary domestic gazogene which 
leaks between the upper and lower bulbs !—W. H. 


(46446.]—Mr. Bennett’s Battery.—I have just 
set up one ce'l of this form, as described on p. 5, porous 
pot Gin. by 1łin.; tin can 4in. by 4in. Within five 
minutes of the solution being in, the bell started, and 
has been goiug for a couple of hours, and scems likely to 
keep on. It is ringing abou’ the same as it does with 
two pint Leclanché’s which have been going a twelve- 
month, One thing I failed in—that was, getting the 
“ potassium hydroxide,” or “ caustic soda,” at anything 
like 2d. per pound. I went to a good wholesale druggists, 
and they told me “ potassium hydroxide” was not 
“ caustic soda,’ but ‘caustic potash”; so I had 
“ caustic potash,” and paid three shillings per pound for 
it. Itisio round sticks, about gin. by Gin. This makes 
the cell as dear as a ** Leclanché,’’ very nearly. What I 
want to know (and I don’t expect Iam the only one) is, 
how to get the alkali meant in the paper, whether it is 
eel a soda, at anything like a reasunablo price !—W. 


(46447..—Gauges for Lead Pipes.—I have been 
in the trade of lead pipe-making for some years now, and 
we have only gauges made by ourselves. Would some- 
one inform me is there a standard gauge, or is there any 
arithmetic rule that I could use for the purpos> ?— 
Tuomas Price. 


(46448.}—Powder-Mixing Machine:—I want to 
mak- a machine to thoroughly mix powders, about 56lb. 
at a time. Will some of my fellow-re:ders kindly inform 
me how !—H. T.J. 


(46449.!—_ Underground Siphon.—To “Tuna 
Kary.’’—Oblige me with the tollowiug intormation. What 
should be the discharge of water in gallons per minute 
from a siphon-pipe 2in. diameter, and the pipes 300ft. 
long, and the fall of the same about 1 in 4, and the verti- 
cal height from the surface of the water, including the 
valve-piece tothe top of the bend to the path of the in- 
cline, is about 3ft.? A formula on the above will greatly 
oblige.—Anx10u3a To Kyow. 


(46450.]— Separating Fat from Mineral Oil. 
—I havea quantity of fat mixed among mineral oil. 
Cun anyone tell me how to separate the fa. on a cemmer- 
cial and paying plan, or fur what purpose could the mix- 
ture be sold as it is {—CuaANDLER. 


pont i SpUNg Blinda] wint to make a self- 
winding spring blind for outside of shop. Can any 
reader kindly obtige m+ with instructions how to make 
one about 1uft. wide—the kind of spring used, and the 
mode of fixing it, as well as the strength of spring 
required, accurding to size of blind, is what I want to 
kNOW.— BNGINGER, 


(46152.]—To “Finem Respice.’’—I am about to 
construct a brass camera on the principle of the one 
described in query 34379, Vol. XXVIIL., p. 304; and 
should like tu know if the size mentivned would be suit- 
able for taking lake and mountain scenery: the lakes 
being about one mile across, and the mouutains about 
5,000 or 6,00urt. high ? 2. If 1-32nd of an inch would be 
strong envugh for a camera of Sin. dia tu be made in two 
pieces, one tu slide iuside the other, rack and pinion 
being used to focus with ? Can it ve made hght-tight on 
this principle? 3. Are Darlot lesses of lin. dia. to be 
obtained ready fitted with rackwork and central stops ! 
Can ruck and pinion be purchased separate from the lens? 
—AN ENIUUSIAST. 


(46153.]—Mortgage.—To Mr. WRETNERFIELD.—M. 
took up a mortgage (£325) of C. for 15 years in 1861, to 
which 5 per cent. was to be paid yearly, but paid 
some time afterwards every quarter. C., sent M. six 
months’ notice to call in mortgage on the 15th June, 1870. 
M. paid interest regularly up tu 1869, and being pressed 
for money was not ready just at the time to pay the next 
three quarters of 1870. C. put M. in the County Court, 
and got judgment against her goods, and sold them on 
De «. 23, 1870. On the following January (1871), C. put 
up property for sale, and said he sold ıt for £496. C. 
paid F. another £100 pounds that M. owed, but F.’s 
security was on a different property. ©. was offered his 
own mortgage (£325), but refused to take the money be- 
fore the time expired. C. will not answer any of M.’s 
letters ; and he has had pos<ession from 1571. M. went 
away on business before he sold the houses. Before M. 
came back, C. had got into the houses and turned a man 
out that was put in by M to keep possession, M. wants 
to know whether he can’t recover property by paying the 
£325 and interest now ? or if not, what is best to be done 
to bring the mortgagee to book ? Can you tell me what 
it will cost? I am not able at present to pay a solicitor 
his charges till after I get my pruperty.—Grorae Mount- 
Joy, 


(46154.|—Gas from Wood.—How many feet of gas 
should I get from 1121b. of wood ? Would the ash left ia 
the retort be uf any value ?—CALIFORNIA. 


(46155.] -Educational Prize Trust.—Last year, 
one J. Bell, in London, otfered prizes for the solutions of 
six numerical puzzles. Have the prizes been paid, and 
where have the sulutions been published 7-N, 


(16156.1—-To Mr. J. Charles King, or any 
Wheelwrnizh'.—Ihave a job to put a new hub toa 
very heavy timber gig wheel without taking 1t to pieces ; 
every part is round out the hub, whien is broken out, 
being of bad timber; but the spokes are sound, und the 
fellues and straik tires areas good as new. To rip it to 
pieces and drive the spokes into the hub, and felloes on 
to the spores, and toen retix the straix tires red-hot, 
would make buta damaged job tor many of the spokes 
und felloes, even it the wheels could be taken apart with 
breaking several of the ftelloes und spokes. How is the 
nub to be put unto the whel without disturbing any part 
of it ?—Jo:KIN. 


(46157. —Battery.—I have t» thank Messrs. Tolman 
and Lancaster fer ther rephes to my query about 
battery, and in answer to the latter gentleman, I may say 
that L require a battery-power equal to four quart Bun- 
sews cells, Which can be kept constantly cuarged and 
ready for use at any time, It is to work an electric 
hammer whi h operates by means of a small el etro-maz- 
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net, wound with No. 32 silk-covered wire. It is similar 
to the one used by dentists, and is worked for two hours 
at a time. Now I wish to know what is the most econo- 
mical and best form of battery I can use ?—MALLEUS. 


[16453.]-Fernery Pipes.—In my fernery window 
the warming-pipes are of brass, and take a great amount 
of cleaning, as the drops of water tarnish them. They 
were not lacquered, because it was pointed out that this 
would turn black as soon as the hot water passed through 
them. Is there any kind of varnish or enamel that I can 
get todo them over with that will preserve their good 
appearance, both egainst the heat within and the splash- 
ings of water without ? If anyone can tell me either 
how to make such, or what to get, and where to get it, I 
shall feel obliged.—AtIaANTUM. 


(46159.]—Drilling Machines, &c.—I have one of 
Mr. Cohen’s little drilling machines, but can’t make it 
any practical use tome. If I put stock in vice, I haveto 
hold the article to be d:illed in my hand. It will never 
do for me to hold it in my hand to drill pivot-holes in 
watchbwork, for I can’t hold it firm or steady enough for 
that. Would ‘ Altojoe,’’ oc others of the trade, kincly 
name the best sort of drillingemachine for an amateur 
clock and watch-jobber, who has not a mandrel or lathe ; 
nothing but a small vice to hold the stock? I shoul 
like one that would drill from jin. down to pivot-holes, 
either in'brass or steel. I have thought about an Ameri- 
can drill-brace with a gear-wheel. I thought by this I 
could put the article in vice, and hold the brace in my 
hand, and drill with greater speed and force than with 
the bow. Are those machines ever used by clock-jobters? 
Iam a self-taught jobber, and very anxious to learn the 
trade; if any will tell me how tə proceed I shall.be 
thankful. Can someone also tell me how to lessen a gold 
ring in diameter (without cutting it), and how to make 
gold paint for painting jewellery after it has been 
soldered ?—A LEARNER. 


(46160.)—Tortoise-Shell.—My tortoise has died, 
and as the shell is a nicely-tnarked one, I want to pre- 
serve it. Canany reader kindly tell me the best way to 
abstract the carcase? Would boiling affect the shell iu 
any way {—W. G. 


[46461.] -Sharcoal Farnace.— Will a reader 
kindly inform me how to make a small charcoa! furnace 
for heating retorts, crucibles, &c., and suitable for other 
general chemical operations :—Hucu TUNNADINE, 


146462.. —Measurement of Electric Current’s 
Strength.—Will someone kindly describe how I can 
make an instru:inent for measuring the strength of elec- 
tric current in ohms or any conyenient and well-known 
unit? I wish to find the power, as a generator, of a 
dynamo-machine I have constructed, but do not know 
how tv set about it; oblige—Coustry PLrovensoy. 


Hes White Lead: I intend to have a consider- 
able quantity of painting (dwelling-houses) done, and 
wish to rd against adulterated white-lead being used, 
and shall feel thankful for a suvgestion as to how I can 
do this. The best sample I can get from a shop is only 
4°75 sp, gr.; and according to a rough test, appcars to 
contuin nearly 20 per cent. of baryta, and a large quan- 
tity of chalk.—Cxrera. 


[46464.]—Steel Rails.—What_ percentage of their 
main lines have the principal railway companies laid 
with steel rails? Also, what are the weights per yard 
and.lengths of the rails? What is the advantage of 
keying the rails on the inside, us on the Midland, instead 
ot Ga outside! What companies adopt this plan ?— 

cK. 


(46465. |—Midland Carriages.- What is the length 
of the longest bogie carriage? What do the initials, 
“M.S.J.S.,’’ on the carriag s of the Midland Scotch 
traius, stand for ]—McK. 


(46466.]—Siaining.—Will some chemical friend give 
a list of a few chemicals having such a marked atlinity 
(like pyrogallic acid and ferric sulphate) as will be suit- 
able for marbling or mot'ling, in imitation of tortvuise- 
shell, horn and various fancy woods, giving the colour of 
the solutions and their precipitates !— W. W. 


(46467.)—Rheocord.—Will any of your correspondents 
kindly infurm me if they know any simple form of rheo- 
cord which will reduce voltaic currents to almost zero ?— 
PuysioLoaist. 


(46168.)—Brake for Omnicycle.—I wish to have 
a band-brake tomy omnicycle. I thought of having a 
grovved wheel with steel band secured tu met:1 hub with 
thice orfourscrews, anda handle toreachto my presentrest- 
handle, and a click or dog to the hundle to go intoa 
notch secured to the side of the backbone ; so that when 
the brake is full on it will 1emain fixed until, by a 
thumb-piece attached to handle, it can be relicved, 
Sketch will oblhge—Owye 1n a Fix. 


,46169.|—Toning.—Is it possible to tone platinotype 
prints to a purple or brown culuur ?— Lex. 


[46470.]—Diagrams of Oscillating Engines as 
on London Kiver.—Will some or * ours ” suy how 
these are taken, su far as the fair leads and geur are con- 
cerned! The pipe on which iudicator is tixed stands up 
level with cylinder cover; how then is the string fixed to 
crank, and how conducted to same from the indicator ? 
Clear particulars and drawing will oblige—Workina 
FitTxu AND an OLD READER. 


(46171.]-Great Eastern and Great Noxcthern 
Joint Line.—Could some of your rulway correspond- 
cnts give me a little information about the above line, as 
I see that a portion from Spulding to Lincoln is now 
opened for trafic? What is the route the line takes? 
What works will be underinken on the portion of the 
existing line between March and Huntingdon? When 
will the works be cummenced in this locality? Who is 
the contractor for the cozstruction of the linc?—A 
Honts. MAN. 


(46472.|— Wagneto- Electric Machine.-—Will 
some reader of the “E. M.” kindly inform me how to 
make a magneto-elcctric machine, and how to regulate 
the curr-nt? Is the machine u:ed in electro-deposition ? 
I want, if possible, to use one for depositing gold and 
silver in the p'ace of the Daniell cells I am at present 
using. A machine giving a cvrient equal to two quart 
Daniell cells would be quite sutlicient for my work,—A 
Youno JEWELL R. 


[46173.]—Pressure of Water.—A lock-zate is 12ft. 
wide, and has a depth of sft. of water pressing 
against, What pressure does the lock-gate sustain ! Also, 
if it be required to find the pressure against the lock-gate 
2ft. from the bottom, how must I tind it?—W. H.B., 
Bradford. 


[46474.]—Chime Clock.—I have had the above to 
clean, verge escapement, good-20ing order ; maker, Jonas 
Rant, London, no date. The owners wish to know the 
probable age. Can any of * ours” tell me what years 
the above maker carried on busines: in London? Also, 
what is the use of plate 141n, dia. wi:h figures on it trom 
1to12! This plate is between dial and hour-hand, and 
fitted a tube, the iuner end at back of dial, had a pear- 
shuped boss which fitted loosely the tube or boss of hour 
wheel. There was nothing thut I could see missing from 
the clock.—Hoprrvun. 


[46475.]-—L. & N.W.R. Engines.—Will any of 
our iciders kindly give the number of Saipe, Skylark, 
Sceldon, St. Alban’s, Telegraph, atd Iron Duke? Also 
the dates of Atlas, Councillor, Elws, Wyre, Simvom, 
Vizier, Vulture, Viscount, Lawrence, Medea, Lapwing, 
Arab, and Python !--Gea. 


(46476.)—Dull Window-Glass.—I have some 
vineries and frames in close proximity to smoky chim- 
neys of dwelling-houses of my neighbours; and in con- 
sequence they are always dull and obstruct the light, 
being covered with fine soot, which seems to penetrate 
into the very substance of the glass. I have tricd scrub- 
bing wth soap, and also washing with bydruchloric acid ; 
but all to no purpose, and they appear to get duller 
every year. Can any kind reader tell me howto remedy 
this !—CanTON. 


(46477. 1—G.W. Engines.—Wanted the dates and 
size of cylinders of the following engines 1—1581, 1513, 
1220, 852, S26, 750, 619, 457.— C. H. 


(46478.J—L. & N.W.R.—Will some reader kindly 
favour me with a sketch and detailed dimensions of the 
L. & N.W.R. tank engines (outside cylinders, tour- 
coupled, dome close to 1unnel) which run on the North 
London Railway from Broad-street!— kL. E. R. TRAT- 
MAN, 


[46479.}_Steam Carriages.—Can any reader 
give me a sketch of the following steam-carriages, men- 
tioded in Mr. Clarke’s ‘‘ Locomotive Engines,” with par- 
ticulars!— 1, ‘“‘ Enfield,” Eastern Counties Railway, 
when Mr. Samuel was engineer of that line. 2. ‘* Ex- 
press,” same line; but; I think, of more recent date. 
3. “ Fairtield,” which used to work the Tiverton branch 
(broad gange) of the G.W.R. 1 believe all three were 
constructed by Adams and Co.—E. E. R, Tratuay, 


[46180.]—Landlord and Tenant.—To Mr. 
F. N. WETHIE»sFIELD,-—- Tenant took furnisned rooms at 
per week, Having occupied them, and was given latch- 
key, afterwards arranged for an employé to occupy 
them. Heulso was supplied with key. ‘The reutbook 
was kept and puid in the name of first tenant, who was 
considered 1espunsible. The employé was calied away 
suddenly, and never gave notice to give up rooms, the 
bill being forwarded, the first or responsible tenant still 
holding his key, and neither having given notice. Can I 
recover rent and price of key! And does the fact of 
holding kcy constitute tenancy !—HousEnNoLDER. 


(164S1.])—Boiler-Pump.—Tuv ‘“Susuiaut’?? AND 
Otuexs.—I have a boiler-pump worked by an eccentric 
on flywheel shaft. I want to knew how much water per 
stroke it sends into the boiler. My idea is to multiply 
the length of the stroke by the diameter of ram.—SLo- 
cum PubGen, 


(46482.] — Gregorian or Cassegrain. — To 
“A.N. H.”?—I am sorry I did not mention the distance 
between the mirrors in my last. It must be about 2zin. 
Will you kindly suggest curves? If you have had expeti- 
ence of Cussegrain’s telescope, perhaps you will let me 
know what yuu think of it !—G. L. E. 


[46453.]—Diamond Work.—Could any of your 
readers inform me what alloy is used for diamond spray- 
work, or if itis just the pure silver? as I tind our work 
to tarnish quicker than English.—JEWELLER. 


|46484. ]—Lathe.—Will some of our lathe correspond- 
ents kindly advise !—I have a 3lin. back-geared lathe, in 
which the backgear slides endwise in and out of gar, 
and the pulley is fastened to front gear-wheel by a small 
bult and nut rliding ina slot in front of wheel. I want 
to put a division-plate on front of cogwheel, but must 
have a different way of clamping pulley to mandrel tirst. 
I thought of doing ita way 1 have secu some, with a nut 
on mandrel at the back of the pinion on pulley, and this 
is screwed up tightly when working without gear and 
holds by fricuon between pulley and fiont gear-wheels. 
But the space between mandrel and back gear-wheel is 
only a little over 3-16in., and thi.t is not enough fora 
proper nut. Would it do if I had a cylindrical nut, and 
screwed it by asori of hook-wrench put into hoies in its 
surtace? Would a nut only 3-1öin. thick be strong 
enough! If this way is not advi able, could someone 
teu me how to manage it without using front of mandrel 
gear-wheel ?—E. F. U. 


[46485.]—Pedal Organ, &c.—Will one of our cor- 
respondeuts in such matters udvise me whether to build 
an Sft, or 16ft. tone pedal Lieblich bourdon to a ong- 
manual ¢rgan containing Lieblich Gcd.ct, S{t.; Gamba, 
8ft.; Dulciana Principal, 41t. ; and Fitteenth, 2ft. !? Also, 
give address of a firm who supply the strained and un- 
strained white leather for bellows, pallets, &e.? Organ- 
builders are sv exorbitant ın thcir charges for these 
things.—SLy Doa, 


(16486.)—Baking.—I wish to commence a bakery 
capable of turning out 70,000lb. of bread per week. What 
is the most improved method of kneading? Which is 
the test style of oven, and how heated, and where can 
they be seen at work? Any other information will be 
welcome.—H. WASHINGTON. 


_[46467.)—Chemi a].—Would any chemist kindly fur- 
nish a simple und easily-applied test, whereby salt-water 
may be distinguished trom fresh when absorbed in small 
quantities by cotton, jute, or other tibres, cither in the 
raw or muuufactured state ?—L’poot, N. 


[1Gis8.]—Legal.—To Mn. WETHERFIELD.—À, owns a 


! foundry ut the back ot B.’s house. The chimney con- 


nected with the boiler was, until recently, carried toa 
distance of about 50!t. from B.’s house, and then toa 
height of about 30ft.; but a new boiler has beca put up, 
and the chimney carried straight up not more than 15ft. 
from the ground. It is now close to B.'s gardéen-wall, 
and about 15ft. from his house, and the volumes of 
smoke are a cuntinual nuisance. Is this allowable; and 
if not, what remedy is there?—E. J. BarsaGce. 


[161*9.]—Bieycle Making.—I szall feel obliged to 
any of our readers who could inforin me whether, in fit- 
ting neck and back-fork in backbone apd front forks 
(hollow) to head, they have to be drilled an'l pins or rivets 
put through in additi n to brazing, or will brazing alone 
suffice to holl them? I may mention that it is a sia. all- 
bright machine I intend making for my own use. Any 
hints on the fitting, &¢., of machine together will be 
thankfully receives by—AN AMATEUR. 


[46490.]-G.P. Joints.— Willone of yourrcad+r3 kindly 
inform me how the joints are now made in the noder- 
ground (street) telezraph wires? The Chatt rton’s com- 
pound, which was formerly used ut each stage, has, I 
believe, becn discontinued; and nothing but sheet percha 
used. Perhaps one of your readers would kindly give 
the details, how to make a juint to test well and look 
well ?—Issrecton. 


[16191.]—Telescope.—To Mr. Lancaster.—I havea 
4sin. teleecope, ldin. aperture, and, strange to say, when 
I look atan object a sort of cloud covers the eyepiece. 
This is removed by removing the eye about an inch from 
eyepicce of instrument. I should like to know what is 
wrong !—Onvecr. 


ANSWERS TO CORRESPONDENTS. 


——+-¢4—— 


®.* All communications should be addressed to the EDITOR 
of the Exauisah Mecuanio, 31, Tavisiock-strect, Covent 
Garden, W.0. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Pat 
titles to queries, and when answering queries e 
numbers as well as the titles of the queries to which the 
replies refer, 3. No charge is made for inserting letters, 

ueries, or replies, 4. Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise= 
ments. 5. No question asking for educational or scientific 
information is answered through the post. 6. Lettera 
sent to correspondents, under cover to the Editor, are 
not forwarded; and the names cf correspondents are not 
given to inquirers. 


*,* Attention is especially drawn to hint No.4. The 

ace devoted to lettera, queries, and replies is meant for 
the general good, and it is not fair to occupy it with queg» 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to rcplies which are. he ‘‘sixpenny Sale 
Column ” offers a cheap means of obtaining such infor- 
mation, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, March 22, and unacknowledged 
elsewhere :— 


Rh. Uxaty.—John Wilks.—R. O’HMara.—J. Bateman.— 
Chance Bros. and Co.—R. Vion.— Rev. W. L. Pendered. 
—G, Weks.—J. Noble.—liev. J. Rawlins.—F, 
Nunus.—Coliodion, — Starlight. — Poor Peter.— Total 
Heat.—T. Neilson.— Platform.— Kappa. —Meteor.—N. 
SN. Godtrey.—R. P.—Amateur Polisher.--J. H. B.— 
Viga C.-Gymnastic.—Jumbo.- Fellow Workman.—- 
W. G. S.— Fond of Wood Turning.—G. Tolman. — Cone- 
rad.—F. W. G.— W. Hosken.— Clyde. 


A NEW VOLUME. 


No. S85 was the firt of Volume XXXV. Reader 
willing to oblige us by recommeuding ** ours’? ts new 
subscribers should dv so uow, when a new volume is 
commencing. The index to Vol. XXXIV. is pub- 
lished in this number and cases and bound volumes 
will Le on sale shortly. Readers desirous of making 
up their sets for binding tne last volume are recom» 
mended to do so at once, us the back numbers soon run 
out of print. 


Exguiner. (You can obtain a copy at Somerset House 
or your local private rezistry. ‘Lhe cost is not heavy, 
but according to length.)—U. S. A. (We cannot in- 
rert queries asking for information about persons. 2. 
The climate of the district named is the most enjoyable 
in England, except in the extreme south-west, where a 
grat deal of rain talls. | Penzance or Falmouth ought 
to suit you, and if you find them too relaxing you can 
easily shift your quarters to the nertheru coast, Where 
the fresh breezes from the Atlantic sweep “all down 
the thundering shores of Bude and Bos” ata rate that 
ought to satisfy the mostardent lovers of the boisterous.) 
—L. Brrourser. (Received with thanks, Will gladly 
uecept and report.)—S. Crorr axp Sons. (We do not 
kuow the aidress. You had better ask *' Tubal Kuin ?”’ 
for it through the “Address” column.) - WoULD-BE 
Watcu Jupper. (We do not see that you can do any- 
thing else but follow Mr. Beuuinont’s example as 
detaued on p. 628. You are evidentiy hardly prepared 
to start in business for yourself yet.)—Alan or Kent. 
(We are of the same opinion as your medical man, and 
even if you still experience no ill etlects, should advise 
you to be very careful.)—Oxopus. (If your hip joint is 
really dislocated, you had better see a surgeon, aad not 
waste valuable time in quacking yourself with galvanic 
Lands for rheumatism and liver complaints, or lis en- 
ing to old women’s tales about ‘‘ want of oil in the 
sockets.”) —CLeay Water. (You can do nothing with 
the filter but get rid of it, and get anuther with a move 
able top, so that you can yourse f remove and clean the 
charcoal block at least unce a menth.)—k. Carter. 
(Received, but could riot spure the necessury space. We 
have already devoted some room to the association, and 
wish it all success, but ure very crowded Just now.)— 
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THE GONIOSTAT. 
By J. H. Evans. 


HIS instrument is one of the most use- 
ful, and is, consequently, a necessary 
adjunct to any amateur mechanic’s work- 
shop. In the first place, it is as well to draw 
attention to the fact that a great many tools 
are often entirely spoiled from being badly 
eround; the angles are rendered anything 
but what they originally were, and, there- 
fore, a reproduction of any work previously 


done by a cutter that has been ground by 
hand is quite impossible, and it is to aid 
those in want of the knowledge of such 
instruments as the engraving represents that 
I endeavour to give all the details necessary 
for making such atool. There were, at an 
earlier period, several different plans devised 
for effecting the same purpose, but I think 
the present one is the best in every way. 
It was a rule not long ago to fit the instru- 
ment into a box, having three trays to draw 
out, each one having a different plate let in 
—viz., one of oil-stone, one iron, and one 
brass. But I have arranged it ona different 
principle; that is, to have a mahogany block 
9in. by 12in., and all the three sharpening 
plates on the same surface; the Goniostat 
is fitted in the centre of the block, and a 
mahogany cover fits over the whole lot, so 
that it is simply to remove the cover, and 
when setting the tools they can be passed 
from one to another of the plates in much 
less time and with greater facility than when 
the plates have been taken from different 
places. When getting up a cutter to perfec- 
tion it should be finished upon the iron 
plate with a little crocus. We find that a 
keener cutting edge is thus obtained, and I 
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would here advise a)l who essay to try orna- 
mental turning, never to be afraid of devoting 
time to sharpen the tools before beginning 
to cut. 

To make such an instrument will re- 
quire excellent work, and although there 
is not much to look at in it, it is by no 
means an easy thing to do. Fig. 1 repre- 
sents a front view of the instrument, and 
shows distinctly how the different angles 
are obtained. It will be seen thatthe arc 
is equally divided on each side of the centre 
line, so that double angle tools may be got 
up to the greatest perfection. Fig, 2 shows 
a side-view, whereby the divisions on the 
steel arc are seen, also the manner of putting 
together the knuckle joint, and the two 
steel pins upon which the irstrument is 
worked. Taking the side view, it will be seen 
that the steel piece Fig. 12 is fitted to the 
metal, and curved to fit over the top of the 
steel arc, so that when the screw C is 


blow with a hammer will loosen it all, and 
the cement can be used over and over again. 
This, I may mention, is a most serviceable 
item in a workshop, and is used for many 
other purposes. Having turned the back, 
the parts not turned ehould be filed off true 
to the turning, and if well done, and the 
plate has been flat upon the chuck, it should 
be the same thickness all over. This being 
the case, the outer edges may be made to 
the proper shape. We may now proceed to 
bore the hole A, Fig. 3, m which the pin 
of the tool-box A, Figs. 5 and 6, i; to be 
fitted ; although the drawings are made half- 
size for the convenience of the paper, they 
will give the dimensions. I will give, how-. 
ever, the exact sizes for the various fittings. 
This hole then, A, Fig. 3, is 3 of an inch in 
diameter, and countersunk at the back, with 
a pin countersunk Zin. diameter, and 3-16in. 
deep. Thescrewmay be made with thetbread 
that is the most readily. obtained, and, as 


tightened, the curved piece will clamp down | these appear to be the Whitworth threads, 


upon the arc, and hold it tightly to the di- 
vision at which it is set. 


are made to exactly the half-size of the 
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original, so that little or no difficulty will be 
experienced in making patterns, and to 
facilitate operations I will, at any time, 
allow castings from my patterns, and so 
save any trouble at allin that respect. Hav- 
ing, then, the castings and forgings all ready, 
first see that all the rough cdges are 
taken off, and as a beginning take the large 
plate, Fig. 3, and get the front up to a sur- 
face ; then place it upon a wood chuck that 
has been previously surfaced, set it so that 
as much of the back of the plate as possible 
can be turned between the projections where 
the tool-box, Fig. 5, fits, and that in which 
the arc works. In making them we generally 
have three or four placed on a large chuck, 
and turn them all at the same time. When 
turning one, however, the same process 
must be gone through, and to hold it to the 
chuck, good strong cement is the best, as it 
docs away with clamps, which are sometimes 
in the way. [had better give the proportions 
for such cement as we use, and fiod answer 
in every way: It is simply made of resin 
and beeswax, two of the former to one of 
the latter, made hot in a small ladle and 
placed round the edges of the work with a 
spoon. When the work is turned a slight 


as a rule, the 3-16 of that make will do 


The engravings | perfectly well. Before proceeding with the 


steel parts, the action had better be got to 


1 W 


work ; therefore, Fig. 4 must form the next 
piece to do. The thickness of the front 
plate is }in., so that Fig. 4 should be the 
same. The top having been filed up flat, 
let it be placed on a chuck and turned 
im the same way as Fig. 3. When done, 
it can also be shaped up to what is 
required. It will be seen in Fig. 4 that 
the points of the screws project through 
about an eighth of an inch. The heads of 
these screws are ĝin. diam., and the 
screw may be the j}-Whitworth. I will 
take it that these shall be considered the 
threads throughout, provided the finer 
threads, which have been discussed, are not 
in the possession of the person about to 
make such a tool as that now under our 
notice. The screws in their place, the joint 
will be the next thing, and to file it up to u 
perfect fitting is not an easy task. I will 
endeavour to give the best idea I can of 
doing it to perfection. Having the two 
screws in their place, we will leave them for 
a time, and cut out the place wicre the 
curved parts in Fig. 4 are to work into 
Fig. 3. In order to get these out well, a 
long countersink, with a pin on it the tame 
size as that on the points of the screws, 
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must be made, and it must bo made suff- 
cientiy long to allow the chuck in which it 
is fixed to revolve without interfering with 
the sides of Fig. 3. The diameter of the joint 
to be cut is exactly ŝin., so that that must 
be the size of the countersink, and it must 
only be made to eut on the end. A small 
hole the size of the pia on end of screw 
must now be drilled in the metal in a line 
with the back face of Fig. 3, and side of it 
cut away with the countersink tillit reaches 
the body òf the metal, where it fits between 
the space scen in Fig. 4. Having cut out 
the place for the joint, to fit the other 
portion will form the next part, and I will, 
us I say, give a hint as to the best means to 
adopt. 1 have said that the screws are 3in. 
dia. in thehead, which is the exact size of the 
countersink, and we have found the surest 
way of making a gocd jomt is to make 


a pair of screws with the heads the 
exact size of the countersink used to 
cut the recess and barden the heads; 


this will be a guide to file the joint 
to, and the screws being hardened will 
prevent too much being taken off where it 
shouldaot be. Care must, of course, be exer- 
cised, or the files will soon be of little use; 
but a good viceman has no need to damage 
the file because the guide is hardened. It 
will be observed that where the instrument 
is jomtet it opens toa right angle, so that 
more than halt the circumference must work 
freeiy. Having the body of the work jointed 
up, the stecl arc, Fig. 7 will be the next 
part to proceed with. The radius of it must 
be desciibet from the centre of the knuckle- 
joint, ana the best way to get the are to 


its proper curve will be to take the 
ceutres ana strike ous the curve on a 
small plate with a square edge, the 


latter Lome for the purpose of placing 
the base of the steel arc, Fig. 11, against to 
test. the accuracy of the work as it proceeds; 
it the dimensions are carried out according 
to the drawings, the curve will be easily 
obtained, and it will save a deal of trouble; 
itis jiu. wide; the two holes seen in Fir. 
ll are countersunk with a cone counter- 
siok, Lbutthisis not s matter of much im- 
porancs., The shepe of the heads may be 
different if desired. 

‘he two holes seen in Fig. 4 are those 
ino Which the screws fit to hold the are to 
the metal; the mortise hole in the front 
plate, Fis. 3, is that which the steel are 
pases through, and must be very carefully 
sev out, as it should touch the stecl at any 
part during its movement—that is, when set 
by uny augue denoted by the divisions on 
the are. When this has been so far finished 
that it works well, we may procecd to fit 
the tool-box, Fig. 5. This is made of 
steel, and a forging will be necessary, 
on account of the various projections in it. 
The steci being properly softened, the pin 
A muasi be turned to tit into the hole A, 
lig. 5. There are two different ways of 
holding this picce while being fitted : cither 
to fix the square part in a jaw chuck, or 
to contre it and turn it between the ceutres. 
It the latter way, it must be made the 
long i, required, which will, of course, be 
the depth of the hole into which it is to be 
iitted, and then drilled and tapped. Which- 
ever way it is to be done, the bottom face 
must Le turned quita true to the pin, so 
that it will move round in its place without 
Injury to the face of the metal. I should 
ulwitss recommend turning such a fitting 
between the centres, especialiy where, as 
In the present case, the reverse side has 
tobe termed, When the pin bas been pro- 
poly titted, it must be reversed betwcen 
The centre and tbe boss, turned with a 
holla true to it. 
O-lburn. and has a thamb-screw fitted to it 
to fix tie tool in its place; towa:ds the end 
ot the thin piece nearest the division, a 
Piece of metal is fixed so that the end of the 
tvol will pass through. This is to steady it, 


and make it more rigid when being set; 
also to insure its being square to the instru- 
ment. The best way to fit the metal piece 
in is to make two dovetail slots, and fit the 
metal to them, aud slightly rivet it over at 
the bottom. It will be scen by the engrav- 
ing, Fig. 1, that the end of the tool-box 
projects just beyond the radial slot: and on 
the extreme end it is filed to an angle, 
in the centre of which a fine line is 
made to read off the division on the mctal- 
plate. The radial slot B, Fig. 3, may 
now be got cut, and there are two different 
ways of accomplishing it. One way, and a 
simple one, is to line it out carefully from 
the centre of the hole A, and then drill a 
series of round holes close together, and 
with a round file break them one into the 
otber. This done, it must be made quite true 
with narrow pillar files, and a small 
crossing-file for the concave part. This may 
appear au old-fashioned way in these days 
ot drill spindles, overhead motions, &c., Ke. 
The best way, however, is to bring into use 
the last-inentioned tools; and to do this, the 
plate, Fig. 3, should be placed upon a true 
surface-chuck—I think a wooden one the 
best for many reasons. It must be chucked 
quite true to the hole A, and to insure 
this a boxwool pin fixed in the centre 
will sufico. In making quantities we 
have, of course, proper standard chucks; 
but ail that is really required is thot the 
slot should be true to tre hole. When it 
has becn tted as described, it is held down 
flat on the cheek by a clunp at each of the 
two corners. This done, a drill-spincle is 
placed in the sliderest, having m it a small 
rose-cn? cutter, and this, driven ata hich 
speed, wilsoon cnt out the stot both clean 
and true. Ifa segmentapparatus be on the 
lathe, wy all imneans use it, for the distance 
of the cut each side; if net, the length 
being Jined out, no diMeulty will be ex- 
pericnced working the Isthe-head back- 
ward and forward by hand. To cut ont 
such 2 slot in the latter way is, of course, 
the most practical; but still, in the absence 
of the tools. it con, and must, be done with a 
file. When this part is fimshed so far, end the 
tool-box fitted], if must be put in its place, 
and Dy mak ug a line cn the stecl the width 
of the slot, the position tor the binding- 
screw, Fig. S, may be determined. This 
hole is tapped, or rather can be so, with the 
3-16, and the plain part made to pass freely 
through; the screw should have a thin 
steel washer under the head. as it will hold 
the tool-box down better. Itis not absolutely 
necessary, but if is better to have it. The 
diameter of the head of this screw should be 
half aninch, or as large as possible, provided 
it will pass by the under part of the steelare. 

We now come towards the finishing of 
the instrument. The two pins, Fig. 9, 
which screw iuto the two holes, A, Fig. 4: 
these must be precisely the same length, 
which is } from the shoulder, and screwed 
tighudy up to the collar, which, in order 


to give a better hold, should be ŝin. 
diameter. These having been fitted, 
we m:y look upon the instrument as 


ready for dividing, and the starting- 
points must be taken when the two pins, 
Fig. 9, are in their places. If these were to 
be shortened or lenzthened afterwards, the 
divisions would be incorrect. As to the 
actual finishing-off of such a tool, this is 
entirely m the hands of the person who is 
making it. It will, of course, work just as 
well withont being highly-polished ; but if 
it is desirable to do so, the same directions 
as I have given for other work will apply in 
this case. 


THE ECONOMY OF ELECTRICAL 
RAILWAYS. 
N Friday last Prof. Ayrton, lecturing at 
the Royal Institution, made out a good 
case for an actual trial of an clectrical rail- 


way on a working scale,—such a scale as 
would be necessary for the conveyance of 
passengers and goods over a light road of 
the ordinary gauge. The standard gauge 
must be adhered to for two reasons—because 
the comparison will then be direct, and be- 
cause there is no likelihood of its being 
changed, even if the motive-power employed 
on railways were revolutionised. The 
question whether locomotives shall be 
employed to do the hauling, or whether 
current shall be supplied to clectric- 
motors from dynamos driven by stationary 
steam-engines, is purely one of cost, and 
from that point alone can we expect directors 
and engineers to examine the scheme pro- 
pounded by Prof. Ayrton on behalf of 
himself and Prof. Perry. If, in addition to 
cconomy of making and running expenses, 
it can be shown tbat railways worked by 
electricity are safer than the present system, 
there is much reason to wish that a trial on 
a large scale should be made as soon as 
possible, though it is scarcely to be expected 
that the experiment will be made on the 
Underground line. In examining the 
question by comparing the relative ad- 
vantages and disadvantages of the rival 
systems — for the electrical is so far 
perfected that it is a system—it may be 
advisable to point out the weak points of 
the ordinary system in which trains are 
hauled by steam-propelled locomotives; 
gas-engines, compressed-air motors, &c., 
being practically out of court. The first 
disadvantage is clearly that which was 
pointed our yeurs ago, when Stephenson 
fought the battle of the locomotive, viz., it 
has to pull its own w-ight in addition to 
that of the train. On the averaze we may 
say thatitisequivalent to six carriages full of 
passengers, and for obvious reasons a large 
proportion of the weight is carrie lt on a few 
points, so that not only must the road be made 
strong to carry the weight, it must be made 
very strong, and be carefully looked after 
to prevent and remedy the damage done by 
heavy loads passing over it at bigh speeds. 
An ordinary third-elass ccach, full of pas- 
sensers, weighs less tuan 10 tons, while an 
engine weighs, say 10 tons, two-thirds of 
which rest upon the rails in as short, or 
probably a shorter, space than that occupied 
vy the wheel-base of the passenger coach, 
so that while the coach presses tie rails 
at four points with 24 tons ut each, the four 
coupled driving-wheels press on them at 
exch poiut wita a weight of 7 tons. It is 
clear that, besides the disruptive effect pro- 
duced by the passage of such a load at high 
speed, there is great wear and tear of rails 
and tires. In Stephenson’s time the alt-r- 
native was a stationary engine, to draw the 
tran by means of ropes and chains, a 
syst-m which that far-secing engineer 
said would never do for the railways of the 
future, aud though quite aware of the draw- 
backs to the use of the locomotive, be also 
did not fail to notico the enormous waste of 
power in hauling chains and ropes over 
pulleys and drums. But if we can dispense 
with the heavy non-paying weight of the 
locomotive—whici is a costly machine at 
first and expensive on repsirs—it follows 
that railways will cost much less to build 
than they do now, and will be maintained 
at far less annual expense. Then, a loco- 
motive weighing as much as six carriages. 
and an average train being taken as ten 
coaches, it is clear that 50 percent. of the 
total power is expended in propelling the 
engine itself, and as that means 00 per cent. 
of the coal burned, there is a large margin 
of economy on that item alone, if other 
things are equal. It is well kuown that a 
horse-power can be produced in a compound 
condensing engine at a smaller expenditure 
of coal than is possible in a locomotive, so 
that we may fairly say 70 per cent. of.the 
fuel necessary to propel a train can be saved 
by dispensing with the locomotive and 
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making each carriage self-propelling. In 
the electric transmission of power there is 
waste from mechanical friction and from 
electric friction; the latter can be avoided 
or reduced to a minimum by making the 
load on the motor so small that it will run 
nearly as fast as the generator which 
converts the mechanical energy of the 
steam-engine into electric energy. Experi- 
ments have been made which show that the 
efficiency of an electric-motor is 70 per cent. 
of the work done by the steam-enging; but, 
if we put the loss between the engine and 
the dynamo at 20 percent., and that between 
the dynamo and the motor at 20 per cent., 
the total is 49 per cent., against which we 
have a set-off of 70 per cent., leaving a 
balance of 30 per cent. of fuel saved by the 
use of electricity. Another serics of experi- 
ments have proved that a horse-power can 
be obtained for every 50lb. dead-weight of 
electro-motor, and we must remember that 
these machines are still in their infancy. 
Still, a horse-power for every 50lb. dead- 
weight is a long way better than can 
be done with a steam-engine, and is 
more than twice the power obtainable 
from a similar weight in a locomotive. 
The great advantage of the electric motive- 
power under this branch of the subject 
is, that the power will be distributed: 
each coach will be fitted with motors 
capable of propelling it, and there will be 
no necessity for using a machine capable of 
hauling a dozen carriages when it is required 
to take only three or four. We have no 
intention of entering into the theoretical 
aspects of the question: they will be found 
treated by Dr. Werner Siemens on p. 202 of 
our last volume; but having scen that the 
economy of the electric system is clearly 
superior to that of the steam locomotive, 
it remains to be discovered how best 
to utilise electricity. The chief difficulty 
is the conveyance of the current to the 
motors without undue loss through heat- 
ing of the conductors, and without 
leakage—a very serious loss where long con- 
ductors are inctliciently insulated. The 
simplest method is obviously to use the two 
rails, one as the lead, the otheras the return, 
the connection being made through the 
motor by means of the wheels on opposite 
sides, These necessarily must be insulated 
from one another, or the current would pass 
through the axle instead of the motor. That 
is the system adopted in the Berlin railway, 
but later modifications use both rails as 
returns, and have a special rail or cable for 
conveying the current. Both these methods 
have disadvantages, the chief of which is the 
great loss by lenkage, a loss which Profs. 
Ayrton and Perry believe they cam minimise. 
In the paper by Dr. Werner Siemens (sce 
p. 202, Vol. XAXIV.), that distinguished 
pioneer in electrical engineering expressed 
the opinion that the electromote would never 
supplant the steain-locomotive, mainly be- 
cause the latter possessed ‘* freedom of 
motion,” oris self-contained ; but he thought 
that electrical railways might with advan- 
tage be erected in crowded districts, and be 
used especially in tunnels and for under- 
ground systems. Profs. Ayrton and Perry 
have gone a step beyond: they evidently 
think that the days of the locomotive are 
numbered, although a tolerably long life 
may still be in store for our old servant. 
They propose to lay a well-iusulated cable 
alongside the line, and take the current 
through the motors by means of a rail on 
which the train will rub, and which 
will be divided into sections, fairly well 
insulated from one another and from the 
ground. By means of connections auto- 
matically worked by the train, the 
current would be supplied only to that sec- 
tion on which it was for the time being re- 
quired, and consequently the loss from 
leakage would be reduced to a minimum ; 


to think ” they have reduced the leakage on 
the longest railway to less than what it is 
on the shortest by any of the systems 
hitherto suggested or tried. Several methods 
of making connections between the sections 
and the cable have been devised, but one in 
which contact-boxes are used at every 0ft. 
or so, would involve a considerable outlay 
of capital, and is, we consider, out of the 
question. Inthe simpler forin, the rubbed 
rail is divided into sections as long as the 
method of insulation will allow, and a train 
passing out of one section takes off 
current from that scction and puts it 
into the section just centered. Thus 
there must of necessity be a clear space 
of a section between two following trains, 
for a train having left section A, and entered 
upon B, the section behind is blocked, and 
any train entering it is automatically 
brought to a standstill, for the reason that 
it is not only deprived of motive power, but 
is actually braked by the clectro-motor 
becoming a generator short circuited on 
itself. With such a system as this it is 
evident that signals could be dispensed 
with, while by suitable arrangements the 
train could be made to automatically record 
its progress along the line to all the stations. 
As to the motive powcr, stationary steam- 
engines would be erected at suitable spots, 
where space could be obtained cheaply ; but 
there would be dynamo-machines to generate 
the current and electro-motors on the axles 
of the vehicles. What these would cost 
and how long they would run without 
repairs we have no data on which to found 
even an estimate, but there does not seem 
any reason why they should be more ex- 
pensive than locomotives, and they certainly 
would not cost so much ia repairs. There 
is, then, the capital outlay for the cable, the 
rubbed rail, and the contact-making con- 
nections, which would scarcely be covered 
by the saving in signalling wires, especially 
where there were many junctions and both 
signals and points absolutely necessary. 
These details of expenditure are not at 
present forthcoming, but it is probable that 
the large saving in forming the roadway and 
building bridges would more than cover the 
outlay incidental to the electrical system. 
There is no present probability of any of the 
main lines ultering their arrangements in 
order to introduce electro-motors, but there 
is plenty of room for making Nght railways 
and putting the new system through a 
thorough trial. 
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EXHIBITION Of BICYCLES AND 


TRICYCLES AT BIRMI.: GHAM. 


4 N exhibition, promoted by the Speedwell 
Bicycle Club, was opened on the 22nd 
inst., af Biogley Hall, Birintugham, and as 
the first provincial exhibition of its class it 
proved a decided success, both as regards ite 
exhibitors and its visitors. Bingley Hall is 
well adapted for exhibition purposes, and 
possesses, besides ample tloor space, an exten- 
sive gallery, which was used for showing the 
capabilities of tho varions machines. The 
entries numbered about 300, and most of the 
first-class makers were represented, Mossra, 
Singer and Co. exhibited about a dozen machines, 
all of which meintained the repntation of this 
firm for design and finish. ‘Lhe ‘ ’Xtra- 
ordinary,” recently noticed and its merits dis- 
cussed in our columns, attracted much attention. 
Messrs. Baylis and Thomas, whose novelties 
for the season were mentioned some short time 
siuce, exhibited several specimens of their 
manufactures, including a ‘* Stanley Excelsior 
Hollow-fork ’’ semi-racing bieycle, a splendid 
machine, which was much admired. The Ma- 
chinists’ Company showed an assortment of 
machines, as did also the Carozhe Company, 
including a Juvenile Tricycle and Sociable. 
Amongst the novelties exbibited must be men- 
tioned the ‘‘ Four-in-Hand,’’ a most imposing- 
looking machine, manufactured by the Centaur 
Company. It isconstructed to carry tour riders, 


in fact, Profs. Ayrton and Perry ‘ venture | two ladies in front on seats, and two gentlemen 


behind on saddles, all facing front and pedalling 
forward. It is very little larger or heavier thin 
an ordinary Sociable, and consequently the extra 
pedalling power makes it unusually casy of 
propulsion. It is finished and fitted in a very 
superior manner, and was one of the best 
machines in the exhibition. The same firm also 
exhibited their ‘‘ Convertible,” which can be 
used as a double or single machine (by an extra 
wheel being supplied), and can be converted in 
about three and a half minutes. Mr. Burdess 
showed a machine, the novelty of which con- 
sisted in a backward action of the pedals instead 
of the ordinary forward motion. Amongst the 
Howe Machine Company’s exhibits was the new 
tricycle invented by Mr. S. Warwick, whosc 
patent they use. It presents several novel 
features, one of which is that by a new gearing, 
worked by a simple movement of the handle, 
speed on a level road can be instantly changed 
for power when hills have to bo climbed; the 
same action also works an arrangement which 
stops the pedals, so that in descending a hill the 
feet remain stationary while the machine is in 
motion. There was also exhibited by Mr. Eade, 
a special hill climber, the ‘‘ Monarch,” which 
it is claimed will easily ascend the steepest 
hills. Mr. Eade was not content with saying 
what his machine would do, but had fixed a 
steep incline about 1 in 7, and some 20ft. long, 
across which was fixed, at the steepest point, a 
piece of wood 2}in. square. The ‘‘ Monarch” 
was easily ridden up and down this incline, and 
passed over the bar in the easiest fashion. It 
appeared thoroughly under control on any part 
ot the gradient, and attracted much attention. 
Tho Small Arms Company (Limited), and the 
National Arms and Ammunition Company 
(Limited), both exhibited several macki.cs, 
which bear the stamp of the excellent work- 
manship that might be looked for from these 
firms. Mr. G. Townend, who makes a speciality 
of juvenile tricycles, exhibited several machines, 
and they appeared, by the juveniies who were 
riding them about, to bo very easy of propul- 
sion, and quito safe. The ‘* Hopwood” pedo- 
motive-carriage, is an entirely new machine, 
which the inventor states is neither a bicycle 
nor a tricycle. It is constructed to carry two 
persons as passengers, and is intended to be 
worked by a coachman or ‘“‘outrider.” We 
were not able to see this machine completed, as 
it was late in arrival, but mention it as a novelty 
which we shall notice again. 

The Manchester Tricycle Company exhibited 
a Favourite’? machine worked by the hands 
only, which they say is specially designed for 
those whose legs are weak or useless; to such 
this machine may be a boon, but the reat appears 
to be uncomfortably low. Mexsra. Palmer ond 
Co. exhibited a tricycle which has their patcnt 
centrifugal balance movement, very ingeniously 
constructed and well worth the attention it 
received. Mr. Lucas, of ‘‘Kingof the Road’? 


| renown, as applied to lamps, was there with an 


excellent display of his manufactures, avd 
showed his litest improvementa, which are an 
adjustable wind-up burner for regulating the 
light without opening the lamp, and a con- 
trivance to prevent smoking. Mr. W. Bown 
had u very large display of bicycle fittings, &2., 
all of which were of excellent finish and work- 
manship. Mr. Bown is, however, more cele- 
brated for his ‘olus’ bearing which has 
been, from its first introduction, most exten- 
sively used by nearly all the prominent makers, 
The front wheel bearing has this season been so 
far improved that the outer case and cap aro 
made of solid stamped steel, the internal curved 
surfaces being left dead, hard, and highly 
polished. The adjustment is also improved, so 
that the lock bracket cannot become detached 
trom the serrated edge of the cap. Most of the 
machines exhibited were fitted with the 
“© Polns’’ bearings, which are highly esteemed 
by both makers and riders. 


WATCH-CLEANING AND 
REPAIRING, 


By “A FELLOW- WORRNAN.” 
(Contivud from page 25.) 
New Holes.—(Conlinue’.) 
Do the hole the rest of the way 


through ; now rivet the bush firm, and 
broach the hole, so that the wheel will run 
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easily ; countersink it on the outside, and polish 
off level on the inside. 

This method answers for third wheel, con- 
trate, and small holes in general. The centre 
and fuses holes seldom require repairing. The 
centre hole is filled up and drilled in the centre 
of the countersink. ‘The position of the fusee- 


hole is first got same as small holes, then filled: 


up as follows :—Broash hole larger; then take 
a square file, and file notches round the inside 
of the hole—this will keep yonr bush from slip- 
ping; chamfer ita little on both sides, fill up, 
and make your hole. Brays is one of the most 
treacherous metals we have to deal with. You 
may think you are drilling it straight, but 
when you have done you will find your mistake ; 
so you had better, when drilling large holes, to 
drill a small one first, and then broach it to the 
required size. 

In fitting screws to regulator, cock-plate, or 
barrel-bridge, to make the hole for the screw, 
you proceed similar to fusee-hole, only you 
don’t want the position. After you have filled 
the hole up (we will suppose you are fitting a 
new screw, hole, &c., to regulator, or time=plate 
as it is sometimes called), you put regulator in 
its place; then take needle, and make mark 
round the inside of the hole in the regulator: 
this will give you the position of the hole 
required. 

The following is an easy way to put a pinion 
to contrate-wheel :—Take your pinion, in rough, 
and fit on carriage (19 and 20), as shown at 
Fig. 25; now fit a amall drill-head, or rose, 


same way, only you must be careful not to 
break off the pivot you have just made. When 
you have finished both pivots, you must turn 
up for the wheel. You must place your pinion 
in the turns in such a way that you may not 
break the pivots off while you are turning for 
the wheel. I think that Fig. 27 will sufficiently 
explain what I want you to understand about 
the protection of the pivots. You first drill a 
hole through, larger than the pivot, then you 
chamfer this hole about half-way through : 
this chamfer must be large enough, so that the 
shoulder of your pinion will enter and take its 
bearing, letting the pivot run free. Now turn 
up for wheel, same as Fig. 21. A should bea 
little chamfered, B more so, to allow of its 
being turned over for riveting. You must keep 
offering your wheel, so that you do not get it 
too small, When it enters about half-way, you 
can drive it the rest; then with a pointed tool 
you can turn over the flange B. It will not 
require any more riveting. I forgot to mention 
that you must measure from shoulder by the 
old pinion, as they must both be the same length. 
Now place your wheel in a pair of simple 
callipers with touch (Fig. 23), when, by turning 
the wheel slowly round, you will soon see if the 
wheel runs true. If not, put it between the 
plates with the escape-wheel, and see if any 

art of the contrate-wheel runs the right depth 
ee Fig. 28). 

A is right, B is too deep, C is too flat. In A 
you will see that there is only one leaf of the 
pinion working on the tooth of the wheel; the 


over the end of the pinion, as shown Fig. 25 
(the dotted lines), leaving just length enough 
for your pivot. Now place it in the tarns, 
and with a good pivoting-file file up pivot as 
follows :—Fig. 26 shows: C is a piece of brass, 
or steel wire, cut hali-way through with a 
little slot B, made with a three-square file for 
the pivot to rest in while it is being filed; D is 
the pinion, E the rose, the dotted line A is tho 
file. While you push the file from you, you 
draw the bow towards you in a see-saw 
fashion. 

You must keep watching your pivot, or else 
you will soon find it disappear. en you 
have got it small enough, you must polish it. 
If you have nota polisher you can make one. 
‘Take an old, small file, grind it smooth, and 
polish it with oil-stone, or anything that will 
give it a smooth face; put some fine emery on 
a piece of wood, the same as on a knife-board. 
Now lay the tip of your file on the board, and 
slide it on to the board, not straight, but from 
right to left, three or four times. Now remove 
all traces of emery from the polisher, and it is 
ready for use. The other pivot is done in the 


— A 


others goin and out without touching. B: you 
see the leaves here are wedged in the teeth, and 
also touch as they enter. O: you see here they 
touch as they enter. Having found a part (or 
made a part) that is the right depth, you mark 
it. Now, by bending the other crossbars to the 
one which is correct, you will get the wheel true. 
To find out which way the bars want bump- 
ing, place the wheels in the callipers (Fig. 23), 
and perhaps you will find it wants bumping 
towards its top; that is, it runs too fleet. Place 
it on the stake, as shown Fig. 24, which is a 
piece of tube held in the vice; place your wheel, 
as shown in sketch, with the pinion nearly 
touching the back of the shake. The offending 
bar will then lie across the hollow. Now, if 
you give the said bar a tap with the tail of a 
small hammer (do it lightly, or else you will 
over do it) ; place it again in the callipers, and 
you will soon see the effect; strike it close to 
the pinion. Sometimes you will find a tooth 
gone out of the wheel. Fig. 22 isthe proper 
way to put in a new tooth. See,that the contrate- 
pinion is free of the escape- wheel pinion. 
Tumo WHEEL.—This wheel is managed the 


same as escape-wherl, but the teeth are put in 
different. 

Fig. 29.—A is a slot cut for the tooth; B is 
chamtered at bottom and sides; C is the new 
tooth, which should fit tight and be a little 
wider than the wheel. Now, if you rivet the 
tooth, it will fill up chamfer, and will be per- 
fectly firm. 

Centre wheel is managed the same as third 
wheel. 

Fusre (on Cuatn) WaueeL.—There are several 
kinds of fasees; the oldest, I believe, are the 
visible clicks. The little steel click (or dog) is 
very easily made. You can buy what is called 
click-wire ; four-pennyworth will be plenty. 


(Zo be continued.) 


PRACTICAL NOTES ON PLUMBING.— 
XXX.* 


By P. J. Davies, H.M.A.S.P., &c. 


4 IGS. 158 and 159 will be found described at 
the bottom of the second column of 
Chapter XXIX., on page 26. 


Basement Hopper Closets and Water 
Supply. 

We have now arrived at the class of w.c. that 
has been beyond doubt very much neglected, so 
far as the water supply is concerned, for the 
simple reason that careless workmen will argue 
that itis only a servants’ closet. This argu- 
ment, however, presents no valid reason why 
these closets should not be flushed as thoroughly 
and perfectly as any valve-closets, inas- 
much as though they may be in a part of 
the house not frequented by the upper members, 
they nevertheless must, if imperfectly arranged, 
affect the sanitary condition of the house; for 
wherever foul gases are allowed to escape they 
must permeate more or less the whole atmo- 
sphere throughout the building; and, in fact, 
if there is to be any difference the servants’ 
closets in the basement should be the most effec- 
tually flushed, as foul air, excepting carbonic 
acid gas, always rises, not descends. A farther 
reason why the hopper closet should be best 
flushed is, that the best or valve-closet will 
work properly if the water is allowed to fow 
into the basin through an only eighth of an inch 
pipe, because the basin of the valve-closet 
quickly fills up by the dribbling income of 
water, and on opening the large bottom-valve 
this accumulated water will leave the basin en 
masse, and with a force equivalent to that 
acquired by throwing down a good pail-full of 
water: now with the hopper valve quite the 
contrary is the case, as such feeble, and [ may 
say, inadequate supplies are almost useless; in 
short, the water should be eupplied through a 
Pipe in proportion to the head and valves 
selected, caution being used to prevent their 
closing too quickly. I have called attention to 
this in a former article. 

An examination of Fig. 164 will show you 


' © From the Building News. All rights reserved. 


Maron 81, 1882. 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 888. 


75 


the old-fashioned hopper closet-basin L, with a | method to adopt in fixing the same. Fig. 166 | very easy to estimate the value of this basin 
diaphragm cottage-valve V, fixed to a wooden | illustrates a basin with the description of supply | when you consider that at the point of the fan 


block or brick in the wall; a3 arule these basins | we now have in consideration. 


are fitted with a jin. supply pipe, and żin. 
valve, as at Fig. 160, and with bie see ei 
from a cistern not more than 5ft. or 6ft. above 
the closet floor-line; such supplies as the above 
are nothing more nor less than shams. The pipe 
should be at least 1jin., and a clear way-valve 
without sharp bends. 

Fig. 165 is the cottage-valve V, screwed on 


Y 


ill 


to the back-board E; this valve is also shown 
fitted with the regulator R, which allows the 
valve-lever to fall slowly. To guarantee the 
proper working in sucb instances, it is essential 
that a proper pull should be selected for this 
description of levers—i.e., a pull having a long 
slot for the lever to work through, as illustrated 
at Fig. 157 A; this allows the lever to drop 
down without tho possibility of its pressing the 
lever downwards. In fitting the lever to such 
pulls as these there is one point to be noticed— 
namely, that you should never allow the lever 
to rest upon the bottom part of the slot, because 
if it is allowed to do so the valve cannot 
properly shut. In proof of this, in the event of 
the valve allowing the water to run or leak out, 
examine the lever, and, in many cases, if not 
most, the above fault will be found the cause. 
The fault, however, not unfrequently arises 
from a deposit of lead shavings or solder being 
deposited in the valve, in which, if you take off 
the top of the valve you will find the deposit in 
the seating of the valve; to remove which allow 
the water to run freely for about two 
minutes with the top off. 


Stop-Cock Supplies to Hopper Basins. 


_ Years ago it was the usual method to fix a 
simple stop-cock for the supply to servants’ 
closets, and, in fact, some thousands are so fixed 
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J is a fall- 
down kiud of hinged handle, F the cock, B 18in. 
(or about) of lead pipe from the cock to the arm 
of the basin, A the putty joint, E the supply- 
pipe. It may readily be seen that any kind of 
cock can be used; but those generally selected 
are ground in. Now, as some of the water 
companies have raised an objection to the use 
of the stop-cock for supplying closets, on 
account of its not being absolutely and 
thoroughly self-closing, the contingency has 
been met by bringing into uss the ‘‘Stool-cock,”’ 
fitted with a pull-up lever and pull, as shown at 


D, B, A, 167, or the same end may be accom- 
plished by the use of a self-closing stop or bit- 
valve, working on either the diaphragm or the 
falling piston principle. 


Flushing-Rim and Other Hopper Basins. 


Be it most distinctly understood that no 
matter how good may be the pipes and valves 
used, unless the spreading arrangements 
within the closet basin are properly con- 
structed—that is, so that the water shall spread 
over the whole surface of the basin. There 
are many methods invented by various manu- 
facturers for arranging this most important 
point, and most of them are generally effective if 
properly fitted, so that a great measure cf the 
responsibility rests upon the workman. 

The first introduced was the fluted oyster- 
shell pattern, next the old leaden spreader cut 
to the shape of half an ellipse; at other times 
to the shape of a semicircle (see the closet- 
basin in Fig. 137, also the basin in Fig. 136); 
after this came into use the copper spreader, 
tinned over, then the fan with the long screw, 
fan, nut and union, but now quite out of date. 

After this the perforated flush rim, which 
allowed the water to run out in small streams, 2° 
shown at B, Fig. 165 (this kind, I must say, I 
think, is not quite the acme of spreaders). Last, 
and not least—for I considerit the best—is the fan 
or lipped flushing-rim, as shown at K, Fig. 168 ; 


also at B, Fig. 169. ‘1heso basins are a great 
improvement, and possess considerable advan- 
tage over those requiring the lead or copper 
spreader, inasmuch as if the water supply is 
plentiful (as of course it should be), the basin 
will be thoroughly washed, as shown at Fig. 
170, and, candidly, I fail to see the want of 
any better closet. Fig. 171, at C, illustrates a 
basin fitted with a copper spreader. 

If you again examine the basin, Fig. 168, it will 
be easily observed that tho water, coming from 


to this day, more especially by provincial} the fan or lipped-rim, sends a thin layer of 
plumbers; under these circumstances I think it | water completely over the surface of the basin, 


will be not out of place to suggest the best | and that this layer becomes concentrated. It is ' 


1G. 169, 


the water is jin. in thickness, and that as it 
descends to where the soil is likely to be it 
gradually concentrates to a thickness of jin., 
and finally to #in. During the last twelve 
months I have fitted up a great number of this 
kind, and have found them invariably to act in 
the way here described. 


Basins and Traps in One Piece. 


Seeing that there are some hundreds of closets 
that might and are included in this title now in 
the market, I shall only bring two or three of 
the most prominent before your notice. Fig. 171 


represents one of, if not absolutely, the first 
made, and is a very good one for the reason 
that the basin is so constructed that there is 
always a layer of water for the soil to drop 
into, which to a great extent tends to prevent the 
accumulation of soil on the basin. Fig. 170 is. 
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also an improved kind of civret basin and trap 
combined. Fig. 169 is a basin having 2 lip D, 
which throws back the water from the front of 
the basin, and upon the spot where the soil is 
likely to stain the back part of the closet basin. 
Fig. 172 is a kind of lip-trap basin; E is a 
diaphragm which dips into the water, D, und 
so forms a very compact trap; Ais the supply 
valve fixed upon a floor brackct or frame; K 
is the conuecting pipe from the basin to the 
valve. 
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ASTRONOIZICAL NOTES FOR 
APRIL, 1552. 
The Sun. 
= | At Greenwich Mean Neon. 
‘>, Souths =z. | Decli- 
be ELS g | nation. Sidercal 
= | fa a North. Time. 

— | a OO | TOO 
[h.m s. pmi h. ms}, , , |hem 8. 
1i 0 35404, | 0 42 52| 4 36 47] 0 38 58°39 
6j 0 22£73,| 1 1 6j6 31 13| 0 5s 41°15 
11; 0 1 078,1 19 25| 8 22 54| 1 18 2392 
1GiL1 59 44:52am! 1 37 51/110 11 7| 1 385 6°68 
2111 68 37°69 ,,| 1 56 27/11 55 9| 1 57 4945 
26)11 57 41°54 „| 2 15 14/13 34 16) 2 17 32:22 


The Method of finding the Sidereal Time at 
Mean Noon for any other Station will bo found 
on p. 390 of Vol. XXX 1V. 


Solar Activity still continues to be manifested, 
the Sun never being free from spots for a single 
day. The Zodiacal Light may still be seen after 
sunset in the west during the earlier part of the 
month. 


The Moon 


Is Full at 5h. 46°7m. in the afternoon of the 
3rd, 2nd enters her Last Quarter at Gh. 29°9m. 
a.m. on the llth. She will be New at Yh. 
38°0 p.m. on the 17th, aud enter her First 
Quarter at Gh. 55°9m. in the early morning of 
the 25th. 


Day of | Moon’s Ace 
Month. at Noon. Souths. 
Days. h. m. 
1 13:0 10 42:9 p.m. 
6 15:0 l 422 a.m. 
11 23-0 6 Dil, 
16 290 10 33°8,, 
21 376 ò 16W p.m. 
26 $6 7 15°84, 


| 
| 


The Woon will be in conjunction with Mer- 
cury at 10 pun. on the 16th; with Venus as 
mianizht on the loth; with Saturn two hours 
later; with Jupiter at4 a.m. on the 20th; and 
Witt Mars at 9 a.m. ou the 24th. 
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werosa the whole width of Pisces into Aries. 
The stars lying in and near his path are all 
very small, 

Venus 


Is an Evening Star all through the month, 
and may be scen very near to the Western 
horizon atter sunset. She is now perceptibly 
gibbous, but her diimcter is relatively small 
(9°8" at ‘the be ‘sinning ot April, increasing to 
10-2’ by the 30th), aud ehe is by no meus en 
interesting telescopic object. 


a 
S£ | Right Declination 
bh & | Ascension. North. Souths. 
GA 

h. m. E h. m. 

l 1 210 T l4 0 41:9p.m 
6 | 1 441) 9 563 | 0453, 
1 | 2 75112 154 | 0459 ,, 
16 | 2 S12) 14 271 | 0529 ,, 
21 | 2 553 | 16 300 | 0 57-4 ,, 
2 | 3 199 | IS 224 | 1 %2, 


It will be scen from the above Ephemeris 
that Venus, starting from about the middle of 
Pisces, will cross Aries and be found at the end 
of the month in the confines of Taurus. On 
April 5th she will be rather less than 1° north 
of o Piscium. She will piss rather more than 1° 
to the north of o Arictis on the 19th, and 2° 
south of § in the same constellation on the 23rd. 
She will further ba in conjunction with Saturn 
(1° 53’ N. of him) at 7 p.m. on the 19th, und 
with Neptune at 11 a.m. on the 21st. 

Jup*ter 


= 


Is now too near tothe Sun to be fairly visible, 
aremark which applies, a fortiori, to Saturn. 


liars 


Ts above the horizon during the whole of the 
working hours of the nizht; but he is becoming 
a very insignificant obje: t now, his angular 
diameter decre: ising from S4" at the beginning 
of April to 7' at the end vf it. He comes into 
quadrature ah the Sun at 5 a.m. on April 
znd, acd hence, in a suñlciently powerful telə- 
scope, his gibbosity is now very obvious. From 
the small diameter of his disc, though, his per- 
manent markings are practically undiscernible 
with small or iufericr iustsuments. 


Occultations of (and a near approach to) Fixed Stars by the Moon. 


| | 

3 2 | 2 = | ony ! D = 2 K 
n=] Name of bo Disappear-| Moon’s |3, 8 °= mE E | Reappear- Moon’s [mE zaua = 
As! Star. mi ance. Limb. 4an EET ance. Limb. aay 4a 
Ea Doi a ammeter tee es — (E 

h. m. f ; h. m. : : 

l B A.C. 3720 6G! 8llam.| Dark | 105 143 3.09 a.1a.| Bright. | 211 250 

y e Leonis 5 | 11 3l p.m.) Dark | 341 | 350 | 1145 p.m.j| Bright. | 320 | 332 

a A.C, 59 © | t5 40 a.m. N: 185 198 
21 B.A.C. 1733 6} | 914 p.m.) Dark 50 91 | 10 Ip.m.! Bright. | 295 | 331 
25 '60 Cancri 6 726 Dark SS 100 S839 ,, | Bright.| 222 | 38 

| 

t A near approach 
iWercury Dars. 
Is 2 Morning Star during the whole of April, | © £ Right | Declination 
but iz rapidly upproacbing the Sun, and is very 2S |Ascension. North. Souths. 
inditterently placed for the observer. He is,| AH : 
moreover, becoming more and more circular in | ———' za ee ao = 
ontlin e and is angular diameter dwindles h. m. A h. m. 
from 6:2’ on April Ist to 5” by the end of the l 6 5S3 | 25 127 6 13°S p.m 
month. 6 T Ot) 21 GAs 6 oS 3. 

- 1 | 7 135 | 2b 335 5 541 ,, 
zs | 16 Ge Oe OK Oe a aG 
an Right | Declination Gunta 21 T Obl 23 435 i 3 BOE, 
es Ascension. p EE E EE 5o 20t 5, 

pi m. fi ' h. an. Tne path thus indicated lies (practically) 

1 23 Isl | 7 3245 10 cick am. jwhollyin Gemini, although at the end of April 

pj 23 404 4499, | 10409 ,, Mars will be found in that part of the sky 
1? 1 0 o Losey, | 10 ott, | where Gemini and Cancer are conterminous. 
lo | 0 W9, 2 OON ILO SO ,, ilo will be rather more than 2° North of 
a i | ae mo: a eee. a Geminorum on the llth. 

20 Di x | DI" yy : l a371 ” Uranus 


Hence Mercury will travel from Aquarius 


Continues to be fairly well placed for the 
observer. His angular diameter has impercep- 


Marcu 31, 1882. 


ee ee 


tioly diminished from the 4° of last month to 


re this. 
aea Pi Deelinati 
“SS tight eclination EEE 
ZS | Ascension. Norih. | soutlis 
Ae | | 
l 
| h. m. 4 © h. om. 
l 1 TT G 290 | 10 31l p.m 
6 11 70 6 33-1 10 G7 4, 
11 ‘il G4 | 6 369 9464 ,, 
1G j1 58 | 6 403 9262 ,, 
21 11 ye 6 433 9 6°0 3 
265 | 11 49 | 6 45-9 S459 ,, 


Uranus, as thus shown, continues to move 
slowly away from ø Leonis. From the middle 
of the month he will be in the same low-power 
field of viow as the small variable star S Leonis. 


Neptune 
Ias now left us for the season. 


Shooting Stars 


Should be watched for between the 4th and 
the llth; between the 19th and the 21st (par- 
ticularly on the 20th), and again between the 
26th and the 30th. ; 


Southing of 
Stars on the 


Greenwich Mean Time of 
Ten of the Principal Fixed 
Wight of April lst, 1882. 


Souths 
Star h. m. 8. 
2 Cancri z ae 7 29 56°79 p.m. 
t Urs Majoris an .. SB 10 51839 ~ 44 
a |fydrie oe id . S41 25°63 ,, 
Kezulus , 4 a WE BLO! oy 
a Urme Majoris ss »» 10 15 3063 ,, 
ò Crateris s si ay 10 32 4708 Sy 
e Corvi.. i s% . 11 23 1593 ,, 
y! Virginis ss ve PL ph AT OT. y, 
a Canum Ven. iticoram ala Siow ` 
Spica Virginis.. zi 12 $7 35°70 ==; 


' The Method of determining the Greenwich 
Mean Time of Transit of either of the Stars in 
the above List for any other night in April, as 
also that of finding the instant of its Local 
Mean Time of Southing at any other Station, 
will be found on p. 592 of Vol. XXXIV. 


IMPROVEMENTS IN GALVANIC 
BATTERIES. 


MONGST recent improvements in voltaic 
À cells, there are few which have more to 
recommend than that described on page 5 
by Mr. Bennett, who scems to have attained a 
long-sought desideratum—the manufacture in 
the cell of a product more valuable than the 
zinc consumed. It is evident that if in any com- 
bination for a voltaic cell, we can get the 
current and produce at the same timea substance 
of more value than, or as valuable as, the mate- 
rials used to make the cell, batteries will 
be able to compete with dynames. Messrs. J. 
and S. J. Higgio, of Manchester, proposed to 
etiect this object, but as they did not proceed 
beyond the provisional stage, presumably they 
were not altogether satisfied. ‘They proposed to 
use tin as one clement, carbon as the other, with 
dilute sulphuric acid. In one form of cell they 
use a hollow cylinder of tin with an inner porous 
cell containing a carbon rod or cylinder, which 
is surrounded with granular pyrolusite or man- 
ganese peroxide to absorb developed hydrogen. 
During the action of such a battery, the dilute 
sulphurie acid produces protu-sulphates of tin 
and of manganese, which remain in solution in 
the cell. When it is desirable to renew the ex- 
citing liquid, they use the solution obtained from 
the battery cell in order to obtain such prepara- 
tions of tin as are required in the dyeing and 
printing of textile fabrics, and in other industrial 
processes. To the solution is addcd a quantity 
of oxide of manganese, and proto-sulphate 
of tin is converted into a persulphate. It is then 
only necessary to dilute the resultant with water 
in order to precipitate stannic acid, from which 
other preparations of tin muy be obtained by the 
employment of suitable or ordiuury processes. 
Che battery may be varied by sub-ticuting a per- 
furated or porous copper cell filled with 
pyrolusite for the carbon element, and a solution 
of caustic soda for the dilute sulphuric acid; in 
which caso the spent liquid obtained from the 
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cell will contain stannite or stannate of soda, 
which may be reidily recovered. In another 
modification x compoundsolutionof nitrateof soda 
and of caustic soda is used as the exciting fluid 
tor a battery having tin and carbon elements. 

An improvemert in bichromate batteries, by 
which they are made to give a ‘much greater ” 
E.M.F. and constancy has been patented by 
Mr. T. Coad, of South-street, Finsbury. To a 
hot saturated solution of nitric acid, bichromate 
of potash, und nitrate of potash he adds about 
one fourth part by measure of sulphuric acid, 
and when cool the solution is fit for use. The 
exact proportions of the components are not 
stated. 


ELEMENTARY LESSONS IN DRY 
PLATE PHOTOGRAPHY.—IV.* 


Exposure and Development. 


\ NEGATIVE may be said to be a pictorial 
t\ representation of any object which shows all 
the shades of naturo reversed. Thus a negative of 
a landscape, when held up to the light shows all 
objects, such as the sky, and those which are reallv 
white in black, whilst the darker parts are repre- 
sented by trausparent glass. A marvellously short 
exposure 13 enough to impress all the details of a 
Jaudscape on a plute in such a manner that by act- 
lug upon the plate with certain chemicals, these 
details may be mede visible. This operation is 
culled development, aud consists essentially in 
Strengthiny an imago, so faint as to be invisible to 
tha eye, till it bocomes as vigorous as we desire. 
Auyoue, however unconversaut with photographic 
Operations, wiil perceive that when once wo have 
obtained a reversed picture, we have nothing to do 
but to place this in contact with a sensitive film, 
and allow light to act through the negative, to have 
a picture with its suades true to nature. This 
latter process is performed with sensitive paper, 
aud is termed printing. 

Upon correct expusure and development, nine- 
tentus of the technical success of negative-makiug 


depends, and whononcethe student has thoroughly | 


mustered the relation of the oue to the other, half 
the battle will be over. 

Let tho beginner select an object upon which he 
Will make his first attempt. A brightly lighted 
laudscape, witu strong coutrasts of light and shade, 
is the best; it need not be picturesque. A suitable 
view Can geueraily be got out of sume window, or 
a very suitable subject is a bust or statue placed 
either in a Well-liguted room or out of doors. We 
shall suppose in the present instance that the land- 
scape is selected. ‘Lhe camera should point neither 
towards nor away from the sun. If the sun shine 
direct iuto the lens, the plate will be destroyed; if 
the sun be directly at the back of the camera, the 
picture will look ‘flat.’ Now, let our student 
consider the process which yoes on during ex- 
posure. He knows thut when he has his camera 
with a dry plate in position, and when he has re- 
moved the cap of the leus, a perfect picture of the 
landscape, with all the shades of light, will be 
thrown on thw sensitive tilm, and that the light 
will be acting upon it. Now it is evident the 
brighter parts of the picture will tirst take elfect, 
and afterwards the darker, until the exposure has 
been prolonged to such a period that all the shades 
of light except those which, s3 we explained, 
appear in the landscape absolutely blank, wall have 
Impressed themselves. At this point the correct 
exposure has been given. Had a shorter time been 
allowed, somo of the darker shades, or, as it is 
technically called, the detail in the shadows, would 
havo failed to impress themselves, and the resulting 
negative would have been said to be under-exposed. 
Ou the other hand, had the exposure been pro- 
longed, the light emanating froin the apparently 
black parts of the landscape would have impressed 
the plate, which would eventually appear to be 
darkened all over, aud would be said to be fogged 
irom over-exposure. It is said of a correctly-ex- 
posed negative, that it hus all the detail in the 
shadows without being fogged. 

Now we shall show the student how he can tell, 
by the behaviour of the plate during development, 
whether he has hit the much-desired correct ex- 
posure, or not. He will require to light his dark- 
room lamp, aud to get by hin the three flat dishes, 
the two measuring glasses, all the stock solutions, 
and his box of dry plates. 

Now let him plico his camera in position, opposite 
the view to be photographed; let him remove the 
cap from the leus, and plico his head under the 
focussing-cloih. Any thick dark cloth or shawl 
answers the purpose; ora piece of black velvet or 
macintosh, about two feet square. Hoe should re- 
move the stop trom the lens entirely, if it has 
movable stops, or, if the stops be rotary, should 
turn them til the largest one isin use. ‘This will 
make the image on the ground glass very bright, 
and, by turning the focussing-screw tirst one way 
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then the other, ho will easily find in what position 
the image is the sharpest. When he has discovered 
this, let him place the smallest stop in the lens. 
We say the smallest stop, not because it is 
uccessurily the best for the picture which he is 
going to take, but because it will enable him to 
give a comparatively long exposure. 

Having his camera fixed aud focussed, let him 
place the cap on the lens ouce more, and retire to 
the dark-room with one of his double dark slides 
for the sensitive plates. 

When once here, he must place tho dark slide 
open in front of the lamp. Now, he must lower 
the light till there is only just enough to enable 
him to see. He must open his plate box now and 
take out two plates—two glasses must be placed in 
the dark slide at once, but one may bea ‘‘ dummy ”’ 
if he happen to have but one dry plate; that is, 
either a clean plate or a spoilt negative. In placing 
the plates in the slide, let him be very careful that 
in each case the side of the plate which appears 
dull, on account of its having the sensitive film on 
it, is placed towards the outside. Now, having 
closed his dark slide and wrapped his plates up 
again, let the photographer return to the camera. 
He should carry the dark slide under the focusing- 
cloth, for further security against light, and ın 
placing the slide in the camera and during exposure 
should keep the whole apparatus under the cloth 
for the same reason. He now removes the focus- 
ing screen, and places the dark slide in the position 
occupied by it, keeping the side marked 1 towards 
the lens. He now withdraws the sliding door, 
which is the only thing which intervenes between 
the Jens and the sensitive plate. He takes his 
watch in his hard, and remove the cap from the 
lens for (say) tive seconds, replaces it, slides in the 
shutter of the dark slide, uug carries the latter olf 
to the dark-room. We have suppos-d any of the 
usu tl view lenses to have been used, the lnudscape 
to be brightly lighted, the time of year to be 
spriuy or summer, aud the tuno of day morning or 
hoon. 


IEDICAL LLECTAICITY.« 
By Dr. W. H. STONE and Dr. WALTER KILNER. 


a PIEDICAL electricity, said Dr. Stone, who 

‘ read the paper, had been up to now a 
heterogcueous mixture of loose statements, doubt- 
tul diagnosis, and errcneous therapeutics. With 
hysteria, Metallotherapy, and maguetic appliances, 
they did not propose to deal. Scivuce isin far too 
elementary astute to see through these obscure, 
though real phenomena. Probably, tue key to the 
great enigma of the connection between electricity 
and nerve force had yet to be round. The bold 
statement that *‘ electricity 13 jite’? 1s demonstrably 
false iu many particulars. Speaking generally, 
medical electricity Lad suifered irom its exclusive 
handling by physiologists and physicians, who 
might receive valuable help from physicists ; ludeed, 
the writers of the paper were actually soliciting 
such assistance at the hauds of this young and 
active guciety. 

The speaker procceded to divide the forms in 
which electricity had been used medically into four, 
uamely— (l) continuous currents, (2) continuous 
currents made to interiit, (5) induced currents, 
termed generally ‘‘Taradisation,’? (4) statical 
electricity. The last of these was the first employed, 
but it had given tho least satisfactory results of 


any. ‘Lhe third method had been far the most 
deeply studied. Duchenue’s great work on 


Localised Electrisation curly drew uttention to this 
department. That geuuine and indefatigable ob- 
server was able to point out so maay detinite diag- 
noses, aud to isolate so many new nervous and 
muscular diseases by meaus ot the induction-coil, 
that to this iustrument had been given somewhat 
excessivo prominence as a therapeutic agent. 
Physiologists had also found in it a convenient 
stimulant for testing the action of nerves and the 
irritability of muscle ; perhaps also the localisation 
of brain functions. Hence muscular contraction 
and the action of intermittent currents in altcrnata 
directions had becn too much relied on as evidence 
of activity. 

Before, however, a single step could be taken in 
this scientiiic path, we must have some tolerably 
accurate mods ot measuring the agent we are em- 
ploying. It is obvious that the units used should 
be as far as possible those generally adopted ia the 
sulentilic World. To begin with resistance: ‘This 
in the humau body i; singularly great, und is 
especially located in the epidermis, which, when 
dry, is an excellent insulator. Wetting it with 
sulphate of zinc or common sali diminishes this re- 
sistance very materially; though even when care is 
taken in this respect, tho residual opposition to u 
current is large. From hand to handit is usually 
about 6000 ohms. In the larger bul« of the trunk, 
from the sacrum to the nape of the neck, it never, 


the 


* Absiruct of a paper “On Measurement in 
the 


Medical Application of Electricity” read befor 
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even after long wetting, snks much, unter 1,500 
Ohms. ‘That of the head, from nape to orestes di, ie 
about 2,000 ohms. In one case it waz more vre- 
cisely 1,950 ohms, in an adult, and in anocher, a 
child, 2,500 ohms. The resistaucs of dittercut 
tissues, though not exactly to the present purpose, 
had been studied by Prof. Eckhard, who stated 
that muscle wus the best conductor, aud that this 
beiug tuken as a unit, cartilage would hive a ro- 
sistance twice, tendons and nerves about 2:1, and 
bone nineteen times as great. Matteucci slates 
that muscles conduct four times as well as uetves, 
brain, or spinal cord. The resistance of the skin 
varies from day to day, being modiiied by moistuic, 
and by the fuluess of the capillary vessels. In 
a particular case, tho positive pole of a battery was 
placed on the sacrum of a child, and the other on 
the leg, over the extensors of the foot. Ly using 
the sume current, and adding quickly a known re- 
sistance, the resistance of the body was at first 
found to be 11,250 ohms, which, on thoroughly 
soaking the skin, was reduced 2,875 ohm3. Three 
days previously, the resistance before soaking was 
13,000 ohms, and after that process sank to 3,000 
ohms. Personal idivsyoacrasy exercises influcuee, a 
delicate skin conducting better than one which is 
course. The faco and neck offer the lea-t; the soles 
aud palms the greatest resistance.. Disease causes 
variation of conductivity: the skin over aff-eted 
muscles in lead paralysis hasits resistance increased, 
while in many old cases of hemiplegia it is decreased 
toa greater or less extent according to the amount 
of atrophy which has taken place. 

Tue resistance of muscle in disease J3 sometimes 
diminished, sometimes augmented, Auymeatation 
tikes place, at the commencenent of degenerative 
changes, from the interior conductive power or fat 
to that of healthy muscie. {na case of inrunttile 
voitralysis, the sound leg had a resistuncs of 2,500 
ohws, the affected leg of 3,250 vams. Ina wasted 
muscie of mauy years’ standing, the enormous re- 
sistance of 16 900 ohms. was reached. It was boith 
casy and desirable to multiply fasts suvi a3 
these. 

Tho second preliminary point was the current 
Which could be borne withimouuity. Ji:rercsults 
were Very discordant. In tha three ratal cases icom 
touching tae conductors of dyn naoem tchines, ata 
music-hall, in the Russian Navy, andat Haiiield, 
the necessary facts Tor measurement were avient; 
although Dr. Siemens had stated that he nal oiten 
taken a current suflicient to produces a pow :fnl 
light with impunity. In a casa nowin Si URomas’s 
Hospital, a current of 59 mül webers was borne 
with diuliculty, and one of 29 miiliwebers with case 
and great benelit. A case of diabetes, recorded ty 
Dr. Stone in the Proceedings of the Britta assccias 
tion at York in 1551, took about 10,009 ratero- 
amperes, or 10 milliwebers, through his head, fron. 
nape to forehead, after some practice ; using ior its 
production from 15 to 20 cells of bictrounte 
battery. The particular battery, however, mitered 
very little; Leclancheé’s bichromites, amd zins- 
carbons with sulphate of mercury, all act welled 
need not be of large size or susli resistance. 

[u consequence of the high resistance of the osin, 
it was esscutial to give a larre s'ze to the poles 
employed forapplying the current, Ae. Atoaloae 
mated zine, with the mixture of potter's chy 
Kueaded with the solution of common salt, used in 
physiological experiments, laid over it, Was per- 
haps theoretically, the best; but powdered carson 
placed iu a bag and immersed in salt and water, 
answered equally well; or the surgical appliances 
termed Sporgio-piline, a thick felt, bacsed by 
indiarubber, through which a well-tinned cerper 
Wire was threaded, so as to cneompass Its Wuvie 
circumference without anywhere projecting 20 
as to touch the cuticle. ‘the poles could hardiy De 
too large. 

A convenient form of Thomson galvanometir 
with graduated shuuts, due to Dr. Winer, was 
shown, and also a simple but cifective instrument 
for producing intermissions in the current af any 
required interval of time. This apparatus cousi:ted 
ofa metconume with contact pieces dipping iuto 
mercury cups at each oscillation, a condenser uang 
placed under the instrument to get rid of tie extra 
current, and so to equalise the physiological ulect 
of the making and breaking currents. 

The measurement of induced currents presented 
considerable difliculties. The Conference: at Poris 
had recommended the use of standard induction 
coils, but this method does not give any but arbi- 
trary measures. Dr. Stone hau tried and suowvid 
a varuum tube, in which the tension of aw coud 
be varied by combining if with a baroa-trie 
column aud a movable cistern, Tuis cave a ready 
means of varying the force of the aischarse, bv 
usinge itaga shunt of variable resistance, aid nad 
the interesting results of shunting the nieke- 
current” at a definite point, while allowing ihe 
‘ brealk-current,’? whichis about six Unies S rouser, 
to pass between the platinum points; thus onta eng 
an induced current in one directiononly. Latterly 
he had adopted also condensers of definite cap icity 
charged to definite potentials. The wnters wira, 
however, still experiwenting with another method, 
dependiny on Sir W. ‘Thomson's determinations of 
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spark length. The most practical method at present 
seemed to be to pass a continuous current of 
measured strength through an automatic commu- 
tator, which at alternate oscillations diverted it in 
one and the other direction. If there was any 
real physiological value in rapid reversals of direc- 
tion, as was claimed by some experimenters, it 
could thus be secured, without the use of an induc- 
tion coil. Another form of rotating commutator 
was also shown, in which an ebonite cylinder, 
pressed on by six springs, at each quarter-turn 
connected, first, the condenser to the battery, so as 
to charge it, and then discharged it through the 
atient. To obviate the necessity of employing a 
arge battery with the condenser arrangements, 
Planté’s secondary battery could beé charged in 
parallel position from a small number of Grove’s 
cells, and discharged through the condenser in 
series. In all these contrivances, however, as the 
current gained in tension, it seemed to iose some- 


what in chemical and catalytic power, and to. 


assimilate gradually to the static form. 


DIETZ’S IMPROVED PUNCH. 


f hi accompanying engraving represents a new 
form of punch for punching either iron or 
steel plates, made by R. E. Dietz, of 56, Fulton- 
street, New York. This punch, says the American 


| 


ee 


P 


SS 


IA, 


A 

A 
Y f 
Y 
Y 


i | 


Machinist, as shown at A, is first turned up to the 

- desired finished size to fit the die B, the same as in 
making ordinary punches. Then, by a special 
attachment to the lathe, a peculiar shoulder is 

- turned upon the punch, as shown at C, leaving two 
high edges and two depressed edges exactly opposite 
-each other. The object of this arrangement is to 
punch and ream a hole perfectly parallel at one 
‘operation. It is accomplished in the following 
way: The lower part of the punch passes through 
the iron and pushes out the wad, after which the 
‘cutting edge around the side passes through and 
trims the hole smoothly to an exact standard size. 
It has been known for years past that the common 
punch in general use has a very damaging effect 
upon the iron and steel plates punched by it. For 

‘instance, in punching holes for 3in. rivets through 
iron plate 4in. thick, the diameter of the hole on the 
lower side of the sheet will be generally from 1-16in. 
to 3-32in. larger than the punch. . 

In punching common iron with the ordinary 
pnnch, the iron will be torn so as to leave sharp 
ragged edges; but in a hole punched with the new 

form, of punch the sides will be found parallel. 
Another distinguishing feature is that the surface 
' of metal in the hole is condensed, so that it is much 
harder, and will resist the shearing action of exces- 
- give strain upon the rivet even longer than drilled 
plates, the punching involving much less expense 
than drilling. This is owing to the fact that a drill 
does not condense the metal, neither does it cause 
-2-flow as is the case with the Jenkins punch. In 
proof of this statement specimens were cut from 
‘the same sheet and tested. One specimen was 
- drilled and riveted while another was punched and 
‘riveted. These specimens were then pulled apart 
in a reliable testing-machioe with the followin 
results: Drilled specimen gave way or sheare 
with a strain of 39,210lb., and the one punched 
with the Jenkins punch at 39,850, while another 
punched with the common punch sheared with a 
strain of 38,820Ib. 
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.THE “LONDON” GAS-ENGINE. 


SIMPLE and compact gas-engine, known as 

the ‘‘London,”? made under Hutchinson’s 
patent, has been on view at the Building 
Exhibition iu the Agricaltural Hall. In outward 
appearancetheengwe resembles a pillar of castiron, 
oval in section, with a flywheel on one side and a 


pulley on the other. 
a casing at the foot, and the whole is mounted on 
a hollow iron base. The cylinder itself is planted 
on the base, and occupies the lower part of the 
pillar or case, the crank working in the upper 
portion. It will be understood that by this 
arrangement there is a large air-apace all around 
the cylinder, and following each stroke of the 
piston a strong current of air passes through the 
space, thus keeping the explosion chamber cool 
without the use of water. For simplicity this 
engine is unexcelled, and as it occupies but little 
room (a half-horse, 3ft. by 2ft. 4in. on the floor, 
and 4ft. llin. to top of flywheel) and requires no 
lubrication to either valve or piston, it will com- 
mend itself to all who have occasional use for 
““power.”? The engines are made from one-man 
up to four horse-power, and a two-man is said to 
cost only three farthings an hour when working to 
its full capacity—two-man being the ‘nominal’? 
power only. The parts are all made to gauge and 
are interchangeable; they are, with the exception 
of the flywheel, pulley, and slide-rod, inclosed in 
the case, and are thus out of harm’s way. In fact 
es er paar the “London” leaves nothing to be 

esired. 


SCIENTIFIC NEWS. 


—_—1-$o_—_- 


T rapid succession we have received no fewer 
than four Dun Echt Circulars, Nos. 45 to 
48, tolerable evidence of Lord Crawford’s 
method of distributing astronomical intelli- 
gence. They all refer to the comet discovered 
by Mr. Wells on March 18, though there ap- 
pears to be some doubts as to the date. Science 
Observer code telegrams have been received from 
Dr. J. Palisa and from Dr. Oppenheim. Ele- 
ments and ephemeris have been received from 
Mr. S. C. Chandler, jun., Profs. Pickering and 
Boss, and from Dr. Holetschek, the last being 
the latest. We give the results in tabular 
form :— 


C. P. and B. H. 
T = June 1°42. June 15°76. June 8'51. 
w — K = 222° 19’ 202° 67’ 211° 56’ 
S3 = 200° 11° 206° 40’ 203° 34’ 
i = 70°51 74° 47 72° 51 
log. g. = 7°7782 9:0257 8:6484 


The ephemeris for Greenwich midnight, April 2, 
is about R.A. 18° 20’; N.D. 41° 68’. Mr. Lohse 
says the comet is moderately bright, has a 
straight tail about 6’ long, almost exactly pre- 
ceding. Dr. Oppenheim says the nucleus is 
tolerably well defined and round, less than 1’ in 
diameter, as bright as an 8th mag. star, with a 
tail less than half a degree in length. The 
comet is increasing in brightness. 


Preparations are being made for the observa- 
tion of the total eclipse of May 17th. The 
French will probably have two expeditions, 
as M. Bischoffsheim has promised to pay the 
expenses of an expedition to Egypt. The most 
suitable spot for observations appears to be 
about sixty miles north of Luxor, but the 
central line passes very near Bagdad and 
Teheran, where the duration of totality will be 
half a minute more than at Luxor. It will be 
seen that there is little choice of spots for ob- 
serving, and as this eclipse and another that will 
be visible in Brazil are the only ones during the 
present century in which the sun will have 
sufficient altitude at accessible stations for 
making useful observations of the corona, the 
opportunity will not be lost. 


Prof. E. Ray Lankester, M.A., F.R.S., has 
been appoint2d to the chair of natural history 
in the University of Edinburgh. Sir Wyville 
Thomson, it may be remembered, resigned this 
chair last year. 


Mr. J. Baillie-Hamilton’s new harmonium or 
reed instrument has been on view at Harrow 


School, and on Saturday the Premier paid a 


visit in the company of the Princess Louise. 
The instrument, it is understood, will be used 
temporarily in Westminster Abbey. The various 
stages in the development of this instrument 
have been described in our pages under the 
heads of String Organ (see p. 225, No. 685) and 
Constrained and Free Reeds. The original idea, 
to vibrate a string by means of wind, by attach- 
ing it to a reed, has, we understand, been 
abandoned, and Mr. Hamilton now uses free- 
reeds in groups of three, connected by a “‘ bridge,”’ 
which so modifies the individual tones as to 


produce a single note of great sonorousness and 


purity. The defect of the instrument is elug- 
gishness, which may, however, be overcome. 


The slide-valve is carried in 


Griscom’s little dynamo-machine, or electro- 
motor, which we described on p. 387, No. 823, 
is now shown at the Crystal Palace, in the 
Eastern gallery, driving lathes and sewing- 
machines. The current is obtained from a 
bichromate battery with large cells. 


The Eastern Electric Light and Power Co. 
have obtained a concession of the waterfall at 
Penang, and are erecting special machinery to 
utilise the power for generating electricity for 
lighting and other purposes. 


In an experimental train on the Eastern Rail- 
way of France, a Gramme machine, driven by 
belting from the axle of the guard’s van, was 
found capable of keeping the Maxim lamps fairly 
incandescent when the train travelled at a fair 
speed. Accumulators were used for supporting 
the light when the train slackened or stopped. 


A method of increasing the resistance of iron 
to torsional, tensile, and transverse strains has 
been patented by M. Séguin, of Paris. The 
metal is raised to a cherry-red heat, and is tben 
plunged into a mixture of sulphuric acid and 
water, equal parts. The iron is allowed to. 
remain in this bath until its temperature is 
reduced to that of the liquid, and is then 
plunged into hot water. 


Edison has patented an electric railway-brake, 
which consists of a metallic disc, fixed on the 
axle, and which runs partly between the cheeks of 
a large horseshoe field-magnet. When the 
circuit is made, a resistance to the motion of the 
disc is created and the train is brought to rest. 


On Wednesday last, Prof. S. P. Thompson 
delivered another lecture at the Crystal Palace, 
this time “ On tho Electric Transmission of 
Power,” in the course of which he dwelt upon 
the want of economy in the steam-engine, and 
the power that might be used for electrical pur- 
poses in tidal flows now allowed to run to 
waste. The subject is an important one, and 
demands attention for several reasons. 


The Institution of Naval Architects held its 
meetings this week at the rooms of the Soeiety 
of Arts, on Wednesday, Thursday, and Friday. 
The papers read were mainly of a technical 
character, but some have an interest for all 
workers in steel. 


A new method of tempering metals, especially 
steel, has been brought before the Paris 
Academy by M. Clémandot. It consists in 
heating the metal to a cherry-red, compressing 
strongly, and keeping under pressure till com- 
pletely cooled. Steel thus acquires excessive 
hardness, and such molecular clo:eness and fine- 
ness of grain that, when polished, it looks like 
polished nickel. Like steel tempered in the 
usual way, it can be permanently magnetised ; 
at least, pieces of the Gower and Ader tele- 
phones, magnetised more than three months 
ago, have kept their magnetism perfectly. 
Compression being an operation which can be 
measured, graduated, brought and kept within 
set limits, one can temper at such and such a 
pressure, just as one may work with such and 
such a pressure of steam. M. Clémandot 
operated with various steels, and found the 
Allevard steels greatly superior to others. 
Metallurgists and electricians will doubtless be 
glad to cultivate the new field which this method 
opens up. 


M. Pianta, manager of the General Company 
of Telephones ia Italy, has the intention of 
transmitting from Venice to Milan the opera of 
‘‘ Lohengrin,” now being performed at the former 
place. He has introduced improvements into 
his transmitters, which increase their power 
considerably, so that they have been used for 
distances of 120 kilometres (say 75 miles) with- 
out diminution in distinctness of the sounds 
transmitted. The lobby of the Scala Theatre 
Royal, in Milan (which bas the largest stage in 
Italy) has lately received 92 Edison electric 
lamps, in place of as many gas-jets. Thisligh$ 
is to be extended to the corridors. 


The book-production of Germany again in- 
creased last year, but only about 1} per cent. on 
the previous year, in which 14,941 new works 
appeared. The total number of books and maps 
last year was 15,191. Educational literature, 
and books for young people generally, take the 
first place with 2,414 works (though this is 32 
less than in 1880). There were 1,472 works on 
theology, 1,469 on jurisprudence, politics, and 
statistics, and 1,226 on belles-lettres. 
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It will be romembered that M. Richet lately 
made some experiments as to how fishes were 
affected by chlorides of various metals put in the 
water. He has now tried those metallic solu- 
tions on the hearts of frogs. It appears that 
the toxicity or poisonous effect is not related 
to the atomic weight, even in metals of the same 
family. There are notable differences, too, 
from the results with fishes ; thus, nickel, which 
acts on the gills of fishes less than copper, iron, 
and potassium, is much more active than these 
metals on the frog’s heart. Copper, which is 
so dangerous to fishes, has very little effect on 
the frog. Thus, the opinion is confirmed, that 
the poisonous effect of a substance varies accord- 
ing to the tissue with which it is in contact. 
Some of the metallic chlorides stopped the heart 
in systole (contraction), some in diastole (dilata- 
tion). The method by which M. Richet arrives 
at these results, as also that of M. Paul Bert in 
another set of experiments (described at the 
same séance of the Paris Academy), relating to 
the influence of the nerves on the lymphatic 
` system, seem to be of a type with which our 
physiological schools are happily lesy familiar 
than the Continental. 


A convenient apparatus for determining the 
melting point of easily-fused metals and alloys, 
has been lately described to the Berlin Chemical 
Society by Herr Liebermann. The commencing 
fusion of a small column of the substance breaks 
an electric circuit, so that a bell in the latter 
stops ringing. The apparatus comprises a 
beaker-glass with cork cover, through which 
pass two brass bars, connected at top to the 
battery andthe bell. From their lower ends two 
platinum rods of unequal length extend down 
into oil; the ends of these bend towards each 
other, and support in oppositi‘n two pieces of 
pure graphite, between whose hollowed surfaces 
is vertically held the small cylinder of metal or 
alloy. A thermometer fixed in the cover dips 
in the oil. The beaker-gla:s is heated from 
below, and the thermometer is noted when the 
bell ceases to ring. Herr Liebermann gives 
numerical results for tin, showing the validity 
of the method. The melting-point of tin in a 
stream of carbonic acid and in air, he deter- 
mined with the same apparatus; the results, 
though quite available, were not quite so con- 
cordant as when oil was used. 


The town of Saint Etienne, in France, is sup- 
plied by a torrent called the Furens, the waters of 
which are barred by two dams. It is now pro- 
posed by M. Conte-Granchamps t> utilise the 
water - power to drive small Fourneyron 
turbines, actuating directly some dynamo- 
electric machines, with a view to providing 
Saint Etienne, about 8 kilometres distant (say 
5 miles), with both motor force and light. The 
fall is about 133ft., and the daily supply is such 
as to give theoretically some 617 horse-power, 
of which a well-arranged turbine would receive 
two-thirds, or 400 effective horse-power. 
Allowing for loss by conductors, it is estimated 
that about 200 effective horse-power would be 
utilisable at Saint Etienne. 


A rich and very extensive deposit of iron, 
capable of yielding as much as 70 per cent., has 
been discovered in Lapland. 


The Municipal Council of Naples have ap- 
proved a project presented by M. Lamont, for 
construction of an underground railway con- 
necting different parts of the town. The 
line will not be wholly subterranean. Com- 
pressed air will be used, and the carriages and 
tunnels will be lit with gas. The most in- 
teresting novelty will be an underground 
station within the mountain. This station will 
be connected, by means of a hoiet, with an open 
railway placed above, and serving the villages 
on the top of the mountain. Between the 
station at the top and the subterranean station, 
the vertical distance will be more than 240 
metres (say S00ft.) 


For the public lighting of Paris 45,815 gas- 
burners are provided, besides 63 electric lamps, 
G5 vegetable-oil lamps, and 293 mineral-oil 
lamps. The total consumption of gaes, public 
and private, in 1880, was 209,915,941 cubic 
metres. There are cleven gasworks, employing 
3,254 workmen, and using nearly 810 million 
kilogrammes of coal. 


The boiling temperature of zinc was estimated 
at 140° C. by MM. Deville and Troost. M. 
Edm. Becquerel, however, obtained the figure 


932°, showing a wide discrepance. M. Violle 
hus lately investigated this matter by a new 
method, and he confirms M. Becquerel’s result, 
the number he obtained being 930°. 


Rouen is at present the fifth port in France. 
The Chamber of Commerce there have lately 
been considering the question of electric 
illumination for the quays, which (on completion 
of works now in progress) will have a total 
length of about 11,800ft. on the two sides of 
the river. Careful experiments were made with 
the Jablochkoff, Siemens, and Sautter and 
Lemonnier systems; and preference has been 
given to the last as presenting most advantages 
with regard to light cast, work expended, and 
carbon consumed by the lamps per hectare of 
surface. (Particulars of this competition will 
be found in Annales Industrielles, March 12th.) 
MM. Sautter et Lemonnier use a continual 
current Gramme machine and the Serrin 
regulator. 


At the Technical Society of Riga, Prof. 
Pfubl recently exhibited a (so-called) jute- 
velvet, in which a cotton fabric supports a hair- 
cover of jute. This cloth (produced in a way 
described in the Deutsche Ind. Zeit.) is said to be 
well adapted for articles of furniture, curtains, 
&c. It is not attacked by moths. 


Mr. Esterbrook, superintendent of buildings 
in New York, said, in course of a recent ex- 
amination with regard to the fire at the World 
building, that there ought not to be an iron 
shutter permitted on any building in the city. 
The effect of these shutters is to prevent fire- 
men getting access to the fire till it has become 
a raging, uncontrollable furnace. The shutters 
might be of use in narrow streets in protecting 
a building from fire on the opposite side; but 
they should, in that case, only be clcsed when 
danger is imminent. In general, afar better 
protection is a solid shutter made of wood, and 
lined on both sides with tin. l 


We last week referred to facilities enjoyed by 
the public in Berlin and Hamburg for communi- 
cation by telephone. A recent report by the 
Telephone Company of Zurich shows that things 
are in a still more advanced state in that Swiss 
town. There are eleven places into which the 
public may enter, and, for a small payment, 
converse for a quarter of an hour with any of 
the subscribers, who are 378 in number, con- 
nected with two central stations. Four of these 
telephone-chambers are in tobacco-shops, two 
in post-offices, and the rest in sundry shops. 
Among various other institutions adopted by 
this enlightened town is the connection of the 
telephonic system with the central telegraph 
system. Thus, any subscriber can dictate his 
telegram to the telegraph employé, and so gain 
the time which his domestic would otherwise 
take to convey it to the office. The State 
realises an economy on the carriage of telegrams 
addressed to the subscribers. During 1881, 
there were 8,914 telegrams transmitted by 
telephone. 


The circulatory apparatus of star fishes is one 
of the most difficult subjects in comparative 
anatomy, and it would now appear from re- 
searches by MM. Perrier and Poirier, that the 
savants who have studied it have been quite 
mistaken. The star fish has, in fact, no circu. 
lation, properly so called. What was taken for 
a heart is merely a gland, and the supposed 
vessels are merely folds of an internal mem- 
brane limiting the radial prolongation of the 
general cavity of the body. 
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A NEW apparatus for the determination of 
melting-points has been described by Mr. C. F. 
Cross and E. J. Bevan. The apparatus consists of 
a small platform of thin ferrotype iron or silver, 
having an opening for the reception of a thermo- 
meter bulb and a small indentation or depression 
about 1‘5mm. deep and 2mm. in diameter. A very 
small quantity of the substance is melted in the 
little depression, and while still liquid a thin 
platinum wire, bent like an L and fused in a glass 
tloat, is immersed in the liquid and held there until 
the substance solidifies. A thermometer is then 
inserted in the opening, and the whole apperatus 
plunged under mercury. The mercury is gently 
heated, and the thermometer carefully watched. 
As soon as the substance melts the float rises 
instantly, and the temperature is noted. Stirring 
is unnecessary, the whole of the substance is 
surrounded with mercury, and the attention can be 
concentrated on the thermometer. 


LETTERS TO THE EDITOR. 


[IVe do not hold ourselvs responsible for the cpinions of 
our correspondents. The Editor respectfully requests thait al! 
communications should be vrawn up as briejly as possible.) 

All communications should be addressed to the EDITOR of the 
Evautsu Mecianic, 341, Tavistock-street, Covent-garden, 
W.C. 

All Cheques and Post-ojice Orders to be made Payable to 
J. Passmore EDWARDS. 

* 1° In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.’’ 
—Montaigne’s Essays. 

——_+-44__ 
THE PLANET MARS 1N 1881-2. 


[19858.]—I map not, till this morning, met with 
any published observations of Mars during the 
recent opposition; those with which I have just 
been favoured, through the especial kindness of 
Sig. Schiaparelli, have surprised me exceedingly ; 
and I hasten to communicate a brief notice of them 
to your columns. Your astronomical readers are 
aware that during the opposition of 1877-8 this 
celebrated observer detected, with an achromatic 
of exquisite sharpness by Merz, and in the pure 
sky of Milan, a number of narrow, dark streaks, 
intersecting the so-called continents, which have 
been from their aspect termed ‘‘canals,”’? though 
many of them attain the breadth of our Red Sea. 
These had been seen in part by Green, at Madeira, 
but not considered of sufficient distinctness or 
permanence to be admitted into his chart; 
and, in fact, it was not till after his de- 
-arture from Madeira that they had been 
fully recognised at Milan; it has been shown 
also by Dr. Terby, of Louvain, that several 
of them have been represented from time to time, 
in the drawings of different observers. In 1879-80 
they were all but one recovered by Schiaparelli, 
who has given them ina collective map. In the 
last opposition, when favourable weather compen- 
sated for the planet’s greater distance from the 
earth, he not only retraced the whole of them, but 
found twenty of the number doubled by parallel 
dark lines at a greater or less distance, covering the 
equatorial region of the planet with a gigantic 
network; and, in conjunction with some other 
singular changes, tending to show that. the idea of 
a aloes analogy between that globe and our earth 
will not be much longer entertained. 

March 28. T. W. Webb. 


THE SEARCH FOR COMETS. 


[19859.]—Tme Americans—always foremost— 
have just commenced a systematic plan of comet- 
seeking. Hitherto observers have worked inde- 
pendently of each other, and a good deal of useless 
sweeping has resulted by several observers watch- 
ing the same regions. This state of things has 
now been obviated by an arrangement giving to 
each observer a special district for exploration; in 
fact the American comet-seekers have been formed 
into a well organised and efficiently equipped 
association, which gives promise of most important 
results. Rigi 

It is now proposed to begin observations in this 
country on aplan of somewhat similar character, 
as soon as the moon has left the evening sky at 
the end of the first week in April, and I shall be 
glad to hear from any of your astronomical readers 
who may desire to take part inthe observations. We 
may be certain, in the event of a new discovery, of 
valuable assistance from Lord Crawford’s Obser- 
vatory at Dun Echt, where accurate positions 
would be secured as early as possible. 

I have arranged, in conjunction with Mr. A. S. 
Williams, of Brighton, to examine certain regicns, 
a.m., and p.m., but neither of our positions com- 
mands a good view of the S.W. sky, so that 
unless another observer is fouad to take charge of 
this, a most likely region will have to be omitted 
from scrutiny. W. F. Denning: 

Ashley-down, Bristol, March 26. 


BRIGHTNESS OF STARS—AURORE. 


(19860.J—I THANK “ F.R.A.S.’? (letter 19508, p- 
350, Vol. XXXIV.), for taking so much trouble on 
my account, and apologise to him for having 
unwittingly imposed upon him a ‘‘ weary task.” 
The list he gives from Les Etoiles is interesting. 
At first sight, Flammarion’s estimates seem to 
disagree with Sir J. Herschel’s; butas the former has 
made Arcturus = 1-0, and the latter Capella = 1°0, 
and as the difference between the stars is according 
to doth the same, the discrepancies are for the most 
part casily explained; with the difference of 
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standard, Flammarion’s estimates would, cæteris 
paribus, be about a quarter of a magnitude lower 
than Sir J. Herschel’s. Raising the magnitudes 
assigned by the French astronomer by ‘3, we find 
that the difference of light between Arcturus and 
Capella, Aldebaran, Procyon, Altair, e Orionis, a 
Persei, respectively, is very much the same now 
as it wasin 1837. (This would seem to indicate 
thst the magnitudes of these stars are unchanged, 
and that, therefore, they arə trustworthy ‘‘com- 
parison stars.”) Butin the case of the following 
stars, the discrepancies between the measures of 
the two observers are striking :— 
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a And. | 17 |254| 1: 2) 38 | 20 
a Peg. 1:7 | 2°65 2 2 3 20 
Or. 1:7 | 2°18 2 2 | 2 : 2-0 
olaris 17 | 2°28 2 2 2 20 
y And. 1:8 | 2°50 3/23 | 2b | 23 
y Cyg. 2°2 | 2°63 3 | 32 3 3 0 


Are any of these stars, then, variable? It has 
been suspected that y Cygni is. 

Capella.—I pointed out in my last letter that Sir 
J. Herschel considered this star slightly variable. 
The fact that Prof. Pickering (19072, p. 542, Vol. 
XXXIV.) makes the difference between it and « 
Persei 1°65, while Flammarion makes the ditterence 
only ‘9, seems to point to au increase in its light. 

B Tauri._In Prof. Pickering’s letter, 3 ‘Tauri 
and « Persei are rated equal. Sir. J. Herschel 
made the former ‘21 fainter than the latter. I think 
this star has increased in light since last autumn ; 
at that date, it seemed to me to be distinctly in- 
ferior to a Persei; but at present it seems to be 
rather brighter. 

All such instances of possible variation are im- 
portant, in view of the Astronomer Royal’s sug- 

estion that most stars may be slightly variable. 
Thad often s:ispected so myself, long before read- 
ing the report of the November meeting of the 
R.A.S. The Astronomer Royal’s plan of a ‘‘mean”’ 
of many stars being taken, scems good; but how 
is the ‘‘ mean ” to be measured and employed ? 

Aurore, 1881, Oct. 23.—At night, very cloudy ; 
when clouds cleared auroral glow could be seen, 
extending over great part of sky. 

Oct. 24.—Auroral glow; similar to, but fainter 
than, previous eveniu;:’3. 

Nov. 23.—LBright Aurora, which lasted from 
6p.m. told p.m. About Sh. 10m.; the arch pre- 
sented the curious appearance of being bent down- 
wards a little to E. ot the highest point. 

Nov. 24.—In evening, auroral glow seen between 
clouds. 

Nov. 25.—Faint auroral glow along horizon. 

1882, Feb. 20.—About 9 p.m.; a greenish glow 
of aurora suddenly appeared in W.N.W., con- 
tinued three hours, as a bright band spreading tar 
along horizon. Did not send out any streamers. 

March 8.—11.12 p.m.; baud of auroral light 
across N.W. horizon. 

Glasgow. S. Maitland Baird Gemmill. 


STAR MAGNITUDES BY SEQUENCES— 
TO MR. T. E. ESPIN. 


[19861.J]—Ir you would explain in detail the 
method you adopt in estimating star maguitudes, 
it would no doubt be useful to many readers. 
Your letter (19554, p. 400) is very interesting, but 
the expression ‘‘simple sequcncinuy’’ conveys a 
very vague idea of your mode of working. Do 
you not need to know the magnitudes of many of 
@ group of stars to begin with’ Please give all 
details. Opera-Glass. 


ADJUSTMENT OF MIRRORS. 


{19862.J—I pip not reply to the letter of Mr. 
Haren (19805), supposing that someone might sug- 
gest some means of adjusting the large mirror. ] 
agree so entirely with him that it is an important 
element, that I was astonished to find that it had 
been neglected by any of our amateurs. My 
experience leads me to the conclusion that unless 
all the adjustments are as perfect as possible, thie 
instrument will not perform well. My plan is, to 
put a stop into the mouth of the tube (say fora 
12in. mitror) with an aperture of Illiin. On 
looking through the adjusting-tube, with the small 
hole at the eye end, but vot at the inner end, you 
see this stop as a thin ring projectcd upon the 
image of the mirror. If the imave of the stop is 
not concentric with the image of the mirror, adjust 
the large cell until itis so. This will have slightly 
altered the adjustment of the flat. MIeadjust the 
flat, and then readjust the large mirror, if the 
image of the ring is not concentric; in two or 
three trials you will get your adjustments tolerably 
exact. It cannot be too strongly impressed upon 


the minds of the possessors of reilectors that, on 
fine nights, if the large mirror is good, its definition 
ought to be equal to that of a refractor. If it is 
not so, if there is any inequality in the concentric 
rings, be sure the adjustments are at fault. With 
mine, a Il2in., by Calver, and a Steinheil 
prism, which is immensely more difficult to adjust 
than a flat, I have seen, on fine nights, stars of the 
second and third magnitudes, without a concentric 
ring—a Herculis, y Andromede, and such like. 
Some time ago a young friend was in my observa- 
tory, and I set the telescope upon Castor. I asked 
him what he saw? He said, ‘I see two brilliant 
round dots.’’ I replied, ‘* Yes; and you couldn’t 
have given better testimony to the beauty of the 
mirror, and the perfection of its adjustment, than 
you have given by that remark.” 
N. S. Godfrey. 
St. Bartholomew’s Vicarage, March 21. 


TELESCOPES BY THE “OLD 
MASTERS.” 


[19863.]—WiLL you allow me to ask such of 
your readers as possess telescopes by the earlier 
makers to assist me in obtaining particulars of 
them? Though every year becoming more scarce, 
there are probably still in existence many fine old 
instruments, of whose performances we read in the 
writers of the latter part of the last century and 
beginning of this ? 

I may particularly mention the ‘‘ Beauclerc”’ 
refractor by Peter Dollond, with triple object~ 
glass; the l5in. aperturo Cassegrain by Tulley: 
the in. apterture refractor by the same maker ; 
Short’s 93in. Newtonian, made for Greenwich Ob- 
servatory; many Gregoriaus by Short, Watson, &c. ; 
and last, but by no means least, original New- 
toniaus by Sir W. Herschel. These were instru- 
ments, in wany cases, of Anown excellence, and often 
alluded to, aud it would be very interesting to 
trace them to their present possessors. 

If, then, your readers will kindly send to me, to 
the address given below, as full particulars as 
possible of any telescopes dating from before, say, 
1830, stating (if reflectors) whether mirrors are in 
their original condition or repolished, and so forth. 
I shall be very pleased to send, in return, a classi- 
fied and tabulated list of the information thus 
obtained to each such correspondent. Details of 
mounting of mirrors, materiuls of bodies, form of 
stand, &c., would also be valuable. May I specially 
ask the help of Mr. P. Vallance, whom I know to 
be the possessor of several fine old telescopes ? 

L. L. L., 
Care of Dr. Woods, Gillingham, Dorset. 


OBJECT-GLASSES AND EYEPIECES. 


{19S64.]—Youtr correspondent, ‘* Leus ” (letter 
19795), seems to be in a fog respecting the power 
of his telescope; let me try to lead him out of it. 
When he tests his instrument for ‘“‘ power,” the 
object-glass is used simply as a luminous disc; and 
the image which he measures is the refracted con- 
jugate image of it, formed in the back focus of the 
eyepiece. The ratio of the diameter of this light- 
spot to the aperture of the object-glass is the 
same as that of the foci of the lenses, and there- 
fore gives the maguifying power of the telescope. 
Used in this way, the object-glass does not per- 
form its legitimate service as an image-former at 
all; we are simply comparing the magnitudes of 
two luminous discs, placed at known distances on 
each side of the eyepiece. When the eyepiece is 
removed, we cannot compare the focal image with 
the aperture. Your correspondent is well aware 
that if he directs his instrument to, say, Jupiter, it 
makes no difference to the size of the image, 
whether he employsa lin. stop or the full aperture. 
His object-gluss enlarges the visual angles six 
times; but this depends on its focal length—not 
upon its diameter. Let him use a lens of 10in. 
focus in the same way as the lin. eye-lens, and he 
will probably find the focal light-spot to have the 
diameter he has specified. 

I do not think he will find it advantageous to 
employ crossed lenses instead of planos in a 
Huyghenian eyepiece; but this, and some other 
of ee ral must be answered by a practical 
man. Jor the Huyghenian combination, the rule 
for finding the focus of the equivalent lens is: 
Aivide twice the product of the focal lengths by 
their sum. To fiud the radii, which shall be in a 
given proportion, ard produce any required focus, 
we proceed as fullows:—Maultiply together the 
required focal length, the refractive power of the 
glass (its refractive iudex, diminished by unity), 
aud the given ratio increased by unity. The result 
is the longer radius. Divide it by the given ratio, 
and we obtain the shorter curve, As an example, 
suppose we have some flint glass, whose refractive 
index is 1°6, and that we require to form a lens of 
Hu. focus, having its front radius three times the 
back ouo. Here we have 4 x (1°6 - 1) x (841) 
= 96; and 9'6 divided by 3 = 3:2, the shorter 
curve. This rule applies to a double convex or 
double concave ; but if one surface only be con- 
cave, we must make the numerical value of our 


proportion negative, and the convex radius must 
be greater or less than the concave, according as 
the focus is required to be negative or positive. 

` From your correspondent’s second letter, it 
would appear that he has some very misty notions 
regarding foci. I can only counsel him to read, 
and thoroughly master, some good elementary 
book on optics, such as Chambers’s, or others. I 
will send a paper on calculating the foci of lenses, 
which will need a fair knowledge of arithmetic 
and a slight knowledze of algebra only. Beyond 
this I cannot assist Lim. An acquaintance with 
the elementary priuciples of a science must be 
obtained from some of the recognised textbooks, 
and the extent of mathematical knowledge which 
I have indicated is absolutely necessary to anyone 
who would wish to perform even the simplest 
calculations regarding lenses. Orderic Vital. 


DR. HASTINGS’ METHOD OF MAKING 
AND TESTING FLATS — CLEANING 
MIRRORS BEFORE SILVERING. 


[19865.]—In my letter (19763), on Dr. Hastings’ 
process of making and testing flat surfaces, a 
serious error occurs in the first column of page 592, 
and in the 26th line from the bottom, where the 
types, or, may be, my own manuscript, makes me 
say, that the polisher should be from jin. to jin. 
less than the glass to be polished. It should read— 
from one-quarter to oncecruhth less than the glass, 
without reference to inches, as itis eutirely pro- 
portional. If we were making a 4in, flat, then 
the polisher should not be larger than 3fin. and 
may be as small as gin. This might be inferred 
from What is said at the head of the secoud column ; 
but it would, even then, seem paradoxical. I was 
pleased to see in the same issue of your paper, that 
Dr. Steinheil had furnished M. Houz-au a perfect 
plane for determining the ilexure of telescopes. 
No doubt if was made in the same way as 


mentioned in letter 19703. Your readers must not ` 


think me slow in correcting the above error, as I 
have just received your issue of the 24th of last 
month, and to-day is March 10th, and it will be a 
fortnight before this reply wul reach you. A note 
in reference to cleavin-? mirrors for silvering. Mr. 
Geo. Clark, of Alvan Clark and Sons, toid me he 
never used nitric acid, ouly when he had to cut off 
an old tiln; but clenned them with a solution of 
potash in water, and tae pwin of his wed. Ihave 
done a great deal of silveriuy lately, and have 
discarded the nitric aciq entirely, using a solution 
of, say, loz. of puro potash in 12oz. or lóoz. 
water, and, as I dui’t care to risk the palm of my 
hand, nor do I care to risk that dangerous tool, a 
test-tube stuifed with cotton, 1 muke a pad of 
cotton flannel titled in with good, clean cotton, 
leaving the soft cide of the flannel outside. A good 
large pad can be maie, aud is a capital article for 
cleaning with. Dour a tablespo -ntul of the solu- 
tion on the mirror; yub thoroughly; rinse off 
pretty well, though if will do no hurt if itis not 
thoroughly washed of; and with ordinary care 
you will have a elean mirror without those une 
pleasant nitric-acid iumes, that at best are ‘fa 
thing of beauty, and a ase /’ for ever.” 
Jno. A. Brashear. 
Pittsburg, Pa., Mach loth. 


MICROSCOPICAL CLUB.—TO “H.C. S.’” 
L198660.]J—I smart be very pleased to assist in 
forming such a society as you mention in letter, 
p- 615, Vol. XXXIV. 1f you willcom:municate with 
me by post, we can exchange suggestions, &e., and 
devise means for practicaily starting such a society. 
I should be much pleased, at the sume time, to 
see a Similar society for amateur photographers 
started in connection with the readers of the 
“ys. ML”? If any feel inciined to help, please write 
to me, with suggestions, &c., and we wiil commune 
one with another about it. I advertise my address 
in the Address Column. F.C. 


TESTING THE PURITY OF GUANO. 

(19567.]—IxN 1877, being engaged in the collec- 
tion of diatomaceiv, I turned my attention to those 
contained in guano, After much dificulty I ob- 
tained half a dozen semples of pure guano, through 
a friend connected with the trade, and having sub- 
jected them to the ordinary process, moditied in 
the manner I will describe, I took the mean quantity 
of diatoms contained in a measured quantity of 
each sample as a standard. 

(1) Onedrachmof the guano is agitated witha gal- 
Jon of water and allowed to stand 3 hours, and the 
water poured oit. 

This is repeatcd ; and should the water be much 
discoloured after stunding the second time, the 
sample is impure. 

The water being then poured off, the sediment is 
put into a large test-tube, by washing out the 
vessel in which it was contained with portions of 
30z. of water. When the whole three ounces with 
the sediment is in the test-tube, it is then well 
shaken and allowed to stand one hour; the water 
is then poured off. 
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(2) Add hydrochloric acil (fort) to the sediment 
till eNervescence ceases; then pour it off, add half 
an ounce of fresh acid, anl boil for two hours. 

(3) Wash aviin agin i). 

(1) Repeat 2, substituting JINO, for HCl. 

(5) Repeat (l); then pourolr the three ounces of 
water after standing one hour; add one ounce of 
water tothe residue; stir briskly with a glass rod, 
and while the sediment is in motion, place one drop 
on a slide, spread ont with a ueedle, and dry witha 
gentle heat. Six slides being thus prepared, the 
mean quantity of diatoms is compared with the 
same quantity in the pure standard sample. The 
result is the quantity of pure guano in that under 
observation. 


Each stop in this process is a rough analysis of 
the guano; the purity is in proportion to the 
absence of colour of the water after washing. 

The greater the effervescence with HCl, the more 
phosphates, &c., especially soda and calcium. 

With HNO, the more potash. | 

Tho character of the coscinodiscew and other 
<orms are different from those contained in other 
substances—c.g., I never found G. biscriate, but 
the variety of coscinodiscew is greatly in excess of 
what is found in infusorial earth. Campylodiscus 
is rare. Surirella is comparatively rare; in fact, 
on comparing photographs of diatomaceous deposits 
there is a distinct difference in the general distri- 
bution and character of the diatoms. 

I have examined several hundred samples sup- 
plied by friends, and though the process seems 
complicated, yet it is easy to carry out, and one 
hundred samples are almost as easy to manipulate 
as one. 

In every case in which my advice was followed 
as to the qualities of a sample, the result was satis- 
factory. {will give one example of the frightful 
consequences of adulterated guano. A relation, 
an extensive landholder in the west of Ireland, 
sent mea simple. LI reported favourably upon it, 
and he undertook to supply it to his own tenants 
in small quantities; that year’s crop was good. 
Having perfect confidence in the firm, he gave a 
largo order the following year; put it out without 
testing. The result was disastrous, and as its 
previous success increased its sale to nearly the 
whole of Mayo, the conseynences were worse than 
if it had only been an orixinal bad sample. A 
portion of the second guaus supplied was sent to 
me; it contained 1 in 2,009 of pure guano. A law- 
suit took place, and all sries lost heavily by the 
transaction. 

I never would have thought of applying the 
method had I not been informed that no analysis 
was capable of telling the quantity of guano in 
any sample. 

_ d have only found seven tolerably pura samples 
tn some hundreds, 
A. Cowley Malley, B.A, M.B., &c. 


_——_—~——_-— 


COLD SOLDERING. 


(19S63.]—Varrovs nostrams have been proposed 
trom time to tine which profess to be reliable 
methods of soldering without heat; but when tried 
they have gencrally proved useless. 

The following recipe, which is due to Mr. 
Fietcher, of Warrington, will, I think, be found to 
bo more trustworthy. 

It must be borno in mind that, though the first 
preparation is tedious, a large quantity or the mats- 
rials can be made at once, and the actual soldering 
process 13 as simple and quick as it well can be. 

Flur: Que pact metallic sodium to 50 or 60 parts 
mercury. (hese combine on being well shaken in 
abottle. if this is too much trouble, the sodium 
amalgam can be bought, ready made, from any 
chemist or dealer in reagents.) 

This sodium amalgam must be kept in a stop- 
pered bottle closed from the air. It has the pro- 
perty of amalgamating (equivalent to tinning by 
heat) any metullic surtuce, cast iron included. 

Sulder: Make a weak sojution of sulphate of 
copper, about loz. to one quart of water. Preci- 
pitate the copper by rods of zinc; wash the preci- 
pitate two or three times with hot water; drain 
the water off, and add for every 3oz. of precipitate 
Soz. or Toz. of mercury ; add also a little sulphuric 
acid to assist the combination of the two motuals. 
When combiued, they form a paste which sets 
intensely hard in a few hours, and this paste should 
be made, whilst soft, into small pellets. 

When wanted for usc, heat one or more of the 
pellets until the mercury oozes out from the surface 
in small beids; shake or wipe them olf, and rub 
the pellet into a soft paste with a small mortar and 
pestle, or by auy other convenient means, until it 
èis as smooth aud soft as painter's white-lead. This, 
when put on a surfaco previously amalgamated by 
the sodium and mercury, adheres firmly, and sets 
perfectly hard in about three hours. The joint 
can be parted, if necessary, either by a hammer 
and cold chisel, or by a heat aout sufficient to 
melt plumber’s solder. 

Where expense 1s no object, Mr. Fletcher gives 


GRATIS ADVERTISEMENTS_NEW 
BATTERIES—CAUSTIC SODA. 


[19S69.]—Own page 61 (19541) isa sketch of an 
electro-plating apparatus, together with an an- 
nouncement where it may be seen and obtained. 
The next letter contaius a sketch of a new battery, 
with an accurate and concise description of its 
construction. Now, doubtless Mr. Tolman will 
make ms battery for sale; but he does not on that 
account merely send a sketch, and say whero it is 
to be obtained,—he gives instructions which will 


enable anyone (if so inclined) to make it, and he 


reserves his business communications for an adver- 
tisement. He does not even append his address. 


Not so Mr. John E. Chaster, who says that his 


apparatus is very good and something new, but he 
leaves out how it is made; he tells us what is not 
required in his battery, but forgets to say what is 
wanted; and if he occupies the correspondence 
columns witha gratuitous advertisement, he should 
feel himself bound in all honour to give an accu- 
rate and good description of the whole affair and 
method of construction. As it stands, his letter is 
an advertisement pure and simple, and he should 
have sent it as such. I should not, perhaps, have 


noticed it so much were it not for the contrast 


between his letter and that of Mr. Tolman, who 
deserves the thanks of ENGLISH MECIIANIC readers 
for his disinterested and valuable information, and 
I hope he will lose nothing thereby. As a rule, 


those who make their own batteries would not have 
That is just 


them at all if they could not do so. 
my caso, 


While on the subject of new batteries I will 
mention that I havo just re-perused the details of 
Mr. Bennett’s new cell, and would also advise 
“W.H.G.”’ (46446) to read it again. He will there 
find that it is not stated that potassium hydroxide 
aud caustic soda are the same thing—either will 
Caustic soda is the cheaper 
preparation; but as there is no general use for it, it 
I would 


answer the purpose. 


is not, as a rule, to be obtained retail. 
recommend him to try what is called ‘‘soda ash.” 
I can’t suy whether it will answer as well a3 the 
purer preparation. 
be prepared by boiling together a solution of com- 
mon washiugescda and some freshly slaked lime; 


an iron saucepan will do, and it will not injure the 
3b. 
slaked lime, boi! m a quart of water for ten or 
fifteen minutes, allow the sediment to subsido, and 
This 
can, if necessary, be concentrated by evaporation. 


saucepan; say, Lilb. washing- soda, and 


pour off the clear solution of caustic soda. 


This quart of solution will contin between six and 
seven ounces of caustic soda, and will not cost 
more than 2d. to make. Os. 


— —— 


MAX ROSENFELD’S LECTURE 
EXPERIMENT. 


[19S70.]—AT p. 51 of your last issue, you describe 
a very ingenious lecture experiment devised by 
Max Rosenfeld for showing, without the aid of a 
chemical balance, the increase of weight attending 
In the course of your description you 


oxidation. 
say: ** The foil with its load is carefully removed, 


aud held over a flume until the iron is converted 


into oxide. When cold, it is replaced on the glass 
cup, and causes the instrument to sink until the 
cup altost touches the water.’’ A far more effective 
way of performing the experiment is to make a 


little mound on the foil, if iron, carefully reduced 


from the finely-powdered oxide at the lowest 
possible temperature, and then to apply for a 
moment the light of a taper to the extreme top of 
the mound. The iron wiil begin to oxidise at the 
point of application of the flame, and the oxida- 
tion will spread through the whole mass of the 
metal, notwithstanding that the taper has beon 
ramoved ; the hydrometer will sink the while. 
This method of performing the experiment is not 
original, but it may be new to some of “‘ ours.” 
Alfred W. Soward. 


THE EVOLUTION OF THE 
TELEPHONE. 


[19S71.]—On the 23rd inst. Professor A. FE. 
Dolbear, of America, delivered before a crowded 
audience, at a meeting of the Society of Telegraph 
Kugineers, a lecture ‘‘On the Development of a 
New Telephonic System.” Starting with Page’s 
early observation, that a bar of soft iron, when sur- 
rounded by a coil of wire couveying a current of 
electricity, emitted a sound whenever the circuit 
was made or broken; and that by the use of an 
automatic make-and-brenk sounds of a dotinite 
pitch could be obtained, Professor Dolbear traced 
the successive steps in the Evolution of the 
Telephone. 

Passing from Page, the first namo met with is 
that of Farrar, who constructed an electric tele- 
phone capable of transmitting sounds of different 
pitch. He modified Page’s apparatus by the em- 
ployment of a series of vibrating reeds as contact- 


& recipe for a much stronger solder, which will set | breakers, and was thus able to transmit tunes, but ; 
he failed to transmit articulate speech. Next came: machine is brought near to a diaphragm free to 


hard in 15 minutes. Glatton. 


A solution of caustic soda can 
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Helmholtz, who, using a tuniug-jork as contact- 
breaker, sent timed clectric impu'ses through a 
Wire, at the other end of which was en electro- 
magnet having for its armature a tuning-fork 
similar to that used as the contact-breaker. The 
electro-maguct being magnetisel and de-mag- 
netiged synchronously with the making and 
breaking of contact, the trning-fork at the 
receiviug-station was caused to vibrate in unison 
with that at the transmitting station. By usin 

many tuuiug-forks sounds of different pitch could 
be transmitted: musical notes, but not speech. 


After Helmholtz camo Rciss, the merit of 
whose work has too frequently been under- 
estimated. It is well known that in an 
electrical circuit, where a contact - joint 


occurs, the current flowing depends upon the 
nature of the contact. Every beginner knows 
that to get his battery to work properly he must 
clean his binding screws and tighten them up well. 
This fact was applied iu Neiss’3 transmitter. A 
small plate of platinum was attached to the centre 
of a diaphragm capable of vibrating, and placed in 
connection with one pole of a battery. A platinum 
point connected with the line-wire was placed in 
delicate contact with the platinum-plate. A 
current flowed through the line. On speaking to 
the diaphragm, tho lutter was thrown into vibra- 
tion, the amount of contact between the platinum- 
plute and point varied, and consequently the 
current Howing through the line varied; an undu- 
latory current was produced. Reiss at first 
employed Page’s iron bar, mounted on a resonant 
base, as a receiver. The magnetism of the bar 
varied exactly as the current varied, and if Reiss 
had but discarded his clumsy apparatus in favour 
of apparatus of more refined construction, he 
would have succeeded in transmitting speech. 
Subsequently (in 1865) he adopted another form of 
receiver. ‘The line wire was attached to an electro- 
magnet, before the pole of which was fixed an iron 
diaphragm. With this improved apparatus of 
Reiss’, Prof. Dolbear his been successful in trans- 
mitting articulate specch. 

In 1576, Prof. A. G. Bell, bearing in mind the 
truth that when a maguet is moved so that its 
lines of force are cut by a closed conducting 
circuit, n current is produced in that circuit, con- 
ceived the idea of speaking to the armature of an 
electro-mazgnet, which, of course, is itself a magnet 
by induction, and of jistenmy at the armature of 
another electro-misnet placed in the circuit. He 
reasoned that the electromotive force caused by the 
motion of the armature of the fitst electro-magnet 
would cause a variation in the strength of the 
second electro-inaynet, which, in its turn, would 
sct up a vibratory motion in the armature of that 
maguet. Ho was successfal in his experiment. 
The same year Prof, Dolbear suggested the use of 
a permanent masnet in place ot the electro- 
magnet, This also wus successful, But neither the 
Belinor the Dolbear transmitter was sufliciently 
powerful. It was round necessary to return to the 
Reiss transmitter, which, however, had the disad- 
vantage that its platinum was very liable to break 
and to fuse. Edison soon greatly improved Reiss’ 
iustrument by substitutiug plumbago, and after- 
wards lampblack, for the platinum of the original 
instrument; and Mughes, later on, perfected it by 
the further substitution of unconstrained gas- 
carbon for Edison’s lampblack. 

It is known that a Leyden jar, when charging 
or discharging, gives song. In 1563 Sir William 
Thomson noticed that the air-condenser used in 
connection with submarine cables, when charging 
or discharging, also produces souud. Dr. Wright 
and Mr. Varley have made somewhat similar 
observations. 

When a current is sent through an electrolyte, 
decomposition takes pluce, and the evolved gas 
exceeds in volume the liquid from which it was 
produced. By varying the current the amount of 
gas evolved can be varied. By connecting two 
plates, one free to vibrate, with tue poles of a bat- 
tery and briuging them parallel to and near to one 
another with a tiim of electrolyte interposed, it was 
found that, when used as a telephouic-receiving 
instrument, the variation of amount of gas evolved 
produced variation of pressure and threw the dia- 
phragm into vibration. Souud could be reproduced. 
But it was found that sound could be reproduced 
when there was no clectrolyte in the apparatus. 
The explanation of this was not fur to seek. 

If au electrical machino is joined to one end of a 
Wire, and a plate to the other, and a pith ball is 
suspended before the plate, whenever the machine 
is worked the ball is attracted. Ifthe ballis sub- 
stituted by a thin ilexible plate fixed at its edge, 
that plate will be throwu into vibration, and if 
these vibrations are rapid enouzh, sound is emitted. 
Lut this arrangement 132 condenser. To produce 
the maximum sonorous effect, the plato must have 
a certain amplitude of vibration ; therefore packed 
condeusers ure bad. There must be no electrical 
absorption; therefore there is a@ limit to the size 
of the plates, aud practice shows that small ones 
are best. 

If a fixed point connected to a frictional electric 
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vibrate, and connected to a line wire having at its 
other end a Dolbear receiver, then on working the 
machine sparks will spring from the point to the 
diaphragm, and a current of high tension elec- 
tricity will flow along the wire. On speaking to 
the diaphragm, the air-space will be varied, and 
consequently the current flowing through the wire. 
Substituting the secondary current of an induction 
coil for the charges of the frictional machine, and 
throwing a Reiss transmitter into the primary 
circuit of the coil, a telephonic apparatus is ob- 
tained, wherein the ordinary conditions of the 
electrical circuit are not necessary. The second 
plate of the receiver need not be joined to earth 
ecially. It may even be dispensed with, when 
the instrument will work by virtue of the induc- 
tion of the remaining plate upon the rubber case 
containingit. More surprising still, the line wire may 
even be cut,'‘andaithough there is no connection with 
therecciver save through theairand surrounding ob- 
jects, speech is still transmissible. It is sufficient to 
lead the end of the line-wire into a room, and any- 
one present may pull out his own pocket telephone, 
and, standing 60ft. away from the end of the line, 
hear everything that is said at the other station. 
The resistance of the cuil employed is about 2,800 
ohms; the battery is a small bichromate cell. 
Speech has been transmitted through a line 256 
miles long in rainy weather, and no induction 
troubles have been experienced. 
Prof. Dolbear claims for his system that in its 
principie it is a distinct advance on that of Reiss, 
or whereas in the latter vibratory motion of the 
diaphragm produces alteration in the current which 
induces magnetism, which in its turn produces 
vibratory motion of the receiving diaphragm, in 
his own the alteration in the current directly pro- 
duces the mechanical motion of the diaphragm. 
Alfred W. Soward. 


ORNAMENTAL SLIDE-REST. 


[19872.|—I am now about to describe a slide- 
rest which I have fitted up as an ornamental one 
for my lathe, but which, for those who only possess 
light lathes without back-gear, is capable of being 
used for light metal and wood turning as well, and 
for the latter purpose is a much better pattern than 
that shown in all books on turning, as the regular 
ornamental rest, and is just as convenient for 
ornamental turning. Fig. 1 is a general view of 
the rest; an ordinary fluting-stop, A, is shown in 
position at one end of the main slide, and there 
should, of course, be another provided to go on the 
other end ; these consist of a brass casting cham- 
fered underneath at each side to fit the slide of 
rest, so that it can be slid along to any [part of it, 
and to which it can be clamped by the two vertical 
set-screws shown. The use of these stops is when 
fluting a piece of work with the drilling instrument 
or universal cutter in the tool-holder, they are set 
so as to limit the travel of top slide on bottom one, 
which travel can be nicely adjusted by the hori- 
zontal screw with milled head, and so make all the 
fiutes on the work of the same length, if desired. 
The depth of cut is regulated by a simple form of 
stop, fitted to the top slide. It consists of an arm, 
B, which has a hole drilled through a boss at one 
end, to fit accurately on the rounded end of lead- 
ing screw, but moves freely on it until clamped by 
the set-screw D. C is a steel rod which slides 
rather stiffly in a hole drilled through the side of 
seat of top slide. The way to use this stop is, the 
set-screw D being slackened, and the arm B resting 
on end of rod C, the first cut is taken by turning 
the leading screw E (which is left-handed in my 
rest) by a winch-handle not shown. When the 
desired depth of cut is taken, the set-screw D is 
tightened, which causes the arm B to revolve with 
the screw E, and the rod C is then shifted, so that 
on reversing the motion of screw E, the end of arm 
B will just clear end of rod C; but when the next 
cut is taken, the end of B will catch on C when the 
same depth of cut is reached, as E travels with the 
top slide while C is fixed. This isa form of stop 
which has not been given in any book on turning, 
to my knowledge, but is a thoroughly satisfactory 
one. The main, or lower slide, has on its upper 
face a scale of 20ths of an inch, which, to my mind, 
is preferable to having a divided head on end of 
leading screw, and allows you to have the leading 
ecrew of any pitch you like. The tool-holder Gis a 
very convenient and efficient one: it swivels round 
to allow of the tool being set at either side or end 
of top slide, being clamped in position by the nut 
shown on top, and the tool then campre by the 
two set-screws with square shanks. I may here 

- mention that I have made all the set-screws, both 
in tool-holder and fluting stops, to fit the winch- 
handles which turn the leading screws, so that they 
act as spanners, and the winch-handle can be ap- 
plied to either end of main leading screw F. Both 
my leading screws are żin. with V threads, and are 
left-handed, though I don’t think there is any 

articular advantage in having them so, and there 
is the disadvantage of requiring a special tap for 
the nuts; however, it is usual with lathe-makers 
to have them left-handed. The nuts are gun- 
metal, and in order to be able to take up any back- 


lash caused by wear, they are made like H, having 
a lug cast on the side of them, which after the nut 
is drilled and tapped is sawn through, and a small 
screw is fitted through the two jaws thus formed, 
as shown in the cut H, and when it is desired to 
take up any end-shake the top slide is moved 
until the hole I comes over the little set-screw in 
nut, when, with a small screw-driver, the screw can 
be tightened and thus grip the threads of the lead- 
ing screw tightly, for which the V threads are 
better adapted than square ones. There is a 
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similar hole through bottom of lower slide for 
the purpose of adjusting its nut. Thus any 
wear caused by the strain of metal-turning 
can be fairly compensated for, and when the 
nuts get too much worn for ornamental work, 
they can be replaced for a few pence, as the 
gunmetal nut always wears and not the steel 
screws. The lower slide of this rest has a pillar 
projecting ‘from it underneath, which is turned 
accurately to fit a socket in the sole, like that of a 
T-rest, and can be clamped in any position by the 
set-screw J. The top of this socket is graduated, 
so that it shows the angle at which the slide-rest 
is set, and there are marks by which it can be set 
true, either parallel or at right angles to the lathe- 
bed. If the rest requires to be set higher than 
usual, a washer of the required thickness can be 
slipped on the pillar, which is a steadier way than 
raising it by means of a screw-ferrule, as sug- 
gested in some books. The sole-plate casting 
should be made much longer than would be 
required, if only ordinary turning tools were used 
in the rest, as instruments like the eccentric and 
rose-cutters project much further than such tools. 
For want of space I have not shown the sole-plate 
in my drawing as long as it ought to be. The 
holding-down bolt, Fig. 4, has a cradle which has 
a tenon, L, that fits accurately between the shears 
of lathe-bed, and at right angles to it on top, two 
shears, K K, between which the sole-plate of rest 
slides without shake, and the ends of which shears 
rest on lathe-bed ; the top of bolt has a flat oblong 
head which engagesin a T-slot in bottom of sole- 
plate. The rest of the bolt, with its washer and 
nut, speaks for itself. This cradle is not absolutely 
necessary, as the sole-plate can always be set at 
right angles to lathe-bed by means of the blade of a 
square laid across; but of course tho cradle is 
more convenient. Fig. 2 is an end view of rest 
when arranged for what is called curvilinear work; 
and Fig. 3is a top view of same arrangement. The 
upper leading screw of rest is removed by taking 
out the two binding-screws in its collar and un- 
screwing it out of its nut, and the slide is advanced 
instead by a lever M, Figs. 3 and 5, which has a 
slot that is placed over the stud N, Figs. 1 and 2, 
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and which lever has a pillar O, Fig. 5. riveted to 
it, which fits into the hole P, Fig. 1. Q, Fig. 2, is 
a plate screwed on in place of the collar of leading 
screw, and through it is tapped a screw R witha 
milled head; the point of this bears against the 
edge of the sheet-brass template S, Figs. 2 and 3, 
which is secured to bottom of lower slide by a screw 
T at both ends. The edge of this template is cut 


into the desired shape of the outline of the work, 
and by keeping the tool pressed up to its work by 
M, and at the same time turning the 


the lever 
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lower leading screw by its handle, the point of 
the screw R, Figs. 2 and 3, will follow the outline 
of template S, and, of course, the tool will also 
follow the outline of work which is chucked on 
mandrel of lathe. It will thus be seen that a piece 
of work, say a vase, can, with the universal cutter, 
be fluted horizontally (as it appears on lathe-nose) 
from top to bottom, provided your template is pro- 
perly cut, which can be done by drawing the out- 
line on a piece of paper and pasting it on the sheet - 
brass, and then filing out to shape. This slide-rest 
is not at all hard to make, as the castings can be 
got ready planed, requiring very little to de done 
to them in the way of getting the surfaces true. 
And the fitting of it up js, to my mind, far 
pleasanter work than doing the most elaborate 
ornamental patterns on wood orivory, though I 
like all branches of turning. Would Mr. Evans 
give us an article on ornamenting curves with the 
dome chuck, as I have only used mine in producing 
and ornamenting squares and polygons. Ta 


ORNAMENTAL LATHE-THREADS. 


19873. ]—Inanswer to ‘‘ A Member of the Amateur 

echanical Socicty,’’ 19831, I shall have great plea- 
sure in answering his courteous request to the 
best of my ability, with regard to the nose of the 
mandrel on the lathes I am now making. I may 
almostsay that there is scarcely any standard in par- 
ticular, inasmuch as I make many different kinds. 
The old so-called standard 9°45 has been used for 
many years, but I always make them larger in dia- 
meter, viZ., 7-Sin., but Iam now making several with 
an aliquot thread 10 to the inch, and the same 
diameter; J consider the original diameter, ł, too 
small, considering the strain they at times have to 
bear. I have also some ordered to be made with a 
& Whitworth thread on the noso. I merely'mention 
this as an example of the fact that there are various 
opinions upon this now important subject. I have 
for some time decided to gradually substitute the 
10 threads in place of the 9°45 ; but I may point out 
that as all chucks ought to ke made on their own 
mandrel, it does not materially matter, considering 
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the means of cutting the chucks are provided in 
the shape of a taper and plug-tap, and I fear, from 
the remarks I have seen, that those who are pos- 
sessed of these labour under the impression that 
the plug is intended to follow the taper. Asa matter 
of fact, the taper is simply to mark off the thread 
as a lead; it should then be chased with an inside 
screw tool till.the plug will just pass up the chuck. 
In other words, the last tap torms more of a cutting 
gauge than anything else. The diameter of the 
half-round bit used for finishing the hole should be 
rather smaller than the bottom of the thread, so as 
to allow a little for chasing. I trust our corre- 
spondent will find this sufficient for his purpose. If 
not, I shall be pleased to go more fully into the 
matter. J. H. Evans. 


[19874.]—I REGRET that pressure of occupations, 
which, as I have before said, precludes my carrying 
on a correspondence, together with absence from 
town, have hitherto prevented me from endeavour- 
ing, in a concluding letter, to give Dr. Edmunds 
the final information he has courteously requested 
in your issue of the 10th inst. 

l. The diameters of the external screws at the 
bottoms of their threads, to arrive at the sizes of 
the drills for the apertures for the taps? For this 
purpose every set of the taps and dies in question 
18 provided with a corresponding and hardened 
gauge-plate, having a series of holes tapped with 
the plug taps. These screwed holes give the 
diameters asked for, with sufficient precision for 
practical purposes, and they will, in like manner, 
give the diameters of the drills. These latter, it 
may be said, should barely touch the threads in 
the gauge-holes, for the smallest screws have 
gradually more clearance with increasing sizes, 
until in the larger there may be a difference of, say, 
from two to four hundredths. What is required 
in all tapping is that the holes should be bored to 
receive the small ends of any taper or entering 
taps to a depth about equal to their diameters; this 
is easy of accomplishment, aud the above general 
directions are both sutticient and more serviceable 
than a didactic list of diameters of tho drills, 
which also, as everyone knows who is acquainted 
with the subject, would be incomplete for theoreti- 
cal service, unless a digest of voluminous data as 
to the practice upon different materials, upon 
drilling and broaching tools, and the compressing 
and cutting action existing in diferent degrees in 
all taps and dies—all subjects of considerable inte- 
rest. The diameters at the bottom of external 
screws may becalculated from thoseat the top mathe- 
matically; and there is another and perhaps readier 
method that is not without convenience, which is 
to turn down two or three threads of any screw of 
a known external diameter until they just dis- 
appear, and to measure the resulting cylinder. 


2 and 3.—Shallow-thread screw-tools of all the 
réviously-mentioned twelve threads are made and 
kept in stock. They are principally used for 
striking and chasing screws by hand or with the 
traversing mandrel, and either for the friable 
materials or for the harder or more compact, when 
of forms of thin tube-like character, many of 
which are met with in ornamental turning. Less 
frequently used in the diestock, both taps and dies 
are then necessarily of the shallow thread, and 
have corresponding gauge plates; therefore, sup- 
posing two bolts of the same external diameter, one 
of deep and the other of shallow thread, it is 
sufficiently evident that the aperture to be made 
for the tap for the latter would be larger than that 
for the former, from the difference in depth of 
thread, 60° instead of 50°. The small and nearly 
cylindrical end of the taper tap will again give its 
size. 

On reperusal of a former letter, \o. 19747, I find 
that Dr. Edmunds describes the attempt to cut a 
shallow internal thieadin cast iron to fit an ex- 
ternal deep thread, viz, the nose of a mandrel ; 
this proceeding would be injudicious, because, a3 
will be at once seen on drawing a rough diagram, 
from the difference of augle, only the extreme 
points of the external deep threads would be in 
contact with the interual shallow thread. The use 
of the shallow screw tool escaped me in my reply, 
and I should have explained the more correct 
course of action as follows :—The aperture would 
be bored a trifle larger than for brass or gunmetal, 
or bored the same size and then slightly enlarged 
with a turning-tool in the slide-rest, the enlarge~ 
ment in either case being but little, not to interfere 
with the action of the smaller or entering lathe 
tap in scoring the internal thread. The deep-screw 
tool would then be used, and when the thread was 
sensibly formed, but before it was cut up, the 
turning-tool would be again rsorted to, to again 
enlarge the screwed aperture, so as to leave the 
taps of the threads truncated when finished by the 
subsequent use ot the screw-tool. 


4. The external diameters of the Jin. and Gin. 
centre-mandrel noses have already been given ; 
premising, however, that such diameters may 
sometimes suffer accidental interference, the 
dimensions of the series asked for snould be as 
follows :—4in. centre °75, thread iv:. +; din. centre 


°8125, thread No. 3; Gin. centre ‘9375, thread No. 3; 
and Tin. centre 1:125, thread No. 2. Some small 
variation in the diameters of the half-round bit 
used for the entering-taps is of no practical 
importance, while, as above mentioned, it may 
sometimes be resorted to: for general use with the 
above, it may be said that they do not 
exceed °625 for the two first, and ‘75 and ‘95 
for the two last, respectively. It should be 
mentioned, however, that 4in. height of centre so 
restricts the capacity of the apparatus and dimen- 
sions of the work that may be produced, that it 
cannot be recommended fur ornamental turning, 
for which purpose also, for other reasons, the 7in. 
centre is as unsuitable. 

My replies have been written simply for the 
pleasure of giving your correspondent the informa- 
tion he has asked for, much of which, being al- 
ready within his reach by the exercise of a little 
thought, it is only fair to presume he only desired 
for confirmation ; but I would now assure him, 
and without reference to any particular series of 
threads, that he will find in practice that nearly 
every difficulty as to convenience in repairs he can 
imagine will still exist with any. Screwing chucks 
to fit the mandrel is an operation of careful fitting, 
more under control with the lathe-taps than by other 
means, and the feat of damaging the nose of a man- 
drel, under the conditions he describes, would have 
been as readily accomplished, whatever that man- 
drel might have been; and I fear that Dr. 
Edmunds’ desire to find a screw to replace any 
other in apparatus for ornamental turning at all 
ironmongers, will hardly be realised, under any 
circumstances, until such apparatus is as universally 
required, as such ordinary objects as gasfittings or 
other ironmongery. 


64, Charing-crosg. John J. Holtzapffel. 


SCREW-THREADS. 


[19875.]—IN my second paragraph, on p. 55, it 
would have been more correct to say that Whit- 
worth’s thread is rounded off till the whole depth 
is 2 of the theoretical depth—not pitch. In Holtz- 
aptfel’s book, note on p. 670, Vol. II., quoting 
from Whitworth, there is this passage—viz., 
“ Making this deduction, the angle of 55° gives for 
the actual depth rather more than 3-dth, and less 
than 2 of the pitch.” 

Now, 3-5 = 9-15, and 3 = 10-15, so the real 
depth lies somewhere between 9 and 10-1d5th of the 
pitch of the screw, and if we take it as half-way 
between those, it would be 19-30th of the pitch. 
If you draw a square and bisect one side, and 
from the point of bisection draw lines to the oppo- 
site corners, you will find those slanting lines to 
include an angle of 55° very nearly, say 538°. 

In this case we have a right-angled triangle, 
whose sides, which include the right angle, are as 


a ee FIG.2. 


2:1. If the hypothenuse is double the short side, 
then we get 30" as the acute angle, as in Fig. 2. 

A mathematician would say thirty degrees is the 
angle whose natural si»cis'5. And 26° 34’, nearly, 
is the angle whose natural tangent is *5, which is, 
say, 1° of arc different from the half of 55°. 

I see I left off talking of ‘‘ taps of other makers ”’ 
when I had mentioned Clements’s. Of Holtzapffel’s, 
I only remark that I do uot possess a single speci- 
men, or even copy, though í have a set of seven 
pairs of his chasing-tools. I greatly prefer Whit- 
worth’s for holes in cast-iron, and for iron screws, 
and for machiue tools and engines; but for small 
work connected with lathes, J think them too 
coarse, as, ¢./., tin. diameter, 20 threads to an 
inch, for the latter purpose would be better, 24, 
25, 28, oreven 32 to an inch, all of which sizes I 
have of Clements’s threads. So, again, žin. dia- 
meter iustead of 16 to au inch, might be IS, 20, 
or 25, as before, the last specially for leading 
screw of eccentric chuck. 

I think Holtzapffel’s threads are in their proper 
place only in such beautifully finished work as H. 
and Co. turn out, but that, on account of their 
great depth, they are quite out of place anywhere 
else. The time consumed in cutting such very 
deep threads, und the dilliculty of keeping them 
truly upright. and the extra trouble in fitting, 
and hence the greater chavce of not fit- 
ting accurately, aud the fact of a non- 
fitting deep thread being ten times worse, from a 
practical point of view, than a fairly-fitting shallow 
onc, most especially for slide-screws, make me 


entirely averse to the use of them myself, or to per- 
mitting their use in any but the very highest class of 
work, which alone can pay for their adoption. 
Of taps of “other makers,” I think I may advise 
intending purchasers to think twice; but to send 
once and for all for Whitworth’s to Whitworth’s. 
As, in the first place, you get the genuine article, 
and in the second, I think 1 may say that the price 
is not so high as that of pretended epics Er 


COMBINED OVAL AND EOCENTRIC 
CHUCK. 


[19876.]—I was much interested in “F. W. G.’8” 
letter, No. 19833, giving an account of the way in 
which he combines the two chucks in one, though 
it seems to me that the removal of the arms may 
be attended by the risk that the nose of the chuck 
may be somewhat displaced from its true position 
when they are replaced. 

It has, for some time, occurred to me that it 
would be possible to combine the two chucks by 
taking an eccentric-chuck and cutting in half the 
boss through which the leading screw passes ; 
these two halves should then be mounted on aright 
and left-handed screw, so that they could be 
screwed clear away from contact with the leading- 
screw, and so allow perfect freedom to the slide. 

The addition of the usual arms and ring would 
then make an efficient oval chuck of it, and there 
would be never anything to remove; the mere 
turning of the screw on which the halves of the 
boss are mounted, would suffice to change the 
chuck from one kind to another. 

I should be glad to hear what ‘‘O. J. L.” or 
other correspondents have to say about this pro- 
posal. C. W. Bourne. 


LATHE AND LATHE-MAKING. 


(19877.]—I THINE it would be more courteous in 
«J. K. P.” if he would refrain from guessing at 
what he himself says he cannot understand (though 
the analogy between poetry and trigonometry is 
not very clear), as it may be just possible there 
are others to whom it does convey an idea. It does 
not appear to have occurred to him that there may 
be some value in showing what a thing theoreti- 
cally ought to be, even though it cannot be exactly 
carried out in practice. The ‘‘ nomenclature” to 
which he takes exception is certainly somewhat 
extraordinary, as the printer has expressed the 
fractions by sloping lines, which was not as I wrote 
them. I would also “ mildly ’’ suggest that it was 
not of the “shop ” we were talking, but of certain 
lathe-cut screws used for ornamental turning, 
which are, or profess to be, alwayscut sharp ‘‘ up,’’ 
and not rounded off in the very useful but withal 
somewhat slovenly way adopted by Whitworth. 
No sensible amateur would buy an ornamental 
lathe with such a mandrel screw ; indeed, I am at 
a loss to understand how such violations of the 
eternal fitness of things as threads of 9°45 per inch, 
et ıd genus omne, are tolerated for an instant any- 
where except in the ‘‘shop,’’ where I imagine it 
would never occur to anybody to ascertain what the 
pitch of a screw was. 

I shall be very glad to do as Dr. Edmunds sug- 
gests; meanwhile I subjoin the differences in 
diameter, answering to a few angles as obtained by 
the aforesaid objectionable formula. D = diff. of 
diameter at top and bottom of thread, f = thread. 


30° D = 3-732" + 

35° D = 3172" >T 
40° D = 2-747" + Ff 
45° D = 2-414" =f 
50° D = 2-144" +f 
55° D = 1-921" +f 
cv? D = 1-730" iF 


And if the angle = 53° 8’ 12” we have D = 2 =/, 
or the depth is equal to the pitch. Should there be 
any rounding off, this must, of course, be allowed 
for, and a slight allowance for unavoidable in- 
equalities, or the male screw will not enter. 

Scorpio. 


CONTINUOUS BRAKES. 


(19878.}—TuF Continuous Brakes Bill, mentioned 
upon pages 562, 592, of last volume, was presented 
to the House of Lords by the Right Hon. Earl De- 
la-Warr on the 24th of February, and read a 
“first time.” On Monday, March 20th, a large 
number of petitions were presented in its favour, 
and, after a short discussion, it was read a ‘‘ second 
time” without a division. The Great Northern 
Railway Company has always opposed the use of 
automatic brakes, and consequently the Board of 
Trade conditions ; therefore the chairman, Lord 
Colville, spoke against those brakes, and in support 
of his argument quoted ‘‘arecent accident in 
America ulleged to have been occasioned by the 
automatic action of a brake.” This statement was 
accepted as correct, us none of the noble lords 
present appeared prepared with a reply. It should, 
however, be clearly understond that antomaly 
action had nothing whatever to du with the accident. 
The Spuyten Duyvil disaster (it was proved by the 
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official inquiry), was caused by a tipsy passenger 


tampering with the brake, and pnlliug the 
safety - cord, thus stoppiug the train; the 
line was zot worked upon the block sys- 


tem, and the guard or brakesmen neglected to 
perform the very important duty of going back 
and protecting his train by hand-sivnals. Safety 
cords and efficient communication betwecn 

assengers, drivers, and guards are very necessary, 

ut, of course, may cause very serious delays and 
even danger if improperly used, and most cer- 
tainly the control over the brake power should 
not be placed in the hands of passengers. 

Lord Colville has directed special attention to 
this American accident ; but itis a strange fact that 
upon his railway (the G. N. R.) the following 
regulation is in force : — 

“ The guard’s communication cord must be at- 
tached to the lever of the brake of the engine, and 
not to the gong on the tender of those engines 
which are fitted with the vacuum-brake.”’ 

The Vacuum-Brake Company claim for the 
system ‘‘that it can be applied by guards or 
passengers by means of the communication-cord.”’ 
This statement is also repeated in the Muilway 
Engineer, March, 1880. 

lt will, therefore, be seen that passengers on the 
Great Northern Railway have the power to apply 
the vacuum-brake, and, although it is non-auto- 
matic, a ‘‘tipsy passenger” may pull the cord 
and stop the train, and thus risk a collision pre- 
cisely similar to the one at Spuyten Duyvil. 

In a very interesting article, which appeared in 
the Encuisn Mrcianic, Vol. XXXIV., page 225, 
reference was made to a so-called conference held 
at Euston upon the continuous brake question. 
As only those engineers were invited to attend who 
were well known to be strongly in favour of the 
vacuum system, the result was of course a foregone 
conclusion. On the 16th inst. another private 
conference was held, consisting as before of the 
advocates of the vacuum system; hut in addition 
Mr. Teunant, of the North Eastern Railway, was 
invited. 

Representatives from the Midland, Great 
Western, and Lancashire aud Yorkshire Railways 
advocated automatic vacuum brakes. Mr. Tennant 
spoke most strongly in favour of the Westinghouse 
brake now fitted to a very large portion of the 
North Eastern Company’s rolling stock. The 
meeting at once became discordant, and when Mr. 
Moon, Mr. Webb, and others expressed an opinion 
against automatic action altogether, it was seen 
that there was no chance of any unanimous deci- 
sion being arrived at. The brake question is one 
of very great importance, and to obtain a correct 
conclusion, it is essential that the subject should 
be fairly and clearly discussed. 

A committee of impartial engineers could easily 
settle which is the best brake, but unfortunately the 
difficult part of the question is how to overcome 
the crotchets and interests of certain officiels. This 
is well known in railway circles, as the followiug 
quotation from the Kailway Review willshow: 

‘* Some engineers in the employ of the companies 
have entered the field as inventors, if not as specu- 
lators, and they naturally use their influence to 
promote that invention in which they have a direct 
or indirect personal interest.” 

For many years it has been known that the chain- 
brake which was adopted by the London and 
North-Western was very unsatisfactory ; the Board 
of Trade reports have constantly called attention 
to its defects; but in spite of public opinion, the 
stock was fitted with it; now, after soine £70,000 
has been spent upon it, we are informed that this 
brake is discarded, and that it is to be replaced by 
a ‘“‘ continuous brake,” and a North-Western train 
has been fitted with a vacuum brake which appears 
to be known as the Webb-Gresham. 

The directors of the North-Western having 
wasted such an enormous sum of money upon the 
Clark and Webb brake, will, I think, carefully 
consider the subject before they adopt a new and 
untried system, which it is stated does not fultil the 
Board of Trade conditions. 

To adopt an inefficient brake would bea very 
unfortunate step, as it would delay the settlement 
of the brake question, and in a few years’ time the 
additional expense would have to be incurred of 
changing again. In my next letter, I hope to refer 
to the subject of automatic air, and automatic 
vacuum brakes. Clement E. Stretton. 

Saxe-Coburg-street, Leicester. 


SCREW -PROPELLERS. 


[19879.]—Carr. Curtis's letter, 19811, surprises 
me. An eflicient scull-propeller must not be 
forked, and need not be flexible. Thore is very 
little analogy between a fish and a steamship. The 
former is entirely immersed, like a torpedo, the 
latter has a great deal of freeboard to kecp it from 
entire immersion. The stream lines following a 
vessel are very different to those following the 
motion of a fish, aud require a totally diflerent 
treatment, as I pointed out in my former letter. 

Then Capt. Curtis says you cannot yo astern with 
zt! Why not? A steamship is nota dingey, with 


a half-round hole in its stern for ascull to work in. 
A larczo steamship would bs fitted with ono or two 
propellers (sculls), say d0ft. long, from the outer 
end of the blade to the Journals; the latter would 
be about 2ft. in diamcter, and the blade about dit. 
wide, at its widest part. It would be made of 
steel or phosphor-brouzsa, and cellular. Such a pro- 
peller would be capable of stopping the ship sud- 
denly with greater power than the screw, and of 
driving the ship astern without any difliculty. 
25th March. Thomas Moy. 


MR. BENNETT’S BATTERY. 


[19880.] —Sxxrna eeveral correspondents have 
failed in making this cell work to their satisfaction, 
it may be interesting to them (and others) to know 
that, in reply to a note from me, Mr. Bennett 
says: ‘* Wrought or cast-iron turnings may be 
used indifferently in my battery; there is a varia- 
tion, it is true, but too slight to be noticed in prac- 
tical working.” 

He very kindly adds: 
liberty to 
MECHANIC.” 

Birmingham. 


“ You are at perfect 
send this reply to the ENGLISH 


John J. Gilbert, A.S.T.E. 


LEGAL REPLIES. 


[19881.]—Income-Tax (46365).—I am inclined to 
think the surveyor is right, and that ‘‘ J. W.” must 
claim a return of what he has overpaid upon the 
proper forms; but I do not pretend to an accurate 
knowledge of this special subject. 


LEGAL (46439).—In this case the gift to B. and 
C. vested at once, so that the deatb of C. before D. 
made no difference. ‘Therefore, C.’s will operates 
to pass his share to E., und the fact that E. is the 
issue of an illegal marriaze has nothing to do with 
the matter. A person can give his property where 
he likes, and E. can proceed against the executor 
under C.’s will for an administration of the estate, 
either in the high court or, if the proverty be 
below £500, in the county-court. The executor 
ought to have proved C.’x will and acted under it, 
and he has no excuse for his neglect, as the reason 
he gives is wholly erroneous, 


MortcGacE (16153).—Without seeing the deed 
of moitgsge, and kuowiny more about the facts, I 
cannot be certain in this case. But presuming that 
the mortgagee had a proper power of sale, and has 
used it legally, the only course open to * M.” is to 
sue the mortgagee for an account. This could be 
done in the county-court, and might cost £20; but 
if he is right, these costs would have to be paid by 
the mortgagee. But this is peculiarly a case upon 
which I cannot advise without seeing the prpers, 
as until then I could not say whetber it woud be 
taken up by a solicitor at his own risk, as seems to 
be suggested. 


LANDLORD AND Tenant (16180).—A weekly 
letting can only be determined by a week's notice 
to quit; or by the parties ayrecing to waive that 
notice. In this case it seems that the tenant has 
simply gone away without notice, and therefore 
he remains legally Hable. Possession of a kesy is 
ouly evidence from which a tenancy muy be 
inferred ; but itis not conclusive. Coupled with 
the want of notice, it would, however, support an 
action for rent against the tenaut who has gone 
away. ‘* Householder” can certainly sue for the 
rent as against the person who had paid before; 
and if he wants to determine the tenancy he should 
give notice to quit, upon the expiration of which 
he can sue for the value of the key, if it be not 
returned. 


Lecar (416188).—The only remedy Mr. Bab- 
bage has is to bring an action for damages against 
the owner or occupier of the foundry, on the 
ground that the chimney is now a nuisance; and 
be should ask in that action for an injunction 
ordering its removal. Presuming the facts to 
show that the smoke constitutes a legal nuisance, 
the only possible defenca would ba that the 
foundry had been on the present site for over 
twenty years, and so had acquired a right to be 
a nuisance to its neighbours by prescription. But 
that right would only apply, as far as l can judge, 
to the chimney when it was 50ft. away, and the 
bringing it as close as l5ft. would probably be a 
good grouud of action; but, of course, all must 
depend upon the evidence. 

Fred, Wetherfield, Solicitor. 

2, Gresham Buildings, Guildhall. 


DYNAMO-MACHINES. 


[198S2.]—I nots “Humble Bee’? (letter 19522 
recommends the study of the laws of magneto- 
electric induction to thoge who would construct 
apparatus in which the said laws are involved. 
Now J ‘don’t want to be rude” either, but it 
strikes me he would do well to :nquire a little more 
closely into them himself. 

He says I am under the impression that the 
bobbins of the Brush armature are only able to 
contribute anything to the current during a quarter 
of the revolution, when they pass from one pole to 


another, and that this portion of revolution is the 
weakest part of the field; also that the strongest 

art of the field is between the field-magnet poles. 
This is all perfectly true. But is “ Humble Bee ” 
gware that the currents induced in the bobbins are 
not necessarily most powerful when they are under 
the most powerful induction? It is a well-known 
law that currents are only induced in wires when 
the inducing-power either increases or decreases; 
consequently, no current would be induced in a 
bobbin when it was passing between two poles, 
even if they lifted a ton weight each, unless the 
power of the induction was made to increase or 
decrease by having the polar faces slightly sloped 
in such manner thut the bobbins would gradually 
approach or remove from the poles as they moved 
round. Inthe Brush machine the bobbins practi- 
cally remain at the same distance from the indu- 
cing-poles all the while they are between them. 
So the strongest part of the field is wasted. 

I asserted, in my last letter, that I had designed 
a generator which was free from several of the 
main defects of other machines. The bobbins on 
my armature either approach or recede from the 
faces of the inducing-poles during the entire revo- 
lution; the armature is in the best possible position 
for utilising their inductive power. The heating 
of the armature through reversions of magnetism 
in the iron is entirely done away with. In all the 
annular armature machines of any note the iron in 
the armature takes little or no part in the genera- 
tion of currents, whereby considerable power is 
lost. This is made evident by taking the iron core 
out of an induction-coil and interrupting the cur- 
rent by an arranvement worked by hand, when the 
coil will be found to have lost some little power. 

In my machine the iron of the armature is 80 
disposed as to be very powerfully magnetised, and 
itis through this chiefiy tuat the current is pro- 
duced: In the Gramme and Brush armatures the 
iron is too thiu to help the current to any consider- 
able amount, and, if made thicker, it would act 
deleteriously upon it. 

My arinature A (Figs. 1 and 2) consists of two 


brass wheels, fitted upon a steel shaft, and carrying 
between theierims six or eight bobbins, B, of insu- 
luted wire, each with around core of well annealed 
soft iron in ifs centre. Practically, they are so 
many small straight electro-micuets. This re- 
volves between two field-magnets with opposite 
poles, N and N, on opposite sides of armature, the 
latter being placed as shown in Fig. 1. The ends 
of the iron cores of the armature bobbins project 
slightly through holes in the rims of the brass 
wheels, and it will be evident, on turning to Fig. 1, 
that these cores will be powerfully magnetised, as 
they are in the most concentrat-d tield possible. 
Lhe poles Sand N are circular, and of same dia- 
meter as the armature, so that every part of the 
latter is under induction in every part of the revo- 
lution. Tig. 2 shows how poles are sloped so that 
each bobbin contmually appreaches till it reaches 
the lowest part of revolution; then, as the 
motion continues, it ascends and recedes till it 
reaches the highest. Thus, the power of the in- 
duction continually varies. 

I now come to the point in which this machine 
differs from all others. It willbe seen, on looking at 
lig. 1, thatthe magnetism inthearmature will never 
change during the entire revolution, All the poles 
of the armature cores next the north pole of field- 
magnets will become south by induction, and, as 
they never leave the north pole, but keep revolving 
before it, they never change their magnetism. 
In all other machines that Ihave heard of the poles 
in the armature must change twice every revolu- 
tion, aud, when it is rapidly rotated, the forced 
roversions produca much heat, injurious to the 
covering of the sire, and wastetul of power. Each 
bobbin is connected only with the diametrically 
opposite one, ss In the Brush machine, and the 
commutator reseinbles the Brush, in having a sepa- 
rate pair of segments for each pair of bobbins ; but 
it has no ‘‘isulators,’”? as they would be quite 
uselss. Ifear I have taken up too much space 
already, or L would have sent a diagram of commu- 
tator, showing how bobbins were connected. 

Conrad. 


a gt Oe or oe 


Marcu $l. 1882. 
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CHEAP DARK-SLIDES. 


[19S85.J—Wutrit regard to Mr. Fennessy’s objcc- 
tion to the non-opacity of the shutters of the dark- 
slides described by me, I bez toinform him I have 
not expericuced the difliculty he mentions. 

I find that the application of one coat of Bates’ 
black varnish effectually renders the shutter light- 
tight. J. B. Stephen. 


ee ee 


Screw-Drivers. — ERRATUM.— A line was 
omitted inthe print of Sir Edmund Beckett’s letter 
about a screw-driver improvement last week. 
The second paragraph ought to have begun thus :— 
‘* All that is wanted is a short tube big enough to 
inclose the screwhead somewhat [loosely, and the 
screw-driver itself somewhat] tightly, but only 
spring-tight,’’ Kc. 


REPLIES TO QUERIES. 


** In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked, 


[45516.] — Mand-Thresher. — I hope that 
“ Strathtay ?” will discover that the sketch has 
been placed upside-down by some mistake, I 
might also mention thit the whole frame should 
be closed with five-cizhths lining.—WaAsS-IKIL. 


[45687.] -—Throttle-Valve.—To ‘t SUNLIGUT.” 
—L did study your proposed circular throttle- 
valve, and felt sutisfied that, if anything like a fit, 
it would be very liable to bind in the box. Iad- 
vocated the uso of one part castiron, becanse brass 
on brass, especially when hot, has a tendency to 
stick, and not to work kindly together. I kuew 
very well where the spindles would be placed on a 
large throttlo-valve, but objected to your using 
the expression “spindles placed upon the ends of 
the oval” (ree page 617), seeing that said axis goes 
angularly through the centre. When proposing 
the use of a wood chuck, I was addressing the 
model-maker, not alluding to large work; and, as 
to the drilling of the hele of square section, I ask 
any of “ours” to refer to said page U17.—J. J. A., 
Liverpool. 

{45766.]—Watch Fusee Chain (U.Q.)—"' Bazil 
Amo”? will probably find what he wants on pave 
619, No. Sst of this paper, in unswer to query 
46027. Arthur Frogham's is best as far as it goes ; 
the others give the remaining information asked 


for.—C. M. R. 


[4586t.J—Universal Joints in Shafting.— 
I am sorry to see that one part of my query was 
not clearly stated. Iam about to put down a line 
of shafting on a very steep convex iuclins to drive 
a threshing-machiue, at a distance of 270ft. from 
the watcr-wheel (a chuin being previously used for 
driving it). Four Hooke’s universal joints will be 
used on the different inclines ut auvles of 15° each. 
I am under the tmapression that it would take cons 
siderably more power to drive the shaftiow with 
two universal joints at avugles of 410°. Would 
«J.T. M.” kindly give a fuller description or a 
sketch of the ‘‘cup-and-ball ?” universal joint 7— 
IGNORAMUS. 


[15962.]—To Mr. Allen (U.Q.)—"iL.1.C.E.” 
has misunderstood this query. I believe the truus- 
parencies inquire! about were carbon priuts 
mounted on glass; such, atuny rate, were the very 
beautiful transparcucies shown at several British 
and French ¢xhibitious.— W. J. Basuronp. 


[45964.]—Glass Transparencies (U.Q.)—A 
few years avo I used to amuse myself during the 
winter evenings in mahing glass transparencies in 
the following wəy, With very satisfactory results : 
Sensitize an ordinary collodion plate, and, after 
draining wellina non-actinic light, place it, face 
downwards, on the face of negative in an ordinary 
printinvg-frome, putting four small pieces of thin 
cardboard ut corners, to prevent contact with the 
face of negative. Now all is ready for exposure. 
Don’t place the printing -frame too near the light. 
I used a paraflin-lamp, with a medium-sized wick: 
Expose frem half a minute to two minutes, as 
practice alone will show, and then develop, &ec., 
in the ordinary way by a non-actinie light. I 
really forget whether I fixed the pictures or not; 
but this may be tried with a weak fixer. Then 
dry and varnish the plate, aud you have a trans- 
parency which, I think, will mect with your ap- 
proval.—W. IL. Scriven. 


f{6018.]—Turbine for Low Pull.—If “A. L.” 
willrefer to Templeton’s ** Workshop Companion” 
be will find rules in it for caleulatiny the power of 
turbines, and if ħe (or any other reader interested 
jn turbines) intends visiting the Royal Agricultural 
Show this summer and advertises his address, I 
will send him my address, aud will be most happy 
to show him two turbines at work and one idle, 
with a fall varying from 2ft. to off. Gin. When 


the water is clear the wheel can be seen revolving 
round.—STRATUEDEN. 


(46077.] — Enamel Paint. — This is cither 
ordinary paint worked up with varnish, or it is the 
cheap enamel used for covering ironware. In 
neither case is it proof against ‘‘acids.’’—J. T. M. 


[46092.]—Gas from Oils, Fat, &c.—Tho gasis 
made in the usual way by distilling the substances 
and securing the hydrocarbon vapours. It would 
require specially-coustructed plant, and is out of the 
question in this country where coal is so cheap 
compared to oils, &c. The only oils that would be 
used for the process are mineral oils, aud gasoline 
is about the cheapest and best, all things con- 
sidered. The air-vas will then cost about 6s. per 
1,000 cubic feet.—S. MAYER. 

[46093.]—Gun-barrel Staining.—The art of 
staining gu::-barrels is very simple when you have 
had plenty of practice; but those who try for the 
first time must expect to make a mess of it. How- 
ever, there are several recipes in back volumes; 
but, of course, you have not them. Dissolve 
quarter ounce of sulphate of copper in some rain- 
water (you will want nearly a put altogether), add 
*oz. of sweet spirits of nitro, foz. spirits of wine, 
loz. tincture of steel (ferric perchloride), aud oz. 
of strong nitric acid. That will make a pint, say, 
and is enouvh for 30 or 40 barrels. Clean the 
barrel thoroughly (a good plan is to cover with wet 
lime and wipe off when dry); then, with a sponge 
anda stick, coat the barrel with the mixture, and 
put it in a warm place (50° to 90") for twelve hours. 
Then serateh-brush, or go over with wire card, and 
let cool, Repeat this perfuermauce twice, barring 
the scratchiay, and ouly leave about six hours, 
Then immerse in boiling water till they are quite 
hot, and wire curd again; repeat the coatiuy aud 
immersion as often us necessary, aud when doue 
wire card and oil. It will be understood this is a 
process of ‘‘ rusting,” and everything depends on 
the skill of the workman. A simpler precess is to 
cout several times with w paste of butcer of auti- 
mony and olive-o1l.—NuN. Dor. 


[16101.] — Emigrants’ Out4t.—Clothes and 
tools aro about the only things unecessary to take 
out—acomplete waterproof suit of oil-skin being a 
principal thing. — ONTARIO. 

[16120.]—Hand-Power Tricycle.—The best 
Way would be to send for tho lists of the makers— 
e g. Bayliss, Thomas, and Co., Coventry, who make 
a hand-lever machine, and the Mauchester Tricycle 
Co., Exchange Arcade, Mauchester, who make a 
tricycle to be worked by hands only. using a crank- 
axle just in front cf the rider.—b. U. B. T. 

f16127.;—Snails.—I do not know that snails are 
of any great valuo medicinally ; but they are con- 
sidered a luxury by some—perhaps you would think 
so, tuo, if you were not aware of the nature of the 
dish. Iun several countries on the Cuontinentsnatis are 
reared as articles of food, und [ believe that, when 
boiled in milk, they are thought to be beneticial in 
lung-diseases. ‘the cultivated specimens of Helix 
pomatia fed in the gardens of the merchants ure 
very large, and fetch tolerably high prices ; but, on 
the shores of the Mediterranean, what I way term 
the wild snails ure considered to be excellent food. 
They aro boiled in the shells, just as we cook 
“ winkles.””—Nun. Dor. 


[161535.]—Heinrich'’s Dynamo.—I think I can 
answer this question. The machine is being ex- 
perimented with on the Coutinent, ond will prob- 
ably bein full work when some of those now at 
the Palace ure furgotten.—NuUN. Don. 


[ioliS.J]—Fret-Saw and Lathe.—‘J.’’ had 
better get four pieces of hard, dry wood, nicely 
squared up, and holes caretully put through tor 
rod3 to work in. It is cheaper und quieter, and 
wants no oil; black lead only required; bearings 
are not an improvement; the upright can be cut 
off ag high as you plouse; Biu. trom table is 


a Bs 
ae? Ni 
enough. You require a drum ţin. diam. for your 
29in. wheel, but do not havo above a jin. throw 
for your under crank; short and quick stroke is 
best. I use steel staples, but have found the dust 
licks up the oil, and wood answers just as well for 


guides tothe top and bottom rods; that is why I 
now recommend hard wood.—Wwm. HOSKEN, 


Penryn. 
[16210.|—Wheatstone Bridge.—I do not see 


why ‘Number and Angle” has selected from 
ohu. to 220ohms. for his coils; but perhaps he has 
some particular reason for these limits which he 
has uot explained. He does not mention that he 
has prepared any coils tor the two square branches 
of the **bridge,”’ and I do not quite see what he 
can have doue. Perhaps the simplest plan of ex- 
pluining the matter may be to give a description 
of a set of coils I have been engaged on lately, 
aud have just completed. They are arranged in 
three rows iu the box thus:— 


C 200 -100— 20— 10-10—20—100-500 A 
D ‘l- 2- ‘3. c4 l- 2- 3- 4 
k 400 — 300 - 200 —100 —40 -30 — 20— 10 

B 


The upper row forms the bridge; the plugs may 
be pulled out to put two ten ohms., or two twenties, 
two hundreds, or two five hundreds in circuit, 
according to the resistance to be measured ; or the 
1U0 plug may be pulled out on oneside, and, say, the 10 
plug on the other, when any measurements will be 
multiplied or divided by ten, according to the side 
from which the hundred plugis removed. Thetwo 
lower rows form the third branch of the bridge, 
the resistance to be measured making the fourth. 
The letters A and B are the binding-screws for 
the resistance; Cand D are for the battery, and E 
aud F are for the galvanometer. In front of the 
three rows of plugs is placed the contact-maker, 
which is constructed as shown in Sprague’s book, 
so as to first make the battery contact, and then 
the galvanometer Gitto. The counections aro as 
follows (I have not shown them, as if I had done 
so it would have required a block, which I wish to 
avoid if possible). Lead wire from between the 
two 10-ohm coils to i, also from between the 500 
and *] ohm to C, the other 500 to A, and a branch 
wire from here to the battery contact-maker, 
from wheuco it goes to D. Lastly, connect the 
400 coil to B, and lead branch wire to galvano- 
meter contact-maker, from which it is led to F. 
It willbe understood that the coils aro inside the 
box, and the two ends of each one are connected 
to pieces of brass above, which are short-circuited 
by the brass plugs that are fitted in, and any coil 
will be thrown into thecircuit by the removal of 
the plug above it. The galvanometer required for 
measuring resistances may be simple; there is no 
particular good iu having a lot of ditfercut wires 
on the bobbins. Mine has about 150 turns of No. 
1S copper wire, and í can read to the tenth of an 
ohm when measuring two or three hundred. But 
if making another, I should put finer wire, say, 

400 or 500 turns of about 24 B.W.G. The great 

thin is to get the needles to move with tho least 

possible current. They must, therefore, b2 as nearly 
astatic as possible, aud be suspended by a fue silk 
tibre. I may mention that, if properly adjusted, 
they should swing very slowly, uot more than 
five swings a minute, and it Is nmportant in using 
such an instrument to empty the iron and steel out 
of your pockets, or the needles will always imove 
when you do. [tind even my watch will deilect 
pointer two or three degrees if brought within a 
foot orso. Tt will be noted that such an instru- 
ment is simply a galvanoscope, and not, properly 
speaking, a palvanometer; that is, it siuply shows 
that there is a current, but only gives a very general 
idea of its strength: when it is required to do this 
quite a diferent instrument must be used. I have 
made such a one on the tangent (and sine) prin- 

ciple, that I shall be pleased to send desciiption 
aud drawing of, if desired; it will measure with 

accuracy any current from about one thousandth 

of an ampère up to twenty-five to thirty amperes. 

—R. P. 


(46320.]—Motor.—In reply to ‘ Sunlight,’ I 
seek informationus to theformof motor I could pro- 
cure to work the machine. The machine is n model 
I wish to show at work in various places, and would 
not require it to work more than an hour at a time. 
As a regulated speed is desired, the motor must be 
under control.— Poor PETER. 


[165tt.]-—Locomotive Matters.—There are 
two peculiarities about the Belpaire firebox. 
They are not always met simultaneously, as on the 
annexed sketch. The first is the grate : my readers 
are well aware that for a many years coke alone 
was burnt in locomotives; when coal was first used 
many systems of grates were devised to abato the 
smoke. LMuglish coal was imported in France for 
railway locomotives from Cardiff, Newcastle, &c. 
But it was found more desirable and more eco- 
nomical to use French and Belgian coals. But 
these coals are still dear, especially if they are to 
be used in lumps; the cheapest sort, and by far the 
most considerable sort, ig the ‘f menu,” or slack. 
This slack is not free from earthy matters, end in 
its divided state it will pass through the grate in no 
time. ‘[hisisa waste. Moreover, 1t is not advis- 
able to burn it in a deep fireplace. The layer of 
coals must be thin and uniform, the air-space3 very 
narrow, not morethan 9 millimeters; the air is ad- 
mitted at the level of this layer by openings in the 
fire-door; this opening can be closed at will. 
The bars are cast together, in parts, or, when of 
wrought-iron, so riveted. A drop apparatus 19 
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provided to throw the fire. The firebox cannot 
naturally be made high, and it will be seen at once 
that the grate can be placed over the hind axles, 
this isa great advantage, favouring a good reparti- 
tion of the weight. The length of the firebox is 
often 7ft. The second particularity is a mode of 
staying the crown-plate of the firebox. It is an 
extension of that adopted for the vertical side of 
the firebox. The origin of this new system of stay- 
ing has been contested. M. Belpaire, however, 
may not have known that it was applied first by 
Crampton, on one of his celebrated engines. The 
late Mr. Bouch, engineer of the Stockton and Dar- 
lington Railway, also used a very similar staying of 
the crown-plate. From the sketch it will be seen 
that both crown-plates, outside and inside, are 
flat; both are strengthened by long steel, or 
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wrought-iron screwed stays, a little over lin. 
in diameter, pitched 4in. apart. They are hollow, 
but the end on the outer case is closed. The hollow 
through the stays is jin. in diameter. If one broke 
the steam or water would rush immediately into 
the firebox, thereby signalling the danger. These 
fireboxes must have their corners struck with a 
great radius. Tho unavoidable flat parts are easily 
strengthened by palm-stays or screw-stays, as 
shown on sketch. The latter sort is preferable for 
two reasons: a hole can be also crilled through 
them, or even managed when rolling'the stays. The 
other reason is that the first sort of stays cannot 
be easily repaired, give no signs of failure, and, if 
not riveted, may work loose. The advantages of 
this firebox are: 1. Enlargement of steam-room. 
2. The screw-stays do not oppesethe rapid genera- 
tion of steam that takes place there. 3. It is 
cheaper, and in the event of a failure, soon made 
right again. 4. The crown-plate is easily cleaned 
and examined through the little openings, A, A, A. 
In this country, the direct staying of the crown- 
plate to the outer casing has been also adopted, 
but in keeping the old form of firebox top this 
is not commendable. Keeping the old form 
of outer firebox requires a particular shape 
of crown- plate, for we know that the 
stays have to be normal to both plates. 
This condition is realised in the case of concentric 
cylindrical surface ; but, should this become pos- 
sible in locomotives, staying does not seem neces- 
say; but it is impossible, owing to the diminution it 
will inevitably cause in the heating - surface. 
Curved surfaces, but not circular ones, are resorted 
to, and, for the purpose of keeping the stays normal 
to them, they are altered a little in shape at the 
place where these stays are screwed, and in such a 
manner as to secure the desired result. This is 
the practice on the L. B. and S. C. Ido not think 
it is simpler than Belpaire’s method. Al fireboxes 
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with direct screw-staying of the crown-plate have 
a disadvantage. The stays must not be too near 
the tube-plate: otherwise, on lighting the fire, the 
expansion of the tube-plate will often cause the 
plates and stays to become leaky. The best means 
to avoid thisis to adopt the sling stays shown at 
that part on the sketch. Belpaire’s firebox is 
adopted in name on the Chemins de fer du Nord, 
de l’Est, de Lyon, on all Belgian railways, by 
Borsig, of Berlin, and some other Continental rail- 
ways. Bourbonnais type: The Bourbonnais type 


owes its name to the fact that, when first created, 
it was destined more particularly to work on some 
of the railway lines that are found in that part of 
France formerly called Bourbonnais. The first 
engines of thistype were built in 1858 by Cail and 
Decrosne, from the designs of M. 
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principal engineer of that firm. They first worked 
on the Lyons and Roanne section; but, when the 
Paris, Lyons, and Mediterranean Railway received 
its present extension, through the aalam ANON 
of different lines lying in the south-east of France, 
the system under our consideration was adopted 
throughout all parts of the réseau. The Bourbon- 
nais type is an outgrowth of the long boiler type, 
applied to meet the requirements of heavy traffic. 
It is an outside cylinder engine, with inside valve- 
gear. Both firebox and cylinders are overhang- 
ing; but, abroad, this is not considered a fault 
when it isa question, asin the present case, to draw 
heavy trains at a slow speed. The P. L. M. Com- 
pany possess to-day over 900 engines of this sort. 

hey were built during the last twenty-five years 
by different makers, with slight modifica- 
tions. I have given on the annelxed sketches 
the diagrams of the first engine and of the 
most recent, to my knowledge. It must be 
remarked, by the bye, that the Bourbonnais type 
is fast being adopted by other railway companies. 
You will find it on the Alta Italia Railway Com- 
pany, for instance. I have in my possession the 
auto-lithographic working drawings of some loco- 
motives by various French companies, exactly 
similar to the Bourbonnais type, as far as regards 
mechanism. The engine No. 1 was considered as 
the most powerful six-wheeled engine for goods 
traffic that could be adopted safely on the normal 
gauge. Time, however, showed that this opinion 
was not strictly true. The engine No. 2 must be 
somewhat more powerful than No.1. The latter 
was used on inclines of 18 to 20mm. per mètre 
(about 1 in 50). Here are the following changes 
gaura in the construction of these engines 

uring the last 25 years. The services of these 
engines are now required for the passenger traffic. 
On inclines 1 / 200 they can draw 400 tons (goods) 
at a speed of 15°6 miles an hour, or 235 tons (pas- 


sengers) at 28 miles. The pumps are now replaced 
by a single but powerful injector. 1tis, however, 
difficult to understand why two are not used. 

injector (No. 9) can deliver over 25} gallons a 
minute. All recent engines have a capacious dome 
against the smokebox. This dome carries the 
safety-valves, which were before on the firebox. 
There are, on each engine, a large dry sandbox of 
a peculiar construction, and a weather-board. The 
wheels are wholly made of wrought Iron, and with 
spokes, oval in section. The engines are fitted with 
Lechatellier counter-pressure brakes. In both old 
and recent engines there is a peculiar arrange- 
ment for the springs of the trailing-wheels. 
It was difficult to find room for them to 
be disposed in the same way as the other two pairs. 
The nearness of the fire-box prevented the engineer 
from finding the place necessary to give them the 
proper span. They were replaced by the kind of 
double spring of shorter span shown in one of the 
sketches. It is to be remarked that such engines 
cannot have their frames braced properly from the 
same cause ; however, the cylinders are fastened to 
these frames, and secured together in a manner 
worth imitating. I should be glad to describe if 
here, but I am afraid to trespass on valuable space, 
as my description is already too lengthy. The 
builders of these 900 locomotives rank amongst the 
first on the Continent, and I give their némes, as it 
may interest some readers: Cail and Cie (Paris 
and Oullins-les- Lyon) ; A. Kocchlin, Mühlhausen ; 
Claparède, St. Denis, near Paris; Creusot Works 
(Saône-et-Loire) ; Ateliers de Fives Lille (Nord) ; 
Ateliers de la Compagnie, P.L.M., Paris. The 
following dimensions are metric, of course, but 
I give the nearest English equivalent for the 


= | modern engine. 


GRATE. 
Nv. 1 (1858) No. 2 (1877) 
Length 1350mm. 1310mm. P +T 
Width 1010 1001 3 633" 
Aresa 1363m?. 1340m?. P 4.7" 
FIREBOX (INSIDE.) 
Height 1504mm. 1520 & 1404 (back) 5’ & 4’ —8°8" 
Length (bottom) 1350mm. 1340 #47" 
Width (bottom) 1010mm. 1001 3° 33” 
Sidesplates (copper) 13 thick 15 a 
Tube (copper) 25 thick 25 1" 
TUBES (BRASS.) 
Number. 197 177 
Diameter (exterior) 
50mm. 0mm. 2 
Thickness 2°25 2 No. 14WG. 
Length 4250 4262 13’ ~ 11-7" 
HEATING SURFACE. 
Firebox 8-01m?. T15 77 sq. ft. 
‘| Tubes 124°89 108:5 1158 
Total 132°9 115°65 1235 
Working pressure ; 
S$ atmos. 9 atmos. 132lb. sq. in. 
Thickness of barrel plates 
13mm. 14:5mm. oT” 
Diameter of chimney (uniform) 
450 50 17 3” 
Diameter of barrel inside (greatest) 
357 1354 r t2” 
FRAMES. 
Distance apart inside 
1230mm. 4’ Q" 
Thickness 28 ip” 


Wheels (diameters) 
1260mm. 1300mm. #34” 
Distance fron lst to 2nd axle 


1970mm. 6’ 5°58" 
Distance from 2nd to 3rd axle 

1400mm. 4° G92" 
Wheel base 3370mm. 11'079" 


The third axle has a play of 7mm. laterally, and 
there is a ball-joint articulation at the fore-end of 
the 3rd coupling-rod. 


BEARINGS. 
lst and 3rd axles 
180d x 250mm. TOSd x 9S 
Driving 1904 X 250mm.  T49dx 99 
CYLINDERS. 
Diameters 450mm. 17°3" 
Stroke 650 25°65 
Centre to centre 
2090 © 10-28" 
WEIGIT IN WORKING ORDER. 
Ist axle 1l08S80kilog. 11060kilog. 11 tons. 3 cwt. 
2nd axle 10800 11800 7 


3rd axle 10600 11800 2 
32280 34660 TESE 
Tractive power (maximum) 
6700kilog. 7290kilog. - 160001b. 


Kpťl/ D.—Ep. GonEert, B.Sc., Nottingham. 


[46349.]|—Model Steamboat.—The annexed 
sketch is the form of boiler required, the dotted 
lines showing section of firebox and uptake. It 
should be made of copper (a piece of 12ip. sheet is 
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most suitable) riveted, and of the following di- 
mensions :—Length, 9io,; depth, 63in., and Siin. 
wide; diameter of firebox, 4tin.; of uptake, lhin.; 
steamchest (which must be fixed with the flange 
inside shell of boiler), height, 23in.; diameter, 
2in. (See below.) Firebars, 3in. wide, of jin. 
iron wire, and long enough to reach to uptake, 


where a bridge must be formed to within lin. of 
the crown. Steam-blast to be fixed as shown, with 


a nozzle just big enough to stick a pin into. A 
safety-valve is indispensable. A piece of tin or 
sheet-iron must be fitted into end of flue, and 
stopped with white-lead. 
sm 
plenty of steam. 
for a boat of such proportions. 
fixed jin. above the bottom of boiler.—J. H. G. 


[46353.] — Telephone 


transmitter when combined with an induction coil, 
not without. 


pantelephone I made, showing the induction coil; 


also a sketch of a very usefal switch suitable for 


SWITCH 
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BATTERY 
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working the four instruments required in successful 
telephony—viz., the telephoue, microphone, bell, 
and battery. This switch will be found useful to 
many of your readers, judging from the numerous 
inquiries on such matters. I have endeavoured to 
represent all connections, ‘‘ make and break,” as 
plainly as possible, so that but little description is 
required. I will first explain the way these instru- 
ments are brought into action, and in doing so 
will add the needful description. To call attention 
at the distant station, where it is assumed the 
same kind of instruments are in use, press the 
button B on switch for a second or two; this 
breaks contact with C, and makes contact with A. 
The current now flows from the battery, cell 
No. 1, through A to D, on to F, then along lever 
H to its centre, and down to post L, thence to 
line, and on to distant station, where it rings a 
bell ; then to earth, and back again to central post 
P on switch, then to cell No. 3, and so completes 
the circuit. The ‘call’’ will be answered by 


With charcoal and 
coal mixed, yon can get a splendid fire and 

smaller boiler is utterly useless 
Firebox must be 


Transmitter and 
Switch.—I have found the pantelephone a good 


The hanging plate I have made of 
asteboard, also of thin wood, with like results, 
ut have found the best effects when the contacts | C 

were of carbon only. I send a rough sketch of the 


tho home bell ringing, produced by the same 
operation of pressing the button B at the 
distant station. This sends a current into 
the line to the home station, which, enter- 
ing the switch at L, passes upwards to the 
lever H, along this to F, then to D and C, and 
upwards to one of the top parts, then out to bell, 
which it rings in passing, and on to centre post P, 
and back through earth to distant station, and so 
agan the round is completed. Now remove 
telephone T from the hook H; the spring S at 
once lifts up this lever, and through the insulated 
connection (a silk thread), N, allows the spring G 
to make contact with J. Contact is also at the 
same time made by the lever with E, and broken 
at F. This operation brings the microphone or 
pantelephone into action. The current now flows 
from No. 1 cell only, this being sufficient to work 
the local circuit through the microphone. Its 
course is through A GJ to pantelephone, which it 
enters at V, then passing by K through the loose 
carbons M to O; up thisit passes by a wire, then 
down on the other side to the induction coil I, 
where it flows through the primary wire and back 
to the same cell No. 1, as shown. The secondary 
wire terminates in two binding posts shown on the 
top of the coil. This wire furnishes the current 
necessary to work the telephones. It starts, say, 
from the left-hand post and passes to E on switch, 
then along lever H, now in contact with E, and 
down to post L, thence through line to distant 
station, and through its telephone to earth, then 
back again it hastens to centre post P on home 
switch, and on through telephone to induction 
coil, whence it started. I may add that the micro- 

hone bell and switch are best combined in one 
instrument, though I have shown them separately 
the better to illustrate the action of each.—JoHN 
j. FRANK. 


[46373.]—L.S.W.R. New Coupled 6ft. Gin. 
Bogie Engines.—There are twelve engines of 
this class; the numbers are 136 to 147 inclusive. 
The reason the numbers are so low is that the new 
engines have the numbers on them of old engines 
which have been broken up.— CLYDE. 

[46376.]—Weight of ‘'Grosvenor.’’—The 
distribution of weight on the ‘“‘Grosvenor’’ is as 
follows :— 


tons. cwt. 

On the leading-wheels ...... s. 12 

$9 driving- wheels eoerecee 15 8 

99 trailing- wheels eeseovee 9 4 
Total weight ........seeeeeeee . 37 0 

On the terriers :— 

On the leading-wheels ........ 8 8 

„»  driving-wheels ....... . S 12 

», trailing-wheels ........ 8 6 
Total weight .........0..ceeees 25 6 


I don’t know the weight of the ‘ Grosvenor’s”’ 
tender, but the wheel-base is—From centre of 
leading-wheel to centre of middle wheels, 6ft. ; 
from centre of middle wheels to centre of trailers, 
6ft.—SPIKE. 


46395.J)—G. W. R. Engines.—In reply to 
“ Stentor,” I send sketch and chief dimensions of 


J motor of this class. 


87 
Cylinders ......cccccecees 17in. x 24in. 
ft. in. 

Coupled wheels .......... 5 6 diam 
Bogie ig. eae ban Seas 3 6 y 
Wheel base coupled ...... 9 4 

y3 bogie ....esse 4 6} 
Total wheel-base ........ 19 8 
Length over buffers ...... 30 0 
Length of saddle-tank.... 10 0 
Firebox (length).......... 4 4 

i (breadth) ........ 0 
Depth from crown to bars.. 4 8 
Number of tubes ...... 198 
Diam. inside .......... 13in 
Length @eeeoee E ee 10ft. 3in 

—CLYDE. 


[46380.]—Electric Human Skull.—I inclose 
sketch how to arrange the electrical part, which I 


A 


suppose you know something about. If not, take 
it to a friend or instrument-maker. A is an 
electro-magnet ; B, pole of ditto: E, armature; F, 
spring for tension; C, lever for working the eyes ; 
D, joint. A current being passed through A, B 
will attract E, and lever C moves eyes. If you 
want the teeth to chattter, place a contact breaker 
at D. — GEORGE TOLMAN. 


[46386.] — Cold - Air Engine.—To ‘ Sux- 
LIGHT.” —I could not say if you would infringe or 
not, unless I saw the plans of the proposed motor. 
The chief cold-air patent is that of Giffard, which 
is considered a fine invention. But I have no 
practical experience of it, therefore could only give 
you a theoretical opinion that it is complicated with 
stufng-boxes, and other parts not advisable in a 
As to a hot-air engine, that 
is another matter altogether. See my remarks on 
page 622 on the subject. But as far as I have 
gone in practice, I may tell you that the hot-air 
engine, in my opinion, is a far more reliable motor, 
if viewed from the point of actual use, than the 
cold-air one, and therefore I should not advise you 
to trouble yourself with latter.—SUNLIGHT. 


(46387.]—Boiler.—If an externally-fired one 
would suit you, and itis easicst arranged to burn 
coal, the size might be, say, 2ft. 3in. or 2ft. Gin. 
long, and 8in. to 9in. diam. If set in masonry, the 
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the 2042 class of tank-engines. The engines were 
built in 1867 by the Vulcan Foundry Co., War- 
rington, from the designs of Mr. T. Pearson, for 
the Bristol and Exeter Railway Co. A smaller 
class of the same type was turned out in 1862 by 
Bayer, Peacock, and Co.; and a larger type, re- 
presented by 2051, came, in 1873, from the Avon- 
side Engine Co., Bristol. No. 2042 was No. 69 of 
the old B.E.R. Co. These engines have screw re- 
versing gear, and they are fitted with the Saunders 
ejector for the purpose of creating a vacuum to 
work the brake on the carriages, but the engine is 
only fitted with the ordinary hand-brake, with 
wood blocks. The chief dimensions are as fol- 
lows :— 


wh 


Teche enee e Koes S spaid 


grate should be Sin. by Yin. long, with a flash flue 
the length of the boiler, so that one-half its 
diameter is utilised as heating surface.—SUNLIGHT. 


[46390.] — Turning Calender Rolls. — I 
presume these rolls, or bowls, as they are some- 
times designated, are constructed of paper which 
has undergone hydraulic pressure. Having an 
idea that these tools are numerous, and some of 
them kept secret, it would be more satisfactory to 
me, and also to ‘‘ G. H.,” to advertise his address. 
—PATTERN MAKER. 

(46396.}—To ‘“ Aldebaran.”’—There are not 


only more lenses in a terrestrial than in a celestial 
eyepiece, but the principle is altogether different. In 
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the former an inverted image of the object viewed 
is thrown dircctly in front of the first lens of the 
eyepiece (A, Fig.1). This image, being considerably 
within the focus of the lens, causes the emergent 
rays to be much scattered, and, as will be seen by 
the sketch, a great portion of them to be wasted 
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(a further loss of light being also caused by reflec- 
tion from so many surfaces). The rays, after 
passing through the lens B, are more collected, but 
still divergent, and it is only when they have been 
again bent by C that they converge to a focus 
between C and D, and it is this focus or ro-inverted 
image that, magnified by the eye-lens D, forms 
the field of view. The lenses B and C are not 
essential to the formation of an erect image, but 
aro found necessary to correct the spherical aberra- 
tion which would otherwise result. The maguify- 
ing power obtainable by an eyepicce of this descrip- 
tion may be increased to an almost unlimited 
extent by separating the two pairs of leuses ; but as 
such increase of power must always be accom- 
panied by an actual loss of light, it is found pre- 
ferable, for astronomical purposes, to wdupt a 
modification of the pair next the eye (Fig. 2) 
known as the negative, or Huyghenian eyepiece, in 
which the cone of rays from the object-glass is 
bent to a focus midway between the two, and 
magnitied as before by the eye-lens. An image 
viewed in this manner is, of course, inverted, but 
for celestial objects this is rather an advantage, 
because celestial scenery is usualy depicted as it is 
seen in an inverting telescope.—ALDIBARAN. 


[46597.]—Slide-Valve.—‘* To SUNLIGIIT.” — 
The two slides are, next the cylinder itself the 
main slide, aud on the back of that, the second or 
expansion Valve. The main-valve, in this case, is 
not of the usual shape, but is more like a flat 
plate of some little thickness. In this thickness is 
cast through two ports orpussages for the steam, and 
a recess Only tor the exhaust port; on the back of 
this mtin-valve is the expansion one, and 16 is a 
plate likewise, but thinner, and with ports cast 
through to match thosein the main-valve. ‘These two 
parts, sliding one on the other, bring the ports into 
position, so tbat at the commencement of the struke 
the two ports come fair one with the other over 
the port that should admit steam to the cylinder. 
But a3 the main-valve moves downwards, let us 
suppose the expausion one is moving upwards, 80 
that the port is closed doubly as quickly asit would 
be if but one valve was used; therefore by witerine 
the relative position of the exprnsion-valve, the 
cut-off is easily caused to take placa at the early 
part of the stroke or not, as the required grade of 
expausion may be.—SUNLIGHY. 


(16100.] —Winter’s Plate Electrical Ma- 
chine—Coil.—In reply to this I beg to state that 
I divided my coil into the three parts for experi- 
mental purposes, so that I may examine the effect 
of the primary on the different parts of the coil, 
which 1 can do by means of binding-screws on the 
different divisions (not shown in Fig.) In the coil 
I am binding Ishall have not less than 150 of these 
vertical divisions, but of paraitined paper instead 
of ebonite. I believe you can get better insulation 
this way, and less liable to injury of coil by strik- 
ing intu the primary. I do not know a good 
winding apparatus. Mine was a very primitive 
one, consisting of a solid base and two uprights, to 
take the core and primary (the core projecting 
beyond the primary coil). A handle fixed to the 
core turned it round. I found I could soon wind 
it on after a little practice with the first two or 
three layers.— l'nos. N. ANDREWS, Plymouth. 


[46105.]-—Stains on Dry-Plate Negatives.— 
To removo yellow stains, try soaking the plate in 
alum, loz. ; citrie acid, 20z.; water, l pint. 4 doubt 
whether you will ever bring back your negatives to 
their original printing quality; you can try tho 
followinzg:—Remove the varnish fro: tho plates 
and then give them a bath of hypo; now wasn well 
and re-intensify as follows :—Place the negativo in 
a solution of bichloride of mercury till it becomes 
white, well wash and immerse in water, loz.; 
ammonia, three drops. Leave the plate iu the 
latter solution till it has become almost black, then 
well wash again. Do not omit to wash well after 
the mercury solution, or the plate will be spollt.— 
H. G. M. CONYBEAKE. 


[46406.] — Rainband Spectroscopy. — Full 
particulars of the spectroscope employed for this 


purpose will be found in the “ Plea for the Rain- 
band,” which has appeared in Symons's Meteoro- 
logical Magazine (Stanford, Charing-cross), The 
Observatory (Taylor and Francis, Red Lion- 
court, Ileet-street), and has been noticed in your 
journal, aud a reprint of which, in a pamphlet 
form cau be had of Mr. Johu Browning, 63, 
Strand.—J. R. C. 


[46415.]-—N.L. Tank Engines.—I send dimen- 
sions of the outside cylinder tunk engines, No. 1 
class, the first of which came out in 1508. Cylin- 
ders, 17 by 24; driving-wheels, ft. Gin.; dia. 
of bogie-wheels, 2ft. 9in. ; dia. of boiler (inside), 
4ft. lin. ; 200 tubes, lšin. dia., 3in. clearance ; 
bogie-wheels, centre to centre, 5ft. 8in. The bogie- 
wheels are capable of lateral transverse movement 
2in. each way. The boiler-pressure = 160lb; 
heating surface, 1,015 square feet. Weight in 
working order :— 

Tons. cwts. 
On bogie~wheels...... 14 H} 
s driving „ s.s.s... l4 5 
» trailing 4, sse. 24 123 


Total oc enw. oes 43 12 


When the engines came out, the average cousump- 
tion of coal was 30-28lb. per mile with twelve 
coaches. ‘The trains may be heavier now. I may 
add that the dimensions are those of the No. 1 
class; I do not kuow whether they apply to the 70 
class, which are of a later date. A sketch of these 
eayzines was given iu one of the earlier volumes (I 
believe Vol. X.) Ido nct know diwensions of the 
inside cylinder engines; I have only secn thein froin 
a distance. Are they not painted black, aud 
numbered trem 101—110 7—MuTeor. 


[46119.]—Telescope.— To ‘ ArpFnanan.—A 
telescope of the class described by ** Wy kehamist”’ 
ought to makea most excellent astronomical instru- 
nent, and as the process of conversion ia cxceed- 
ingly staple, it will be quite worth bis while to do 
so. I should, however, advise him not to interfere 
with it as a day telescope, but rather to fit to it un 
additional tube for night work (as shown in Fie. 
2, £6096), or if he wished first to test its capabili- 
ties a3 a night glass, he migzi.t unscrew the two 
pairs Of lenses from the eye-tube, and replace the 
one next the eye by a celestial eyepiece such as 
described on page GUS of last volume.—ALDEBARAN. 


[464124.] — Circular Saw. — It has most uns 
doubtedly got buckled. Seud it to a saw-tettler’s; 
he will hammer it for you, and in future do not let 
it run hot, but give your teeth proper clearance, 
and be careful when filtug and setting, and, above 
all, see that your guide is purallel with your saw. 
— PATTERN MAKER. 


[16425.] — Gelatine Emulsion. — I inad- 
vertently omitted to state the name of the acid in 
my reply of p. 69. lt was salwylic acid. —W. J. 
BASUVORD. 

(1412).]—Gelatine Emulsion.—I have kep; 
emulsion for three months by alluwin. it to set in a 
bottle, aud wien set pourirg in about Lin. depth of 
methylated spirit. I have not tried keeping 
longer. I have not tried keeping without washing. 
The best way to wash is to press through coarse 
canvas, When set, into water. The threads of 
emulsion thus produced should be kept soaking 
for one or two hours, the water being poured off 
and fresh added several times. — H. G. M. 
CoNYBEARE. 

[16428 and 46151.j—Pumping.—Square the 
diameter of plunger, multiply by *75d4, and by 
length of stroke, and divide by 277. This will 
give you the number of gallons euch stroke (if 
single-acting) if the pump be full.—STRATHEDEN. 


(46128.]—Pumping.—Supposing the suction- 
pipe to be of ample size and the water to follow up 
throughout stroke, the pump would throw 34:25 
gallons at each stroke. ‘Thus: Diameter = lft. 
Square this aud multiply by "7854 (1 x 1 x *7854) = 
"T554 sq. ft. area of piston. This, multiplied by the 
stroke (‘7554 x 7) = 5:49 cubic feet as tho volume 
swept dy piston at each stroke. As there are 6°235 
gallons in a cubic foot of water at 62°, this volumo 
represents (5:49 x 6:235) = 3 F29 gallons per stroke, 
as stated above.—GLATTON. 


[46131.]—Worsted and Woollen Yarns.— 
A woollen yarn is stretched, not drawn. By this 
stretching process all the longest fibres take up a 
position, forming the core ot the thread, and the 
shortest arrange themselves on the outside of this 
core at right angles to the thread's length. A 
worsted yarn, on the contrary, is drawn; all the 
diferent lengths of tibres are so mixed that no 
portion of the thickness of the yarn contains more 
long wool than another; both core and outside are 
alike us regards their length of staple, and all the 
fibres lie parallel to the thread’s length. The 
diferenco between worsted and woolen is, L 
believe, not generally understood, somo thinking 
that worsted yarn is made from long wool, and 
woollen from short. The difference is, however, in 
the construction of the thread, not necesssarily in 
tho material from which it is made.—WorstTEep 
SPINNER. 
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[46152.]—Spiral Spring.—W ind the wire round 
asteel or iron mandrel whilst soft, carefully keeping 
the coils even and proper distance apart; or, wind 
two or three at once, according to the space re- 
quired; then all you have to do is to wind them close 
together. I use stcel prepared specially for watch 
and clock work. I temper as follows: (nothing 
but practice will, however, make you perfect in 
the art of tempe1ing, and even skilled workmen 
cannot always get it right): Heat evenly all over 
toa red heat, taking care not to burn it, and plunge 
into tallow, lard-oil, or water; when cold, warm 
it until if will just melt tallow, and cover with 
fame ; now place in fire until the tallow takes fire, 
and burns without assistance from same; with- 
draw, shake in air and leave until cold. Ifyou 
harden in water, spring will be harder than ia oil 
or tallow.—C. M. R. 


[46133.]—Potato-Disease.—To Mr. Apams.— 
The potash, in the forin of kainit, and fine ground 
and sifted, should be applied in open drills, above 
the thoroughly-rotted farm - yard manure, along 
with an equal quantity of the superphosphate of 
hme. Itis adviszble to mix these minerals with 
dry earth or ashes, so as to dilute them, as we do, 
atleast I, spirits with water; because, in their 
crude form, they huve a withering or burning 
action on tho tender rootlets, such as alcohol on 
the untanned human stomach. The analogy goes 
no further. The minerals are digestives to the 
plaut; the alcohol, to the extent it burned off in 
the animal, isa heat producer. If the manure is 
not well-rotted, it is better to use none, giving, 
instead, the same money value iu ground bones, 
bone meal.— W. ADAM. 


[46456.] — Chemical Balance.—*“ Agricola ” 
cannot do better than get one of Becker’s No. 27 
balances. 10 can be charged up to 50 grammes in 
each pan, and is sensible to l milligrame. Price 
£l lls. $d. Deeker’s English agents ¿re Townson 
and Mercer, 59, Lishopsgate-street, Within, I.C. 
ALFRED W. Sowanp, 

(46136.]—Chemical Balance.—The printer 
must have mistaken the word ‘‘prammes’’ and 
inserted ‘grains’? instead. A balance carrying 
o0 grains would cnly be suitable for assay and 
blowpipo work. In Griffin’s ** Chemical Handi- 
craft,” second edition, there isa baleuce figured, 
No. 426, which carries 50 grains and shows 1 milli- 
gramme; it cells under the price mentioned in your 
query, A very cheap balance, manufactured by 
Becker, is advertised in the Chemica’ News every 
week | if carries 30 grammes, and shows | milli- 
gramime.—ARTHUR I, MORRIS. 


[iG6157.]—Soda-Lime.—This is prepared by 
slaking luae with sodic hydrate in the proportions 
of l of lime to 3 or soda, drying in an iron dish, 
afterwards heating to redness ina clay crucible; 
tho mess is then broken up and preserved from the 
air. The auction soda-lime exerts upon nitrogen is 
to convert it iuto ammonia. This can easily be 
proved by heating an organic compound with a 
piece Cf sodic or potassic hydrate; if nitrogen be 
present it will be recognised by an ammoniacal 
odour. IT have never known soda-lime from one 
combustion to be used again; should imagine it 
would bo lable to vitiata the results. ARTHUR EB. 
MORRIS. 

[iG1o7.] —Soda-Lime.—Soda-lime may be pre- 
pared thus;— Lake solution of caustic soda, 
ascertain its specilic gcavity, weigh out a certain 
quantity, calculate the weight of the hydrate of 
soda present, udd twice this latter weizht of the 
best quicklime, allow the lime to slake, and then 
evaporate to dryness in an iron vessel. ILeat the 
residue in an iron or Hessian crucible, keep for 
some time at a low red heat, break up the lumps, 
While still warm, in an iron wortar, passing the 
whole through a sieve with meshes 5mm. wide. 
sift again with a mesh 2mm. wide. The grains 
Which remain on the sieve, and the finer portions 
Which pass throuwsh, are kept separately in well- 
closed bottles. Zexis > Soda-lime must not effer- 
vesce too much when treated with dilute hydro- 
chloric acid in excess; but, more particularly, it 
must not evolve ammonia when mixed with pure 
sugar and heated to redness. Uses: Granulated 
soda-lime foras an excellent absorbent for car- 
bonie acid; the powder serves for the analysis 
of nitrogenous orgauic substances.” —(iresenius.) 
The uss of soda-lime for such analysis depends 
upon the fact that most nitrogenous organic 
compounds, when treated with it, evolve ammonia 
Or & compound of ammonia. The carbon of the 
organic body is oxidised to carbon dioxide at the 
expeuso Of tue soda, the hydrogen of which, being 
liberated at the same time, combiues in the 
nascent stato with the organis nitrogen, forming 
uminonia thug: C -- 4NaOH = CO, + 2Na,O -+ 
4H; and N + H, = NH,. Soda-lime is used 
rather than pure soda, because the former does not 
attack glass, uud is not deliquescent. It may in 
general bo used more than once.—ALFRED W, 
SOWALD. 

[40l4]1—Vacuum Brakes.—I think there is a 
book on the above by Michael Reynolds (Crosby 
Lockwood and Co.)—G. 
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[46442.]-—Launch.—To *‘ SUNLIGHT.” —Fig. 1 
will give you some idea of ths stern tube and the 
wood bearing on it. You will note that the shaft 
passes through first a stufling-box, and then' at 
the other ond through the wood bearing. At that 
end the stern tube is cast with dovetail grooves in 
it for the length of the bearing. The dovetails 
slung up at such a height that there is at least a 
iin. between them and the shaft. In these grooves 
aro fitted tightly strips of lignum vitæ which are 
also afterwards bored out so that there is about a 
l-l6in. play ; the action being that the shaft, as 
it revolves, carries round a film of water, and 
hence only bears on the wood when at rest. The 
top edges of the wood packings should also be 
slightly rounded off so as not to scrape the water 
film off the shaft, if we may so express it. Ishould, 
for a 1fin. shaft, let the wood bearing be Sin. long. 
Next, as to the thrust bearing. Iam a great be- 
liever in making parts adjustable to take up wear. 
And I designed the form shown at Fig. 2 to comply 


with that condition. It is as follows:—The length 
of shaft where the thrust bearing is to be fitted 
is turned up a little larger than the other 
part, and is screwed. In your case, I should 
let this part be screwed to 2in. thread. 
In the centre where the bearing comes it is, of 
course, turned down to 13, so as to give a plain 
bearing. The plummor block is fitted with brasses 
of extra size in the flange, so as to give the surface 
required, and the faces of the brasses are also faced 
off carefully, exactly square and true with the shaft 
aperture. On the thrust shaft then is fitted two 
discs with bosses—made to screw on the shaft; 
whilst behind these go a couple of lock nuts. All 
being prepared, the bosses are screwed up on the 
shaft, until the brasses are held between them, and 
when adjusted the lock-nuts prevent their moving. 
The same oil-cup that feeds the bearing con- 
sequently supplies the thrust discs, and as the wear 
occurs—and it is remarkably littie—it can be taken 
up by moving the discs and lock-nuts, thus allow- 
ing of accurate adjustment. With the usual form 
not unfrequently from the wear of the thrust bear- 
ing the crank shaft, as taking a large proportion of 
the end strain against its brasses. With this 
arrangement such need never occur, a3 the wear 
and length can be adjusted to a fraction. As to 
your other query—a screw outside the rudder is 
decidedly bad. In my opinion, wherever practic- 
able, the screw-shaft should even have ar outside 
bearing beyond the screw.—SUNLIGUI. 


[46443.]—French Wire-Gauges.—There are 
several French wire-gauges: I subjoin a table of 
the Limoges gauge, with English equivalents in 
iaches, which I extract from D. K. Clark’s ** Rules 
and Tables” :— 


Diameter. Diameter. 
No. Millimetre. Inch. No. Millimetre. Inch. 
0 39 0154 ) 18 191 0752 
1 "45 *°0177 | l4 2°02 0799 
2 "56 "0221 | 15 2°14 -0843 
3 °67 0264 | 16 2°29 “0886 
4 “79 °0311 17 2 84 °112 
5 °90 *0354 | 18 3°40 -134 
6 1:01 0398 | 19 3:95 *156 
7 1:12 *0441 | 20 4:50 177 
8 1°24 0488 | 21 5°10 201 
9 1°35 *0532 | 22 5:65 -222 
10 1:46 °0575 | 23 6°20 +944 
11 1°68 "0661 | 24 6°80 *268 
12 1:50 0706 
— GLATTON. 


[46144.]—Press for Moulding Blocks.—I 
know of no press proper used in soap manufacture. 
There is a ** barring and caking machine,” however, 
consisting Of a series of wire frames, through which 
the block of soap is forced, which would, I think, 
answer your purpose.—GLATTON. 

[46146.] — Soda for Bennett’s Battery. — 
ccW. W. If. G.” has apparently purchased caustic 
potash prepared specially pure “ for analysis.” 
What he wants is *‘ commercial caustic soda.” I 
do not know where he can get it in small quan- 
tities for 2d. per lb., but havo myself bought it at 
Hopkin and Williams, Cross-street, Hatton- 
garden, E.C., for about fd. or Gd. per lb. ; I forget 
the exact figure.—ALFRED W. SoWARD. 


peut T r. Bennetts Battery.— 
«W. W. H. G.’’ can procure commercial caustic 
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potash from ryost oilmen for 6d. per lb., which is 


the price I paid for some. “W. W. H. G.’s"”’ 
potassic hydroxide is no doubt a tolerably pure 
sample, quite? unlike the dirty, impure lumps 
commonly kndwn as potash. I set up one cell of 
Bennett's battery directly after I read of it in the 
MECHANIC ; it rings a 2}in. bell nearly as well as a 
quart Leclanch¢. I paraffined the porous cell about 
one-half from {he top, and used an ordinary flat 
Leclanché zind plate. The battery is in use, and 
rings the bell } good many times in the course of 
the day.—R. Slorton. 


» “Finem Respice.’’—The small 
camera and Darlot’s  portrait-lens 
referred to, wipuld give a very unsatisfactory 
picture of the {scenery named, but if a camera 
were made i same size as referred to in 


my later reply (45087, page 402, No. 718), it would 
answer well with an ordinary landscape-lens, and 
(though I have not tried it), I fancy the 
‘í meniscus’’ advertised in this paper by Mr. Lan- 
caster for, I think, 5s., would give a very satisfac- 
tory picture ; perNaps he will supplement this with a 
few words on it. X2) 1-32nd of an inch is quite 
thick enough for fhe size named; if well fitted, 
it would be light-tight ; but in a in. one I made, 
I put a double tube for the front-piece for the back 
to slide between the tubes, fastening the latter 
together with solde 3 and a ring of wire at front 
end. (3) Darlot’s/ lin. portrait lenses can be 
purchased with rack\and pinion, but are not fitted 
with stops. I do no% think rack aud pinion can 
be got separately.—FynEm RESPICE. 

| 46460. ]—Tortois§shell.—Boiling would soften 
the shell, but it woud become hard again when 
cold.—GLATTON. 

[46461 .]—Charcoal Furnace.—A simple fur- 
nace can easily be constructed out of a bluck-lead 
crucible. Procure a crible about 11 or 12in. high, 
cut an opening at the bottom of one side, as shown, 
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also two round holes, about an inch in diameter, 
opposite each other, half-way up the sides; get a 
small grate, large enough to rest inside, just above 
the lower opening, and the furnace is complete. 
The sketch shows it both in perspective and sec- 
tional views. Using charcoal with this furnace all 
the ordinary operations of distillation, crucible 
work, and heating tubes can be performed. With 
such a one as just described I have melted silver, 
using a small ordinary bellows.—Arruun E. 
Morxis. 


[46461.]—Charcoal Furnace.—As the infor- 
mation may probably be of use to more than the 
original querist, I send a sketch of a form I de- 
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designed originally for the use of a large college; it 
was one of the conditions that it should be of such 
aform that all necessary patterns should be made 
by the students, and that the castings should not 
require to be turned or fitted in any way. As such 
would, therefore, be similar to the requirements of 
many amateurs, I venture to crave the necessary 
space for it. As will be seen, the outside is a 
cylindrical pillar, with a bend, as a matter of orna- 
ment, at top,and a flinge atthe bottom. Inside 
there is a projecting ring, as shown in the section, 
cast in one with the body part. Resting on the 
ring is the circular firegrate. The upper part is 
lined with Fletcher’s non-conducting composition, 
which not only keeps the outside cool, but also 
greatly economises the heat. Air is admitted 
through a series of vertical slits to the space under- 
neath the grate bars. This was the design as 
originally proposed, but two further additions have 


been applied; one is that the air supply is adjust- 


able. And this is done by a casting made to fit the 
curve of the furnace body, with siitsin it that come 
fair with those in the ash-pit when it is to the 
extent of its traverso one way, whilst, if pushed 
the reverse way, the air is entirely cut off. This 
plate is carried by four screws passing through 
elongated or slotted holes, and screwing into the 
furnace-body. I now give form of handle to 
actuate it with; and a final addition has been 
made in the shape of a circular casting, as shown, 
to form a bottom to the ash-pit. It is formed with 
a slight projection, which, passing into the furnace- 
body, prevents any chance of slipping off sideways. 
If any reader would desire to make one, I shall be 
happy to give further details or information which 
may be asked.—SuUNLIGUT. 


[46462.|—Measurement of Electric Cur- 
rent’s Strength —The strength of current 
varies directly as the amount of water it will dee 
compose in a given time. Make a voltameter as 
follows: take two pieces of guttapercha-covered 
wire, solder a piece of platinua to one end of 
each, and with a hot wire spread the guttapercha 
over the joint, leaving the rest of the pieces of 
platinum clean; fill a test-tube with water, to 
which a little sulphuric acid has been added, and 
suspend it mouth downwards in a tumblerful of 
the same acidulated water. Bending up the ends 
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of guttapercha-covered wires, insert the plates 
beneath the test-tube, but tako care that they do 
not touch one another; pass a current from, say, 
a couple of Grove’s cells from one wire to the 
other, and note how long the top level of water iu 
test-tube takes to fall, say, Ain. ; now remove cells, 
and connect dynamo machine in their place. If 
the level falls twice as fast as before, the machine 
gives twice as much current as the two cells, and is 
equal to (2 x 2) = 4 cells, and so on. Thisis 
equally suitable for dynamos giving a continuous 
current or an alternate one.—GLATION. 


(46164.]—Steel Rails.—The ordinary weight of 
rails now used on.cross-sleepers is trom 7dlb. 
to S5lb. Generally the wedge is placed on the 
outer side of the line of way, but on some railways 
it is placed on the inner side. The Jatter position 
is to be preferred ; for should tho wedges from any 
cause drop out of the chairs, the gauge of the rail- 
way, which in that case is determined by the outer 
jaw of the chair, and not by the key, cannot be 
deranged by the wheels forcing the rails ontwards. 
Platelayers also, in walking along the line for the 
purpose of examining the permanent way, can see 
the keys of both rails at once if they are placed 
on the inner side. Moreover, if the wedges are on 
the iuner side, the outside jaw of the chair can be 
carried up well under the shoulder of the rail, and 
unyielding lateral support be thus given to the rail 
near its top.—G. 


[46469.] —Toning.—There is no published mode 
of toning platiuotype prints that is entirely satis- 
factory; but by modifying the heat of the de- 
veloper, and especially if the negative be somewhat 
thin, the print partakes of a browa tint.—W. J. 
BASHFORD. : 


(46473.]—Pressure of Water.—The weight of 
a cubic foot of water at 62° is 62-3olb. The pres- 
sure then ona strip lft. wide and 8ft. deep varies 
from 0 ta98 x 62°35 or 498°Slb. per sq. ft. The 
mean pressure on this imaginary strip is 4998 / 2 = 
249'4lb. As there are 12 of these strips in the 
width of the gate, the total pressure is (219-4 x 12) 
= 2292-°Slb. At2ft. from the bottom or 6ft. from 
surface, the pressure per sq. ft. = 6 x 62°30 = 
37+ lib.—GLATTON. é 


[16175.J—L. &. N. W. Engines.—Atlas, Nov., 
1874; Councillor, Nov., 1861; Wyre, 1878; Simoom, 
Sept., 1874; Vizier, Aug., 1874; Vulture, Nov., 
1878; Viscount. Sept., 1873; Lawrence, Nov., 
1880; Medea, May, 1879; Lapwing, Oct., 1878; 
Arab, Sept., 1874; Python, Oct., 1874. The others 
I do not know.—DioMep. 


[46481.]—Boiler-Pump.—I fear that ‘‘ Slocum 
Podger” will land rather wide of the mark by 
doing as he proposes ; and even supposing his sug- 
gestion was to be followed, would his answer be 
expressed in gallons, inches, feet, or what? Per- 
haps the following rule will help him a little; but 
in addition to the length of stroke and diameter of 
ram, he will require to find how full the pump is 
at each stroke. (1.) Find the area of the horizontal 
section of the pump by multiplying the square of 
the dia. by °7804. (2.) Multiply this by the num- 
ber of inches in stroke. (3.) Multiply this product 
(2) by the amount the pump is fall, and the result 
will be the quantity of water (in cubic inches) 
delivered at one stroke, For example: Pump, 2in. 
dia.; length of stroke, 6in. ; pump, three-quarters 
full at each stroke. 2? x °7854 x 6 = 18:8496 
cub. in.; 2 x 18°8496 = 14:1372 cub. in., or almost 
1$ gills at each stroke.—WS-HEIL. 


46482.|—Gregorian or Cassegrain.—The 
radius of curve for the concave may be tin., that 
of the convex 12in. This combination will have an 
equivalent focal length of l0ft. 9in.; therefore, 
with a lin. eyepiece will be a power of 129, or 
with a 2in. eyepiece 643. My experience is that 
the ‘‘Cassegrain’’ is a most interesting form of 
instrument, but by no means easy to construct, so 
if you were about to make a telescope entirely I 
should say, have a ‘‘ Newtonian’’; but as you 
appear to have tube stand and adjustments, I see 
no reason why you should not try to complete it by 
adding the speculum. Jam afraid you will not be 
satisfied with the performance of spherical curves ; 
if not, you can alter them afterwards when you 
have more experience ; the quickest way of getting 
a small convex is to buy of an optician a lens of 
the required radius.—A. N. H. 

[46484.|—Lathe.—The way I should get over 
the difficulty you mention would be as follows :— 
Take off the speed-cone of the headstock, and turn 
off the edge that goes against the gear-wheel fixed 
on the mandrel, say $in., so that, if now replaced, 
there would be èin. space between the gear-wheel 
and the speed-cone. Your lathe being small, it is, 
no doubt, driven by either a V or round belt, so 
that you would simply turn away the blank part 
left at the end of the speed-cone beyond the largest 
speed. Next, get a piece of hard brass-plate, and 
fit it to go between the speed-cone and the gear- 
wheel, fastening it to the latter with screw-pins. 
It will, therefore, project into the space between 
the gear-wheel and the shaft over the back-shaft, 
and by cutting away part of the circular division- 
plate, the locking-bolt now in use need not be dis- 
turbed. You have now only to get the rows of 
holes drilled, and you are complete. I do not like 
the plan of clamping the speed~cone to the gear 
with a nut, as it is likely to slip, and besides, 
throws great longitudinal strain on the mandrel, 
which, if small, is sometimes sprung by it, and 
thrown out of truth.—SUNLIGHT. 

[46484.|—Lathe.—To “E. F. C.’’—The best 
way of fitting division-plate on ‘‘ E. F. C.'s” lathe 


is to put it at the back of front gear-wheel, and let 
it project as far as there is room between lower 
edge of gear-wheel and lathe-head casting. The 
back of gear-wheel will have to be recessed the 
thickness of plate as far towards centre as the bolt 
which binds it to pulley will permit, and the pinion 
which gears with it will also have to be recessed at 
back, so as not to get foul of division-plate. The 
plate may be fastened to gear-wheel with either 
screws or rivets. My own lathe has its division- 
plate fitted thus, and the plate projects żin. beyond 
teeth of wheel, which is sufficient for one row of 
holes. But by having 360 or 240 holes lined off 
into tens and fives, it is sufficiently convenient. 
When using division-plate I always, beforehand, 
mark off with a white chalk pencil the holes I wish 
to use, so that I never make a mistake. If 
“E. F.C.’s”’ front gear-whcel has a wide enough 
margin inside teeth, it might be easier to divide it 
than to have a plate put on. Most certainly 3-1Gin. 
would not be sufficient space to put a nut behind 


organ with one manual are usua.'y made to bring 
down the keys of the lower or bags portion of the 
manual. ; 
set of pipes were added to an ofgan of the size 
you name, C 
diapason, metal. If a l6ft. pipe 
treble would be overbalanced in an'organ contain- 
ing such a limited number of pipes: 
to have a l6ft. pipe on the pedal, 3 would be ad- 
visable to increase the number øf 
manual, more particularly in the treble portion.— 
G. FRYER. 


out 70,000lb. of bread a 
consumption of between 17480 bags, of 280lb., of 
flour in the same time. F 

magnitude, machinery drven by steam-power 
should be employed in kngading the dough. The 
mixing-machines are varipus in shape, as also are 
the mixers revolving, sc he single, some double, 
inside them. As these arc} generally known by the 
name of the makers, it wquld simply give men who 
are well able to pay, a grazis advertisement to name 
any of them. If Mr. M. Washington will ad- 
vertise his address in thig paper, I will send him the 
names of several makyrs of baking machinery. 
The best style of ovei-' depends on the style of 
bread to be baked in id. 
Washington will find jp Zhe Miller for April a 
paper from my pen © 
Coke,’’ along with working plan and section of a 
line of three ovens.—W. A. THoMs. 


pulley: I send a diagram of my ens 
-W 


. Q. l 
[46485.]—Pedal Organ, &c.—è'he pedals of an 


I should decidedly contlude that if a 


they should be of ft. pitch, open 
ere added, the 


f you desire 


ipes on the 


(46489. |—Bicycle-Making.—,li 1 was about 


such a job, I should make the parts a fair fit, and 
braze only. In some ways a ply would be a help, 
but if properly done, the brazing should ran round 
in the joint, forming a solid mevallic joint, nearly 
as strong as the iron, and would far rather spend 
the additional time in making a ‘air fit for brazing 
only than the reverse, and use 4 pin to make good 
what I knew was bad work’ in the fitting and 
brazing. What other parts dł you want assistance 
as to the construction of? if you had gone the 
right way to work, you should have bought certain 
parts ready fitted. That isto say, I should buy 
the hubs in the rough, but 

&c.—SUNLIGHT. l 


al drilled for tapping, 


R 
ie aar a as wyet capable of turning 
fveek, presupposes the 


ed 


Xor a business of such 


As to how heated, Mr. 
“Ovens Heated by Gas- 


Prof Tyndall on Sound, Light, and Heat.— 
On Thursday week Prof. Tyndall delivered the 
second lecture of his course at the Royal Institu- 
tion. Theexplanations given by Huyghens of the 
phenomena of reflection and refraction, as well as 
of the properties of convergent and divergent 
lenses had, he said, been fully verified by the pro- 
gress of time and scieuce. The lecturer showed 
that there are sound-lenses also, and that the wave 
theory{affords a no less adequate explanation of 
their properties. He demonstrated by the test of 
the sensitive flame that cotton net, because porous, 
transmits waves of sound, while the interposition 
of a non-porous body leaves the flame unaffected. 
Just as the passage of light was hindered by 
clouds, although the air and light of which these 
are made up were alike transparent, so acoustic 
clouds obstructed sound. Acoustic clouds con- 
sisted of layers of heated air with intermediate 
layers less heated. The lecturer formed an arti- 
ficial cloud of the kind, which was shown to inter- 
cept sound; the sound was thus thrown back in 
miniature echoes. Another analogy between light 
and sound was brought out by comparing the solar 
spectrum with a scale of notes produced by striking 
a graduated series of tuning-foiks. To illustrate 
Dr. Wollaston’s observation, that certain sounds 
are inaudible to many ears, Professor Tyndall blew 
a small whistle, whose low, though shrill, note 
instantly agitated the sensitive flame, while full 
half of those present, as a scientist had predicted 
in conversation with the lecturer beforehand, heard 
nothing. Resemblances were also pointed out 
between the absorption of light and that of sound 
On the sound struck from one tuning-fork 
being quenched, it was proved to have been 
not annihilated, but simply absorbed by an 
adjacent fork. In like manner the yellow ray in 
the solar spectrum was absorbed by sodium vapour 
a3 the metul passed under the eyes of the audience 
into that form, leaving the place of that colour in 
the spectrum marked by a black band. Professor 
Tyndall concluded with an eloquent and generous 
tribute to the memory of his predecessor in the 
chair of Natural Philosophy at the Royal Institu- 
tion at the beginning of our century, Dr. Thomas 
Young, who not only put into Champollion’s 
hands the key to the Egyptian hieroglyphics, but 
anticipated by a score of years Fresnel and Arago, 
as was urged ia detail, in placing upon its true 
scientific basis the undulatory theory of light. The 
lecturer repeated Young’s brilliant demonstration 
of the fact that the prismatic colours of the soap- 
bubble are in the exact ratio of the density of the 
film, ranging from the white light where thy cuticle 
is thickest to the violet ray as it darkens to black 
just at the bursting point. 
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UNANSWERED QUERIES. 
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The numbers and titles of queries which remain unan= 
swered for sive weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


Since our last ‘C. M. R.” has replied to 45766; W. 


Bashford, 45062; W. H. Scriven, 45964. 


45792. L. and N.W. New Tank Engines, p. 482. 
45796. Snuff Mill, 482. 

45799. L. and N.W. Engines, 482. 

45809. Lunar Crat+rs. 452. 

45810. Aperture of Object-Glasses, 482. 

45820. Weaving, 483. 

45839, Lighting Watchmaker’s Shop, 483. 


46062. 
46078. 
46079. 
460586. 
46102. 
46105. 
46112. 
46123. 
46151. 
46134. 


Fireclay, p. 578. 

Shrink on Yarn, 578. 

Oiled Cloth, 578. 

Midland Railway, 578. 

Facing Plates, 578. 

Power from Falling Weight, 578. 
Percussion Action, 579. 

Electric Engine, 579. 

Sails tor Fishing Boats, 579. 
Ladd’s Dynoamo-Mauchine, 579. 


QUERIES. 


[16492.]—Horizontal Winding Engines.—To 
s‘ Carixo.” —I um about to replace a pair of horizontal 
winding-engines, cylinders 2sin. and 4in. stroke, and the 
boiler-pressure Gulb. per square inch, and working with 
slide-valves. Which type or class of valves would you 
recommend me to put to the new cylinders, as there are 
winding-engines at the prescnt day working with slide- 
valves, Cornish, and piston-valves? Please favour me 
with your views of the object of putting piston-valves to 
winding-engines, and the durability of tue same. Also, 
what shoul be the distance of slot-links, and the dis- 
tance from centie to centre of the same tor connecting 
the eccentiic-rods on the same. The throw of the eccentrics 
is 4in., and the stroke of the valves 33in. I am working 
the ulove with weigh-sbafts and levers, and the side-valve 
boxes are on the buck end of the cylinders. As I am about 
to replace the above, would you recommend me to put 
the nozzles on the side of the cylnders, and the slide- 
valves midway of the same, and to work tnem direct from 
the eccentric-rods, und to have the stroke of the valves 
equal to the throw of the eccentrics !—S. E. D. 

(46193.]—Lathe. - I want a treadle-lathe to cut 
wrought-iron and steel, Lia. x lin., as quickly as possible. 
Will “Sunlight”? advise as to dia. and weight of fly- 
wheel, dia. of back-geur, gut or strap? Prefer gap and 
screweutting.—Loxe Tom. 

(46194.]~Deafness.—I addressed a query to Dr. 
Edmunds on this subject, but I presume it escaped his 
notice. Muy I draw his attention again to my case?—I 
am aillicte t with deafness of about three years standing, 
and during that period it has been gradually increasing. 
A London aural surgeon, atter an examination, gaye the 
cause as swelling of the aural tract on both sides. I at- 
tended a huspitul here for six months; Lut without 
benetit. An incision was made into the tympanum, but 
no benclivial result followed. The medicines that were 
prescribed were tunics und alteratives ; and I was told 
the cause was chionic inflummuation of the tympanum, 
and an accumulation of mucus. As I derived no bene- 
fit from the treatment, I have discontinued attending for 
about six months; but I find that the deafness is in- 
creasmng, and have exhausted all the resources for relief 
In this place. I trust that Dr. Edmunds will please to 
take notice of this, and reply.—Aunris. 


146195.]—Silicate Paints.—Will anyone that has 
had experience in using the transparent silicate paints 
for Waterprooting porous stone or brick inform me what 
they think is the best method for applying it, and what 
they would recommend for stop,ing the joints, or any 
other information regarding the same ?—M. P. 


[46196.]}-Sewers.—Would “J. C. S. B., or any 
other, kindly give me the working, showing how the 
hydraulic meau depth in a sewer is urrived at! Iam in 
a fix in working out answer to query 45509 in * E. M.,”’ 
Feb, 17th, tə furmuli— 


V=55 VE x 2H. 


I shall be very thankfal for an early answer to the above 
— SANITARY STUDENT. 


(46497.)—Fortified English Cities.—I should 
feel glad if you or any of your readers cvuld give me a 
little information respecting the townsand citics of England 
that were formerly fortified or surrounde 4 by walls. We read 
of the walls of London, Chester, and one or two other 
places ; but what I wish to know is, what other towns 
were similarly protected, when they were so surrounded, 
and when were they dismantled? In Leicester, I fiad 
there are reminiscences of furtitications by various streets 
haying their names terminate by the word *' gate,” as 
Humber-gate, Belgrave-gate, €c,—ANTIQUALY. 


{[i6i9s.)—Cement for Glass.—I am out of em- 
ployment, and a gentleman has offered me three months’ 
work if I can doit, that is, to tix upon windows glass 
coloured tiansparencies. What I want is, a cement todo 
the same. Will any kind render oblige with recipe of a 
cement to fix coloured-glass transparent adveitiscments : 
one that will resist the condensation of windows and out- 
side weather.—Tios, GREEN. 


[46199.]—-Lathe.—Having essayed to fit up an ama- 
teur lathe, I have bought, as a star., a crank oft. 3in long, 
lfin. thick, and 3in. throw, and a driving-wheel 2ft. 20., 
and three gruoves, with a smaller one near the boss. 
Now the hole in boss of wheel is not large enough to 
on end of crank by lin., and there are transverse half- 
round notches on the trout of boss of wheel, as if to 
receive studs through arm of crank to keep wheel on. 
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Now, would someone say whether that is the proper way 
to fix wheel on, or how otherwise? Also, whether my 
crank should run in metal bearings, or on steel centres ? 
A six years subscriber would be obliged.—J, P. PF. 


[46500.]}-Cement for Cards.—Can any corre- 
spondent oblige mc by giving the composition of the 
cement used to eement the layers of cloth together in the 
cards or fillettings used for carding cotton, &c. ?—F. L. 


[46501.]-Length of Exposure.—What length of 
time should a ge'atine plate be exposed when using a 
small stop on a Jandscape ? Supposing I exposed a plate 
with full aperture for one second, using a Ross Sx5 lens, 
what exposure should be given with stop No. 5, and so 
on, up to No.1.? I cannot find any instructions on this 
subject in any book I have seen on photography, and it 
would be rather an expensive experiment to determine.— 
BEGINNER. 


[46502 ]—Proportioning Slide-Valves.—Will 
some reader illustrate the application of Zeuner’s dia- 
gram to cases in which there is negative inside lap ? Also 
the diagram on p. 537, Vol, XXXIV.—Guatron. 


\46503.]—-Jamming of Tapered Journals.— 
The figure represents the tapered juurnal of a lathe man- 


drel, Assuming the angle of repose of lubricated steel 

surfaces to be 8°, what should be the taper of mandrel 

in order that it may be on the point of sticking fast ? 

pee the angle A BC, or the angle ABD, beS? ?— 
LATTON, 


_ [16504.]—Air and Steam.—Two empty vessels 
fitted with air-tight cocks are filled, one with steam at 
248° Fahr., two-atmospheres pressure, and the other 
vessel is also filled under the same pressure of two atmo- 
spheres with hot air, which is also heated up to 248°. The 
two vessels are connected together by a tube, and tbe 
cocks opened. It is supposed that no heat whatever is 
lost through rad ation. 1. What will be the pressure in 
the vessels after the communication is established ? 2. 
Will there be any condensation of steam? 3. If the mix- 


. ture of hot air and hot steam at 248° was compressed to, 


say, one-half or one-third of its volume, would there be 
any condensation of steam, supposing there is no loss of 
heat? Kindly explain and oblige—Totat Heat. 


(16505. ]—Movable Stage for Theatrical 
Performances. — What would be the best way to con- 
struct a movable stage upon a series of tables asa 
foundation, but about 18in. higher, in a manner capable 
of being put together and taken to pieces with the least 
possible trouble, as it may be required but for one night, 
but oftener for two or three nights together ? therefore, 
sumplicity and strength are the chief points to be borne 
In mind. Size about 36ft. wide by 24ft. deep; and for 
convenience of storage, any kind of form or tresscls 
should be dispensed with. If dimensions of the timber 
recommended, and probable cost could be given, it 
would be of great assistance to—PLATFORM. 


|46506.])—French Polish.—Will some correspond- 
ent kindly give me a few hints on reviving French- 
polished work? 1. Howam I to repolish scratched fur- 
niture? Is it necessary to sandpaper to get the scratches 
out, and then repolish, when there is a good body on the 
work ? 2, How shall I proceed when patches of polish have 
been removed, so as to bare the wood ? Can L repolish the 
patches without having to go over the whole? 3. In 
bodying up work, can I use fine plaster of Paris or pre- 
cipituted chalk to sprinkle over th- work instead of 
pumice-powder? 4, What is used for the edges of fret- 


_ work when the wood has been polished before being cut ? 


At present the edges look as if they were covered with 
dust.—A MATEUR POLISHER. 


(46507.)-Wax.—I should be glad if someone would 
tell me if there is a transparent wax [and if so, how is it 
made} which could be used for waxing fine-coloured 
silks without destroying the colours? What wax do 
anglers use for making artificial flies 7— SILK. 


(46508.]—Lime-Burning.— I have on my farm a 
quarry, from which we get a stone composed chiefly of 
small sea-shells, fossilised, which lies in ledges, and is 
got out with a pickaxe. Now as it is a long way anda 
bad road to a limekiln, I thought I would try some of our 
stone in the kitchen fire, which I did, and made very 
good brown lime, slacking to fine dust ; but when made 
into mortar it did not dry as hard as might be wished, 
but still it would do. Thinking as we have much heavy 
lund about here, that it would improve it if it was limed, 
and as itis out of the question to bring lime here, I 
might make some, I built a kiln to hold about a 
quarter, intending, if it improved the ground much, to 
build a lager one. The kila was connected with the 
brewhouse chimney, to make a good draught and per- 
fectly airtight. This was carefully filled with stones Jaid 
edgeways with coal between (as much coal as stone), 
with a hole all the way up middle for smoke. When lit, 
it burnt well—even roasting somewhat ; but when 
emptied next day, the stones would not slack at all, ap- 
pearing to be only blackened through, though very rot- 
ten. Will someone kindly give me assistance ?— What 
are these stones; they appear to have been formed by 
the sea, as there is a long valley just below where they 
are found, as if washed out by the sea! I have tested 
the lime with spirits of salts, and it leaves a small 
residue. How can I find out what this residue consists 
of 7—as_ ìt may be valuable as manure. What is the 
reason I can make lime in the grate and cannot in the 
kiln—is it too small? If so, what is the smallest quan- 
tity that can be burnt? Was not the heat great enough 


or not kept up long enough, as it was not burning more 
than six hours? What degree of heat is necessary, and 
what shade of redness is it? What proportion of coal 
does it take to stone? How long should it burn? 
Also, is there anytbing I could put with mortar, or do to 
make it harder ? Any advice on above will be thankfully 
received by—Pxter. 


(46509.1- Analysis of Soil.—Will anyone please 
give me some plain directions to make a quantitative 
analysis of soil, and also say of whata good soil should 
consist ? Is there any good work (no: expensive) on this 
subject? I havea fair knowledge of the principles of 
chemistry ; but the books I have on agricultural 
chemi:try say but little on the methods of making ana- 
lyses.—Hicin FARMER. 


(46510.]—Photography.—Will Mr.. Lancaster, or 
any other kind friend, please give me instructions for 
making a very simple and efficient changing-box for dry 
plates ? I want to use it when out landscape taking. All 
I require is some contrivance whereby I can take out two 
dozen plates at a time, and change them in the field. If 
possible, to be used with ordinary dry-plate slides, and 
have no elaborate mechanism, and be as inexpensive as 
is consistent with efficiency.—F, C. 


[46511.}—Stains in Dry Plates.—How can I 
avoid or remove the dark yellow colour imparted to some 
negatives by the pyro-developer? I have lately heard 
that ordinary tin dishes are safe t> use for developing in. 
Can anyone tell me if the chemicals chiefly used for 
developing have any effect upon tin, or tin upon them ? 
As if not, it would be a very useful article to me to make 
dishes of for developing ?-F. C. . 


116912. | Boring Horizontal Bars.—Can any 
reader inform tbe inquirer how ash horizontal bars are 
bored for inserting steel core ?—GYMNASTIC. 


(46513.} —Drill.— Would ‘Jack of All Trades” 
be kind enough to tell me what would be the best kind 
of drill to bore a zis. hole 3ft. long in a wrought-iron bar ? 
and oblige—W. G. S. 


(46514.J—~Wood Turning.—Will some correspond- 
ent describe a chuck suitable for boring the hollow ina 
wooden vase? As I am only a bezinner in lathe work, 
a small sketch will oblige—Fonpb or WOODTURNING 


[46515.]-Cast Malleable, or Annealed Cast 
Tron Castings.—What is the nearest approach to 
these (for toughness and durability) which can be cast 
direct trom the furnace ? Is it possible to mix malleable 
iron along with the cast-iron, and thus make a tougher 
and stronger job, and in whit proportions should they be 
mixed? What I want cast is, a number of small hooks, 
section Jin. x lin., weighing each about 11b.—Inon. 


[146516.]—Caledonian Engines.—Will “ Car- 
stairs ’? give principal dimensions, dates of original con- 
struction, and makers’ names of the different classes of 
tender engines used for passenger traffic on the Cale- 
donian Railway? Iobserveina former letter he gives the 
original Greenock-built engines as having 22in. ofa 
stroke. Iam under the impression that their stroke was 
only 20in. A detailed account of these little engines 
(should ‘‘ Carstairs? or anyone be in a position to give 
it) I am sure would interest many of ‘ ours.” — 
NETIERBY. 

{40517.)—Preserving Wood Troughs. — Will 
any reader kindly tell me of any substanc- better than 
paint for preserving wood-troughs 3ft. wide and Gin. 
deep, to carry waste hot-water ?—PAINTER. 


([46518.J—Cotton Wadding.— Will any renler 
kindly inform how to make what is sold in drapers’ shops 
as cotton-wadding ?— PAINTER. 


[46519.]}—Kirk’s Double-Expansion Com- 
pound Engine.—Will someone explain the principle 
on which this works ? How is it that expansion of steam 
in two cylinders is more economical than in one ?—Suiv- 
OWNER. 


(46520.]-Gas-Engine for Launch.—I notice in 
a circular recently issucd by ‘‘ Sunlight,” that he says 
his gas-engine will, when running, by a small additional 
appliance, produce its own gas. Would not an engine of 
this sort be the very thing tor a launch, as it would be 
about the same size as an ordinary engine, and would 
dispense with a boiler and its accompanying troubles ? 
What does ** Sunlight ” say to this 7—Cwwev. 


[46521.]- Emigration, South Africa.—I am 
thinking of going out. I am informed that Dutch is 
chiefly spoken. Would any kind reader advise a suitable 
book on that subject? Would a person having a fair 
knowledge of telegraphy have any dittculty in obtaining 
ie Peat ? Any relative information would be gladly 
received.—F. 


(46522.]—Oil- Extraction by Carbon Disul- 
phide.— Would any reader of the Mrcnanic favour me 
with a d«scription of the plant most commonly used for 
the extraction of oil by carbon disulphide ; and, if pos- 
sible, with a diagram ? Where can I find articles relat- 
ing to recent improvements and inventicns for the above 
purpose ?—G. D. 


[46523 ]-—L. & N.W. Engines.—Will some 
reader give the dates and sheds of the following engines? 
—Kestrel, Quail, Crane, Di Vernon, and Redbreast.— 
DIoMEb. 


[46524.]—Air Pump.—I should be glad to know if 
there is any method of pumping air to a pressure of 15 or 
301b. to the sq. in. by means of water or mercury falling 
from a height through a tube, after the manner ofa 
Sprengel ait-pump ? Also, could anyone give me plans 
or description of such an apparatus, together with a for- 
mula for determining the pressure, haviog the height of 
the fall ?—Robur. 


(46525.]—Botanical.—Could anyone inform me if 
there is any way to prevent flowerz, such as the white 
water-lily, and various kinds of leaves, from becoming 
brown while being pressed for botanical purposes? In 
Sci nce Gossip for last month, a solution of potash-alum 
is recommended for microscopical purposes. Would 
this solution prevent flowers and leaves from losing 
their colour while being pressed previous to mount- 
ing? I have tmed a mixture of spirits of wine and 
water ; but this does not answer very well. I should be 
gha to know anyone else's experience on this subject.— 

OBUR. 


(46526.1—Removing Spots from Telescope 
Glass.—The :pots are of a darkish brown colour, and 
vary in size to about jin. They are on the side of the 
glass which is opposite to the eye when viewing any- 
thiog, and can be seen best by taking the glass out and 
looking at it sideways. The glass is 2in. in dia., and 
about fin. thick, and is marked ‘‘ Bardow.” As the spots 
are a great inconvenience when looking at anything, any 
RIO aton how tə remove them will oblige—G. H. 

/ORBETT, 


_ [46527.}—Memorandum Tablets.—Will anyone 
intorm me of the process of coating cardboard with a 
surface that will take lead-pencil marks and also bear 
the removal of these marks by water? Tablets of this 
oe sold are covered with a creamy-white enamel.— 
XION. 

(46528. |—M.R. Locos.—Can Mr. Stretton or any 
correspondent say which is the be-t—to have a bogie in 
front, or a pair of leading-wheels ? Which do the Mid- 
land Railway find the best in ordinary working? An 
answer will oblige—F. C. B. 


[46529.|—Vaarnish for Violin.—What should be 
mixed with fine pale French oil-varnish in order to bring 
it to the colour usually scen on modern French violins 2? 
I believe the cheaper kinds of these instruments are 
generally stained and then French-polished ; but this is 
not what I require. Is there any dependence to be 
placed in violin dealers ? The recent c-se of ‘“ Hodges v. 
Chanot ”’ would lead one to doubt it.— WAR. 


[46530.)—Rotary Water-Motor.—I have been 
thinking of making one of these to drive a small lathe. I 
have a good water-pressure about 60lb. per sq. in. ; but I 
should have to pay the Corporation for use of water, and 
I want to have a m.tor which wiil be most economical 
with water, and sive good power. I think a fan would 
cause too much waste, und wish to avoid it. Hagg’s 
motor is too dear ; so I want to make something simple 
that will do the work. Can any brother-reader give me 
help ? I can have šin. or jin. pipe.—Bos. 


(46531.]—Yacht Deck.—Can any person tell me 
what is the best wood for deCking a 20-tonner’ I have 
been advised to use yellow pine. Would not pitch be 
better ! What would be the best size for the planks ? 
What is the best way to fasten down deck ?—Yacursman. 


[46532.1-Conferve: on Portland Cement.— 
What is the be-t way of preventing the growth of con- 
fervæ on the Portland cement lining the basin of a 
fountain containing gold and other fish? — E. M. 
Ho .pis. 


[46533.}—Coal-tar Soaps.—To Dr. Epsunps.— 
What is the hygienic effect which these soaps produce ? I 
ask, because I understand that, according to some, 
these soaps act as preservatives against infection, and as 
specifics in various skin-diseases. My difticulty is: How 
can soap produce any marked effect. when the greater 
part must be rubbed off in drying !—Hovusr KEEPER. 


[46534.1—Cod-liver Oil.—To Dr. Epmuynps.—I 
have seen it stated that “light brown ” oil is much 
better than any other; and, on the other hand, have 
been assured that the cheap oil which is to be had at 
many fishinongers’ is just as useful as the most expen- 
sive kinds. Which statement is correct? I have got 
more go d from on? tottle of De Jongh's than from a 
dozen of the o'her kind. Js this a matter of constitution, 
or an accident due to my hawng obtained inferior oil ?— 
DELICATE. 


(46535.])—Name of Star.—Ia Gall’s ‘“ People’s At- 
las of the Stars,’ there is entered, within the boundary of 
Cepheus, a fourth-mag. star, to which is assigned the 
numberdZ. In Mr. Proctor’s atlas the fame star is in- 
cluded in Ursa Minor, and numbered 2. Istbe entry in 
Gall’s atlas au error, or was this star formerly in- 
cluded in Cepheus ?—Crrugus. 


(46536.]—Shaft.—Having occasion to extend, I pro- 
pose driving a shaft with belt off the main shaft. The 
main shaft is 10ft. above the other shaft ; but I find they 
are not in line by about 30in. in 25ft. They are perpen- 
dicular or cross where I propose to put the belt on. Will 
the belt work ? Perhaps some of your obl ging readers 
can solve my dilliculty.—G. O. W. 


(46537.|—Ifiniature Spvectroscope.—To Mr. 
LANCASTER AND OTHens.—Wul you kindly tell me how 
to make a portable spectroscope which will show the 
double line D distinctly ? Shall I 1equine a compound 
prism, and is it possible to make one of Canada balsam 2 
‘he ordinary balsam has a yellowish tinge, and is rather 
opaque—would it do? I should like a sketch of the ar- 
rangement of prisms, &c., inside the tube. The 
numbers of the “ E. M.” containing the instructions are 
out of print — Tuy be. 


(46538.)- Utilising Water-Power.—To “ Sux- 
LIGHT’? AND Orners.—Given a spring running 2} gal~ 
lons per minute, fall 42ft. in about 300 yards of 13in. 
pipe, what would be the best size for the fan-whee! of 
motor, speed of same, and diameter of jet? What 
would be pow: r in foot-pounds per minute ? Please give 
rule, or refer to some book. I have one of Weale’s books 
on turbines, but it does not mention the‘ Thirlmere ” 
class ot motor.—J. HezMAaLnuatcn, jun. 


(46539.}—-Water Power and Electric Light. 
—To' R. P.” —* Sigma”’ thinks I asked too much in my 
last query. I, therefore, wish you to kindly read over 
the query appearing above this, and to give your opinion 
as to whether there is power enough to maintain one in- 
candescent lamp by the use of a dynamo, with or without 
storage batteries? What horse-pow-r is necessary for 
one incandescent lump? I hope we bave not heard the 
last from Dr. Caplatzi on this subject.—J. Hezyan- 
HALCH, Jun. 


(46540.]—Infant’s Food.—Will Dr. Edmunds 
kindly state most suitable food for infant three to four 
months old in combination with mother’s milk? Also, 
please state if a food composed as follows would assist in 
forming brain, bone, nerve, and muscle, say, in following 
proportions ?—One part wheat flour, one oatmeal, one 
arrowroot, pinch of salt, boiled for quarte: of an bour in 
sufficient water to form a jelly, ufterwards fresh milk 
added to thickness of cream. Suggestions will exceed- 
ingly oblige—Sicvavp. 


[46541.]-—Ants in the Garden.—I reside in 
Madrid, Spain, and my garden there is infested by ants, 
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which I find most injurious to the plants, grass, &e. I 
have been recommended and tried a vast number of 
things to remeve them ; but without effect. Could you 
ee of anything that would remove thein altogether ? 
—Nvas. 


[46542.;—-Broken Steam-Gauge.—To ‘‘Sus- 
LIGNIT” AND “JACK oF ALL TrapeEs.”—I have a steam- 
gauge. It has onthe face, * Bourdon’s patent, Schiffer, 
Budenberg,’’ and the tube inside is split about lin. down 
one side. Will you please say how I can mend it, or is 
it useless? Also, will you please give instructions how 
to make a mercury-gauge ?—Gavua.e. 


(46543.)—-Executors and Legatees.—To Mr. F. 
N. Wernerrizip.—Some five years ago a widowed 
mother died, bequeathing all her property to ber two 
daughters, the younger being then about 18 years of age, 
and the elder over 21. <A distant relative, an uncle, was 
appointed sole executor, and it was provided in tho will 
th t he was to take charge of and be responsible for the 
younger daughter’s half un'il she became of age. By 
this time she is, of course, 23 years old, and she cannot 
get an understanding at all with her uncle about her 
money, neither can she get him to give it up. Abonta 
year ago he gave her a piece of notepaper, signed by 
himeelf, saying; that on bebalf of her deceased mother he 
held the amount due to her by the will. What I want to 
know is—(1) Should anything happen to her uncle, would 
she get her money 2 (2) Is the paper he gave her of any 
legal value ? I should state that it is not witnessed by 
anyone, neither is it stamped. And lastly, what course 
is best to pursue under the circumstances? She has no 
brother, and only one sister, and 1s comparatively help- 
less.—A DErPLY Anxious ONE. 


[46544.]—Glass rendered Dim by Fumes 
from Spelter Works.—The fumes from a spelter 
works have causcd the window-panes of our drawing- 
office to be covered with a yellowish film of some sub- 
stance. It requires such scraping with a knife to get it 
off, that it makes it very laborious. Is there an acid 
that would remove it !—ENGINEERING STUDENT. 


[46545.]—Purification of Water.—In last week’s 
Chemical News an account is given of the somewhat re- 
markable results of a new mode of purifying contamin- 
ated waters, and rendering them absolutely pure and fit 
for use. Can any of your chemical readers give any 
furtber information on this subject, as to whether it is 4 
secret ora patent, or whether the advantages of so grent 
a boon are possible to te obtained in a locaiity where the 
water is far from pure and wholesome ?—A. Luoyp. 


[46546.]—-Moulds for Glass.—Can any plastic 
material, such as fireclay, be used for pressing molten 
glass, or can any such material be used for backing a 
thin copper mould ?—A. Trorree. 


(46547.])— Jewelry Repairing, &c.—Will any of 
“ ours,” who have been so kind of lute in giving us in- 
formation on all kinds of jewelry repairing, &ec., tell me 
the best way of removing old rivets from brooch jomnts ? 
Aleo, how to enlarge holes in new pins, as I find them 
often much too small, and how to put good point on pin 
when obliged to shorten ? Must I hard solder catch and 
joint on silver coins fur broochcs? If so, please tell me 
the beat way, and what solder to use? Also, what kind 
of joints and catches ?—BLur Gowy. 


{46548.)—-Coned v. Grooved Pulleys.—Is it 
correct that round belts running in V-grooves transiit 
more power than flat ones running on coned pullets ? 
And if £o, why are they not used for heavy machinery ? 
What is the proper angle for Y-groove, and should the 
belt bed to bottom of groove, or not ?—M. 


146549.]— Science Questions.—Will one of your 
chemical contributors kindly devote a few Ieisure 
minutes to the solution of the following qnestions in 
honours ?—1. A gascous mixture consisting of the fol- 
lowing constituents : Oxygen, hydrogen, enrbonie anhy- 
dride, hydrochloric acid, carbonic oxide, and niteceen, 
Deseribe minutely how you would determine quantita- 
tively each of these gases. 2. Required the p reentare 
of strontium in a mixture of the carbonate of strontium 
and calcium, 1°3332 grams of which yielded on treat- 
rn with hydrochloric acid 0°5104 grain of CO:.— TEST 

UBE, 


[46550.]1_Instantaneous Photography.—Miny 
thanks to “ Baboon” and J. Bishford for thcir replies, 
In speaking of photographing a train, I meant broadside 
on, aud understood an express had been so taken, How 
about Mr. Muybridge’s galloping horses? Now that you 
have settled the ditheulty of very short exposure, will you 
kindly tell me if any plate can be made sensitive enough 
to produce a good negative with only 100th of a second’s 
exposure? I should like to know what plates will do, as 
I have not been able to obtain a sutticiently-cxposed 
plate, using Swan's 20 times, and taking off the cap and 
putting on again as quickly as possible? Is any special 
mode of development used ?— F, C. 


[46551.|—Unseasoned Wood.—Can any of our 
correspondents furnish a method of testing whether wood 
is unscasoned or not in furniture, &c. ?2—G. Fryer. 


[46552.] -Loosening Green Baize.—How can I 
aes me Cloth thut has been glued on the inside of u 
QeskK l—&y, 


[46553.]-—Riveting Copper Bojleor.—I sm 
making a small riveted copper boiler, and have sue- 
ceeded in riveting the body of the boiler and one of the 
ends. My difficulty is, that I sce no way by which the 
rivets Joining the other end can be held in place whilst 
they arehammered. Will some reader give Instructions 


how to proceed ? I may mention that the boiler is 7in, x 
251n.—E. Nusy, 


(46551.1—Plumbing.— To Mr. P. J. Davirs.—I 
want to make an underground brick cistern, lined with 
lead, for the storage of about 200 gallons of benzoline 
outside of building, with pipe attached toa beer-encine 
inside of shop tor retailing. Being only an amateur at 
soldering, I would like some instructions as to the 
easiest way of making the joints; if round or square 
cistern is preferable, weizht of lead, iron or lead pipe. 
and the way to proceed to make a pood sound job? If 
not capable of doing it myself, I have a friend, a 
plumber, who takes great interest in your invaluable 
articles. —OILMAN. 


(46555.]—Induction Coil.—I have a large enil of 
the following dimensions :—‘Lube -(ebonite), 20in. lonz, 
2lin. Lore, jin. thick; primary, threo Jayers of cotton 
cd., No. 10 cop. wire, length of core, 1Sin., length of 
secondary recl, 15in., all ebonite, divided by ebonite dises 
into 120 divisions, which are filled with between olb. and 
71b. of silk-covered wire, =lb. of No. 40 in centre dises, 
and over 2lb. of 86ateachend. Primaryand secondary have 
both been stecped in paratħn ; armature on spring, lin. 
dia., lin. long; contact on spring is balf between tension- 
screw and centre of armature. With five small Grove 
cells I get the following results: Thick spark hke flame 
over lin.; broken or divided sparks, din. ; occasionally 
thick spark gues across 5in., but when I tighten the ten- 
sion-screw on spring, so that the magnetisin of core can- 
not draw it away, then push it regularly and slowly away 
with my thumb, I get nearly continuous sparks 5in., and 
oceasionally a spark goes Gin. Now it occurs to me that 
when it gives Gin. sparks sometimes, that it should give 
them always. Isthatso? Do coils sold as Gin. spark 
coils give that length of spark occasionally or continu- 
ously? If so, where is the fault in my one? Ihave 
tried weaker spring with same result. Are these results 
good fora coil of that size and construction? When 
sparks are not going across at din, and 6in., there isa 
constant brush discharge.--J. R., Dumfries. 


THE “ENGLISH MECHANIC” AND 
ITS FRIENDS. 


Sone cf our readers, perhaps, never pay much heed to 
our little notice at the head of this column just at the 
ending or beginning of anew volume. Many do, however, 
we are happy to say, and to their efforts, in a great 
degree, the constant increase in the influence and circula- 
tion of * ours” is due. Mr. J. A. Brashear, of Pitts- 
burz, whose valuable letters are fumiliar to our readers, 
writes us as fol'ows:—*' I write to send you the list of 
subscribers to ExGiuisn Mecuasic for the coming year 
that I have obtained. As they are mostly scattered over 
the country, I have not all their money yet, but eend you 
their names, so we will not te late, and will send postal 
order for them all next week. I will be personally respon- 
sible forall. I have more than half of the money, but 
prefer to send it all at once. I was rather lute in com- 
meneing, owing to being so busy. There are ten alto- 
gether. There are a number of others who will send their 
own names, whom I have written to, so you see I have 
been at work for the bencfit, not only of you and the 
journal, but for the benetit of those whoare fortunate enough 
ta grt the poper?’ Our best thanks are tendered to Mr. 
Brashear, and our best wishes for a few thousand more 
readers—each to do his best to send us ten additi. nal 
subscribers for the volume just commenced. 


ANSWERS TO CORRESPONDENTS, 


——++—_. 
*,° All communications should be addressed to the Eptron 


of the Exauisa Mucuanic, 31, Tuvistock-street, Covent 
Garden, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the piper only, and put draw- 
{ngs for illustrations on separate pieces of paper. 2. Fat 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer, 3. No charge is made tor inserting letters, 

uerleg, or replies. 4. Letters or queries asking for ad- 

tresses of manufacturers or correspondents, or where 
tools or otber articles can be purchased, or replies giving 
such information, cannot be inserted except as advertize 
nents. 5. No question esking for educational or scieniitc¢ 
intormation is answered through the post. 6. Letters 
sent to correspondents, under cover to the Editor, are 
not forwarded; and the names cf correspondents are not 
given to jnquirers, 

*.° Attention is eepecially drawn to hint No.4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and itis not tair tə occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in thera- 
selves, lead to rcpliea which are, The ‘*sixpenny Sale 
Column ” offers a cheap means of obtaining auch infor- 
tation, and we trust our reiders will aval themselves orf it. 


GOOD FRIDAY. 


Tar Exļsarisu Merecnaxic next week will have to go to 
press sorne hours earlier than usual, and all advertise- 
ments for the nest issue must reach the otlice by 5 o'cLoour 
on TUESDAY, Argil 4. 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, March 20, and unucknowledged 
elsewhere :— 


J. K. Rottrere.—J. H. Wirvey.—J. J. Vanstone.—o. JI. 
Cussen and Son.—R. H. Blyth.—J. Munaden.—Prot. 
Cavalier.—Lurgan Mechanics’ Institute.— J. H. Hux- 
ley.—Vitreus.— Beta.— W. Holines.— Anxious. — West 
Yorkslure.—Ouvrier.—Buttershaw. — biecho.— Plodder. 
— Metallurgy.— F. Cox.— I. C. 5. - Elephant Bill.—W. 
J. Pollitt.—C. M. 'T.—W. H. Wiehmond, Jun.—P. J. 
Farrelly.—Centaur.—E. B. Fenves-y.—J. C. King. — 
W. H. S.—Cruteh.--W. Iaimes.—D.—Felow Work- 
man.—I°.C. Putley.— C. Cutler.— F. C. nOrderi2 Vital. 
—V. Broughton.—Hebe.—R. T. B.—E. Hardeastle.— 
Sununit of Engzland.— F., W. G. 


Tros. NerLsox. (The variation at Greenwich for this 
year is1$°20' W.; in 1816it was 24250’ W., the maxnnum, 
and in 1976 it will bĮe0. In 1657 it was 0, so that from 
true north to extreme west und back to true north will 
occupy about 320 years, when the same cycle will occur 
on the E, side of the pole.)—Inprex. (See pp. LIL, 176, 
list volume.)—F. Nuxns. (See p, 237, No, StH; p. 633, 
No. 759. It is really an old method unproved. No 
injury to the original; copies keep for years.) —A. H.C. 
(No book on such a subject. See p. 406, No. 523. Any 
dealer in paint will supply suitable preparations. We 
think you will find one io Leith.)—Biowrire. (See the 
indices of recent volumes -the last for instance.) —'T. 
Hesprey G. Brown. (You do not give the diameter 
of cylinder. You want to know the proportionate sizes 


of parts, we presnme, 2. Of W. Love, Arzyll-street, 
Glaszow, pre 2).)—Isrexpixe Purcnascn. (We 
belicve We ansWered you sume weeks ago. It is no 
part of our province to insert queries asking which is 
the best machine inthe roarket. Write to some of the 
Leicester makers, ard you will probably obtain a reply.) 
—ALS. R. (Notuing novelin the principle, and you 
omit details. How do vou propgee to work, electrically 
or mechanically, and by what means? On p. 23 we 
gave a brief description of such a system, which bas 
been fully worked out, Live minutes’ conversstion with 
a lineman would zive you an idea of the dithiculties.)— 
W. B. (12s. 61. post free, bound ia cloth.)—Mac. 
(Rubber solution is the only thing; but it would ne-d 
securing With wires as Wellas binding round with tape. 
Looking at the risk, it is better to have a new one. )—H. 
SruLL. (Apply tu the Registrar of the Pharmaceutical 
Society, 17, Bloomsburs-square, for the pamphlet 
giving particulars of the examinations., —E. Baker. 
(There are many subjects that would bear repeating ; 
but we cannot sepeat articles on magic-lantern making 
at pres-nt. See Nos. 605, 608, and 611,in Vol. XXIV.) 
—H. Marstal. (Can you not send us a description of 
the plate? It is lettered, and we presume u descrip- 
tion 13 available.)—PraGMaticanL. (So small a machine 
is practically useless, though with suitable arrangement 
it might be made to cause one incandescent lamp to 
glow, and to produce a feeble are.)—Novice. (Several 
advertised. We believe that referred ‘to is Griscom’s 
motor. It is expensive as compared to steam power. 
Read up recent back numbers, and especially consult 
p. 356, No. 743.)—Heracuitus. (You can d> nothing 
better than expose the matting to the sunshine.)— 
Henry WALKER. (Use large bichromates, say, acouple 
of half-gallon jars. ‘Two plates of carbon, one of zine, 
placed in saturated solution of bichromate of potash, t> 
which has been added about a tenth of its bulk of sul- 
phuric acid. When the battery fails move the zine 
up and down, and subsequently add more acid. See 
p. 65, No, 731.)—J. R. C., Rock Ferry. (Purely a matter 
of taste.)—CoLLopiux. (Do you not see that the very 
tact you mention is a proof that the size, within certain 
limits, is immaterial? All that is needed is that the 
wires shall be of sott iron and made up into bundles as 
round as possible. The actual difference in size in the 
case cited 18°35 of a millimetre. The length bas nothing 
todo with the matter. Nos. 16 to 22 will do for any 
length.)—Jno. Browse. (If your connections are 
properly made, it ought not to “flicker,” though we 
scarcely understand what you mean by tne term. No 
doubt it fluctuates. You will not be able to prevent 
that.)—Jumno. (To what do you refer’?)—J. H. B. 
(Yes; a battery wilt c_nvert it into a motor; but as a 
generator it would need power to cause the armature to 
revolve.) —Barreny. (Use dilute sulphuric acid, not 
common salt. It is probably due to crystals formmg 
in the substance of the porous pot and dismntegrating it. 
Youshould take pot out and soak in water when the 
battery is out ofection, See the indices for many re- 
ferences.)—C. W. Suute. (See p. 620, No, 723, and 
meny other plices in back numbers. A ser.e3 of prac 
tical notes on batteries will be found in Vols. XXVI 
and XXIX., fully illustrated. 2. Scour the zine quite 
clean by washing in sola solution and rubbing with 
sand. Dip in a werk solution of sulphuric acid and rab 
me-reury on with a wisp of tow.)—Sracnient. (Seep. 
192, No. 736, for a simple galvanomet-r: p. 129, No. 
TOT; Pp. 163, No. TUS; or p. 299, No. 610.)—Veea C. 
(Nothing less than a Gin. in the best atmosphere; pro- 
bably not less than Tin. Five can be sen with 4in., 
but the others ure only to be picked up by the finest 
large instruments. You should see the Debilissima 
With your telescope; but why not look t:roveh your 
buck nmubers, Wiiere dl your questions are answered ! 
You should procure Webb’s * Celestial Objects” 2. 
It entirely depends on the experiments which is * best”? 
battery. Por the electric light, there 13 nothing better 
thin the Bunsen; but if you want it only ter a few 
minutes, the bichrowate is to be preferred. You will 
want about D quarts; but sez Prof, Ayrton’s remarks, 
p.4.)-—C. MLR. (The best way is to get hold ot a rool 
textbook, such as Thompson's or Sprague’s, af you 
really Wish to study tae principles. For many instruc- 
tions ia making and working apparatus, see back 
volumes.) -A Yousxa Brainssa. (See previous answer; 
or, as you want experiments, get Tyndall's book, which 
Stanley, Rulway-etpprouh, London-bridze, sells, with 
a collection of apparatus sutt-dtoit.).—A Tunes Years’ 
SUMSCRIBER, (See two previous answers. The books 
you nme deal with principles. Several muchines of 
the kind tully deserited in back: numbers. For in- 
staneg, p. 470, No, $25.)—Ayusiinge Lap. (Haveyou 
read the contribution on p. 426, No. 550? One lens.) — 
SCOTCHMAN. (About 18s. a week, according to age. 
Two or three years. Apply to foreman of shed. Not 
much choice as to line, and most have a number of boys 
Waiting for promotion.)—G. C. M. Haru. (Not yet, 
we ucheve. Of the Queen’s printers, East Harding- 
strect, 1.C.)—James Wrieitens, Jr. (It will certainly 
bea difficult mater, for the reasons stated: but still 
you might tind some one willing to take you for the one 
year, and then as an improver, Try the small shops, 
where they do general repairs. You will learn more in 
them.) —W. H. Binns. (Do you mean for pictures or 
cuttings from papers? Tt the lator, see pp. 153, 178, 
Zu38, 278.)—J. M. (Bury them in an iron box contain- 
ing bone-dust, burnt leather, parings of horse’s hoofs, 
or animal charcoal alone, and keep at a red heat for 
one or two hours, aceording to size; then turn out into 
water.)—Pouraxtr. (Mix tne mbber with sulphur in 
quantity aceording to the purpose, and then submit to 
steam heat ina vuleaniser.)—Jounx. (See p. 210, No. 
763. Useemery and od, aml run the blades backwards.) 


—Yosnut (Deseribed in No. S19, p. 398.)—H. Y. 
PowrLt. (We ein only rencat our previous answer. 


We have no space to «pore for such queries. See review 
on p. 582. The theories there mentioned are based on 
Observed facts, and if you have any facts to bring in 
opposition to them, we might tind space for them, but 
not tor the fact that yon “feel misgivings ” You say 
tit seems improbable” that the entire globe weighs 
“more than twice that of grinite,” but you do not tell 
us what is the weight of a cubic foot uf granite 29 miles 
beneath the surface, As to the other query, we say that 
the error is slight compared with the enormous ditticulty 
of assigning any distance at all, and ask again, What 
has it to do with eclipses or the periods of comets? You 
have read your elementary books to little purpose.)— 
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ELECTRIC INCANDESCENT LAMPS. 


. _P UDGING from the numbers of incan- 
descent lamps which are now made every 
weck, it is evident there must either be a 
very great demand for them or they must be 
very short-lived, for, if rumour is to be 
credited, one factory alone is turning them 
out at the rate of several thousands a week. 
There are at present five competing patterns, 
which differ from one another only in details, 
though some of them are very important, 
while others are mere matters of choice. 
From time to time we have given particulars 
of the various patents which have been taken 
out in connection with the “bridges” or 
threads of carbon which form the incan- 
descent medium, and the method of prepar- 
ing which seems to be the only real point 
of novelty in connection with the lamps. 
The early experimenters speedily dis- 
covered that even with a so-called per- 
fect vacuum the carbon filament rapidly 
gave out, owing to the gases occluded 
in the pores of the carbon, and whilst some 
sought for special fibres, others endeavoured 
to so prepare the better-known materials as 
to overcome this difficulty. Hence, while 
Edison has, according to rumour, scoured 
the world and settled upon bamboo fibre, 
others hive contented themselves with more 
easily-obtained materials, and have en- 
deavoured to prepare what is nceded by 
treating ordinary substances in such a 
manner as to render them practically homo- 
geneous. Without attempting to give the 
dimensions of the outer shells of the lamps, 
which are really of no particular moment, 
it will suffice to say that they all consist of 
oval or globular glass envelopes, with more 
or less clongated stems, and a tubulure at 
the other end which is left for connecting 
with the vacuum-pump. The carbon thread, 
mounted with its wires in the stem-block, is 
passed into the shell and hermetically sealed 
by melting the glass around it, and the 
‘‘lamp’’ is then placed in the vacuum- 
pump and submitted to the special 
treatment which the rival inventors or 
patentees favour. In Edison’s case the 
thread is raised by degrees to a high 
state of incandescence while in the 
‘‘pump,”’ cooling being allowed after each 
passage of the current. By this means the 
occluded gases arc believed to be eliminated, 
and certainly the fibres are submitted to a 
greater trial than they will experience in 
their future life as lamps. Of course, many 
of them fail, but the process secures the sur- 
vival of the fittest, for it is only those which 
stand the test that are finally sealed up as 
practically perfect. Other inventors prefer 
to submit their carbon threads to a high 
heat in the presence of hydrocarbons, by 
which means they fill up the pores of the 
fibre with carbonaceous matter, and make 
the threads nearly or, it may be, perfectly 
homogencous. In any case the final ex- 
haustion is carried as far as possible before 
the lamp is sealed and passed as ready for 
use. At the Crystal Palace five different 
patterns are shown: the Swan (the earliest), 
Edison’s, Maxim’s, Lane-Fox’s, and the 


British, and in appearance there is 
little to choose between them. The 
real test of superiority is, of course, 


durability, and of that we have no 
particulars, save that while at first the lifc 
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of the lamps.was reckoned only in hundreds 
of hours, it is now reckoned by thousands. 
Just as in the arc lights, the positive carbon 
wastes more rapidly than the negative, so 
in the incandescent threads it is found that 
there is a transference of carbon from one 
end of the bridge to the other, and although 
in the newer devices this defect has been 
partially remedied by making the thread 
thicker at the negative end than at the 
positive, it is obvious that it practically 
determines the life of the thread, which 
sooner or later must give out. We hear of 
threads lasting 4,000 hours, and even 
longer, which, for practical purposes, means 
a year of lighting without requiring new 
lamps; but we imagine that in making an 
estimate it would be preferable to reckon 
the life of a lamp at 2,000 hours, which will 
probably cover contingencies. Besides the 
carbon thread itself, an important point is 
the means of connecting it with the 
wires, and here we find the chief 
divergence between the different systems ; 
for while Edison prefers, or, at any rate, 
uses platinum junctions coated with copper, 
Lane-Fox coats the ends of his filaments 
with platinum, and dips them into globules 
of mercury. Maxim’s, Swan’s, and the 
British, all use platinum connections slightly 
varied. For the filament itself, Lane-Fox 
uses the fibre familiar to housekeepers as 
bass-broom, the British Company use cocoa- 
nut fibre, Maxim and Swan prefer paper, 
cardboard, or cotton, and Edison, as men- 
tioned above, bamboo. The latter, in fact, 
professes to have tried all sorts of sub- 
stances, and to have found in certain species 
of bamboo just the kind of fibre he re- 
quires, both for uniformity of substance and 
for the facility with which it lends itself to 
the necessary manipulations. On page 
462, Vol. XXXIV., we illustrated and 
described ŒEdison’s latest method of 
making and arranging incandescent 
lamps, and it will be sufficient to say 
here that the ban: boo canes are first cut into 
lengths, then split through the centre, and 
each half further divided into three. The 
hard flinty shell is then removed, and the 
pieces planed down to uniform thickness, 
when they are placed between metal blocks 
and subjected to forcible compression, 
leaving the press as fine threads of bamboo 
with thick ends. They are then ready for 
the most important stage in their prepara- 
tion. This consists in bending them to the 
required shape by forcing them into grooves 
in a nickel plate, which is then covered by 
another plate of the same metal, and the 
two being clamped tightly together, are 
raised to a red heat in a furnace. The fila- 
ments are thus carbonised, and are attached 
to the platinum wires in the glass foot or 
stopper of the lamp (sce p. 462, Vol. 
XXXIV.) by a copper film deposited by 
electrolysis. The foot being blown into the 
lamp, tue latter is put in the pump, and while 
the exhaustion is being carried on a current 
is sent through the bridge of bamboo fibre, 
which is allowed to cool down several times, 
while it is raised by degrees to the highest 
state of incandescence. It is believed that 
by tbis means the occluded gases are com- 
pletely eliminated, but other researches 
have shown that it is extremely doubtful 
whether any natural fibre or other form of 
carbon can be altogether freed from 
hydrogen, and Mr. Edison acknowledges 
that, in the present state of the art, it is 
impossible to construct a lamp which shall 
have an indefinite duration so far as the 
carbon thread is concerned. The vacuum 
in the lamps is produced with «ase by means 
of a modification of Sprengel’s pump, a 
tube being left projecting from the top 
of the shell, which is connected to the 
pump-tube. The required vacuum having 
been produced, tk- tube is sealed near 
the joint with the pump, and the lamp 


being thus separated, the final closure of ! 


the shell is made in the form of a bulb 
fused on the end of the tube, which in the 
finished state is little more than a pro- 
jection from the surface of the shell. The 
lamps hitherto shown by Edison are pear- 
shaped, but other forms have been made, 
that most liked by the inventor being a 
cylinder with rounded ends. In all, how- 
ever, the finishing or connecting terminal 
is a screwed piece in which the platinum 
wires are secured respectively to a screw 
and a cone in thin brass (the latest are of 
thin copper), which ere insulated from each 
other by plaster of Paris. The socket, which 
has the ‘‘lead’’ and return similarly con- 
nected to a cone and a female screw, thus 
makes perfect metallic contact with the 
lamp as soon as the latter is screwed home. 
The details of this arrangement have been 
modified in some specimens, but im 
principle they are the same. The 
large-sized lamps have a resistance when 
hot, of 130 or 140 ohms; the smaller or 8- 
candle half-lamps, as they are termed, have 
a resistance of about 80 ohms. 

The description above given of the manu- 
facture of the carbon filauients applies with 
some alteration of detail to all the lamps 
mentioned; but all the inventors have not 
been so successful in devising an easy means 
of securing perfect connection with the main 
lead and return. Edison uses a filament 
with a plain bend, Maxim bends it twice on 
itself so that it represents the letter M, and 
Swan, as we have previously shown, uses 
either plain loops or coils. The Maxim 
lamp is fitted into a socket containing two 
insulated springs as terminals to the con- 
ducting wires, so that perfect contact is 
maintained by their pressure. These details, 
which are really ot considerable import- 
ance, will no doubt be improved; but 
at present the plan adopted by Mr. Edison 
is by a long way the most simple as well as 
efficient. The arrangements for turning out 
a lamp are practically the same in principle 
and can be readily understood. The tap, 
which resembles nothing so much as a gas- 
tap, in one position is in contact with the 
lead, lamp, and return, and in the other 
with only the lead and return, so that no ' 
current passes through the lamp when the 
tap is turned sufficiently to break the circuit 
with the lamp. Edison uses a split cone, 
which is, by means of a quick screw-thread 
on the tap, drawn into connection with two 
mctal blocks, to which the wires are 


secured. In these simpler arrangements 
it will be understood that the light 
given by the lamp depends on the 


machine generating the current; there 
is no means of reducing it by turning 
the tap, which, as before explained, either 
makes or breaks circuit; but amongst Mr. 
Edison’s devices there is one by means of 
which the amount of light can be regulated 
within certain limits. That he accom- 
plishes by means of a rheostat composed 
of a number of vertical rods of carbon, re- 
sembling an elongated lantern-pinion. By 
turning the base of the box the resistance 
offered to the passage of the current can be 
increased or diminished, and within those 
limits the intensity of the incandescence of 
the carbon filament can be regulated. The 
display of incandescent lamps at the Crystal 
Palace, the steadiness which is their pecu- 
liar property, as compared with the are 
lights, and the facility with which they lend 
themselves to all purposes cf domestic 
lighting, have made them the popu- 
lar favourites: and, we understand, 
that one factory is selling them at 
the rate of several thousands a week. 
The duration of any of tbese lamps is 
determined practically by the durability 
of the carbon filament, though occasionally 
the glass envelope fractures ; but the prob- 
lem to be solved is the possibility of so pre- 
paring the threads and so shaping them that 
they may have an indetinite life, for it is 
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clear that if any serious expense is mcurred 
in replacing broken or worn-out lamps, the 
incandescent system, already more expensive, 
from the photometric point of view, than 
the arc lights, will be severely handicapped. 
That many inventors are turning their atten- 
tion to the production of superior carbons, 
our columns testify, and probably in some 
such direction as that taken by Mr. Crookes 
(see p. 247, Vol. XXXIV.), the greatest 
measure of success will be attained. 


TELEPHONE EXCHANGE 
° APPARATUS. 


if Nae Telephone Exchanges have scarely done 
more than elaborate, and fairly 
complete, the systems of switching for use in 
céntral stations, before an ingenious inventor 
comes forward and provides an arrrangement 
By which any subseriber can connect his tele- 
phone with that of any other member of the 
exchange by means of an automatic instrament 
in the central office, thus dispensing with the 
services of an attendant. This apparatus has 
been patented by Mr. T. A. Connolly, of Wash- 
ington, and has been recently patented in this 
country as well as elsewhere. To give a full 
idea of the various ways in which the invention 
oan be worked would occupy more space than 
we can spare, but with the assistance of the 
annexed engraving we shall probably be enabled 
to render the principal features clear. The 
apparatus at the central station is of an upright 
cylindrical form carried on a base with the 
binding posts to which the various line wires 
-are attached. The engraving is a horizontal 
section, showing, as if they were on one plane, 
the electro-magnets, the pivoted armatures of 
which are connected to escapements or ratchet 
and pawl devices, for converting the motions of 
the armatures into the rotary motion of a ratchet 
wheel. The magnets are really in separate 
planes or tiers as we may say; they receive 
current from the central battery, and normally 
the circuits are open. The closing of these 
circuits is effected by means of relays R in the 
normal circuits of the subscribers’ or members’ 
lines ; these relays are responsive to the impulses 
transmitted from the subscribers’ stations, hence 
each pulsation of an armature A is in keeping 
- or correspondence with that of its relay. These 
relays are polarised, and preferably of the form 
known as ‘‘Siemens’,” and are adapted to close 
the circuit of the magnets when the current 
which energises the said relay is passing in one 
direction. The current in the reverse direction 
may be utilised for signalling purposes without 
effecting any operation of the central machine. 
The magnets and their ratchet appliances are 
employea to effect the rotation of the rings or 
wheels D, one of which is allotted to each line. 
In addition to a ring each line possesses a 
«contact bar” or frame F; these frames are 
pivoted either inside or outside the ring, or 
outside of the wheel; they are arranged at 
regular intervals around the rings, and are 
parallel with the axis thereof. Each bar 
traverses the whole series of rings, so that 
all the rings have a similar relation to each 
and every frame. A connection of any two 
lines is effected through the ring of the opera- 
ting or calling line and the contact bar or 
frame of the called line; for this purpose each 
ring 13 furnished with a coupling or com- 
necting device, which in the arravugement under 
consideration consists of a ‘‘tripper’’ or toggle 
lever ; this lever, as a ring D rotates, comes in 
contact with the several frames, and rotates the 
same on their shafts or bearings; at the same 
time the tripper or toggle, which is normally 
tangential or inclined with reference to the 
periphery of the ring, assumes a different 
position, that is to say, it straightens out, and if 
then the movement of the ring is discontinued, 
tbo tripper and frame remain in their conjointly 
assumed positions. The object of moving the 
frame is to irolate it, so that when engaged 
a line no other line can obtain connection with 
it; for this purpose the eonditions are such that 
in its normal position the outer end or head of 
the tripper does not project sufficiently far 
beyond the ring or wheel to touch the frame or 
contact bar when moved or turned by an 
engaged tripper or toggle. 
A line when not in use, or when employed îm 


effecting connection with another, completes its 
circuit to earth, or to a common ground or 
return through its tripper or toggle. When 


‘engagement is made with a line, this ground or 


esrth connection is broken by the movement of 
the tripper under the toggle action of a frame 
or contact bar, «nd the circuit is completed 
through the line in which the frame is located. 
Speaking more specifically, each ring or wheel 
consists of two plates or rings of metal separated 
by an insulating filling; the lower plate is in 
constant contact with the frame of the central 
machine which communicates with earth, or 
return, either through supporting rollers if a 
hollow ring is used, or through a central shaft 
if a wheel with spokes is employed. 

The tripper or toggle lever consists of a finger 
pivoted to the upper plate of the ring cr wheel, 
and formed with a shoulder abutting against a 
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stop, which limits its movement in one direction, 
and against which the tripper is held ia im- 
pingement when not engaging with a contact 
frame by an easily yielding spring. A spring 
tait piece or continuation of the tripper or toggle 
impinges against a bent metal pin, stud, or 
block extending upward from the lower plate of 
tho wheel or ring, and travels thereon during a 
ortion of the movement of the tripper onitspivot. 
ms the operating line which leads into the 
upper plate and thence to the tripper or toggle 
makes ground through the said pin, stad, or 
block, untilin engaging with a contact frame 
such ground connection or contact is broken by 


by | the tail-piece leaving the same, when the circuit 


is diverted into the contact frame to be thence 
led to the line thereof. As above stated, the 
tripper or toggle lies normally in an oblique or 
tangential position, as shown ; its outer end is 
formed with a slight concavity or recess, by 
which a contact frame in its path is caught and 
held in effecting aad maintaining engagement 
therewith. As the tripper passes each unovou- 


pied contact frame, momentary engagement and 
conjoint movement ensue, and the diversion of 
the circuit from central ground to the line of the 
engaged frame follows. The circuit or contact 
is made with the ring from the line thereof by 
means of a brush or rubber B in the path of the 
same line insulated from the mainframe. A 
wire leading from the said brush connects with 
a binding post or cup to which is led a return 
wire from the relay of the same line. The main 
line wire G from a station leads to connections 
in the central machine, thence to the relay, and 
from the relay by the return wire to the binding 
post. This circuitous path is provided in 


order that the relay of a called or passive line 
may be cut out, so as to reduce resistance, but 
principally to prevent such relay from being- 
operated by the current of the operating line. 


Thus when a contact frame is engaged, the 


hy 
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circuit with its line is made directly from 
the outer segment to the line without pass- 
ing through the relay, the latter being in 
the branch circuit connected permanently with 
the inner or shorter segment. It has been 
explained that when a coutact frame is swung 
out to its limit and engaged by a toggle or 
tripper, the toggle or tripper of another line 
will pass by without coming into contact there- 
with, thus preventing disturbance of the com- 
munication through the frame of the called line. 
Engagement, however, with the frame of an 
operating lme is not thus provided against, but 
such provision is necessary to prevent the operat- 
ing line from being broken. For this purpose 
each contact frame is furnished with an arm K 
supporting an anti-friction roller, which rides 
on the periphery of the insulated filling of the 
rivg of the same line. A cam recess in the said 
filling adjacent to the tripper receives the said 
roller when the ring is home, but as the latter 
begins to. move the roller is préssed outward to 
the periphery of the insulated fillmg. By this 
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operation the contact frame of the operating 
line is swung on its pivotal points sufficiently to 
avoid the contact of the passing trippers, but 
not far enough to break the circuit through the 
segments. It is, therefore, only when a line is 
at home that its contact frame can be caught. 
The term ‘‘home”’ is used to indicate the 
normal position of the tripper, that is to say, 
the position it occupies when it coincides with 
the contact-frame of the line to which it belongs 
or pertains. A contact frame, however, is not 
to be pushed out by its own line tripper, other- 


wise the tripper of another line could not engage 
it. To avoid such a difficulty each contact-bar 


is notched or recessed at a point opposite or on 
the plane of its line tripper, so that when the 
latter is home it projects into the notch or recess 
and does not touch the bar. 

The operations of the central line connecting 
apparatus are responsive to electrical impulses 
sent over the lines from the local or subscribers’ 
stations. These impulses are produced by the 
intermittent closing of a normally open battery 
circuit which correspondingly closes the relay at 
the central machine, and thus brings into action 
the power whereby the mechanical switching 
operations are performed. Each local or 
subscriber's station for this purpose is furnished 
with an independent battery or generator which 
has one pole grounded or in connection with a 
return common to all the lines. The. local 
subscribers’ station apparatus for giving control 
of the central devices pertaining to a given line 
are for convenience enclosed in a case to which 
are connected the necessary devices pertaining 
to the usual telephonic transmitter and receiver. 
From the battery the line and ground con- 
ductors lead to a reversing key, which is carried 
by a toothed diso or wheel, whose teeth cor- 
respond in number with the number of impulses 
necessary to effect a complete revolution at the 
central machine of the carrier of a contact 
making finger or tripper. The said disc or 
wheel is caused to rotate by suitable clockwork 
mechanism, and its teeth successively pass a 
contact-making spring or arm which completes 
or closes the open line circuit, and sends an 
impulse through. 

The disco or wheel is covered by a dial, upon 
which the several lines of the exchange are in- 
dicated by suitable numbers or letters at regular 
intervals completing the circle. Holes are 
bored through this dialin coincidence with the 
said numbers or letters for the reception of a 
transferable plug. A stud on the disc or wheel 
comes in contact with this pin on open circuit, 
and arrests the movement of the wheel at any 
given number opposite the pin, whereupon the 
operations of the devices pertaining to the 
operating line at the central apparatus cease, 
the operating line being then in coincidence and 

circuit with the line at whose number or letter 
the pin is placed. 

To provide for a reversal of the current after 
such circuiting has been effected, the line and 
ground wires from the local station battery lead 
to the reversing key through brushes touching 
insulated collars on the disc-shaft, which 
collars communicate with the terminals or con- 
tact points of the reversingkey. The latter has 
an elongated arm, which, as the disc comes to a 
stop, touches and beara against the pin when 
the same is at any but its home position. Under 
such conditions the direction of the current 
while the disc is rotating is such as will effect. 
the operation of the relay, but when the arm 
of the reversing key strikes the pin the direction 
of the current is reversed. The hole for the re- 
ception of the pin when at home, that is, at the 
number on the diso or dial of the station to 

which it belongs, is out of the circle of the 
other holes. Hence when the disc arrives home 
the arm of the reversing key does not strike the 
pin, so that no reversal takes place. The object 
of the reversal is tn provide for calling a distant 
station by an operating line without operating 
the relay of the latter. This- calling is: performed 
under the reversed currents by means of a 
cirouit-closing key or push in a branch or 
shunt line which is normally. open. . Now when 
a line is at ‘“home”’ and a pin ina “ home” 
position it is in a condition to be called, but at 
no other time is it in such condition. Then 
when a calling current isreceived, the relay of 
the called line is cut out, as previously ex- 
plained, so that the calling current:cannot affect 


it as it otherwiee would, the direction being 


suited to such operation. 


by simply pressing the push button at the 
latter. The return call current is then in the 
normal direction, that is to say, in the direction 
under which the called line relay would. operate 
were it in circuit, but it is the reverse direction 
relatively to the relay of the calling line, or in 
the same direction as the calling current of the 
latter, and hence has no effect on the relay. 
This automatic method of reversing the current 
is desirable, so as to obviate the possibility of 
mistake in making and returning calls growing 
out of the necessity of calling up a line and re- 
turning a call, of having the currents in the 
same direction, notwithstanding the peculiar 
relations of the two lines, the one operating and 
the other passive. But forsuch automatic con- 
trivance relieving the callers of the necessity of 
exercising selection in manipulating their calls, 
it would be necessary to provide an independent 
reversing key which the caller would have 
to shift after obtaining a line while the 
persor called must: leave it alone. In this case, 
if. the caller were to accidentally or in- 
advertantly omit such shifting he would 
operate his relay, while if the called subscriber 
should shift his reversing key he would also 
operate the caller’s relay, and so destroy the 
conditions obtained at the central apparatus as 
well as the unison of the local indicators and 
the central devices. The machine is practically 
& combination of devices through which 
electrical circuits are determined and produced, 
and such circuits may be used either for 
telephonic or telegraphic purposes.. The only 
requirement when the machine is. used for 
telegraphic purposes is that the signals shall be 
sent by currents running in one direction only, 
so that such signals shall not affect the 
polarised relays. 


WATCH -CLEANING AND 
REPAIRING. 


By “A Fentow-Worxrmay.’” 
(Continued from page 74.) 


IG. 30 is the clickwire fitted in the pinvice 

a 80 that you can see how the pivot is got. 

B is the dog, and A is the tail of click, which 
should rest against the outside of the counter- 
sink in fuse-wheel. The square will sometimes 
get worn so small that a key soon gets worn out. 


The easiest way that I know of to repair it is to 
file it up square, fit on the pipe of a watch-key, 
soft solder it on; put on a brass rose to protect 
pivot while you fill up square. Toget a square 
you must take your pinvice as a guide. 
Barret.—The holes of the barrel in old watches 
sometimes get worn; you can make them smaller 
by punching round the hole on the inside, and 
then rimer them out with a round rimer. If 
you have a proper turn, you can fit a new bush. 
sPRING.— When a mainspring breaks,the 
barrel reverses; this generally unhooks the 
chain, which is almost a sure sign. If it breaks 
on the outside coil, the watch will sometimes go 
fortwo or three hours. This will sometimes 
deceive you: when a watch is brought to be re- 


Having been | paired, you will think it wants cleaning, You 
called, a callis returned from a distant station 


can generally find out, by poking the barrel to see 


what strength the spring has got. Select a 
mainspring as near like the old one as you can. 
Some jobbers tell the strength by laying the 
spring on the first and second finger, and 
pressing their thumb on the middle, having the 
old one in one hand and the new one in the other. 
Then they reverse them. A gaugeis easily made 
by two pieces of brass being riveted and soldered 
together (Fig. 31). First get width with 
your callipers, then thickness with Fig. 31. 
Having selected your spring, get length by old 
one; soften the outside end about an inch, file 
it, and make it weaker. Now taper the end and 
punch for rivet (see Fig. 31) ; now file up a piece 
of soft steel wire, size of hole in barrel; cut off 
inside after allowing for rivet; then place it in 
your pinvice and file up as shown (Fig. 32). 
Chamfer the inside of the hole in the spring ; now 
place rivetin the vice. Put the spring on it ;. 
see that you have got it the right way ; now with 
a small hammer keep tapping round the outside. 
of the rivet. Don’t touch the middle. As soon. 
as it gets oval, file it flat. In this way you will 
make a good strong rivet. Leave it a little oval 
at the finish as a support to the outside ; now cut. 
off about the length required for the barrel—you 
can measure from the outside; file it level and 
polish the end. You can buy a mainspring 
winder for about 1s. 6d., but you can make 
a simple “one (Fig. 33). Place the spring 
between your fingers, as shown in Fig. 34; 
put the winder between your . fingers ; 
when you have got it wound up, place your 
thumb upon it as shown (Fig. 35) ; pick up your 
barrel and put in spring. you can’t do it 
this way, you can do it by putting the outside 
end in its place in the barrel, and work it in, coil 
after coil ; but this way will sometimes break. — 
highly-tempered springs. 


(To be continued. 


THE APPLICATIONS 
TRICITY.* 


| WILL endeavour, in two lectures, to review 

the principal applications of electricity, which 
you have seen working in the recent remarkable 
exhibition of the Palais d’Industrie. From a prac- 
tical point of view we may divide electricity in two 
chapters: statical electricity, which is produced by 
friction ; and dynamical electricity, which is ob- 
obtained by chemical or by magnetical action. 
Statical electricity has so very few applications.. 


OF ELEC- 


that I may almost pass it over in silence. I will 
only remind you that the old-fashioned frictional 


machines are now superseded by dielectric ma- 
chines, such as Holtz’s and Carre’s. At the exhi- 
bition you may have noticed machines with several 
dozen plates turning simultaneously, and giving 
very powerfal effects. 

We will at once turn our attention to voltaic or 
dynamical electricity, which has received an end- 
less number of applications, among the most im- 
portant of which are telegraphy, telephony, and 
peivencpiestys which will form the subject of my 

lecture. 

The source of electricity generally used in these 
branches of the science is chemical action. You 
remember that Volta’s pile was composed of rounds 
of copper, wet cloth, and zinc, always piled up in 


ieotceorE ure by C. Derarite, at the Palais du 


96 


ENGLISH MEOHANIO AND WORLD OF SCIENCE: No. 889 


APRIL 7, 1882. 


Neen D D 


the same order; a short time afterwards he 
arranged plates of copper and zinc is glass cells, 
containing water acidulated with sulphuric acid, 
and connecting the copper of one cell to the zinc 
of the other by a wire. When the two extremities 
of such an arrangement are put into communica- 
tion by a conductor such as a copper wire, a current 
of electricity flows from the copper or positive pole 
to the zinc or negative pole. You will not have 
omitted to notice the interesting collection of these 
piles and batteries in the retrospective part of the 
exhibition. The strength of these batteries very 
soon falls, on account of the hydrogen which goes 
to the copper plate. In order to avoid this, Daniell 
placed the copper in a solution of sulphate of cop- 
per contained in a porous cell. By this means the 
hydrogen could not reach the copper; but reduced 
the metallic solution, and precipitated copper on 
the positive copper pole. This battery, and various 
modifications of it, are much employed where con- 
stancy is required. Bunsen absorbed the hydrogen 
by nitric acid, and formed a stronger, but less 
constant, battery. 

In the Leclanché battery the carbon is inclosed 
in a mixture of carbon and manganese dioxide. 
In the new form of the cell, of which we have here 
a battery constructed by M. Barbier, the porous 
cellis done away with, and replaced by plates of 
the agglomerated mixture of carbon and black 
ome of manganese on each side of the positive 
plate. 

Having reviewed the chief kinds of batteries, let 
us now examine and apply the properties of the 
electric current. We have here a long strip of 
steel, magnetised and freely suspended by a silk 
thread. When left to itself it takes a fixed direc- 
tiou, and points in the magnetic meridian— i.e, 
mearly north aud south. Let us now take this 
wire in which the current flows, and approach it to 
‘the suspended needle; you at once observe a 
.Geflection, either tothe right or to the left, accord- 
ing to the seuse of the current. This simple ex- 
periment at once leads us to Wheatstone’s single- 
needle telegraph, which is not used in France, but 
-is much employed in England. It simply consists 
of a magnetic needle, which may be deflected 
either to the right or to the left by a current 
flowing in a coil of wire. The alphabet is spelt 
out by the deflections of this needle. Thus, if we 
wish to send the letter F we send the needle twice 
to the left, once to the right, and once again to 
- the left; for the letter T we send it once to the 
right, and so forth. This telegraph is very simple, 
but requires much practice for sending and receiving 
query. Auother very interesting application of 
tha deflection of a needle by a current is Sir 
William Thomson’s reflecting galvanometer. The 
needle is suspended horizontally and inclosed in 
the bobbins, through which thecurrent flows; asmall 
mirror is attached to it; a beam of light thrown 
upon this and received upon a screen makes the 
slightest deflections visible; messages are thus 
sent by deflecting the spot of light to the right or 
to the left; the same alphabet is made use of as 
-with the single-needle telegraph. This instru- 
- „mentis used on the Transatlantic cable. It requires 
‘very experienced clerks to read the messages on 
-zccount of the irregular movements of the light; 
this is very fatiguing work for the eyes, and much 
impairs the sight. Sir William Thomson has 
recently invented a very delicate instrument named 
the siphon-recorder, which leaves a permanent 
record of the message, and thus supersedes the 
reflecting galvanometer. It consists of a coil of 
wire placed between tho poles of a powerful magnet. 
It is deflected by the current either one way or the 
other, and communicates this movement to a 
siphon which spurts ink on to a moving strip of 
“paper. The siphon makes a series of zigzags which 
are above or below the middle line, and vary in 
„number according to the letter which they repre- 
sent. The siphon ig made of a very thin glass tube 
only weighiog a few grains, and the ink is forced 
through this capillary canal by means of statical 
slectricity from a small machine. 


(To be continued.) 


` MECHANICAL HARDENING AND 
MAGNETISM. 


RON and stec! can, of course, be hardened by 
mechanica! operations, such as hammering, 
drawing, and bending, as well as by the common 
thermal process. The influence of such treatment 
on their magnetic properties has been lately in- 
vestigated by Herr Cheesman, in the laboratory of 
Prof. Kohlrausch. The research is described in a 
recent number of the zlunalen der Physik. 

Tue mniuterials used were the English ‘silver 
stes] of commerce, in wires of 330mm. length, 
suiof turee different diameters (lmm., = about 
tin., L-2uim., and l*6mm.), as also in a few bars, 
aud a long annealed iron wire, 1-6mm. in dia- 
meter, All the material was carefully annealed 
before use. Various degrees of hardness were 
iinparted to the annealed wire by beating, bending, 


drawing through holes, and stretching, and their 
influence both on the permanent magnetism with 
strong magnetising forces, aud also on the tem- 
porary and permanent magnetism with forces of 
various strength, was examined. 

The magnetisation, in the case of strong forces, 
was done with permanent magnets, and the mag- 
netism measured in the magnetometer. These 
experiments proved, in the case of iron wires 
hardened by hammering and stretching, that a 
greater specific magnetism was produced than in 
the soft state, the increase, in one case, amounting 
to nearly three-fourths of the original value. 
When the iron wires were drawn through a 
various number of holes, there was also, though 
not in a very regular way, an increase of the 
specific magnetism with the number of holes 
through which the wire wasdrawn. The differ- 
ence between the wire drawn six times, and the 
soft wire, was about 60 per cent. Lastly, when 
iron wires were stretched with increasing weights, 
the value of the specific magnetism increased 
regularly with the hardening produced, this in- 
crease amounting to about 70 percent. A cast- 
iron bar, 102mm. long and 7mm. diameter, showed 
as specific magnetism, in the soft state, 40°1, and 
after hammering and remagnetising, 44°1. 

Similar experiments with similar steel wires 
yielded quite a different result. The soft steel 
wires showed a greater specific magnetism than 
the hard.ones, and it was smaller the harder the 
wire. These experiments with iron and steel were 
frequently repeated, but always with the same 
result. Mechanically-hard iron seemed to be 
always capable of taking more magnetism than 
soft, while the reverse was the case with steel. 

This behaviour of steel, however, is not universal ; 
it is very materially influenced by dimension. A 
steel bar, 117mm. long, and 7mm. diameter, after 
being hardened by hammering, showed, in specific 
magnetism, an increase of about 33 percent. A 
similar increase, after hardening, was observed in 
other steel bars of like dimensions. This pheno- 
menon, occurring where the length is compara- 
tively small in relation to the diameter, and its 
converse, in the opposite case was in agreement 
with facts observed some time ago by Herr Ruth, 
and attracted further investigation. 

The experiments now showed distinctly how the 
magnetic moment of steel depends not only on the 
state of hardness, but also on the ratio of axes (7) ; 
below a certain value of a, the hard wire has 
greater moment than the soft one; and this value, 
at which the magnetic moment was independent of 
the hardness, was, in all those experiments, very 
near 41. Though iron was experimented with 
between similarly wide limits, no corresponding 
behaviour was observed. 

The results, thus far, are summed up as follows: 
—“‘ Using strong magnetising forces, within the 
limits of investigation, iron is capable of taking, in 
the mechanically hard state, more permanent mag- 
netism than in the soft; on the other hand, the 
magnetic moment of a steel magnet in the 
mechanically hard state is greater or less than in 
the soft state, according as the ratio of axes is less 
or greater than a certain transition value.” 

In the further experiments, the question was 
considered, how far mechanical hardness presents 
a resistance to magnetising force ; and for this pur- 
pose measurements were made both of the 
temporary and of the permanent magnetism from 
magnetic forces of various strength. Magnetisa- 
tion was here done with a maguetising coil, and 
each time the author successively observed 
the indication of the magnetometer with 
open circuit, and that with closed circuit and the 
magnet in the coil; then the strength of the mag- 
netising current was read off on a galvanometer, 
and lastly the indication of the magnetometer with 
open circuit and the magnet in the coil. The 
results of the measurements are given in tables and 
curves, and they teach the following :— 

“ Comparing together the curves corresponding 
to‘temporary magnetism, both of iron and of steel, 
it appears that the soft wires, for the same value 
of separating force, have a greater moment than 
the hard ; hence, as was to be expected, mechanical 
hardness has an action of restraint on the rotating 
of the molecules. From the curves of the per- 
manent specific magnetism of iron, the conclusion 
is to be drawn, that only with very small values of 
the separating forces 1s the moment of a hard 
iron magnet less than that of a soft one. In steel, 
on the other hand, the influence of dimensions 
appears; for in bars with a great ratio of axes, 
the specific magnetism, both for weak and strong 
forces, is greater in the soft than in the hard. In 
those bars, on the other hand, in which the ratio of 
axes is small, the harder of them, for all forces 
except the very woak, has the advantage.” 

These results correspond fully to the behaviour 
of bars hardened by heating, as observed by Derr 
Ruths and others. 

‘Though in magnetic relation,” says the author 
iu concluding, ‘* the two kinds of hardness (the 
mechanical and the thermal) show many simil:ri- 
ties, they present, in other relations, many differ- 
ences, and seem to bo quite different states. With 


regard to conductivity for electricity, e.g., this 
comes out most strikingly. The conduction resist- 
ance of drawn iron and steel wires has been given 
very differently by different observers. some have 
affirmed an increase of it, and others a decrease, 
with hardness; but in any case it changes very 
little. On the other hand, according to data by 
Barus, the specific conduction-resistance of steel is 
altered by heat-hardening nearly threefold. The 
differences in magnetic relation by no means 
correspond everywhere to this great difference. 

“A comparison of the specific gravity of the 
wires hardened by the two methods with the cor- 
responding magnetic moment, leads to the same 
result. By quenching, it is known, the specific 
gravity of steel is diminished, and it reaches its 
smallest value in the quenched state. According 
to Fromme’s results, the specific gravity increases 
again in annealing, but the magnetism decreases, 
so that for a small ratio of axes, the smallest 
specific gravity would correspond to the greatest 
specific magnetism. The magnetism of a steel 
bar (with small ratio of axes), hardened by ham- 
mering, steadily increases, on the other hand, with 
the specific gravity, as I have often convinced 
myself by experiment. 

“It may here be pointed out that the specific 
gravity appears generally not to be indicative as 
to the magnetic state. For even if other circum- 
stances did not show this, it is not conceivable that 
the specific gravity of the steel bar, whose ratio of 
axes is great, should decrease through ham- 
mering. 

“‘ The verification of Ruths’ affirmation of the 
dependence of the specific magnetism of steel on the 
ratio of axes, for mechanically hardened wires 
also, proves the importance of this point for the 
magnetic state. As to the behaviour of iron in 
this respect, the possibility is, of course, not 
excluded that a value of the ratio of axes exists, at 
which the moment is independent of the hardness ; 
only, according to the experiments made, the value 
must be different from that for steel. With the 
present defective experiments as to this point, it 
may be difficult fully to explain these phenomena, 
I hope, however, shortly to investigate the be- 
haviour of hard and soft iron with very large and 
very small ratios of axes, as also, generally, the 
dependence of aon the variables which determine 
it. 


THE HIBERNATION OF ANIMALS.* 


Da black bears sleep through the winter? 
questioned the writer of an attendant who 
was dealing out mid-day rations of bread and milk 
atthe park. ‘‘That’s the general impression,’ 
was the rejoinder, ‘‘ but we have never noticed any 
attempt at hibernation here. Bears are unusually 
lively during the cold months, and demand their 
food as regularly as do the lions and other feline 
animals. F don't know that any observations of 
value on this question have ever been made on 
animals in confinement. I have had some experience 
with outside animals, and a great many go through 
what is called a winter’s sleep; and in warm 
countries there is what might be called a summer 
sleep. Bears begin in the fall to look out for a soft 
nest; and if it’s possible for them to eat more at 
one time than another they do it then, and when 
the cold weather sets in they are fat and in prime 
condition. According to some authorities, the fat 
produces the carbon that in some way tends to in- 
duce somnolency. The stomach of a bear at this 
time becomes empty, and naturally shrivels or 
draws iuto a very small space, and is rendered 
totally useless by a substance called ‘ tappen ’ that 
clogs it and the intestines; this is formed of pine 
leaves and other material that the animal takes 
from ants’ nest and the trunks of trees in its search 
after honey. They lie asleep iu this condition for 
about six months, generally snowed in; but you 
can tell the place, as the heat of the bear, what 
there is left, keeps an air hole up through the 
snow. The bear seems to live on its fat, the 
tappen preventing its two rapid consumption ; and 
if you run across them during this time—even 
along in March just before they wake up—they are 
about as fat as when they went in. Ihave taken a 
slice of fat from a black bear six inches thick— 
regular blubber. I remember,” continued the 
man, ‘‘one winter I was ‘log hauling’ in the 
western part of this State. We had our eyes on a 
big tree, and one morning, when it was about ten 
degrees below zero, I tackled it to warm up. I 
hammered away for about five hours at it and 
finally started her, and over she came—slowly at 
first, and then as if she was going right through 
The snow was nearly three feet deep, and as the 
tree struck it flew up for about twenty feet and 
half blinded me, and when I came to there was the 
biggest black bear I ever saw standing along side 
of me, looking about as mixed as I did. I had lost 
my axe, and the first move I mide she started, and 
on taking a look I found that she had a nest in the 
trunk and had probably turned in for the winter. 
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It was about twenty feet from the ground, and 
was built with moss, leaves, and all kinds of truck, 
and as warm and as snug as you please—a good 
place to spend a winter in.” 

The brown and polar bears have the same habit 
of lying up for the winter. An Eskimo informed 
Captain Lyon that in the first of the winter the 
pregnant bears are always fat and solitary. When 
a heavy fall of snow sets in the animal seeks some 
hollow place in which she can lie down, and re- 
main quiet while the snow covers her. Sometimes 
she will wait until a quantity of snow has fallen 
and then-digs herself a cave; at all events it seems 

necessary that she should be covered up by the 
snow. She now goes to sleep and does not wake 
until the spring sun is pretty high, when she brings 
forth two cubs. The cave by this time has become 
much sarger by the effect of the animal’s warmth 
and breadth, so that the cubs have room enough 
to move, and they acquire considerable strength by 
arta ne sucking. The dam at length becomes 
so thin and weak that it is with great difficulty she 
extricates herself, which she does when the sun is 

werful enough to throw a strong glare through 

© snow which roofs the den. Then the family 
comes out, and will take anything.that comes alone 
in tho way of food. During the long sleep the tem- 
perature of the bear’s blood is reduced to almost that 
of the surrounding air. The power of will. over 
the muscles seems to be suspended, respiration is 
hardly noticeable, and most of the vital functions 
are at a complete standstill—the entire body sleep- 
ing, as it were. The male grizzly bear never 
hibernates. The young and the females, however, 
build nests, one of which measured ten feet high, 
fivo feet long, and six feet wide. 

Bats are great winter sleepers, and in most of 
the known caves they can be found during the cold 
months clinging to the walls and to each other. 
During hibernation their respiration ceases almost 
entirely, and only the most careful use of a stetho- 
scope can reveal it. The air that has surrounded 
numbers of them has been carefully examined, and 
not the slightest evidence found of its having been 
breathed ; and, stranger yet, they can exist in this 
condition in gas, that, were they awake, would prove 
instantly fatal. A machine has been invented to ex- 
amine these and other animals while in this condi- 
tion. A delicate index records the slightest pulsa- 
tion, while a thermometer. shows the rise and fall 
of the temperature at every moment during the 
period ; and by an arrangement of the wing, the 
circulation of the blood is recorded. A more delicate 
experiment can hardly be imagined, as a strong 
breath, a sneezy, or a footfall will cause the sub- 
ject of the experiment to recover enough to respire 
several times; and the effect of this on the machine 
can be imugincd when it is known that, though, 
while in this condition, they produce no effect upon 
the oxygen of the air about them, they consume 
when respiring more than four cubic inches of 
oxygen an hour. 

he common marmot is a great underground 
sleeper. They build large storehouses, sometimes 
eight feet in diameter, and from the latter part of 
September to April they lie in them, and, like the 
besa give birth to their young during this 
period. 
- The dormouse is a remarkable sleeper. Even in 
their ordinary sleep they can be taken from 
the nest and handled without waking them. To- 
‘wards winter they acquire a great deal of fat, and 
stow away a vast amount of provision around 
about their nest, and then go to sleep within; but 
they rarely awake to use this food unless a very 
warm period comes around before the regular 
breaking up of cold weather. 

The hedgehog is a sound winter sleeper, and has 
been the subject of an infinite number of experi- 
ments while in this condition. One experimentalist, 

believing that cold was the cause of their curious 
condition, surrounded one with a freezing mixture, 
„nd froze it to death. By increasing the cold about 
another that was already hibernating, it was made 
to wake up; and walked off. 

If an animal is suddenly decapitated while in this 
hibernating condition, the action of the heart is 
not affected for some time, a second life seeming to 
outlive the one taken. An experiment has been 
made in which the brain of the sleeper was removed, 
and then the entire spinal cord, but for two hours 
hardly any change was noticeable upon the action 
of the heart; and a day after that organ contracted 
when touched by the operator. 

The writer has the winter nest of a family of 
ants. A piece of fence rail was found beneath an 
old pile of buards and brought into a warm room 
for the sake of a rich fungus growing upon it, and 
severul hours after the table and chairs were found 
to be covered with ants. Where they came from 
Was a mystery, until the old rail was accidentally 
jarred and a number fellfrom it. A section was 
cut down through it, and the winter home of the 
tribe destroyed—probably the work of wecks, per- 
haps months. The interior of the wood was com- 
pletely riddled by tunnels and passages, some being 
large and holding several hundred ants, while 
others contained only afew. In some of the in- 
terior passages the ants had not been affected by 


the heat, and were packed in great masses and 
evidently fast asleep; they soon recovered, how- 
ever, and walked off slowly in different directions, 
asif wondering if an earthquake or spring had 
come, 

A great number of insects go through a period of 
hibernation, especially spiders. The voung of the 
latter are often covered by the parent; first, by 
course strings of silk, as if to hold them in place, and 
then by a white, silvery web worked over them, 
which forms probably a sure protection from wind 
and weather. 

The writer has a cherry-stone in which is coiled 
up an insect, best know as the sowbug. A squirrel 
had probably eaten out the meat and opened the 
way, and in this snug retreat we found the little 
hibernater snugly rolled up, as is also its habit 
when alarmed. The mouth of the hole was stopped 
by black soil, but whether from accident or by the 
animal itself we could not tell. 

Some fishes and reptiles are hibernaters. Frogs 
and toads sleep out the winter at the bottom of 
ponds or in holes in the ground. Tree toads, if 
kept in a cage in the winter and provided with soil, 
will endeavour to cover themselves with it, showing 
how strong the instinct or habit is. Some fishes 
are so insensible to heat or cold that when in this 
condition they can be frozen and carried for a 
number of days and then be brought back to an 
active condition. The pond snail passes into a 
winter sleep as soon as the temperature of the 
water is below 57° Fahr., that is, they will not 
digest food or grow until the temperature of the 
water is at least up to 59° Fahr. Those who have 
watched the Harlem River from McComb’s Dam 
Bridge cannot have; failed to notice the curious 
appearance of the muddy shores of the river and 
creeks at low tide. If the sun shines brightly, the 
dismal beach seems to quiver and scintillate in a 
most beautiful manner, reflecting the light like so 
many diamonds. If we draw nearer, this shore is 
seen to be entirely covered in places with little 
snails, that, left by the tide, are forging through 
the mud to regain the water, and the sunlight 
striking on them is reflected by the glass-like 
secretion with which they are covered, producing 
the curious effect noticed. This could be seen in 
the warm months, but now, not a snail of the 
countless millions can be seen. They have gone 
down in search of ‘‘hard-pan,’’ there to hibernate 
until next April. The land snail (Helix pomatia) 
sleeps four months during the year, and does not 
throw off the calcareous lid that protects it during 
this time until the day temperature has reached 
53° Fahr. Prairie dogs feel the, effect of tempera- 
ture as low as this. 

In Cuba reptiles hibernate between 44° and 73° 
Fahr., according to the species. In warmer 
countries, suakes, lizards, frogs, etc., fall into a 
state called chill coma, that precisely resembles 
winter sleep, but their temperature is far above 
that at which hibernating animals of the north 
are still active. The state of hibernation is not the 
direct result of an extreme of heat or cold, but 
rather is caused by a departure from the optimum. 
In the snailits normaltem perature is about the same 
In as the water, and being a poor heat producer, it is 
not surprising that when the water grows colder 
the animal is forced to succumb; but itis a remark- 
able fact that warm-blooded animals like many of 
the above mentioned, whose bodies are maintained 
by internal processes at a high temperature of 79° 
to 100° Fahr., are incapable of resisting the lower- 
ing influence of cold. The fall in temperature in 
some is wonderful; 13 au example, the high body 
temperature of wari -blooded animals may be said 
to oscillate between 97° and 110° Fahr. (this in- 
cludes man). Experiments mide with the zizel 
show that during hibernation this animal’s tem- 
perature is only 36° Fahr., the lowest known ; and 
a thermometer introduced into the animal indicated 
the same, showing that warm-blooded animals in 
hibernating become truly cold-blooded animals. lf 
a rabbit’s temperature reaches 59° Fahr., it will die. 
The germs of bryozoa or of the fresh - water sponges 
resist any amount of cold, but the full grown 
forms die at the first cold turn. Insects are de- 
stroyed, but their eggs live, though of the greatest 
possible delicacy. Salmon eggs have been carried 
from this State to Australia, and there hatched. In 
fact, some animals live in the ice, as the glacier flea 
and several others. 

As itis not the direct result of extremes of heat 
or cold that produces sleep, neither is the awakening 
from hibernation directly caused by a rise of tem- 
perature. In experiments made upon weasels, 
which are sometimes caught asleep, one came to 
life in about three hours, during which the tem- 
perature of the room remained the sameas it had 
been during the entire hibernation, viz., 50° Fahr. 
In another weasel, during the awakening, the body 
temperature rose very rapidly—and more so in the 
second part of the period than in the first, In the 
first hour and fifty-five minutes of the uwakening 
the body temperature rose 11°8° Fahr., and in the 
following fifty minutes it rose 30° Fahr. This re- 
markable increase took pluce without any vigorous 
movenients on the part of the weasel. Even its 
breathing showed no increase in proportion to the 


rise. ‘These cases show that though, at certain 
seasons, animals relax as it were and lie dormant, 
and recover, seemingly at the will of the weather, 
yet, in point of fact, the rise and fall of tempera- 
ture has no direct effect upon them. The cause 
is an internal one, awaiting discovery. 


INDICATOR DIAGRAM MEASURER, 


R. E. RUSSELL MORRIS has invented a 

handy little instrument (on the principle of 

the Wealemefna, which, in the absence of a special 

instrument, is freely used by engincers for the pur- 
pose), designed to provide a means of measurin 
steam engine indicator diagrams with rapidity an 

accuracy. 
The instrument is the exact size of the illustra- 
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tion. By passing it over the (ten) ordinates of a 
diagram, the mean pressure in pounds on the square 
inch is indicated, the 1-100ths and 1-10ths of a lb. 
on the roller, and the pounds and tens of pounds 
by the bands on the dial. Thus the mean pressure 
indicated in the above illustration is 13°40Ib. 

The standard of the instrument is 5lb. to the 
inch. This standard is convenient as, in the first 
place, being a factor of the Admiralty scales of 10, 
15, 20, 25, and 301b. to the inch, it is merely neces- 
sary, when measuring diagrams on these scales, to 
multiply the result by 2, 3, 4,5, or 6; and in the 
second place, each of the divisions representing 
1-100Ib. (mean pressure) on the roller isa fiftieth 
of an inch, which is as fine as is consistent with 
distinct and easy reading. When dealing with 
scales of which lb. is not a factor, the simplest 
way will generally be to multiply by double the 
scale and advance the decimal point one place. 

The rollers are machiue-divided, and the work- 
manship and finish of the instruments very good. 


TELESCOPES AND TELESCOPY. 
By Dr. Royston Piaort, F.R.S. 


HE following is the substance of a lecture 
1 delivered last week, to the Young Men’s 
Christian Association at E:stbourne, by Dr. 
Royston Pigott .—Long before the telescope was 
invented the Wandering Stars had been noticed, and 
at length received the name of planets. But 
whether the earth was the centre of motion round 
which all revolved, or whether the sun was a 
centre, remained for thousands of years an un- 
fathomable mystery. But Dacsiel arose and con- 
founded the astrologers of the Medes, about the 
time that Pythagoras first promulgated the true 
astronomy. This hoary philosopher also taught a 
plurality of worlds. The earliest recorded eclipse 
happened in 720 B.c., observed at Babylon. During 
the Mosaic era clocks, probably water-clocks, were 
used in astronomy, and Moses was learned in 
in all the wisdom of the Egyptians. The lunar 
phenomena were made to regulate the Jewish 
festivals and years. But I must rapidly pass on 
to more modern times. Great names bezin to 
illuminate the scene—Copernicus, Tycho Brahe, 
Galileo, Kepler—Kepler, that mun whose grand 
soul pierced through some of the most atstruse 
and tremendous facts of the astronomy of to-day. 
Science now. began to dawn. Galileo produced 
the first telescope and incurred the persecuting 
spirit of Rome in its most revolting form. Carried 
away bya most consummate genius he dedicated 
his life to scientific research, aud was utterly 
victimised by Inquisitorial punishnents. He was 
made to declare on his knees—‘*I abjure, curse, 
and detest the error and heresy of the motion of 
the earth and promise never more to say or assert 
that the sun is the centre of the world and immov- 
able.” For three years he was condemned to 
recite the seven penitential Psalms. 

We can imagine the intense delight of this 
astronomer, who first applied a telescope to observe 
the heavenly bodies. Jupiter yielded four mocns 
to his astonished gaze. Saturn appeared in his 1m- 
perfect glass triple. The moon unveiled her 
gorgeous mountain scenery. The milky way re- 
solved itself into glittering hosts. The Pleiades, 
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or Seven Stars, became forty. The whole heavens 
seemed suddenly bespangled with multitudes of 
stars, hidden for ages from the gaze of mankind. 
The sun showed his spots, and declared also its 
rotation—a grand new fact of astronomy. He 
detected the revolution of Jupiter’s four satellites 
and their eclipses. He announced their grand 
ae for determining the place of a ship at sea, 
and formed a table of their movements. His in- 
vention of the telescope led him to construct a 
microscope—he devoted twelve years to its im- 
provement. Schottus, in his ‘‘ Magic of Nature,” 
mentions a strange fact. A Bavarian philosopher 
died on a journey. In his box was found a small 
microscope containing a flea magnified. On look- 
ing into the glass they were struck with terror at 
the sight of a gigantic animal. The philosopher 
was pronounced a sorcerer unworthy of Christian 
burial: 

But Galileo’s tube prospered; good men and 
true began to think. The visible course of 
Jupiter’s moons analogued our own. The motion 
of the earth was declured by bigotry to be blas- 
phemous. By one of the greatest mathematicians 
of the age the altars of Aristotle were endangered. 
The ruin of Galileo was attempted by false repre- 
sentations to the Grand Duke. Seventy years old 
was Galileo when the Inquisition pounced on the 
new hero of scientific research. ‘* What a 
spectacle,” says Bailly; ‘‘an old man, whose hairs 
were blanched with study, watchings, and benefits 
to mankind, on his knees before the Sacred Scrip- 
tures, abjuring the truth in the eyes of Italy, which 
he had enlightened, in opposition to the testimony 
of his conscience, and in spite of the manifestations 
given by Nature through all her works.” The 
States ot Holland, aware of the immense value to 
navigation of Galileo’s researches, sent theirtwo 
. astronomers to present him with a gold chain, and 
to encourage him to persevere in his labours. 

Science is also everlastingly indebted to this 
great and good philosopher for the discovery of the 
vibrations of the pendulum, on which all modern 
astronomy wholly depends, as also for the dis- 
covery of the law of falling bodies. The hallowed 
interest in the sorrows of Galileo lies'for ever 
embalmed in the memories of grateful manhood. 
Bayer named the stars by Greek letters for each 
group. Hevelius, a rich citizen of Dantzic, devoted 
his life and fortune for forty years to star studies. 
Ho made exquisite drawings of the phases of the 
moon. Towards his latter end telescope finders or 
sights were used. In old age he lost all his MSS. 
by conflagration, but re-commenced, using, how- 
ever, only plain sight on his instruments. His 
rival, Halley, used telescopes, and Hevelius the old 
method, with equal dexterity. Telescopes, just 
after the Great Fire of London, were now first 
regularly applied to astronomical instruments. 
From that day forward the modern astonomy made 
rapid and gigantic strides. Cassini arose, and in 
Frauco, at least, re-created the science; the Paris 
Observatory was placed under him in 167:0 

Newton now made a reflecting telescope, still 
preserved by the Royal Society. ‘The largest and 
best are still called Newtonians. He despaired of 
dı stroying the colours produced by glassy refrac- 
ticn. His discoveries have immortally rendered 
his very name a'‘household word. The telescope, 
by its revelations of exact movement, enabled him 
to announce a universal law of gravitation domi- 
nating in the heavens; but it was reserved for 
another century to develop the greatest astronomer 
that ever lived, Sir William Herschel, who demon- 
strated that the laws of gravitation also were in 
full force among distant suns and revolving sys- 
tems of suns. 

Mr. Hall, a gentleman of fortune, discovered in 
in 1723 a property in crown and flint-glass which 
destroyed the colours of refraction. Dollond re- 
invented in 1758, and was afterwards made a 
Fellow of the Royal Society, for his achromatic 
telescope. At the present day even his glasses are 
much esteemed. Mertz, Steinheil, Cook, Dallmeyer 
and Grubb, of Dublin, now construct them in 
great perfection; but, perhaps, of all these, Wray 
surpasses every other maker in the colourless 
purity of the final image. The moon looks like 
frosted silver, and Saturn like white marble on 
black velvet. Then we must not forget the giant 
tubes made by Alvau Clark, nor the delightful 
reflectors now constructed by Calver. A mirror 
by this maker, 37in. in diameter, enabled Mr. 
Common to photograph Jupiter and his moons, 
and this instrument, I hear, displays minute stars 
invisible in the American giant, notwithstanding 
the splendid skies of the Western continent. Nor 
must Lord Rosse’s magnificent reflectors be 
omitted, nearly GUft. long, and above 6ft. in dia- 
meter. 

But it ought to be remarked that the principle 
of telescopes was first invented in Old England by 
Roger Bacon about 1250, and that Leonard Digges, 
who died about 1573, is said to have arranged 
glasses by which he could examine very distant 
objects. 

be common principle of these instruments is 
that of bending the rays of light more or less which 
emanate from a distant object by means of a re- 


flector or lens. The less the bending of these rays 
the more distinct is the so-called focus where the 
distinct image is formed and the larger it appears. 
The longer the tube, therefore, the more perfectly 
sharp appears the image. Accordingly, telescopes 
150ft. long were constructed. One of 123ft., con- 
structed by Huyghens, was used by the Astronomer 
Royal Pound to measure the diameters of Saturn 
and Jupiter. The object-glass was mounted on a 
tall pole, furnished with a ball and socket joint, a 
long rod carried a magnifying glass, and the thing 
was directed by means of a long string. 

I must now say a few words on the powers of 
the telescope. It penetrates space. A 6ft. mirror 
penetrates about 200 times deeper into space than 
the human eye. One 19in. in disfueter penetrates 
forty times further. Long after the steeple of a 
distant church became invisible, such a glass 
enabled Sir Wm. Herschel to read the time 
by the church clock. This property is of the 
greatest possible value in astronomy. Starry 
universes are fathomed; the glittering glories of 
these realms of resplendent beauty start forth and 
astonish our bewildered vision at the awful and 
the unfathomable depth of the abysses of creation. 

Galileo had proposed a new question—the 
velocity of light. Baffled in finding the eclipse of 
a satellite of Jupiter happening later than it ought, 
Cassini and Roemer concluded that it depended on 
the distance of Jupiter being much greater at one 
time than another from the earth. Thus the 
telescope led to the actual discovery of the velocity 
of light—one of the most important in the whole 
range of science. Cassini relinquished the problem 
as hopeless, but Roemer persevered until at length 
he demonstrated its velocity to be such that it 
passes across the diameter of the earth’s orbit— 
t.e., through 180 millions of miles in the 
short space of eleven minutes. This grand 
fact again suggested light-emission, or emana- 
tion, to Newton, but Huyghens suggested undula- 
tion like the waves of sound. Hence arose a grand 
theory of waving oceans of luminiferous ether per- 
vading all space. And, latterly, this sublime idea 
seems destined to be swallowed up in another, 
teeming more richly still with wonders and energy, 
viz., a combined action of electricity and magnet- 
ism. The electro-magnetic theory of the universe 
now being developed, without the telescope, 
Jupiter’s satellites could not have revealed the 
progression of the days of light and its velocity, 
and a luminous ether would probably have still 
remained in Roman darkness. Another still more 
wonderful outburst of light for the intellect of man 
to revel in—by theaid of the telescope—is to descry 
the chemical elements of distant suns, stars, nebula 
and systems, as well as to detect the millionth uf a 
grain iu terrestrial bodies close at hand—I mean 
the prismatic telescope called the spectroscope. A 
fine slit in brass pours through it a beam of light. 
This little slit is spread out 30,000 times by a 
battery of prisms, and lo! an infinite number of 
lines and colours mark the chemical components of 
the light, as seen by the telescope. To read the 
stars, to read, perhaps, a poison in the glass, to 
survey equally well the glowing flame of furnaces, 
and see the carbon dying out—the exact instants 
for saving millions of pounds worth of Bessemer 
steel—or to detect the minutest trace of a glowing 
gas in a burning world—a world on fire—to 
declare what is glowing to be a gaseous or solid — 
I cannot recount the wonders of this new applica- 
tion of our noble instrument, surely the gift of 
God to open the eyes of mortals to the inscrutable 
wonders of Nature and the infinitudes of creative 
powers. 

Turn we now to some of the overwhelming 
wonders of the heavens. The telescope has enabled 
astronomers not only to weigh the earth, the sun 
and moon, but even the planets and satellites, and 
the starry attendants of distant suns. The exact 
observation by telescopes, furnished with the most 
recherché contrivances for precision of measure- 
ment, have accumulated data for all time. Un- 
known planets have been predicted to exist at a 
certain point in their revolution—from the minute 
perturbations they produce in neighbouring planets. 
The gorgeous varieties of system on system; pro- 
digious star clusters, thick with mighty orbs— 
thicker than the sand on the sea-shore ; their silent 
march along their appointed path; their distance 
from us, at the clear conception of which the 
stoutest brain reels and staggers in despair; the 
rush of comets and the rain of meteors—perhaps 
such a rain destroyed Sodom and Gomorrah,—all 
these and a thousand other wonders open up their 
tremendous meaning to the patient watcher at the 
telescopic tube. 

But human nature, at least, could never have 
reached the heights of heaven without a rule of 
measurement. ‘Che earth’s size was gained by the 
telescope. Then the moon’s, next the distance of 
the san and an eight minutes’ journey for his rays. 
What shall we name, then, for a span measure of 
the stars? The speed of light is the only measure 
by which we can conceive an adequate idea of 
telescopic distance. Eight minutes’ to the sun! 
Let us mount a fairy car borne on the wings of 
light. In two seconds we pass the moon, or, start- 


ing from our sun, we reach Jupiter in 40 minutes, 
Saturn in 80, Uranus in 2} hours, and Neptune, on 
ihe verge of our huge system at last, in four hours 
and forty minutes. But let us onward in imagina- 
tion—the nearest star is reached in three years and 
a half. Aspeed of 190,000 miles per second gives us 16 
thousand millions of miles daily journey on a sun- 
beam to this Alpha Centauri, the nearest fixed star. 
The wings of light carry us forward to Sirtus in 
twenty years ; to the pole star in an old man’s life- 
time. But passing beyond the little glittering 
cluster in which we spend our pigmy lives, the 
telescope reaches other climes of such stupendous 
depth in space as baffles all human intellect to 
grasp the growing greatness. Behold the Nebulæ 
and their clustering glories, the gigantic groups of 
blazing suns compressed, as it were, into one huge 
heap of star dust, each star a thousand millions 
of miles, at least, apart from the next. 

But the prismatic telescope reveals greater 
wonders than the composition of distant stars and 
luminous ether; it tells us the rate at which we 
are receding or advancing in space towards distant 
suns in miles per second. Further, it startles us 
with the awful fact that our sun and all his planets 
are rushing towards the constellation Hercules, 
and probably wheeling in one mighty orbit around 
the Pleiades or Seven Stars. Perhaps there is some 
grand hidden meaning in that sublime passage, 
‘‘Canst thou bind the sweet influences of Pleiades 
or loosen the bands of Orion ? Canst thou bring 
forth Mazzaroth in his season, or canst thou guide 
Arcturus with his sons?” (Job 38,31.) Knowest 
thou the ordinances of heaven? Canst thou set 
the dominion thereof in the earth? Canst thou 
send lightnings that they may go and say unto 
thee, here we are? . Where wast thou 
when I laid the foundations ef the earth, or who 
laid the foundations thereof, when the ATER 
stars sang together and all the sons of God shoute 
for joy?” 


ELEMENTARY LESSONS IN DRY- 
PLATE PHOTOGRAPHY.—V.* 


Second Lesson in Development. 


HE photographer has now, we shall suppose, 
T returned tohisdarkroom. He may lay hisdark 
slide, still wrapped in the cloth, on a shelf, and 
turning up the white light, make the following 
preparations. He Jays bis three flat dishesin a row 
along the front edge of the table, the one to the 
left opposite the red light, the others to the right 
of this one. We shall call the dishes Nos. 1, 2, 
and 3, beginning at the left. Into No. 2 he pours 
two or three ounces of the alum solution; into No. 
3 about the same quantity of the ‘‘fixing”’ or 
“ hyposulphite” solution. Now he takes the 
four-ounce measure, and pours into it exactly 
two ounces of the potassium oxalate solution. To 
this he adds half-an-ounce of the sulphate of iron 
solution. The whole will immediately assume @ 
beautifuly ruby red colour; to it he adds about 
20 minims of the one per cent. solution of bromide 
of ammonium. He will now have about 2} ounces 
of developer. Thisis an extravagant amount to 
use for a quarter-plate, and, if the photographer 
continues to use ferrous oxalate, he must reduce it 
to one-half; but at first it is best to use a good 
dose. Everything is now ready. The white light 
must be entirely extinguished, and the red light 
lowered as much as possible, till there is just 
enough to see by. The plate which has been ex- 
posed must be carefully removed from the dark- 
slide, and laid—film side upwards—in dish No. 1, 
which is still empty. ` Now the dish with the plate 
in it is taken in the right hand, and the measure 
with the developer in the left. The developer is 
poured rapidly, but gently, over the plate, the dish 
being waved or rocked to make tho liquid cover any 
corner which it may incline to avoid, and the 
whole is placed again in front of the red light. 
And now (if everything has been rightly done) will 
commence one of the most wonderful of the phe- 
nomena of science or nature which man has been 
given the power to control—a phenomenon which 
is always new and always beautiful—the ‘‘de- 
velopment of the latent image.’’ Let the beginner 
watch it closely. The plate had no indication of 
having been acted upon at all before the developer 
was poured over it. After, perhaps, ten or twenty 
seconds there is a slight darkening of some part. 
When this becomes distinctly visible the light may 
be somewhat raised, for the plate has become less 
easily affected by it. - It will now probably be seen 
that the brighter parts of the landscape have be- 
come quite visible. In zcgative, be it remembered, 
the sky will be represented by blackness. Now is 
the time when we can tell whether or not the 
exposure has been correct. If it has been, the 
development will progress with beautiful regu- 
larity. The bright parts (or high-lights) appear 
first ; then slowly, but steadily, more and more of 
the half-tones, or less brightly lighted parts, come 
out; and at last every object and shade except the 
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deepest shadows have their counterpart in the 
negative. In other words, the plate should be 
darkened to a greater or less extent in all parts 
except those few which represent the part of the 
landscape which appears to the eye quite black, 
and this should come about in between one and 
two minutes. If the plates have been under- 
exposed it will be longer before the high lights 
appear, and very soon after they do the action will 
stop, no more detail coming out, but large patches 
of the plate remaining white as before. If, on the 
other hand, it has been over-exposure, the high 
lights will appear a little sooner, an2 almost imme- 
diately afterwards the whole of the plate will be 
covered with detail, no part remaining white. 

The final result of incorrect exposure is, with 
under-exposure, a hard picture with contrasts 
over-marked, and with deep heavy shadows in 
which none of the detail which is visible to the eye 
is‘ represented ; with over-exposure, a flat, unin- 
teresting looking production, showing all the 
detail which there is in the original, but lacking 
the bold contrast of light and shade. 

We shall suppose the happy medium to have been 
hit, if not at the first attempt, after a few more 
plates have been exposed. The development is not 
of necessity finished when, looking on the surface 
of the plate, all action seems to have ceased. We 
have still to wait till the *‘ density ” is sufficient. 

It must be understood, that as long as the plate 
lies in the developer, the density continues to in- 
crease, and we may say at once that the most difi- 
cult thing of all to judge of in gelatine dry plate 
work is when the required density is gained. So 
difficult is this, that even the most experienced 
photographers may occasionally fail. The reason 
of this is that the after-processes very much modify 
the apparent density of the negative, and not only 
that, but in every different make of plate the 
apparent density is modified to a different degree. 
We must make it appear far denser than it is 
eventually to be. It is only by experience that 
knowledge approaching to exactness can be gained 
on this point. We will merely indicate the manner 
in which it is usual to judge of the density. The 
red light must be turned pretty high. The plate 
must be lifted from the developer and held, with 
the film side towards the observer, for a second 
only, close to the light, and between the light and 
the photographer. He mustrapidly judge whether 
or not the density is correct. We may say roughly 
that, as a rule, the densest parts should appear 
almost, if not quite, opaque. If they do not, the 
plate must be returned to the developer. 

We shall suppose the correct density to have been 
gained. The time taken with the developer we 
have given will probably be from two to five 
minutes. The developer is now poured back into 
the measure. If used within an hour or sọ, one or 
two more plates may be developed with it. The 
plate is now thoroughly rinsed under the tap, 
either held in the hand, or left in the flat dish. 
After this, as much red light may be admitted as is 
required. Then the plate is laid for five minutes 
in the alum solution, to harden the gelatine film. 
It is again thoroughly rinsed, and placed in the 
fixing solution. It will have been observed that up 
to this time the plate, looked at from the back, 
still appeared white. This is because the sensitive 
salt of silver which was not acted upon by light 
still remained in the film. On placing the plate in 
the hyposulphite, this whiteness will gradually 
vanish. When there is no farther appearance of it 
from the back, white light may be freely admitted. 
The plate must still be left a few minutes in the 
fixing solution, after which it must be most 
thoroughly washed. It should remain at least 
half-an-hour either under running water or in 
frequent changes of clean water. After that, it is 
reared up on edge to dry, when the negative is 
complete. Heat must on no account be used in 
drying. 


————————————————— e 


Our legal correspondent, Mr. F. Wetherfield, 
has commenced the publication of a monthly 
magazine called Zhe Law containing monthly 
notes on legal matters and a digest of commercial 
cases for men of business. The price is a shilling, 
and the April number contains articles on Debt 
Recovery, The Employers’ Liability Act, The 
Mayor’s Court, London, What is a Bill of Ex- 
change? Bills of Sale Amendment, County Court 
Jurisdiction, The Debtors’ Act, 1869, Liquidations 
and Compositions, and an appendix of cases. The 
macaziue is useful, handy, and cheap, considering 
the character of the information. 


AT a recent meeting of the Académie des Sciences 
a new pump for compression of gases was described 
by M. Cailletet. A special feature is the presence 
ot mercury above a plunger piston, with which the 
mercury moves. An hour’s work will give 400 or 
500gr. of liquid carbonic acid or protoxide of 
nitrogen. Tne author stores compressed gases in 
bundles of metallic tubes communicating with 
each other, and each holding about four litres. 
Pressures of several hundred atmospheres are 
attained. 


SCIENTIFIC NEWS. 
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HE Dun Echt Circular, No. 49, gives 
elements and ephemeris of the new comet 
(Wells) calculated by Mr. Hind. He makes T 
= June 15:0345 G.M.T.; r = 49° 8’ 24”, QR = 
205° 19’ 46”, ¿i = 78° 45’ 1” app. equinox 1882, 
March 21; log. q = 9:003769. The position on 
April 15 he gives as R.A. 18h. 53:2m., N.D. 
52°1° for Greenwich midnight. The brightness 
will increase until June 14. The same circular 
contains elements deduced by Dr. M. W. Meyer, 
of Geneva, which are T, July 15:040 Berlina 
M.T., « 307° 43°8’, Q 205° 28-2’, i 70° 47-9", log. 
q 0°31522. Circular No. 50 contains elements, 
&c., calculated by Dr. Oppenheim, and another 
calculation by Mr. Hind. The latter gives T 
= June 12-07195, m 52° 6’ 33”, £2 204° 59’ 33”, i 
73° 42’ 44", log. q 8°870371, and has the following 
remark:—If I on March 19 = 1, on June 12 
I = 2105 ‘‘? a daylight object at thia time ! ” 


The cclipse expedition to Egypt will consist 
in all probability of the following gentlemen :— 
Mr. Lewis Swift, of Rochester, New York; M. 
Thollon, of Nice; Mr. Ranyard, Mr. Lockyer, 
Capt. Abney, and Mr. Black. M. Thollon goes 
at the expense of M. Bischoffsheim, who has 
chartered a special steam-vessel from Cairo, and 
hasinvited Mr. Ranyard tə accompany his party, 
which will include a professional photographer. 
Mr. Ranyard takes the large camera of 13in. 
aperture which he used in the American eclipse 
ot 1878. and several othera. Mr. Lockyer and 
Capt. Abney will probably represent the Royal 
Society. 

The Observatory of Popular Astronomy, 
established in the Trocadéro, Paris, will, it is 
stated, be transformed into an institute for 
general popular education in the sciences. 


The following are the lecture arrangements 
after Easter at the Royal Institution :—Mr. 
Edward B. Tylor, four lectures on ‘‘ The His- 
tory of Customs and Beliefs,’ on Tuesdays, 
April 18th to May 9th; Prof. Arthur Gamgee, 
four lectures on ‘‘ Digestion,” on Tuesdays, 
May 16th to June 6th; Prof. Dewar, eight lec- 
tures on ‘‘The Chemical and Physical Properties 
of the Metals,” on Thursdays, April 20th to 
June Sth; Mr. Frederick Pollock, four lectures 
on ‘‘ The History of the Science of Politics,” on 
Saturdays, April 22nd to May loth; and Prof. 
David Masson, four lectures on ‘‘ Poetry and its 
Literary Forms,’’ on Saturdays, May 20th to 
June 10th. The Friday evening mectinogs will 
be resumed on April 2lst, when Prof. Dewar 
will give a discourse on ‘The Experimental 
Researches of Henri Ste.-Claire Deville.” 


At the meeting of the Institution of Naval 
Architects, held last week, the views of Sir W. 
Armstrong on smaller vessels and unarmoure d 
cruisers were criticised in the course of a dis- 
cussion on a paper by Mr. Samuda, in which 
that gentleman, supported by Admirals Hornby 
and De Horsey, Captain Noel, and Mr. Barnaby, 
held that even thin armour was of value, while 
an unarmoured cruiser was practically of no use 
at all against an ironclad. Mr. Burnaby also 
spoke of the size of vessels, and pointed out 
that a vessel of 8,000 toms and 8,400 horse- 
power could steam as fast as the Mercury, 
which has the enormous proportion of 2 I.H.P. 
to each ton of displacement. Amongst other 
pipers read was an interesting one by Mr. 
Parker ‘‘On Compound Engines,” which gave 
rise to an animated discussion. 

The Naval and Submarine Engineering Exhi- 
bition, to be held at the Agricultural Hall from 
the 10th to the 20th inst., promises to be one 
of the most attractive shows ever held in the 
building. 

In the south nave at the Crystal Palace, 
Messrs. Hammond exhibit a printing-machine 
driven by a Brush dynamo. Some little interest 
has been created by a new storage battery, 
known as the Sellon-Voleckmar, which, we 
understands is a modification of Mr. Swan’s 
device. Gerard’s ‘‘slide-lamp,”’ said to be of 
100 candle-power, attracts much attention. 


Concluding. his lectures last week at Owen’s 
College on the ‘‘ Ancient World and the Appear- 
ance of Man,’’ Prof. Boyd Dawkins said that 
from the standpoint of the pre:ent he turned to 
the past, and saw that man, by continued strug - 
gles with nature, had developed his powers 
until he had come to be what he was; and he 


in the ages that were coming man would be 
lifted up above the present level of cultuce as 
hich as we were removed from the state of 
savagery of the primeval hunter. 


The homwopaths assert tbat a discovery Las 
been made of a means of checking an attack vf 
typhoid fever. The new drug iscalled bap‘isia, 
and is obtained from an American plant of the 
order Leguminosce 


We have the Annual Report ot the Manches- 
ter Microscopical Society, and are pleased to see 
that the number of members is steadily in- 
creasing, and that the funds show a * balance” 
on the right side. 


The properties of the Kola nut, so largely 
used in Central and Western Africa, where it 
has a róle similar to that of Maté and Coca in 
America, have been lately elucidated by MM. 
Heckel and Schlegdenhauffen, who, in a paper 
to the French Academy, give an analysis of the 
substance. The cotyledons of the seed are the 
only part the negroesuse. Tho effects are those 
of a stimulant and tonic; and impure water is 
rendered agreeable by previous use of the nut. 
The analysis shows that the Kola nut has inore 
cafeine than the best coffees, and that that sub- 
stance is wholly free, not combined, as in cotfee, 
with an organic acid. The action of the cafeine is 
aided by a considerable quantity of theobromine 
present. Next there is a notable amouxt of 
glucose (of which there is none in cocoa). The 
nut contains thrice as much starch as is found 
in seeds of Theobroma. There is little fatty 
matter, and a special tannin, together with a 
red colouring matter, are present. Asaremedy, 
the Kola nut is appreciated by the Africans in 
affections of the intestine, liver, &c.; it may be 
ranked medically with Coca and like matters, 
over which, however, it has an advantage in 
possessing so much tannin, which gives it 
precious astringent properties. 


For observation of the transit of Venus this 
year, the French will have eight stations as 
follows:—In the north, Florida, Col. Perrier ; 
Cuba, M. d'Abbadie; Mexico, M. Bouquet 
dela Grye; Martinique, M. Tisserand.. In the 
south, Santiago du Chili, M. Leclerc; Santa 
Cruz, M. Fieuriais; Rio Negro, M. Perrotin; 
Port Desir¢é, or Chubutt (Patagonia), M. Hatt. 
These missions will startin July. Each will have 
two equatorials, one Sin. and one Gin. Photo- 
graphic methods are to be very limitei this 
time ; the French will employ them at only two 
stations, and the Germans not at all. Tor 
micrometric measurements, double-image ppa- 
ratuses, adaptable either to the object-gliss or 
the eyepiece, were recommended by the Con- 
ference. Observation with filar micrometers 
or micrometric network, or with i struicnty 
having divided circles, was to be reserved for 
stations where the stability and regularity of 
motion of the telescope were sufficiently assured. 
Careful definitions were given as to the con- 
tacts. According to Le Muud:s, 388 trazsit 
expeditions have already been projected, not 
counting those of Italy, Austria, and the 
United States, which are not yet ful y known. 


According to a German paper, the United 
Konigs and Laura Foundry has, within the 
last two years, been largely supplying pave ment 
made of cast iron and steel, which is valued for 
its small weight, together with remarkuble 
durability, and finds manifold applicati nə, as 
for bridges, courts, quays, kc. A pavement of 
of the kind, on a much-trequented carriageway 
at the Laura works, has fully answered the 
requirements, without wearing out or deforma- 
tion; and the same with some bridges over 
railways, on which the pavement has been tried 
some time. 

It appears that the German emigration last 
yoar to lands beyond sea amounted to 210,547. 
Of this number 98,510 went by Bremen, 
$4,425 by Hamburg, 2,434 by Stettin, 26,178 
by Antwerp. For 206,189 the destination was 
the United States, for 286 British North 
America, for 26 Mexico end Central America, 
for 58 the West Indies, for 2,102 Brazil, for 
762 other parts of America, tor 314 Africa, for 
35 Asia, and 745 Australia. In the last eleven 
years the number of emigrants has been, rouz ly, 
as follows (in thousands): 79 in 18371, 129 ın 
1572, 104 in 1873, 45 in 1874, 3lin 1$75, 1S in 
1876, 22 in 1877, 24 in 1878, S3 ia 1879, 196 in 
1S$0, and 210 in 1881. 

An elevated electric Heli is regarded as a 


looked forward to the future in the belief that | great desideratum for the busy crescent of New 
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Orleans harbour, and a pwject of the kind by 
Mr. Golding is illustr:ted in the Scientific 
American, The tower would be some 500ft. 
high, and carry a light of 40 thousand candle- 
power. It is a guy-rupported cast-iron cylinder 
built up of short sections, and reared by ad- 
ditions made at the bottom. A hydraulic lift 
raises the upper scctions till a new section (say 
5ft. long) can be placed underneath. The lamp 
trimmer would mount on a circular platform, 
forced up as a piston, by compressed air. The 
cost of a tower, without the lamp, would be 
about 30,000 dollars. The sharp bends of the 
river at New Orleans result in a pretty rapid 
displacement of the river bed ; thus the bank at 
Carrollton Bend has receded about 500ft. in 20 
years. It has been attempted (since 1878) to 
meet this evil by a system of mats of brush 
ballasted with stone. A board of engineer 
officers, however, has lately pronounced this a 
failure, and advised that it be discontinued. 


Tho sickness of persons rapidly transported to 
an elevated position is probably due to diminu- 
tion of the quantity of oxygen in the blood, the 
tension of this gas in the surrounding air being 
lessened (a condition of the system called by 
Dr. Jourdanet, anoxyhemia). Those who live 
on in such places get acclimatised, and the 
descendants prove quite indifferent to a state 
of things which gave the first inhabitants much 
discomfort. What is the nature of this ac- 
climatation? M. Bert has lately tested the 
view that the blood comes to contain more of 
the substance called hæmoglobin ; it is supposed 
there is less oxygen for a given quantity of this, 
but the larger amount of hemoglobin makes 
up. Hehadan opportunity of examining the 
blood of various animals (vicuna, lama, alpaca, 
stag, sheep, &c.), living above Paz, a place in 
Bolivia more than 12,000 feet above the sea; 
and he finds that, when agitated with air, it is 
-capable of absorbing from 16 to 21 cubic 
centimetres per 100cc. of air, whereas the 
maximum of oxygen absorbable by the blood of 
herbivorous mammalia, in low regions, under the 
same conditions, is only about 10 to 12 per 
cent. Thus the bypothesis is verified. Animals 

in high positions have blood with a higher 
capacity of absorption for oxygen than that of 
animals at the sea-level. It is allowed that there 
are some other elements in the complex problem 
of acclimatation, but they are probably quite 
subordinate. l 


The activity of some humane sportsmen may 
now perhaps take anew direction, as M. Marey 
has lately contrived an instrament which, 
pointed at a birdin flight, like a fowling-piece, 
and let off, gives easily twelve successive 
photographic images of the bird. The exposure 
for each image is 1-700th of a second; 
but on a bright day it may be reduced 
to 1-1300th. If the series of images be 
arranged in a phenakistiscope, the aspect of 
a flying bird may be reproduced in such a way 
that the motion may be easily analysed. The 
principle of the contrivance is the same as that 
of the photographic revolver which M. Janssen 
made for observation of the tran:it of Venus. 


In the purchase of seeds, so common at this 
season, oneis apt to be deceived. A correspond- 
ent of the Journal d'Agriculture Pratique re- 

commends a test which he has used for many 
_yeara with complete success. It is that of fre. 
Take at random a number of seeds from the bag, 
say eight. Put some live coals on a shovel, and 


‘deposit each of the seeds successively on it. Blow | B 


the coal, and watch how the seed behaves. If 
the combustion is slow, merely giving off 
some smoke, you may conclude that the seed had 
a damaged germ; if, on the other hand, the seed 
leaps and turns about on the coal, producing a 
dry sound (tac), proportional to the size, it may 
be inferred to have good germinative qualities. 
In this way the proportion of good and bad seeds 
may be ascertained. As for the larger seeds, 
such as acorns and chestnuts, it is sufficient to 
throw them into a fire, and keep them in view. 
If the quality is good, this will be indic2ted ere 
long by detonation of the seed. 


The Boston Manufacturers’ Mutual Fire In- 
surance Company has sent its members a second 
circular on electric lighting, in which confiderce 
is expressedin the satety ot the arc-light “rightly 
put up and adjusted within the limits of a mill- 
yard, under control of the manager ;” but the 
policy-holders are advised ‘‘ not to allow any 
prblic telegraph, telephone, or electric-lizht 
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wires to be attached to their buildings, or to be 
so placed in or across their mill-yards as to ex- 
pose their property t> the possible danger of 
diversion of a current ofa public electric arc- 
light wire outside their own control, except such 
wires as are necded for their own use, in con- 
nection with the general service.’’ The circular 
advises that telegraph and telephone instruments 
shouldbe placed on a base of glass, marble, or 
other insulating and incombustible material, so 
disposed as to catch the drops of metal melted 
by an accidental overcharge ; and suggests that, 
as its agents have often observed marks of 
scorching or burning of wood-work round the 
switches by which electric currents are turned 
on and off, such switch-boards should be made 
of terra-cotta, porcelain, or glass. 


LETTERS TO THE EDITOR. 


——_+o+e—_ 

[We donot hold ourselv:s responsible for the cpinions of 
our correspondents. The Editor respectfully requests thit all 
communications should be ‘rawn up as briefly as possible.) 

All communications should be addresse'l to the Epitor of the 
Eveusu Mecuanic, 3l, Tavistock-street, Covent-garden, 
W.C. 

All Cheques anl Post-offize Orders to be made Payable to 
J. Passmore EDWARDS, 

*,* In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
—Montaigne’s Essays. 

—+44+—_ 


WELLS’S COMET—THE PLA NET MARS 
— VARIABILITY OF y VIRGINIS — 
TELESCOPES BY THE OLD MASTERS 
—FORTIFIED ENGLISH TOWNS—RE- 
MOVING SPOTS FROM THE LENSES 
OF A TELESCOPE—2 URSZ MINORIS 
—GETTING RID OF ANTS. 


[198S4.|—Ir may not be uninteresting to learn 
the Wells’s Comet, to which you devote the first 
paragraph of your ‘‘ Scientific News,” on p. 78, 
will be about 7° north of Vega on the night of the 
day (April 7th) when this appears. 

With reference to Mr. Webb's exceedingly in- 
teresting letter (19858, p. 79), I would say that the 
idea of a very close analogy between our own Globe 
and that of Mars isone that I fancy but few working 
astronomers have entertained for a long time. 
That land, water, and polar ice and snow figure 
among Areographical detail, I feel pretty well 
assured, from a long course of personal observation 
of the planet. When, however, we come to study 
their distribution, we do find a very marked dis- 
tinction between the condition of things on the 
Martial surface and that obtaining here; for 
whereas little more than a quarter of the area 
of our world is composed of land, it is water which 
is in defect in Mars. Speaking roughly, we may 
call the Eirth one of Islands, while Mars, on the 
other hand, is a home of inland seas. The so-called 
“ canals” of Schiaparelli certainly seem to have no 
terrestrial analogue so far as their real character 
can be deciphered. I gather, from what Mr. Webb 
says, that these are as permanent as the other 
markings on the planet. 
eerie of variable Stars (letter 19860), will Mr. 
aird Gemmilllook at y Virginis? The components 
are rated as being practically equal; but we may 
assume that the position angle has been measured in 
the usual way—i.c., that the Star which has the 
advantage, however small in magnitude, has been 
selected as the initial point. This, then, would be 
the Northern one according to the most recently 
published position angles. Last night, however 
(March 30th), the Southern Star of the pair seemed 
to my eye certainly to be just the larger of the two. 

I do not know whether ‘‘ L. L. L.” (letter 19863, 
p. 80) is aware that the famous 3% “ Beauclerc’”’ 
achromatic was in the possession of the Rev. A. F. 
Padley, of Lincoln, in 1861, in which year that 

entleman advertised it for sale. Tulley’s chef- 
d'œuvre, his 6'Sin. achromatic (Memoirs of the 
R.A.S., Vol. IL, p. 507) is now in the possession 
of Mr. C. Leeson Prince, F.R A.S., of the Observa- 
tory, Crowborough Beacon, near Tunbridge 
Wells. 

To answer query 16197 (p. 90) in extenso, would 
involve an amount of research and investigation 
which, writing on Friday afternoon to catch the 
post, it is out of my power to bestow upon it. 
Speaking, though, off-hand, London was a fortified 
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City, while among fortified towns were St. Alban’s, 
Chester, Hull, Lewes, Shrewsbury, and Great 
Yarmouth. 

Mr. Corbett (query 46526, p. 91) can himself do 
nothing to remove the spots of which he complains 
on his telescope glass. From his statement that 
this is ‘‘2in. dia.,” I gather that it must be the 
object-glass of the telescope, and not one of the 
lenses of the eyepiece. But if this be so, I cannot 
understand how or why ‘‘ the spots are a great in- 
convenience, when looking at anything,’’ inasmuch 
as their sole effect under such circumstances would 
be to cause the loss of an inconsiderable amount of 
light. Any spots which show as spots in the field 
of view must be in the eyepiece. New soft wash- 
leather will probably remove the particles of dirt 
producing this undesirable effect ; but the objective 
must be repolished by an optician. 

In reply to query 46535 (p. 91) the 5th 
magnitude star approximately in R. A. 
Oh. 52m. 49s., and Dec. 85° 37’ 25” is quite 
correctly designated 2 Urse Minoris in Proctor’s 
‘Atlas,’ and so appears in the Greenwich 
Catalogue. 8 Cephei is nearly 20° from this, 
and 4 Cephei further still. Probably the compiler 
of Gall’s ‘‘ Atlas’? has been misled by the sprawling 
of the constellation figures in the older ones. In 
Bode’s “‘ Atlas,’? for example, Cepheus is actually 
kicking the Little Bear in a fashion of which I need 
say no more than it is the most insulting that can 
possibly be conceived! 

a ‘t Negs ” (query 46541, p. 91) tried castor- 
oil 
A Fellow of the Royal Astronomical Society. 


SELENOGRAPHICAL—PLINIUS. 


[19885.]—On comparing the three drawings you 
have lately published of the walled-plain Plinius, . 
one cannot but feel the importance of studying this 
formation more closely. It is impossible, it seems 
to me, to conciliate Schmidt’s drawing with those 
of Elger, and also with mine, were I to send the 
one I took on March 25, 1882. Elger’s two draw- 
ings agree fairly well. The western crater is entire, 
or nearly so, and the eastern one is open towards 
the south, though somewhat broken on the north. 
My observations agree with Elger’s, with these 
small ‘differences: lst, the N. borders of both 
craters are formed by separated masses of rocks 
disconnected on each side from the rest of the 
craters. 2nd. The plateau N. of these craters is 
wider, being two-thirds of the width of the two 
craters. 3rd. The E. border of the W. crater does. 
not run straight S., giving to this crater the form 
of an inverted q; but turns to the right and partly 
encompasses the eastern crater, leaving an open- 
ing of only about one-third of its circumference. 
These differences can very easily be accounted for. 
But what of Schmidt’s drawing? No doubt it 
was exact when made; but could Plinius be thus 
drawn at present? Both craters are quite open on 
the N., both are thickly bordered on the S., and 
neither is connected with the plateau on the N., 
which plateau has quite lost its present shape. It 
is to be hoped that observers will have an eye on 
this object. I may add that the ‘‘small, but very 
distinct craterlet,’’ spoken of by Mr. Elger in his 
letter 19814, was seen by me for the first time on 
May 25, 1871. It was also well seen on January 
25, 1882. It ae ak the place of figure 4 in Mr. 
Elger’s drawing of January 25, 1882. 

O. Gaudibert. 


[19886.]—Own Jan. 26, 1882, the cleft > was seen 
running from cleft Ariadsus, passing s.p., crossing 
craters a, b, and s, and reaching, in a straight line, 
the E. branch of Hyginus cleft. From the valley 
where this branch of cleft, Hyginus, is generally 
seen to end, it was seen climbing the E. side of the 
mountain, crossing the plain, and was lost among 
the rocks beyond. The cleft 3 Triesnecker reaches 
the prolongation of Hyginus cleft, where it crosses 
the plain. 

Feb. 22, 1882.—Observed Messala. Found a 
ring on centre, three small craters S.E. of centre, 
three hillocks W. of centre, and a ridge running 
from centre southward. Various other hillocks, 
two craters on the S.W., and a semi-ring on the 
S.E., whose floor was whiter than the floor of 
Messala. 

February 23, 1S82.—Observed Atlas. The cleft 
which crosses slantingly the S.W. portion of the 
floor was seen prolonged, .in a nearly straight line, 
about as much outside the crater as it is long 
inside. The northern cleft was seen running from 
a crater on the N.W. of the floor to the eastern 
rampart, and having the form of an S. This is 
really a cleft, and is quite distinct from a ridge 
running along a portion of its N.E. side. A good 
many Other details wera seen on the floor. 

C. Gaudibert. 


POSITION OF FLAT. 


(19887.]—I soup be the first to acknowledge 
that the more perfect “ allithe adjustments” are, the 
better. I wasanxious, however, topointout that there 
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was no optical necessity for the flat to bein the 
exact axis of the tube, but that this was neverthe- 
less its proper place. I beg to thank Rev. N. D. 
Godfrey (19862, p. 80) for his method of perfecting 
this, that the reflection of the flat should be central 
in the mirror, and also central when a stop is used. 
Mine are perfectly so, and also when the stops are 
in a frame Gin. beyond the tube, which I find is 
better than in the tube itself. If this is Mr. 
Haren’s difficulty, he cannot have a better mode 


. of overcoming it. 
Fordingbridge. T. Westlake. 


ASTRONOMICAL — DOUBLE STARS: ? 
DELPHINI, PIAZ. XXIII. 100-101—Z 
CANCRI-—-THE GROUP OF STARS 2 
CAMELEOPARDI. 


(19888.]—AxLow me to tender my thanks to Mr. 
Burnham for correcting me in my observation of 
B Delphini. It is plain this double is far beyond 
the capabilities of any 8łin. mirror or refractor at 
the present time. I have a few observations of 
Piazzi xxiii. 100-101. I give them as inserted at 
the time of observation, hoping they may be of 
some interest to some of your readers. ‘‘ Oct. 17, 
1881. Air frosty and fluttering, but clear. I care- 
fully examined this group, and obtained the 
following results:—Aq@ was seen as a double; but 
only, I suppose, because I knew it to beso. BO 
was seen double with some difficulty, owing I 
suppose, to the duskiness ofthe companion. F, D, 
and E were easy. G was seen only at times; but 
no mistake about its existence. used a single 


lens, power + 200. Dec. 15, 1881.—101 Cassio- 
peix : The companion to A was well seen before 
dark ; position + 330°. A Barlow eyepiece helps 
much. A light fog, air very good. Powers 250, 
550, 735, and 900 +. Dec. 16, 1881.—Air frosty 
and tremulous. 101 Cassiop., companion to A, 


seen nearly as well as last night, p. 330°. +. The 

a.p. star of 7°5, mag. 14, was seen at 5h. 302. 

local time—i.¢., before dark. January 10, 1882.— 

ae companion of A seen; so also the companion 

of B, 

Pending the answer of Mr. Webb to the question 
of Mr. Mills (let. 19488, No. 872, p. 326, ENGL. 
Mecz.) with regard to Z Cancri, I giveto Mr. Mills 
the results of my experience. March 11, 18S2.— 
č Cancri divided with 5}in. aperture. March 15, 
1882.—3}in. side aperture, star not round; 4in., 
star egg-shaped ; 44in., well elongated, nearly in 
contact; in., divided with a very fine black line 
between the disos. Air very good. 

The group 2 Cameleopardi. ‘‘B. M.” (ENG. 
Mercu., No. 874, p. 375), gwes a field of the group. 
I observed it with the following results :—Dec. 4, 
1881.—Saw 2 double; 6 was doubtful. There 
were sparkling here and there, between C, D, 6 
and 5. Where “B. M.” has placed a cross near B 

_ I saw a star. 8, and on this occasion I record 8 as 
easy as 5. Dec. 8, 1881.—Saw 2 double, 6 doubt- 
ful. Sparkling here and there between O, D, 6 
and 5. 8 was as easy as 5. Dec. 24, 1881.—Ob- 
served the group 2 Cameleop. The air was so bad 
that neither of the two doubles were seen as such. 
It was difficult to find a focus. I saw C, D, 1, 2, 
3,4, 5, and 8. With me 6 is very doubtful, with 
any power. B has a companion n.f., and 2 is 


double, p., + 60°, 6 or 7. CO. Gaudibert. 


RULES FOR eee THE FOCI OF 
LEN 


{19889.]—Ir we have a convex lens, our first 
wish is to know its focal length, or the distance of 
that point behind it in which the rays it transmits 
are compressed into the smallest possible compass. 
The most natural way of finding this quantity is 
to take a card, hold the lens in front in sunlight, 
and slide it to and fro until the smallest disc of 
light is obtained. This is the focal point, and its 
distance from the lens is the focal length. The 
quantity so found is termed the solar or principal 
focal length, and is the standard by which we 
compare the powersof lenses. Theterms‘‘focus” and 
‘* focal length” are used indiscriminately, and, when 

_we speak of a lens having, say, l0in. focus, we 
mean that, if held towards the sun, it would form a 
solar image at 10in. distance behind it. 

This is a practical way of finding the required 
quantity, but we can also determine the result by 
calculation, provided we know certain things con- 
cerning the lens we are using. These are: first, 
the radii of the spherical surfaces of which our 
lens is a part; and second, the refractive power of 
the glass of which the lens is made. For every 
species of glass, there is a refractive index, con- 
sisting of a whole number and a decimal fraction ; 
cut away the whole number and the remaining 
decimal part is the refractive power. This is the 
measure of the action of the glass upon rays of 
light, and it must be known before any focal cal- 
culations can be made. For convenience, this 
number, whatever it may be, shall be denoted by 
2 ; let R be the front radius, » the back ditto, and 
F the principal focus; then the fundamental focal 
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equation is F=R.7./(R+7) x. Or, put in 
words: Divide the product of the radii by their 
sum multiplied by the refractive power. This 
applies to the double convex lens; but the rule for 
the double concave is exactly the same, only F 
must be called negative, because its focus will be 
unreal. 

If one surface be flat, the equation becomes F = 
R/n; or divide the radius by the refractive 
power. Hence the focus will be real or unreal, 
according as the radius is convex or concave. 

When one surface is convex and the other con- 
cave we must take their difference instead of their 
sum in our divisor; that is, the equation is F = 
R.r./ (R Q rn. If the convex radius 
exceeds the concave, or R is greater than 
r, the lens will be a concavo-convex, and will 
give a negative focus; but if the convex is the 
lesser, it will be a meniscus, and will give a 
positive focus. It will perhaps be advisable to 
exhibit these results in a tabular form with a figure 
corresponding to each. The upper or + (positive) 


sign relates to the first form, and shows the foeus 


will be real, while the lower or — (negative) sign 
relates to the second or concave lens, and denotes 
that the lens has only an imaginary focus. 


TABLE OF FocaL VALUES. 


R, Front radius; 7, back radius; F, principal 
focus; x, refractive power. 


1. Double con- Bed. i 
vex, ordouble } F= + —————— or 
concave .... ~(R+r)n 


vex, or plano- 


2. Plano - con- | 
concave 


F=4 È 


3. Meniscus, or Ea 
concavo-con- } F = + À ae 
vex evevnvcen e —(R ” r) n 


Next, we will assume that it is required 
to produce a lens of given focus, by curves hav- 
ing a given relation to each other, and of 
glass whose refractive power has a known value 
(x). Let the ratio of the front curve to the back 
one be R:r :: 9:1, or R/r =q. Then, if F, ¢ 
and 7 be given, R = F (¢ + 1) n, and x = R/g, for 
the double convex or concave form. 

For the meniscus we shall have (since q is in this 
instance less than 1), R (positive or convex) = F 
(1 — q) n, and r (negative or concave) = R / q. 

For the concavo-convex, q» is greater than 1, 
because the front radius is the greater, and R (as 
before) = F (q - 1) n, and r (as before) = R / qQ. 

Let us illustrate these rules by one or two 
examples. 

Ex.—A double convex lens is made of glass, 
whose refractive power is ‘52 : its radii R and 7 are 
4 and 12 respectively : what is its focus ? 

F = (4x 12) + (4 + 12) °52 = 5°77. 

If the second radius r had been concave (thus 
making it a meniscus), what would have been its 
focus ? 

F = (4 x 12) + (12 — 4) -52 = 11°54. 

Ex.—It is required to find the radii in the pro- 
portion of l to 3 of a meniscus lens of 10in. focus, 
the material being flint glass, having a refractive 
power of 06? Here R:7::1: 3, that is¢ ‘ 

R pony’) = (1— 4) 6 x 10=4. r (negative) 

xd = 12. 

Supposing it had been required to form a 
concavo-convex lens of l0in. negative focus, with 
radii as 4 to 1 out of the same material, we should 
have: ' R (positive) = (4 — 1) 6 x 10 = 18. 
r ee = 18/4 = 45. 

ere the two sides of a lens vary in character, 
I have assumed that the convex is the front sur- 
face; but if the lens be reversed, it will not alter 
its action, and the focal length in the two cases 
may be taken as equal. It is not accurately so, 
but in these approximate formulz it is not necessary 
to take the thickness into account. In my next 
paper I will deal with conjugate foci. O. V. 


TO “ TEMPUS.” 


[19590.]—IN reply to ‘Tempus ” (letter 
19553), I do not recommend amateurs to open 
brass holes, but make them to the pivot. My 
reasons are that when the verge is in the turns, 
it would (I think) be easier for the amateur to 
make a nice small pivot, finish and polish, with- 
out having continually to remove the carriage to 
offer it, to the bottom hole especially; he can 
make his hole, as explained in ‘How to put a 
Hole to Cock-plate’’ without losing his Position ; 
the bottom hole he will find more difficult, but 
with a little practice he will, I think, succeed. 
If he drills the hole through, puts in a bush with 
the hole drilled in centre, I don’t think he will 
lose his position at the bottom hole. You see, 
I want him to finish his verge without removing 
it from the turns; he can do it which way he 


T 


x 


thinks is easiest. The holes, too, are generally 
worn, and I find that new holes are an improve- 
ment in escaping. I forgo\to mention that he 
must generally shorten the pJlets of the verge; 
this may be safely done by maxing a narrow saw- 
cut ina piece of hard wood, lettyu¢ the pallet rest 
on the outside of the cut. Whenbe files it witha 
fine file, he will find the pallet bite against 
the sides of the cut and hold firm ; only he must be 
careful not to üle it too much, and seethat he does 
not leave any burr on the face of the pallet. 

Iam not a self-taught man: but I admit that 
some of my instructions are original, as Tyhought 
it would be easier for a beginner. 

I do not recommend interfering with the balance. 
I think the amateur will get taken in if he tries 
oe of the old balances, they are generally pretty 


d. 

What part of the cleaning did I neglect? Ido 
not want to take up more room in this paper than 
is necessary. 

I suppose I began at the wrong end; but I 
thought I would begin at the escapement, and go 
right through the watch, to the best of my ability. 

shall be only too pleased for any workman 
criticise what I write; and if he can offer an 
better or easier method, why not do so? It woul 
help to make my articles more complete. 
A Fellow Workman. 


101 


MODEL STEAM-BOAT BOILER. 


(19891.J—** E. L. P.” (19846) has given a very 
good idea for increasing the heating-surface of 
model boilers, May I also give one which I have 
tried and found to answer very well indeed? It 
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consists of a corrugated furnace instead of using 
tubes, and though it might not answer in a large 
boiler, works wellin a model. If sheet brass the 
thickness of a new farthing be used, the bending 
will be found an easier matter than fitting tubes. 
The following drawing will explain better than a 
long description. F. G. B. 


PANORAMIC SLIDES FOR THE MAGIC- 
LANTERN. 


[19892.]—Somer twenty years ago, when I was 
an assistant engineer in India, I invented and 
patented a panoramic camera, but other matters 
engaged my attention at the time, and besides, 
aaora to say, a patent was taken oui in England 
by a Mr. Johnston, for a camera, made on the same 
principle as mine; some few years after this I 
improved on the invention, and when on leave in 
England, I had a camera made in London, which 
took two pictures simultaneously: these pictures 
were stereoscopic, and each took in a view of 180 
degrees. This instrument was exhibited at one of 
the London Photographic Society’s meetings, 
and was examined with some interest.. It, how- 
ever, was too expensive for general use, and a 
special stereoscope had to be made for it; be- 
sides, it was rather unwieldly, being about a yard 
wide. It was also somewhat complicated, owing 
to the fact that the collodion-plates had to be flat, 
whereas the pictures produced by the lenses were 
circular. I inclose, for the Editor’s inspection, a 
picture taken by this instrument, a view of Fal- 
mouth Harbour; this view takes in an angle of 
180 degrees, so that, looking at an object repre- 
sented on the left of the picture and then at an 
object on the right, the spectator would have to 
turn ‘‘ right about face.” 

In these days of gelatine films, and gelatine 
paper, a camera could be made of very simple 
design, as the films or paper would adapt them- 
selves to any curve; besides, the gelatine being so 
much quicker than collodion, no clockwork (which 
was a feature of Mr. Johnston’s camera) would 
be required, as one sweep of the lens would pro- 
duce the picture. 

Tbe principle of the panoramic camera will be 
understood by the following  illustration:—I f 
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we hold a single lens betreen the first finger and 
thumb (holding by the xm), and using these as 
pivots, we can turn the.ens round its diameter in 
any direction; now had it near a wall opposite a 
window, so that a pvture of the window is pro- 
duced on the wall: it will be found that we can 
turn the lens thro:gh a considerable angle round its 
vertical diamete: without moving the picture that 
it produces. Inthe same way it can be shown that 
there is some zertical line between the two lenses 
of the ordinary combination used for portraits, round 
which the combination may be turned through a 
small ang’e without the least interfering with the 
picture is produces. 

In my camera, I used small combination lenses 
by Ross, focus about 3in. (to back lens), front 
lens about Ijin. diameter, back about 1}in. 

In order, then, to make a panoramic camera suit- 
able for gelatine films, we should have to ascertain 
the * neutral axis,” as we might term it, of our 
gee Per + 

is is easily ascertain experiment. Now 
measure the distance from this neutral axis to the 
image of a distant object produced by the lens on 
a sheet of paper or ground glass. This distance 
will give the radius of the curve of the gelatine 
film, and the dark slide must be made to this 
carve. The camera would have to be made of a 
fan shape; that is to say, the top and bottom 
would be of this shape, the sides being vertical. 
The apex or handle of the fan would have to be 
cut off so as to allow of the lens being placed there. 
The lens must work between pivots above and 
below, these pivots being exactly in the neutral 
axis: and of course some arrangement will have 
to be made to allow the lens to turn freely without 
admitting the light. The circular part of the fan- 
shaped camera must be left open to receive the 
curved dark frame. Now suppose the lens to be 
placed,in position between the pivots: we attach a 
tin tube to the hack lens of the combination inside 
the camera, the tabe being of such a length that 
the end farthest from the lens will be within a 
short distance—say, half an inch—from the sensitive 
film. Now imagine the tube to be squeezed together 
sideways, beginning gradually at the end attached 
to the ‘lens and working towards the other end; 
wo can squeeze it so that the free end will bea 
mere 8 ky, a quarter of an inch wide, and 
about 3in. high, or about the width of the picture 
we wish to take. 

All the light from the lens will have to pass 
through this slit, and as the lens is turned in any 
direction, the slit passes over the sensitive surface. 

All that is necessary to take a picture is to place 
the sensitive film in the dark slide (the film will 
adapt itself to the curve), place the dark frame in 
the camera; then, with one motion of the hand, 
turn the lens through the whole angle that it can 
turn, and the picture is taken. 

The picture I send as an example was taken on a 
collodion plate. The lenses above described were 
stopped down to about żin., and the slit was about 
4m. wide, and the whole was taken in about two 
seconds; with gelatine films, of course, more 
stoppmg down of the lenses could be done and a 
narrower slit used, so as to obtain a microscopic 
picture. 

Transparencies printed from negatives so obtained 
could anly be exhibited in the magic-lantern bit by 
bit; but this is much better than the peep-show 
views we are accustomed to. If it were not for 
difficulties about lighting, there is no reason why 
the principle of the moving lens should not be ap- 
plied to the lantern, so that we could see the whole 
panorama at once. The above is a mere verbal 
sketch, but I could easily make drawings or give 
further details if the subject is considered of suffi- 
cient interest. 


Garelochead, N.B. M.1.0.E. 


WATCH MAINSPRINGING. 

[19893.]—Tum subject of fitting mainsprings to 
watches is one, I think, which has received but 
scant attention in the columns of the ENGLISH 
Mecanic. Occasionally queries and answers of a 
desultory kind have been published, bnt little of a 
a ar ie character, which dealt with the 
work of mainspringing in all its phases. The 
subject is one of paramount importance to all 
watch-repairers, and, in a remote way, to watch- 
wearers. Iam induced to take this subject up for 
the reason previously mentioned, and that because 
information is so frequently sought as to the 
manner of fitting new springs to watches. Although 
I take it that the majority of these queries emanate 
from *‘ outsiders,” F still think that much informa- 
tion may be imparted to, and be welcomed by, 
those who are beginners in the trade, and have only 
ust come within the ‘‘ pale.” In these days of 
-and-half apprenticeship, when many young 
lads are in a measure left to their own resources 
to p= up” what little knowledge may 
be gleaned by observation rather than actual 
teaching, a few words of practical instruction 
and advice may serve to help a few of 
the lame dogs over the stiles of difficulty they 
meet with at almost every turn in their daily work. 
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When it is considered how large a part the main- 
spring plays in the economy of a watch, seeing 

at it is the lrfe, so to speak, thereof, it will not, 
I think, be occupying space uselessly if a little 
close study of its action, mode of fitting, relation 
to the barrel, some causes of breakages, advantage 
and disadvantage of stopwork, and the benefit of 
sliding-clicks, be made. 

It will be necessary to set before the reader 
figures of the various forms of hooking and attach- 
ment of the ends of the mainsprings to the barrels. 
I apprehend tLat the treatment of such questions 
as these may to many appear needless ; so to those 
I would say, Pass it by. The following examples 
of spring-hooking will show the various forms now 
in general use. References will be made to them 
as I proceed. Until a comparatively recent period 
only about two forms of hooking were in vogue, 
and these are depicted in Figs. 1 and 2. Fig. 1, 
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with the hook made of steel, riveted to the end of 
the spring, and fitting loosely in a correspondingly 
shaped aperture in the barrel ring or rim as it is 
sometimes called; the hook being sloped and 
undercut to the pull of the spring, and the face of 
the hole sloped in like manner, thereby insuring 
that fhe hook be not pulled gut when the tension 
ison the spring. In Fig. 2,the hook, instead of 
being attached to the spring, is screwed or riveted 
in the barrel-ring, and its provcading point under- 
cut a little to catch and hold the spring, which, it 
will be seen, has a hole made in its extremity. 
Each of these forms—as, in fact, do all the others 
—have their advocates, and, all things duly con- 
sidered, not without reason, although it cannot be 
denied that a given make of hooking may be quite 
unsuited to a given make of barrel. There seems 
to be no rule as regards this—various makers select- 
ing whichever form pleases them best. This, then, 
brings me to the desired point, 7.c., which form 
of hooking is best for this barrel or that. 
In modern lever watches one more frequently finds 
the hook fixed in the barrel, and where the hook is 
made of good brass, ef a consistent strength, and 
properly fitted and shaped, no form of hooking, to 
my mind, is safer. In practice it is frequently 
found that with the form of hooking in Fig. 1 the 
spring breaks close to the riveting. One reason 
being that the end is not properly softened; and 
the other, that enough room in the hole is not left 
to accommodate the swell of the rivet when 
hammered over. In consequence of which, the 
metal round the hole is unduly strained, and a 
fractare there, sooner or later, results. My prac- 
tical readers will endorse what I say of this form 
of hooking, that even when the barrel has been 
adapted to the hook-on-spring style, the hook-on- 
barrel has been substituted for it, because it has, 
from one cause or another, failed to hold securely. 
This is evidence that the hook-on-barrel style is 
more reliable. 

I hold that this form is best, but with this pro- 
viso, that the hook is properly fitted. Frequently, 
from want of careful fitting, the hook ‘‘draws,’’ 
and a new one is needed. I wil! speak, further on, 
upon the subject of fitting these hooks, as it is to 
young hands a source of frequent trouble and 
vexation. In all the better and middle-class of 
Geneve watches the form of hooking is asin Fig. 2, 
where the hole is made in the spring, and 
the hook fixed in the barrel. In some 
of the cheaper grades of these watches, as 
also in some of the lower class Americans, 
the forms of hooking are as in Figs. 6 and 6, 
whilst Figs. 3 and 4 represent respectively the 
better-class American and the English Company’s 
styles. Taking these examples in the order here 
described, we have in Fig. 5 a very rough and 
ready form, which, although possessed of strength 
and reliability, is certainly a very bungling way of 
attaining that end. In this case either a pin is fixed 
in the barrel ring, against which the short piece of 
spring is drawn by the hooked end of the main- 
spring, or a slot is cut in the barrel-ring which 
answers the same purpose. The same remarks 
will apply to Fig. 6, excepting that in this instance: 
the short piece is riveted to the spring instead of 
being merely caught up by it. The action of 
hooking up is the same. 

In Fig. 3 we find the same principle carried out 
in a neater and improved form ; but, to the ordinary 
English workman, more particularly in the pro- 
vinces, this form of hooking is hardly practicable, 
inasmuch as very few indeed keep springs of that 
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make in their stocks, and, as far as I know, no 
punching tool for the purpose of producing the 
tang from the substance of the spring has yet been 
brought out by trade tool-makers or vendors. If 
these springs get broken, comparatively few work- 
men take the trouble to procure a new spring of 
the same sort: they invariably take an ordin 
lever or strong Geneve spring and rivet a smali 
narrow piece of spring to its end, or break off the 
portion of the original spring, as represented in 
Fig. 3, and rivet that to the new one. This 
practice is bad, because, either from the rivet- 
head projecting, or owing to the thickness of the: 
additional piece of spring, valuable room is occu- 
pied to little purpose. However, one or two ad- 
vantages accrue to this form of spring, which 
greatly outweigh objections on the score of 
replacing if broken. These are that the probability 
of “blocking ” by undue friction, and the chance 
of the spring giving way at its hooking-up, are 
reduced to a minimum. In Fig. 4, we have the 
English Company’s form of hooking or pivoting, 
asit may more correctly be called. 

In conjunction with their patent sliding-click, 
this form of attachment has little or no fault to be- 
found with it; all that is needed to insure safety 
being that the pivots be properly set in the barrel- 
bottom and the cover. Blocking of the spring in 
the barrel is impossible with these, as, after wind- 
ing, the returning click allows release to the spring. 
If the spring gets broken, the small pivoted piece. 
may readily be riveted on a newone. Thus far I- 
have endeavoured to put before my readers the 
prevailing modes of hooking among wa ers 
of the present day. I will not say more as to their- 
merits or demerits, as each in its proper place 
serves, for good or bad, the purpose for which it 
was intended. 

It is needless for me to enter into a long course 
of instructions as to the manner of making the- 
various forms of hooking, as anyone having even 
avery slight knowledge of the use ofa file could 
make and shape as required. In fitting the hook, 
as in Fig. 1, the rivet should be kept well forward 
to its face, to prevent the point or edge of the hook. 
rising above the surface of the barrel ring, as the: 
spring is wound up. Should this occur, and not 
be corrected, the chain may be forced outwards, 
and catch up in the potence ‘‘chain-hollow,”’ 
thereby stopping the watch. 

Apart from the subject of hooking, there are 
other matters having a bearing upon the subject af 
mainspringing, which are of great importance to- 
correctness of fit and proper working, and the first. 
of these which I will treat of is the before-men- 
tioned ‘‘ blocking.” By “blocking,” I mean that. 
state into which the spring gets when too tightly 
drawn up. 

The friction of the coils one against the other is- 
so great that the tendency of the spring to uncoik 
itself is overcome, and there is produced either a. 
total ioss of power, or the power is exerted with 
difficulty, until a sufficient ‘‘release’’ has come 
about to enable the spring to uncoil at an equal 
rate of speed. 

Again, if the number of coils of spring in the 
barrel is too great, a less number of turns is got. 
than with a shorter spring. If a spring is too short, 
then the like fault results, so that the mean of these- 
two extremes is the length to be sought for. 
There are various theoretical and mechanical 
modes for determining the length a spring ought 
to be, but most workmen trust to judgment and 
the eye alone, and when much practice has been 
had they seldom fail to get a correct length. One- 
very good rule is to divide the space between the. 
arbor and the ring of the barrel in two parts, and 
let the spring fill one of them. This invariably 
allows a correct space for the spring to work in. 
Where stopwork is fitted to the barrel, and is in 
perfect working order, the mainspring is always at. 
a tension, 7.¢., 1t is never fully down, nor ever fully 
wound up, consequently ‘ blocking” of the spring: 
never happens, excepting it be fouled with dirty, 
hard oil, which prevents the coils gliding over each. 
other easily. All springs require free oil to them, 
so any dirty oil should be cleaned away, either by 
removing the spring from the barrel (which is best 
done by taking hold of the second or third coil and 
easing up gently, not by the /i7's/, whichis generally 
soft and easily bent), or by working a thinly- 
pointed peg between the coils as far as possible. In 
cleaning a watch that has been running a long time, 
it is always wise to see to the cleanliness of the 
mainspring. This, being the source of power, 
should in every respect be free. It it no uncommon 
thing to find the stopwork wheels either partly or 
altogether removed from the barrel. Generally 
speaking, the stopworks are badly fitted, or 
in the course of time get badly strained, and 
are a source of evil to the watch unless 
corrected,replaced with new, or altogether removed ; 
which last, I think, is more frequently done. 
When the stopwork is perfect in its action, the full 
force of the winding, at the last pull, is not 
felt at the barrel-hook because the stopwork 
takes it; but when it is absent, then the hook 
takes the whole strain, and it isin such barrels 
that strong and reliable hooks are most needed, and 
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the weak and insecure ones fail. When thespring 
13 R with a tang, stopwork is seldom or never 
used. 

I will now direct the attention of my readers to 
some known causes of breakage, which may in a 

great measure be obviated by care in fitting. My 
experience has been that eight out of a dozen 
springs, more particularly in watches of a common 
class, get broken in either the second or third coil. 
I attribute this in some measure to inattention to 
the size and make of the arbor hook, and to want 
of correct tempering of the inner coils of the 
spring. In the earlier and the better class of 
Geneve and English watches, it was usual to cut 
away a portion of the arbor, thus having the hook 
contained within the circle of the ‘‘ roller,” as it is 
sometimes called. Consequently, the spring is 
wound round a true circle, and not anyhow, as is 
too frequently the case where the hook is sticking 
a considerable distance out of the roller. In this 
case, the spring is unevenly coiled, and from 
the pressure of the outer coils against the 
Inner, and these against the hook, which presents 
only a point, be it remembered, and that right in 
the centre of the breadth of the spring, it cannot be 
at all wondered at if the spring does break. In no 
case should the hook be left longer than is neces- 
sary to catch and hold the spring, and the inner 
coil of the spring should fit close round the roller. 
The roller-hook should be a little undercut. When 
& new spring is fitted it should always be observed 
to have a sufficiently large hole in its inner coil to 
fit on the roller-hook, without its being pressed up 
or down in the barrel. 

Always examine the new springs for any specks 
of rust. If marked with it, it is always wise to 
discard them, as the smallest particle of rust may 
prove fatal to the durability of the spring. Where 
springs are kept in quantities, it 1s a very good 
plan to cover them with thoroughly dry slaked 
lime. Springs may be kept for years, without a 
sign of rust appearing upon them, if treated in 
this way. Being only a dry powder, the lime may 
readily be removed by wiping. Itis no uncommon 
thing, either, when a spring breaks, for the hook 
in the barrel-ring to be forced out, and so necessi- 
tate a new one. In doing this little repair, the 
hole should either be fresh tapped, or a new hole 
drilled and tapped, if the old one be too large. 
Never insert the old one and secure with solder, as 
is frequently done; it is a horrid patch, and never 
safe. In fitting a new hook, it should be 
observed to have the thread on it one size larger, 
according to the number of the hole in the tap- 
plate, than the tap was with which the hole was 
threaded. For example, if the hole was threaded 
with a No. 10 tap, the hook should be threaded in 
a No. 9—i.e., one size larger. This insures a tight- 
fitting screw. The point of the hook should in all 
ways be finished before screwing in, so that only 
cutting off and filing down outside the barrel is 
necessary. Occasionally one sees a hook made by 
inserting a piece of wire in a drill-hole, turned 
round, and soldered. This, at its best, is a 
wretched and unworkmanlike way of doing what, 
even when done iu a perfect manner, is only a 
simple job. 

Always take care, in fitting a new hook, that 
the hole comes in the centre of the ring. If 
otherwise, the spring, unless it has a large, square, 
hooking-hole, will be pressed upwards or down- 
wards in the barrel, and so be bound. Always 
keep a little clearance between the springs aud the 
barrel-lid. 

It the lid, when pressed home to its seat, rests 
also on the spring, it will undoubtedly be bound, 
and be robbed of much of its power, and so cause 
it to act in a jerky manner. Always clean out the 
barrel-holes und the arbor, and re-oil them. In 
Pinning on the stop-finger of a Geneve barrel, care 
should be taken that in doing so it is not pressing 
on the barrel-lid. The least portion of clearance 
suffices. It may have seemed needless to allude 
to these little matters, but it is well-known that 
watches frequently stop through neglect of these 
Seemingly trite faults. Remember that small leaks 
siuk great ships, and that one or two apparently 
insiguiticant errors may cause the worker more 
trouble, if neglected, thun might a glaring fault 
Which he feels cannot be passed over without 
‘correction. 

It is always false economy on the part of the re- 
pairer to put cheap springs in watches; the 
difference in the cost of good and bad is but small. 

When fitting springs with hooks riveted to 
them, the workman should always shape the hook 
and polish its face before it is put in the barrel. If 
finished off after, as is far too frequently done, the 
gilding on the barrel will be sure to be injured in 
the process. The rivet of the hook should be kept 
well to the front, so as to prevent the face of the 
hook rising after the spring 1s wound in the barrel. 
Never, on any account, if possible, wind ina spring 
to a verge or lever barrel without the proper 
Winder. if wound in the barrel by the tingers 
alone, it is sure to get telescoped, and, conse- 
quently, will not work free in it. Geneve springs 
may lu some cases be wound in with the winder, 
andin others by hookmg the inner end on the 
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arbor roller, placing the thumb on the barrel-lid 
over the spring, and turning with akey. See, too, 
that the arbor has end-shake when the lid is put 
on. Should a barrel lid fit loosely, burnish the 
edges over with a tool until tightness is obtained. 

When winding in a spring, never let the recoil 
be great, and the hook snatch into the hole, or the 
spring on the barrel hook. It may either be 
injured or torn away by doing so. 

I would like, now, tosay a few words to watch- 
wearers ere I conclude my rather lengthy letter. 
You get very much vexed, do you not, when you 
hear that ominous buzzing, whizzing, rush of the 
spring, when it has departed this life? Of course 
you do, and, mentally, you anathematise the 
workman who last had your watch in hand ; but 
you think yourselves blameless. Not so fast,' good 
friends! Take a piece of cotton thread, and 
attach to it a weight, say, a pound or so; lift it 
gently, and you will raise the weight in safety. 
Now set it down again, and with a sudden jerk 
try to raise it again. Whatis the result? Why, 
the thread breaks, of course. So it is with the 
spring of a watch. Either through a badly-fitting 
key, or a spasmodic rolling-up-a-well-bucket 
style of winding, the spring is unduly jerked and 
strained, and soon or late ‘‘is not among the 
things that are.” Wind up smoothly and regu- 
larly, and ten chances to one a good quality 
spring will Jast many years. I have seen springs 
in good working order after fifty or sixty years’ 
wear and constant usage. Something more than 
mere quality of metal must have contributed to 
such a long-drawn-out existence. 

I had intended to have written a little about 
punching, and otherwise making the holes ; but my 
letter has been spun out to such an abnormal 
length that I fear it will be excluded if I trespass 
any further. Alfojoe. 


WATCH REPAIRING. 


[19894.J|—-‘“‘A FEeLLow WorkKMAN’’ begins by 
saying that his article is intended for amateurs, a 
classof beings requiring in the general way full and 
clear instructions. And then he proceeds, at a tre- 
mendous rate, to cram the art of watch-cleaning 
and repairing into less than five columns of the 
“ E.M.,” the paragraph on putting in pinions being 
tite cream. He really must forgive me for saying 
that the drawings would puzzle a practised jobber, 
let alone an amateur. Far better would it have 
been had he taken up the same space with instruc- 
tions for taking to pieces and cleaning, and left 
the rest for future articles. I appreciate the spirit 
in which the article was written, but the article 
itself must be condemned on account of its extreme 
briefness. I also noticed a short time back that 
“A Fellow Workman’’ advised a querist to scrape 
the end of a hair-spring to make the watch go 
slower, and he must again forgive me if I tell him 
that a more barbarous method does not exist, the 
action of the spring being entirely spoilt by such 
treatment. His method of putting in new holes 
means repitching the depths—no easy jub for an 
amateur. I would suggest the use of a bouchon 
(100 for 1s.). I would also inform “F. W.” and 
“Skip” (p. 65), that it is very bad practice to 
allow a dirty watch to run down. I used to do it 
myself once; but after having had the extreme 
pleasure of twice seeing the ’scape-wheel start out 
of its place minus a pivot, and the watch go down 
with a rash, I relinquished the practiee. Always 
let down the mainspring first thiny in a Geneva, 
und next to removing balance and dial in an Eng- 
lish watch. F. C. Putley. 


DYNAMO-MACHINES. 


[19895.]—I waITED with not a little interest for 
the description of the wonderful machine which 
‘‘Conrad’’ foreshadowed some time ago. Now 
that it has been described, I am somewhat disap- 
pointed, and the most powerful objection I have to it 
1s, thatit will giveno current. We are not concerned 
at present with the way in which the magnetic 
tield is mapped out; but ‘‘Conrad’’ possibly 
knows of the existence of what are termed lines of 
force, and that the current generated in a closed 
coil moving in front of a magnet is proportional to 
the addition or subtraction of lines of force cutting 
the coil. Let W be the work done in moving the 
coil from a position where N, lines of force, cut it to 
another position, where N, lines of force, cut it. C 
= the currentin the coil, E = the electromotive 
force, then W = C (N — x). But the work done by 
the coil must equal the work done in the 
coil, and the work done by the coil is EC? 
.. EC: = C(N - x) where ¢ = the time in mov- 
ing the coil. E¢ = (N — ») and E = (N — »)/t, 
or the electro-motive force is proportional to the 
rate of adding lines of force. Now, in ‘‘ Con- 
rad’s’’ machine, so far as I can sce, lines of force 
are neither added nor diminished during the rota- 
tion of the armature to any appreciable extent. 
The lines of force will cross straight over from one 
pole to the other, and each coil will cut precisely 
the same number in every position. ‘‘ Conrad” 
appears to think that sloping the poles will give 
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him the desired effect, ant might do so to a ve 
slight extent if there a p in the ora 

but as he has drawn it I quetion if he will get a 

measurable current at all. Xx is net the fact of 

the iron cores being magnéy that induces a 

current, but the fact of their hagnetic condition 

being changed, and if there is ù change in the 

condition of the core there is nocunrent, So if the 

cores of ‘*Conrad’s’’ machine arenot Dagnetised and 

demagnetised to a certain extent—thg is to say, 

if there is no heating in the iron of theyore—there 
is no current in the coil. To be sure, the edg.of the 
cores on one side next the N. pole are all 80th, and 
remain S.; but if lines of force are added aid sub- 
tracted (although how this can be in ‘‘ Contyd’s”’ 
machine isa mystery), these ends must be South, 

and more—South alternately, otherwise there can 
be no current ; in other words, there must be mag- 
netisation and partial demagnetisation of the 
cores; therefore, there must be heat ia the iron. 
When ‘‘ Conrad ” hinted at his machine two or three 
weeks ago, I hope it will not pain him if I say that 
I never believed he could do what he professed ; 
indeed, he does not properly understand the prin- 
ciples of dynamo-machines 1n their simplest appli- 
cation; and ‘‘ Conrad”? could do worse than take 
‘“ Humble Bee’s ” advice. . E. 


[19896.]—I ax sorry that “Conrad” (letter 
19882) should have taken my advice to would-be 
constructors of dynamos in the personal sense he 
apparently has done. It was bona-fide advice to a 
class, calculated to help them to attain their 
desires. 

Although the following remarks will be upon the 
substance of ‘‘ Conrad’s’’ letter, I trust he will 
take them in good part, and as meant for the 
general benefit and instruction. I fear that much 
useful discussion is lost to the ENGLISH MECHANIC 
on account of the tendency which many hon. 
members—I should say, correspondents—display 
to personalities and imputations of ignorance, &c. 

“ Conrad” admits that my statements with 
regard to the Brush machine, and his conception of 
its action are true. Now, that seems inconsistent, 
as he says that, during one quarter of a revolution 
only, the coils produce a current, while I say that 
during that particular time they are out of circuit 
altogether. Will ‘*Conrad”’ tell us in which part 
of the revolution the bobbins are effective? He 
does not deny the cutting out of the coils. 

‘‘Conrad’’ is mistaken in his premise that 
currents are o/ induced in wires when the indu- 
cing power (intensity of magnetic field, I presume 
he means) either increases or decreases. That 
proposition involves another—viz., that a current 
cannot be produced in a wire moving in a uniform 
direction in a field of uniform intensity. But the 
reverso is the case. A current can be induced in 
a wire moving in one direction in the earth’s field, 
which is sensibly constant for a large space. 

The true law of electro-magnetic induction 
is, that the E.M.F. induced in a conductor is 
simply proportional to its velocity and the strength 
of the field in which it moves; in other words, to 
the number of lines of force cut by the conductor 
in unit time. Chapter IX. of Fleeming Jenkin’s 
“ Electricity and Magnetism,” goes into the whole 
matter simply and thoroughly, and is worth care- 
ful study by all interested in these questions. Now, 
the Brush machine has its coils rotating in a nearly 
uniform field in one direction for about three- 
eighths of their rotation, and in a similar field of 
opposite direction for an equal time. Perhaps 
‘ Conrad” does not know that the opposing poles 
of the Brush machine are similar; if they were 
unlike, there would be no current. 

The iron in the Brush armature takes a consider- 
able part in making the direction of the lines of 
force perpendicular to the direction of motion of 
the coils. 

The heating of the iron is certainly objection- 
able; both as a loss of power and as dangerous to 
the insulation. It is doubtful, however, that re- 
versals of magnetism are the chief cause of this 
heating. Internal induced currents are more pro- 
bably the cause. 

“Conrad's”? machine will undoubtedly produce 
a current; but the changes in the intensity of the 
tield are so small compared with what takes place 
in other machines, that he will require a great 
weight of wire on the armature to give a good 
E.M.F., or a very high rate of speed. The latter 
method is limited, however, by the fact that the 
magnetic changesin iron take time ; there is, there- 
fore, a limit to useful increase of speed. Although 
‘¢Conrad’s’’ armature-iron is not reversed, yet 
its magnetism is continually altering in intensity 
—the difference is one of degree, not of kind. In 
the Siemens direct-current machines, the iron in 
the armature does not rotate; its magnetic condi- 
tion is constant, and there should not be any heat- 
ing init. Like the Brush armature-iron, it directs 
the lines of force in a perpendicular to the wires. 
Probably the modern Siemens machine is the most 
efficient in use theoretically ; practically it is not 
wound to give the highest efficiency in external 
work. The Edison is practically a Siemens ma- 
chine, but with a rotating core—which is a doubtful 
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improvement. Probaty the best dynamo will be 
one without iron in ‘5 armature, or only a little, 
to direct the lines offorce, and that little not in 
motion. 
I hope a few otrs will take up this subject; it 
hould be of grat interest now.. 
Humble Bee. 


RAMSDE?’S DIVIDING MACHINES.— 
PART :.: THE CIRCULAR DIVIDING 
ENGINE. 


[198¢/.])—TuroucH the kindness of ‘‘ Ascalon,” 
I am mabled to supply the drawings and descrip- 
tion of Ramsden’s apparatus. The description 
may be convenientl vided into three parts: of 
these, Parts I. and II. relate to the circular divid- 
ing engine, and Part III., to that for dividing 
straight lines. Ramsden was the first to construct 
a machine which would divide circles or circular 
arcs with anything like accuracy; and though his 
Invention has, doubtless, been superseded by 
modern and more delicate mechanism, yet the 
account will be read with interest ; especially his 
marie of ratching or cutting the teeth of the main 
wheel. 

I believe Hindley, of York, was the first to 
employ the tangent-screw as a means of obtaining 
slight angular motion in astronomical instruments, 
and mention is made of an equatorial mounting, 
having this appliance, made by him. 

Troughton also invented a dividing-engine, and 
I trust some reader will send an account of the 
method he adopted, of dividing the great wheel 
into precisely equal parts. Ramsden’s method 
being a tentative one, is long and laborious, and 
must soon have been supplanted by other and 
more direct means of obtaining the same result. 
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possession. Of this sum of £615 paid to Mr. 
Ramsden, £300 was given to him, 


the improvement made by him in discovering the | wheel. 
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‘+ Several different arbors of tempered steel, are 


as a reward for | truly ground into the socket in the centre of the 


The upper parts of the arbors that stand 


engine, and the remaining £315 for his giving up | upon the plane, are turned of various sizes to suit 


the property of it to the Commissioners. The 
following description of the engine is that given 
upon oath by Mr. Ramsden himse 

“ This engine consists of a large wheel of bell- 


metal, supported on a mahogany stand by three 


. oo 
e 


F’lGa.3 


7. 
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_The following description of Ramsden’s circular 
dividing-engine is copied from Dr. Gregory’s 
‘¢ Treatise on Mechanics.” The original drawings, 
together with other information, will be found in 
Rees’ “ Cyclopædia.” 

On discovering the method of constructing this 
machine, its inventor, Mr. Jesse Ramsden, received 
£615 from the Commissioners of Longitude, en- 
gaging himself to instruct a certain number of 
persons, not exceeding ten, in the method of 
making and using this machine, from the 28th 
Oct., 1775, to 28th Oct., 1777, also binding himself 
to divide all octants and sextants by the same 
engine, at the rate of 3s. for each octant, and 6s. 
for each brass sextant, with Nonius’s divisions to 
half-minutes, for as long time as the Commissioners 
should think proper to let the engine remain in his 


legs, which are strongly connected together by 
braces, so as to make it perfectly steady. On each 
leg of the stand is placed a conical position pulley, 
whereon the dividing wheel rests; to prevent the 
wheel from sliding off the friction pulleys, the 
bell-metal centre under it turns in a socket on the 
top of the stand. 

“ The circumference of the wheel is ratched or 
cut (by a method which will be explained here- 
after) into 2,160 teeth, in which an endless screw 
acts. Six revolutions of the screw will move the 
wheel a space equal to one degree. Now a circle 
of brass being fixed on the screw arbor, having its 
circumference divided into sixty parts, each divi- 
sion will consequently amount to a motion of the 
wheel of ten sec., six of these will be equal to a 
minute, &c. 


the centres of different pieces of work to be 
divided. a 

“ When any instrument is to be divided, the 
centre of itis very exactly fitted on one of these 
arbors, and the iustrument is fixed down to the 
plane of the dividing wheel, by means of screws 
which fit into holes, made in the radii of the wheel 
for that purpose. 

‘¢‘The instrument being thus fitted on the plane 

of the wheel, the frame which carries the dividing 
part is connected at one end by finger screws 
with the frame which carries the endless screw, 
while the other end embraces that part of the 
steel arbor, which stands above the instrument to 
be divided, by an angular notch in a piece of 
hardened steel; by this means both ends of the 
ue are kept perfectly steady and free from any 
shake. 
‘‘ The frame carrying the dividing point or tracer, 
is made to slide on the frame which carries the 
endless screw, to any distance from the centre of 
the wheel, as the radius of the instrument to be 
divided may require; and may be there fastened, 
by tightening two clumps, and the dividing point or 
tracer being connected by the double- jointed 
frame, admits a free and easy motion towards or 
from the centre, for cutting the divisions without 
any lateral shake. 

“From what has been said, it appears that an 
instrument thus fitted on the dividing wheel, may 
be moved to any angle, by the screw and dividing 
circle on its arbor ; and that this angle may be 
marked on the limb of the instrument, with the 
greatest exactness, by the dividing point or tracer, 
which can only move in a direct line tending to 
the centre; and is altogether freed from the in- 
convenience that attends cutting by means of a 
straight edge. This method of drawing lines will 
also prevent any error that might arise, from an 
expansion or contraction of the metal during the 
time of dividing. 

‘ The screw frame is fixed on the top of a conical 
pillar, which turns freely round its axis, and also 
moves freely towards or from the centre of the 
wheel; so that the screw-frame may be entirely 
guided by the frame, which connects it with the 
centre; by this meaus any eccentricity of the 
wheel and the arbor, wouid not produce any error 
in the dividing, and by a particular contrivance 
(which will be described hereafter), the screw, 
when pressed against the teeth of the wheel, 
always moves parallel to itself, so that a line join- 
ing the centre of the arbor, and the tracer con- 
tinued, will always make equal angles with the 
screw. Fig. l represents a perspective view of the 
engine. Fig. 2is a plan, of which Fig. 3 repre- 
sents a section on the line (xy). xv and y are points 
on a horizontal line passing through the centre of 
Fig. 2. 

‘í The large wheel A is 4din. in diameter, and 
has ten radii, each being supported by edge bars, 
as represented in Fig. 3. These bars and radii are 
connected by acircular ring, B, 24in. diameter and 
gin. deep; and for greater strength the whole is 
cast in one piece of bell-metal. 

“« As the whole weight of the wheel rests on its 
ring B, the edge bars are deepest where they join 
it, aud from theuce their depth diminishes both 
towards the centre and circumference, as repre- 
sented in Fig. 3. 

‘“ The surface of the wheel A is turned very 
flat and true, and its circumference turned true. 
The ring C, of fine brass, was fitted very exactly 
on the circumference of the wheel, and was fastened 
thereon with screws, which, after being screwed 
as tight as possible, were well riveted. The face 
of a large chuck being turned very true and flat 
in a lathe, the flattened surface («, Fig. 3) of the 
wheel is fastened against it with holdfasts, and the 
two surfaces and circumference of the ring C, a 
hole throvgh the centre, and plane pert round it 
(b), and the lower edge of the ring B, were turned 
at the same time. D is a piece of hard bell- 
metal, having a hole which receives the steel arbor 
(d), made very straight and true. This bell-metal 
was turned very true on an arbor, and the face 
which rests on the wheel at / was turned very flat, 
so that the steel arbor (d) might stand perpen- 
dicular to the plane of the wheel; this bell-metal 
was fastened to the wheel by six steel screws (Z). 

‘* A brass socket, Z, is fastened in the centre of the 
mahogany stand, and receives the lower part of the 
bell-metal piece, D ; being made to touch the bell- 
metal in a narrow part near the mouth, to prevent 
any obliquity of the wheel from bending the arbor: 
good fitting is by no means necessary here, since 
any shake in the socket will produce no bad effect, 
as will appear hereafter, when we describe the 
cutting-frame. 

“« The wheel was tken puton its stand, the lower 
edge of the ring B, Fig. 1, 2, 3, resting on the 
circumference of these conical friction pulleys W, 
to facilitate its motion round its centre. The axis 
of one of these pulleys is in a line joining the 
centre of the wheel and the middle of the endless 
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screw, and the other two placed so as to be at 
equal distances from each other. 

“ Fig. 1, F, isa block of wood, strongly fastened 
to one of the legs of the stand; the piece y is 
secured to the upper side of the block, and has 
half-holes, in which the transverse axis / (Fig. 4), 
turns ; the half-holes are kept together by the 
screws (l.) 

“The lower extremity of the conical pillar P 
(Fig. l and 4) terminates in a cylindrical steel- 
point K (Fig. 4), which passes through and turns 
in the transverse axis / (Fig. 4), and is confined 
by a cheek and screw. 

“ To the upper end of the conical pillar is fastened 
the frame G (Figs. 2 and 4), in which the endless 
screw turns ; the pivots of the screw are formed 
inthe manner of two frustums of cones, joined 
by a cylinder, as represented at X (Fig. 5). These 
pivots are confined between half-holes, which 


touch the cylindrica! parts ; the half-holes are 
kept together by screws («), which may be 
tightenend at any time, to prevent the screw from 
shaking in the frame. 

“ On the screw arbor is a small wheel of brass 
K (1, 2, 4and 5), having its outside edge divided 
into 60 parts, and markea at every 6th division, 
1, 2, and to 10. The motion ofthis wheel is shown 
by the index y (4 and 8) in the screw-frame G. 

“H (Fig. 1) represents a part of the stand, 
having a parallel slit in the direction towards the 
centre of the wheel, large enough to receive the 
upper part of the conical, perpendicular pillar P, 
which carries the screw and its frame; and as the 
resistance, when the wheel is moved by the endless 
screw, to against the side of the slit H, which is 
turned to the left hand—this side of the slit is faced 
with brass, and the pillar is pressed against it by 
a steel spring on the opposite side. By this means 
the pillar is strengthened and supported laterally, 
and yet the screw may be easily pushed from or 
against the circumference of the wheel, and the 
pillar will turn freely on its axis, to take any 
direction given it by the frame L. 

“ At each corner of the piece I (Fig. 4), are 
screws 1, of tempered steel, having polished coni- 
‘cal points. Two of them turn in conical holes in 
‘the screw-frame, near O; and the points of the 


‘other two screws turn in the holes in the piece O. 
. The screws p are of steel, 


which, by being 
tightened, prevent the conical- pointed screws 
from moving when the frame is moved. 

“L (1, 2, and 6) is a triangular piece, which 


serves to connect the endless screw, its frame, 


&o., with the centre of the wheel. Each arm of 
this frame is terminated by a steel screw, that may 
be passed through any of the holes q, iu apiece Q, 
as the thickness of the work to be divided or 
the wheel may require, and are fastened by the 
finger-nuts 7 (1 and 2.) 

‘t At the other end of this frame is a flat piece of 
tempered steel, (4), in which is an angular notch. 
When the endless screw is pressed against the 
teeth of the circumference of the wheel, which 
may be done by turning the finger-screw, s, to 
press against the spring ¢, this notch embraces 
and presses against the steel arbor, d. This end of 
the frame may be raised or depressed by moving 
the prismatic slide « (Fig. 2), which may be fixed 
at any height by the four steel screws (v.) 

“ The bottom of this slide has a notch K (Figs. 
land 6), whose plane is parallel to the endless 


` press Only on the conical parts, and do not| screw, and by the part of the arbor, d, resting in 


this notch. This end of the frame is prevented 
from tilting. The screw, S, is prevented from 
turning by tightening the finger-screw, W. 

‘The teeth on the circumference of the wheel 
are cut by the following method :— 

“ Having considered what number of teeth on 
the circumference would be most convenient, which 
in this engine is 2,160, or 360 x 6, I made two 
screws of the same dimensions of tempered steel, 
in the manner hereafter described, the interval 
between the threads being such, as I knew by 
calculation, would come within the limits of what 
might be turned off the circumference of the 
wheel: one of these screws, which was intended 
for ratching, or cutting the teeth, was notched 
across the threads, so that the screw, when pressed 
against the edge of the wheel, and turned round, 
cut in the manner of a saw. Then, having a seg- 
ment of a circle a little greater than 60 degrees. 
of about the same radius as that of the wheel, and 
the circumference made true, from a very fine 
centre, I described an arc near the edge, and set off 
the chord of 60 degrees on this arc. This segment 
was put in place of the wheel, the edge of it was 
ratched, and the number of revolutions and parts 
of the same counted between the interval of C0 
degrees. The radius was corrected, in the propor- 
tion of 360 revolutions, which ought to have been 
made, in 60 degrees, to the number actually found ; 
and the radius so corrected was taken in a pair 
of beam compasses, while the wheel was in the 
lathe ; one foot of the compasses was put in the 
centre, and with the other a circle was described 
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on the ring; then half the depth of the threads of 
the screw, being taken in the dividers, was set on 
this circle outwards, and another circle is described, 
cutting this part: a hollow was then turned on the 
edge of the wheel of the same curvature as that of 
the screw at the bottom of the threads; the bottom 
of this hollow was turned to the same radius or 
distance from the centre of the wheel as the out- 
ward of the two circles before mentioned.” 
Orderic Vital. 
(To be continued.) 


EVOLUTION— THEORY AND PRACTICE. 


[19898.]—Some years ago I noticed in this 
journal questions were asked relating to this sub- 
ject, and the answers given, as far as I remember, 
were limited to the square and cube roots, and 
that, in the rule-of-thumb sort of way, without 
much reference to the why and wherefore. In 
some arithmetics which havecome under my notice 
a rule is given for the extraction of roots of all 
powers, which (dispensing with the necessity of a 
proper formula, as already adopted in the square 
and cube roots) results in a roundabout method 
and extra work. Let a person understanding 
common division, imagine the work which would 
be required, if at each time of annexing a new 
figure to the quotient, he should multiply the 
divisor by the whole of the quotient, and subtract 
from the proper part of the dividend. Such as 
this, by analogy, is the rule given. 

Having lately given some attention to the study 
of this subject, I am now able to set forth a method 
founded on a uniform principle applicable to find- 
ing roots of all dimensions; and will endeavour to 
explain, also, several matters which are not re- 
ferred to in the usual stereotyped rules; and this 
method is, I think, as simple as it is possible to 
find. 

Instead of giving arbitrary rules, which, as a 
form of words, are soon forgotten, I shall appeal 
to the understanding by means of algebraic for~ 
muke, showing how obtained in each case, and 
also thcir uniformity. And I think it will not be 
difficult to make this understood by those whose 
attainments extend no farther than common long 
division, seeing that, in the absence of negative 
signs, complexity is avoided. The formule will 
also be much more easily remembered than forms 
of words, or otherwise worked out in order to find 
necessary procedure, for few persons, I believe, 
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can remember the rules usually given even for 
cube root. 

As in common division we bring down one figure 
at a time,so in the square root we bring down 
two, and so on, according with the index of the 
root sought ; but in order that we may commence 
at the right place, a system is used of putting a 
pont over the unit’s place of each period to be 

rought down. Thus, putting a point first over 
the unit’s place, we, for the square root, mark 
over every second figure to the left, and also to 
the right, if there be any decimals, and so on, 
corresponding to the index of the root sought. 

The formula showing the necessary procedure in 
each case may be found by taking « + v asa 
factor, the number of times corresponding to the 
index of the root sought, which, worked out, gives 
for the square root, a? + 2 av + 27, cube root 
ax 3 xr + 3 ax? + 2* biquadrate r.a' + 4 
Ox + 6 ax? + 4425 4+ 2', and the fifth root @ + 
Sale + 10 av? + 10 ata + 5 art + 2°, which last 
is as far as I need go, as the principles are evident 
for higher powers. But this information would 
be of little use, eyen to an algebraist, without under- 
standing how the terms (minus the first term) are 
to be placed in order to be added, so as to make a 
divisor, which is to be multiplied by the new root 
figure to produce the subtrahend. Now, if we 
take each term of any formula specified as above, 
beginning at the right, and place them in the order 
—units, tens, &c.—it is correct; but then, as each 
term often consists of several figures (when found) 
it would overlap the term to its left. In order to 
rectify this, the use of a formula of cyphers is 
rie ee and the terms added for a total divisor ; 

UB; 


Square. Cube. Biquadrate. 5th. 
0 00 000 0000 
0 00 000 
0 00 
0 


and the last term to the right, under the unit’s 
place. In order, therefore, to pioneer correctly, 
it is advisable to place in the divisor’s place the 
formula of cyphers, which may be indicated, ready 
to annex to the left each term as worked in 
figures, not forgetting the last term to be under 
the last 0. 

But algebraic formule (minus first term) here 
shown, if worked out into figures, would produce 
the subtrahend. But in order to somewhat 
contract the working, and to havea divisor (as in 
common division) with which to compare the 
remainder so as not to exceed, it is better to 
minimise the formula by dividing it by the z! the 
symbol of the new root figure ; so then our divisors 
will stand thus. (It is better, however, to say 
here, that the lst term is not again wanted after 
the first remainder is found, in fact done with). 


2a +2 

bat -+ Bar 4- 2? 

40% + 6a%r + 4a2% 4+ 93 

ða! + 10 ate + 10 aa? + ba + a! 


Which, when worked into figures in each re- 
spective case, is the sum of every divisor through- 
out, which x by the new root figure gives the 
subtrahend. 

It is now time to explain what is meant by the « 
and the z. Now, as is usual, «@ means a known 
quantity, and « an unknown quantity, for a in the 
first place is the result of a table of powers, ob- 
tained either from memory or otherwise, and when 
subtracted from the lst period, as said before, the 
first term is done with. In the 2nd place, 2 is 
to be always understood asthe whole of the root 
or quotient found; and x is the new root figure 
annexed, or to be in the quotient. But before we 
find this we make use of a somewhat blind guide— 
namely (after annexing the next period to the re- 
mainder), the trial divisor, which is the commencing 
term of the respective formula to be used, as last 
shown. Having from this estimated a new 
quotient figure which we think to be satisfactory, 
we complete our divisor as per formula; we add 
up, and multiply by quotient figure for subtrahend, 
get our remainder, and proceed as before if more 
periods are there. In common division, there is 
the whole divisor to estimate from, but in evo- 
lution, only part of it—the known part. Bya 
mental calculation of the next term, and thus by 
adding materially to the trial divisor (using the 
provisional new figure) more certainty would 
result. 

There is, however, another blind guide—the 
remainder ; but examples following will make this 
better understood. 


20 2. ta 2 = 
EE g 43 $3 ʻu 
E.A 3 z, S Ou g2 
a> = BS PN = on 

© <qj Rg aay 
y 360 20 260 83 28 o6 
wW 6,858 300 5,858 19 GOL 1,026 
*4/ 130,320 4,000 120,320 30 11,872 25,544 


>y 2,476,098 50,000 2,376,398 47 223,696 586,530 
Here, in each case, where we know tbat the 
quotient is 18, &c., yet instead of 8 we get 13, 19, 


30, and 47 times, where we must not have more 
than 9; and again, the remainders are from about 
14 to 2} times as much as the divisor. Thus we are 
completely at sca as to the sufficient new root 
figure; but perhaps there may be a genius among 
our readers who could enlighten us with a method 
of getting over this difficulty. 

I will now conclude with an example to the th 
root worked out; and in addition to the foregoing 
explanations it may be necessary to tell some of 
your readers that the numbers and letters in the 
formulx separated from other groups by x mean 
that the numbers represented thereby are to be 
multiplied together, and that the small figures just 
above the a and x mean also the number of times 
they are to be factors therein. The usual method 
of the square root is essentially the same as the 
formula hereinbefore given. Ex. Find the 5th root 
of 14,348,907. 

Formula. lst subtrahend a’; lst divisor 5a' + 
lOate + lOar? + ber + 2), 7 ae 

a =2x2x2x2x9— 14348907 (27 


——- 


bal = 5x 2x2x 2x 2= 80.0000 | 11148907 
l0aic = 10x 2x 2x 2x 7 = 660.000 
l0ate? = 10 x 2x 2x 7x 7 = 1960.00 
5a? = 5X2XT7xX7xX7= 3430.0 
a = 7x7x7x7= 240 

7 x 1592701 =11148907 

Barry-road, S.E. J. H. Huxley. 


MEDICAL REPLIES. 


[19899.J—Fuat Fret, Bow Lecs, Knock KNEES, 
AND WEAK ANKLES (46382), is a comprehensive 
query, which I can only deal with in mere outline. 
As to flat feet, these are due either to congenital 
imperfection of the bony arch of the feet, or undue 
standing upon the feet, and permanent straining of 
the girder-like ligaments by which the base of the 
bony arch of the foot is kept together. In either 
case, flat feet is an incurable infirmity, and one 
that must be borne with. The policy of such a 
sufferer is not to aspire to become a postman, or 
to take up any other life which requires good feet. 
If he does he will always be getting lame and in- 
curring suffering. Such a man should become a 
shoemaker, a tailor, or if he have the brains or 
education to take up a higher walk in life, he may 
become a wood-carver, an engraver, or other 
sedentary occupation, in which there is larger 
scope for an able man to rise. 

Knock KNEES is due sometimes to congenital 
deformity of the bones which form the knee- joint, 
sometimes to mere weakness of the interna] lateral 
ligaments of the knee-joint. The application of a 
splint, or jointed iron bar support, to the outer 
part of the knee, so as to keep the knees straight 
and take the strain off the internal lateral liga- 
ments of the joint, is here the remedy. Sometimes 
we use a plaster and bandage casing for the knees, 
the plaster being put on wet, and the limbs held 
straight till the plaster has firmly set. The child 
then has either to be kept off its feet, or to walk 
with stiff knees foratime. Various expedients of 
this kind are indeed used to keep the knees from 
yielding inwards while the child is growing, but 
their selection and their practical application can 
only be advised upon seeing the case, and the appli- 
cations need to be seen to be understood. Growing 
children, in such cases, should always be kept off 
their feet as much as possible, and especial care 
should be given to the construction of their boots. 
Low laced-up shoes, with square toes, broad treads, 
and very low, broad, vertical heels are essential. 
Weak ankles ara due either to flat feet or toa 
relaxed condition of the internal lateral ligaments 
of the ankle-joint, and previous remarks apply. 

Bow-LEGS are sometimes due to conditions of the 
knee-joints analogous to those causing knock- 
knees, but on the outer side instead of on the inner 
side. But in some of these cases the bones of the 
limbs are bent ; sometimes the thigh-bones are 
curved too much, sometimes the leg-bones are 
curved, sometimes both. Here the treatment is 
preventive and remedisl. Preventive treatment 
resclves itself into keeping the child off its feet, or 
giving mechanical support to the bones so as to 
prevent further yielding. Remedial treatment 
consists in giving the child such food as will 
supply earthy matters to stiffen the bones more 
rapidly. Here again we come back to feeding 
these children uyon oatmeal porridge and milk. 
In these cases, unless there be some rare constitu- 
tional defect, the disease is generally due to the 
fact that during pregnancy and nursing the mother 
lived too largely upon meat and beer, and too little 
upon vegetable food, milk, and breadstuffs, such 
as brown bread and oatmeal, &c. The result is 
shown in the softening of the mother’s teeth by 
absorption of the earthy constituents while the 
baby dependent upon her has its bony framework 
forming; also by the fact that the child’s bony 
framework is uot sufliciently consolidated by 
earthy matters, and therefore remains in the gristle 
stage so late that the leg bones bend under the 


action of the muscles and under the weight of the 
body. Under the tension of the respiratory muscles 
also the ribs bend, lose their curve, and the chest 
flattens, or the patient becomes permanently 
‘ pigeon-breasted.’”? Of course other hygienic 
conditions must be attended to. 


Sıx Disease — Psoriasis (46429).—‘' Marine 
Engineer ” will do well to live largely upon fresh 
vegetable diet and fruit, to avoid getting over-fat. 
Local applications are of little use, but a mere 
patch may sometimes be benefited by wearing over 
the skin a thin sheet of indiarubber or gutta- 
percha, or other waterproof material. This re- 
lieves the eruption for a time, certainly, but I am 
inclined to think that the amendment is not per- 
manent. A little creasote ointment (vaseline, 15 
parts; pure creasote, 1 part, and thoroughly 
L:corporated), may also be applied, as cold cream 
would be used for an irritable face. Internal 
remedies there are which exert a large and more 
or less permanent control over the disease. But 
they are powerful and poisonous, and cannot 
safely be prescribed unless upon personal examina- 
tion of the patient. ‘‘ Marine Engineer” may 
safely try a vegetarian diet. What has been said 
about milk is uot reliable. 


MARRIAGE (43435).—The question of health 
before marriage is one of which the importance is 
very inadequately realised. ‘‘ Widower” asks 
whether a woman aged 25, ‘‘who has suf- 
fered from pleurisy and sore throat,’’ is eligible 
as a wife. The sore throat, if an ordinary 
one, [and not of the nature of ulceration of 
the windpipe, may safely be ignored as not indica- 
tive of constitutional weakness. ‘‘Pleurisy’’ is 
another matter, but in its forecast depending alto- 
gether upon the accuracy of the diagnosis. Some 
people call a mere pain in the side, due to neuralgia, 
or temporary weakness, ‘‘a pleurisy.” Rheumatism 
of the muscles of the side, again, is often called 
‘*pleurisy.’? Real pleurisy is inflammation of the 
lining membrane of the chest-wall and of the 
covering of the lung, and it is serious—generally it 
is indicative of lung-disease. If the woman is of 
good weight in proportion to her height, not 
short-breuthed on going upstairs, and a good 
sturdy walker, not easily fatigued, she is not likely 
to have lung-disease or other constitutional 
delicacy. If over fat, that is not good. But here 
again, the question turns upon the diagnosis, and 
this can only be safely arrived at by the skilled eye 
of a practical physician. People about to marry, 
and especially women, should always see that 
the spouse has passed the examination of a good 
life office and insured his life «t ordinary rates. For 
the working classes the best oflice by far is the 
Governmeut Assurance, effected through the Post- 
office. In this the funds are absolutely safe, they 
are not wasted in advertising, or in commissions to 
agents, and the forms were admirably drawn, 
under the advice of Dr. Farr. 

DEAFNESS (46494).—A celebrated surgeon of the 
last generation, when lecturing to the students on 
surgery, On coming to the subject of ear-diseases 
used to say, ‘‘ Gentlemen, there aretwo kinds of 
diseases ot the ear—one that is curable by syring- 
ing and one that is not.” He then went on to his 
next subject. I think that, speaking generally, 
what Lawrence used then to say is as 
true as ever; but patients suffering from 
deafness are not content to take the opinion 
of a good surgeon and act upon it, and 
which in most cases comes to this: ‘‘ Let it alone.” 
They will keep tinkering ot the ear, and they will 
try every quack who offers assistance. ‘‘ Auris’? 
muy or may not be one of those to whom I should 
say ‘‘Letit alone’’; but I cannot say without seeing 
him and making my own diagnosis. I cannot help 
him by letter-writing. 

Coau-TAR Soars (46533).—The only “effect ” 
that these soaps produce is to put money into the 
pockets of the quacks who sell them. There is no 
soap better than the pure hard yellow soap. All 
soap and all ablutions are cleunsers, but otherwise 
they are not disinfecturs. For disinfection of the 
hands wash them in a weak solution of 
Condy’s Fluid, just strong enough to be well 
coloured. For antiseptic purposes, use a 
solution (one in twenty) of carbolic acid after 
cleansing the hands well with soap and water, and 
rinsing the soap off thoroughly, as soap and car- 
bolic acid naturally spoil each other. A cleanser 
is that which removes foul matter. A disinfector 
is that which kills or destroys its foulness, and, 
generally, by oxidation or other decomposition. 
An antiseptic is that which arrests decomposition, 
and so arrests foulness from arising, or from in- 
creasing. 

Cop-Liver Orn (46534).—No cod-liver oil `s 
better medicinally than that which can be bougit 
by the pint at a really respectable fishmonger’,, 
who knows what is what in cod-liver oil. Th) 
light-brown, dark-brown, and other advertisel 
oils are all quackery, out of which large fortune: 
have been made by gulling the public, and whic, 
o in no sense, worth the price which is put upor. 
them. 

IxrantT’s Foop (46540.) — The reason why 
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atented and proprietary foods for infants get so 
argely into vogue is generally because mothers 
and nurses do not know the simple cooking which 
is necessary to make nice foods. For babies under 
six months new milk, mixed with an equal bulk of 
boiling water and sweetened with louf-sugar, is 
the best. It should be sucked out of a bottle. 
Absolute cleanliness at every step—from the milk- 
ing of the cow to the sucking-in of the food—is 
essential; and when the baby is ill, it is 
nine cases out of ten because the mother does 
not know her business. The compound food 
mentioned by ‘‘ Sigvald” would be very good 
after the child begins to get its teeth — 
say, after six months old. But I doubt 
whether much is gained by any special or very 
complex foods unless very carefully prepared and 
partially cooked with great accuracy on a large 
scale, as some of the proprietary foods are. Baked 
flour, well boiled to thin gruel and then mixed 
with an equal quantity of milk and sweetened, or 
fine oatmeal, or barley flour treated in the same 
way, are as good in a general way as anything 
that can be made. Butif the stools are pasty, more 
flour is going down the child’s throat than is 
digested ; if curds of milk come away the propor- 
tion of milk must be lessened ; if sourness, flatu- 
lency, and colic occur, the mother or nurse is 
generally a slut, and an emetic of ten grains of 
ipecacuanha powder in a little thin gruel should 
be given to empty out the foul contents of the 
stomach, and be followed by a little castor-oil to 
clear out the contents of the intestines. Mean- 
while, feed the baby on barley-water, and inspect 
the bottles, teats, pots and pans, and other nursery 
arrangements, in order that a clean start may be 
made. Children are as often overfed as underfed. 
Many nurses lay a baby on its back and hold the 
bottle up so as to give the child no alternative but 
instant suffocation or over-gorging its stomach 
and all sorts of consequent aches and pains from 
surfeit, 

James Edmunds, M.D., &c. 


Grafton-street, Bond-street. 


THE ETHOXO LIMELIGHT. 


[19900.]—Ir gave me great pleasure to see in 

your issnv of the 24th, Mr. Lewis Wright’s valu- 
able testimony of the merits of the ethoxo limelight. 
I believe I was the tirst to publish its use as a sub- 
stitute for hydrogen gas, in a paper read before the 
Manchester Photographic Society, on my *‘ Auto- 
matic Oxygen Apparatus,” in which the principle 
used by Mr. Fisher is fully described. ‘he only 
difference being that the oxygen gas for the regu- 
lation of the burner is taken from a T -piece a short 
distance away from the ether tank, to prevent the 
ether from rising into it. Mr. Wright seems to 
doubt the efficacy of the pulverised pumice in pre- 
venting explosions. If he had used ıt as often as I 
have the past three years, under varying conditions 
and circumstances, 1 believe he would come to the 
same conclusion—viz., that it is the best safeguard 
against explosions. I would not work without it. 
I have tried other materials, notably coarse emery 
and sand, but found they offered little or no ob- 
struction to the passage of the flame. While on 
this subject, let me call attention to the safety 
mixed jets, so called from having a single layer of 
wire gauze in some part of the burner, which offers 
as much obstruction to the passage of flame as a 
sieve to the passage of water, or un open doorway 
to the inlet of air: such jetscannot be too strongly 
condemned. Valves are not much better, for if by 
any mishap—as, for instance, the filling of the 
hydrogen bag with oxygen befcre it has been 
emptied, and done for the sake of economy (such 
mistakes have occurred and will occur again). Now 
should the pressure be suddenly checked, the ex- 
plosive mixture rushes down the pipes, and if a 
rubber or other membrane be interposed to prevent 
the return of gas, burns it and passes on unchecked 
to the bag, ending in its total demolition, if nothing 
worse occurs, the past season not having been, I am 
sorry to say, without its mishaps, Mr. Fisher him- 
self being one of the sufferers, but trust he is re- 
covering. 

A good thing for experimental trials is an india- 

rubber balloon. This should be filled with the 
mixed gas as it issues from the nozzles, after it has 
been adjusted to give the best light, afterwards 
attaching it to one of the taps. So long as the 
pressure is kept up by the contraction of the india- 
rubber it burns all right; but when the balloon gets 
exhausted, the explosive velocity being greater 
than the pressure, the light is carried back, the 
balloon bursting with a sharp report. Another of 
Mr. Wright’s objections is the storage of the ether. 
Until the advent of gelatine plates, ether in one 
form or other was found on the shelves of every 
photographer all over the world, and is still used 
without any great complaints about its storage or 
‘t carriage.” I have oftener heard the jumping of 
the stopper of the ammonia-bottle than that of the 
ether. I havo avery simple remedy for that—viz., 
an indiarubber finger-stall drawn over the stopper 
and neck like a cap, W. Broughton. 


CHEAP MICROSCOPES. 


[19901.]—May I bs permitted to revert to the 
question of cheep microscopes, seeing that therehas 
been, as yet, no response in the direction mentioned 
in a communication which appeured in the columns 
of “ E. M.” on the 27th January last, No. 19659, 
p. 495? I have yet to learn that it is beyond the 
range of possibility to produce ‘‘a perfectly effi- 
cient’ microscope-stand at a less cost than £2 10s. 
If we consider what has been accomplished by the 
Americans in the manufacture of clocksand watches, 
will anyone be bold enough to assert that even 
a first class microscope-stand is as complicated a 
piece of mechanism, or requires a more perfect 
adaptation of parts, or more accurate workmanship, 
than a watch or clock? Yet these are produced 
by machinery in almost unlimited quantities. 

Surely, it is not too much to hope that some 
English optician will be found with sufficient enter- 
prise to undertake the manufacture of stands and 
accessories for microscopes by automatic machinery 
—otherwise, it is very probable that by a continued 
observance of the conservative and restrictive 
policy of high prices for what is, to many, un- 
necessary workmanship, the Americans and other 
foreigners will swamp the English market with 
cheap microscopes as they have already done with 
clocks and watches. 

Take, for instance, the Peep-o’-day clock, manu- 
factured by the ‘‘ Ansonia Company” of New 
York, U.S. It is not so very many years since, 
that a timekeeper, of equal excellence, would have 
commanded nearly as many pounds as they now 
cost shillings. Iam afraid that English artisans 
would never have taken the initiative in a reform 
tending towards cheapness of production. In the 
case above mentioned, however, the loss tu the 
English watch-trade—and I may say, to the 
country—must have been incalculable when we 
think of the tens of thousands of watches alone 
which have been exchanged for English gold. 

It is perfectly clear that a very excellent stand 
for a microscope need and ought to cost but little, 
since the price of materials is not worth taking into 
consideration, and we have also seen that by the 
employment of suitable machinery, in other 
instances, the cost of production is so marvellously 
cheapened. 

I wish tu be distinctly understood that it is not by 
any means intended to sacrifice efficiency for the 
sake of economy, nor do I see any necessity for 
such an undesirable result, since the chief cost must 
now, as ever, lie in the construction of the lenses. 

G. Welborn, Ph.C. 

Woolsthorpe, March 28vh. 


TOLMAN’S BATTERY. 


[19902.]—Witu all due respect for Mr. Tolman’s 
improved sal-ammoniac cell, permit me to state that 
that form of battery has been known to electricians 
for 15 or 16 years, and was the first form of the 
Leclanché, which depends for its E.M.F. upon 
the reduction of the salts of ammonia into their 
approximate elements by electrolysis. 

The chlorine, uniting with the zinc, and the 
ammonia, being liberated, is absorbed by the 
water; now if this cell has any great demand upon 
its energy, particularly as it is pretty well sealed, 
the ammoniu cannot escape, and it soon becomes 
polarised ; but if that gas, at the moment of its 
liberation, met with an element able to decompose 
it, then the energy of the cell would be prolonged. 
This the peroxide of manganese supplies, giving up 
an equivalent of oxygen which unites with the 
hydrogen of the ammonia forming water ; and if the 
cellis allowed sufficient time to rest between its 
action, the manganese abstracts oxygen from the 
air ready to give up when next called upon. 
The reason of the cell becoming at all polarised is 
that the sal-ammoniac is more readuy decomposed 
than the manganese. When a substance is found to 
substitute the manganese, and give up its oxygen at 
the same rate as the decomposition of the sal-am- 
moniac, we shali have a splendid battery. I admire 
the ingenious construction of the cell, dispensing 
with the porous pot and allowing a good passage 
for the current ; but must protest against the exclu- 
sion of so important a factor as the manganese. 

W. Haines (Firm of Newton and Cv.) 


MR. BENNETT’S BATTERY—GRATIS 
ADVERTISEMENTS. 

(19903.J—I THank “Os,” Mr. Soward, and Mr. 
Horton for their replies to my query regarding 
soda. I quite understand that Mr. Bennett’s paper 
did not say that ‘‘ potassium hydroxide’’ and soda 
were the same thing; but E think to any beginner 
ignorant of chemistry it may imply as much. It 
would be much better if all chemicals, &c., likely to 
be used by beginners, where there would be no 
likelihood of a mistake, were called by their com- 
mercial names. 

It may interest some readers to know that the 
porous cell can be dispensed with. 

I have some cells made up in teacups, with a tin 
partition across the middle, cut so as to be a fair 
fit, so as not to allow small chips to pass 


and perforated with a few small holes. The 
partition may form the negative plate; but 
{Í prefer a negative plate, parallel with the 
partition and midway between it and the side 
of the cup, packed with turnings between the cap 
and it, and it and the partition. The positive 
plate is a bit of sheet-zinc hooked over the side of 
the cup and reaching to the bottom. (Of course it 
must be kept carefully from touching the partition.) 
The cup is half-filled with solution. One of these 
will ring my bell for one hour and a half con- 
tinuously, and will regain its normal strength in 
about an hour. I have not found any difficulty 
from having the positive side open to the air, 
neither of my cells being closed. 

I have noticed that cells made up on this plan 
will not start work as quickly as with a porous 
cell on Mr. Bennett’s original plan. 

I must say that ‘‘Os’’ has expressed the senti- 
ments of all our readers whom I know, as to Mr. 
Chaster’s letter on p- 61. He ought certainly to 
send a description of his battery, not merely an 
advertisement. W. W. iH. G. 


[19904.]—I nave had a good deal of experience 
some time ago with battery cells, and appreciate 
their improvement very much. Now Mr. Bennett’s 
discovery may be regarded as the distinct root of 
all future battery cells. I think they may be used 
almost for every purpose for which voltaic cells 
are used, depending on the number of elements 
and arrangement for the various purposes re- 

uired. 

I have tried one of these cells this week (ending 
Ist April), and I am highly gratified with it; and 
I have made a modification of it, which wi!l almost 
make it cheaper. My plan is identical with the 
Bennett cell, except that I substitute carbon or 
coke (broken to the size of beans and peas) for the 
iron borings, with equal satisfaction. This modi- 
fication is all open at present, but I intend to have 
an air-tight stopper on the porous pot. The liquid 
has subsided more than an inch in eighteen hours, 
which a stopper would prevent. I believe they 
are stronger when open; but of course they won’t 
be so durable. One cell will produce a shock, with 
an ordinary size coil (shocking coil), lasting many 
hours ; but the ultimate duration of these cells has 
yet to be ascertained, and Mr. Bennett’s announce- 
ment of that will be universally welcomed by the 
readers of ‘‘ ours.” 


South Shields. J. H. Anderson. 


SCREWDRIVEBS. 


{19905.J|—Stm Epmunp BEcKETT’s paper on 
screwdrivers puts me in mind of a circumstance 
which occurred with me nearly 30 years since. it 
wasat the close of the General Exhibition in Cork 
in the year 1852. 

The late Mr. John Kennan, the well-known 
engineer in Fishamble-street, Dublin, was packing 
up a very beautiful lathe which he had exhibited ; 
he was on his knees screwing down the cover of 
the case with a screwdriver set in a brace, I was 
standing by him, when he turned up his good- 
humoured face and said, ‘‘ That, Mr. Lecky, is the 
only machine I have ever known in which increaso 
of power is accompanied by increase of speed ” ! 
You will easily perceive the drollery of his remark. 

lst April. Robt. J. Lecky. 


COMBINED ELLIPSE AND ECCENTRIC 
CHUCK. 


[19906.]—A rRACTICAL plan I have seen tried for 
this has been to makethe piece that keeps the leading 
screw of the eccentric chuck from endway motion, 
instead of being, as usual, attached by screws, to 
turn ona pivot, so that by turning it back, the 
screw is free and can be withdrawn, leaving the 
slider free to traverse under the guidance of the 
ring and bars proper to the ellipse chuck. Another 
way is to make the nut of the slider to attach to it 
by a screw (or two), as the leading nuts of orna- 
mental sliderests are. This screw, or screws, cab 
be withdrawn by a thin turnscrew, inserted by a 
hole through the nose of the chuck. 

Treadle. 


LATHES AND LATHE-MAKING. 


[19907.]-—‘“ J. K. P.”? wishes always to be 
courteous, and is sorry to see, by ‘‘Scorpio’s’’ 
letter (12877), that he has failed in being courteous 
by ‘* guessing at” something that he cannot under- 
stand. ‘J. K. P.” is not aware that he did guess 
at anything; there was no guessing required. Now, 
speaking in the first person, I (J. K. P.’’) say 
that I did not understand ‘‘ Scorpio’s”’ ** notation,’’ 
and I did not use the word ‘‘nomenclature ” at all. 
And I have some reason to believe that ‘‘notation’’ 
means the form in which an equation or mathe- 
matical formula is expressed, and as ‘‘Scorpio’’ 
himself says the formula that he supplied was 
mutilated by the man who composed his letter, 
No. 19819, he need not have got his raiment so 
very much rent on that point. It appears that 
“ Scorpio ” has taken the two words ‘‘ notation ”’ 
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and “‘ vernacular,” both of which appear in my 
letter on p. 55, and out of them has evolved 
“nomenclature,” which he pretends to quote as 


mine. 

As to Whitworth’s plan of rounding-off the 
threads being “‘slovenly,’’ or the ‘‘certain /athe- 
screws USED for ornamental turning,” &c., &c., in 
‘*Scorpio’s’’ letter, I beg to say that I have been 
cutting screws for 40 years, and that I never, in the 
whole course of my experience, saw a screw cut by 
any one else, or still less (except once) cut one 
myself that did not at least ‘‘ profess’’ to be rounded 
off to a greater or less extent. That one unfore 
tunate exception I remember to this day with 
remorse. 

What on earth are “ Scorpio’s’’ ‘* unavoidable 
inequalities’? ? 

As to ‘‘analogy’’ between trigonometry and 
poetry, I don’t see the need of supposing such to 
exist. I merely said I could not understand a poem 
any better than I could ‘‘ Scorpio’s’”’ formvla. 
Acknowledging humbly, as I do, my ignorance or 
want of appreciative power, I am said to lack 
“ courtesy,” forsooth! Must I go further still, 
and tell ‘‘ Scorpio ” that by ‘‘ shop ” I mean work- 
shop? And, further still, to tell him that almost 
all lathes, except those made by Holtzapffel & Co., 
or by such makers as copy H. and Co.’s tools, have 
Whitworth’s threads on their mandrels, as e.g.: 
plain, ungeared, in. lathes, jin. diameter, nine 
threads to an inch; geared in. lathe, lin. diameter, 
eight to an inch: 5}in. geared, Ifin. diameter. 
seven to an inch; Gin. geared, ljin. diameter, 
seven to an inch, and so on. As a practical man, I 
should never dream of putting anything but a 
Whitworth thread on a new lathe-mandrel. Save 
and except that, I have often thought, and do now 
believe, that a very much coarser thread would be 
better still; say, for lin. nose, six, or even so low 
as four, threads to the inch, and the nose itself not 
more than #in. long. But this is verging on the 
heretical and chimerical, so I forbear. Pye 


UNIVERSAL CUTTER. 


[19908.]—-I Now give a description of an instru- 
ment which sometimes is called a ‘‘ fly-cutter,’’ and 
sometimes a ‘‘ universal cutter.’’ Itis very easily 
made, and is capable of doing very beautiful work. 
The one I am describing, and which I have made 
for my own use, I only work in two poa tons, ver- 
tical and horizontal, and though I have seen de- 
scriptions in books of instruments somewhat 

imilar, but made to work at intermediate angles 
to mine, I never saw any advantage in it, and they 
are much more complicated. Fig. 1 is a general 
view; the head or frame ABC is of gunmetal 
cast in one piece. The part A, which carries the 
mandrel, is lin. long by jin. diameter, and is 


through and pinned as shown at C, and must be 
placed so that when I is in tool-holder of slide- 
rest, according to which side the shank is placed 
on, so the mandrel of instrument will either be 
truly horizontal or vertical. The shank I is ŝin. 
square. When used horizontally, the gut-band 
from overhead passes directly round the grooved 
pulley E; but when used vertically, after passing 
round F, the band must go round the two guide- 
pulleys K K. A side view of these guide-pulleys, 
and their mode of attachment to frame, is given in 
Fig. 2. The pulleys are secured to an iron boss, L, 
by two screws, which also serve as axles; and the 
boss has a shank M, which screws into the frame 
B Fig. 1, so that the guide-pulleys, with their 
boss, can be readily unscrewed and removed at 
pleasure. Fig. 3 shows the shape of the tools used 
in instrument. The four in bracket are a front 
view, and the fifth a side view. The tool shown 
in tool-holder is generally made in three or four 
widths at cutting end. These tools are lin. long, 
by fin. by din. shank. With this instrument, suc 

work can be done as plain fluting of different 
widths ; what is called the basket pattern, either 
straight or spiral; also straight line patterns on 
flat surfaces, such as the lid of a snuffbox; and 
this is also the best tool to use, set vertically, in 
beading or fluting irregular-shaped articles in com- 
bination with the curvilinear apparatus. Also the 
geometric staircase, which is very beautiful, can 
best be donewith it; and as Mr. Evans explains how 
it may be done with the eccentric chuck, in the 
number for March 3rd, I shall give a short account 
of how I have executed the same pattern with this 
instrument. First turn the stem of your vase, or 
whatever the article is, cylindrically between 
centres of lathe; set your slide-rest with this in- 
strument in tool-holder, parallel to work, with the 
mandrel of it horizontal, and a tool similar to the 
one shown at G of whatever width you wish the 
steps of your stairs to be. Throw off the band of 
your lathe, and put the overhead gut in its place 
around the pulley E. Place the counting index 
point in first hole of circle on dividing-plate of 
lathe, and beginning at one end of work, make 
the first cut straight into the centre of cylinder, 
which, if it is of any length, will require a back 
steady to support it. For the next cut, move main 
slide of rest as many degrees of its scale as are 
equal to the width of tool used, and move the 
index as many holes on dividing-plate of lathe as 
will give the spiral required, whether a quick or 
slow one, and take a second cut to the same depth 
as first; and so on, making the same movements 
between each cut until the stairs are complete. I 
often make it double or treble if the cylinder is of 
any thickness, and to do this you move back the 
slide of rest to where it commenced, then place 
index point at the half or third of circle, according 
as you want a double or treble spiral, and proceed 
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cylindrical; the mandrel is of steel, and has a 
round boss D at one end, having a square hole 
through it, into which fits the tool 
secured by the set-screw H, which has a squared 
head for a small spanner. This square hole or 
tool-holder must be made so that the centre of the 
tool is in a line with the centre of the squareshank 
I, so that, no matter whether the instrument is set 
vertically or horizontally, the tool will still be in a 
line with the centre of lathe mandrel. The dotted 
lines show the shape of steel mandrel and how it is 
coned to compensate for wear, and of course, A 
is bored out to correspond, and the two are nicely 
ground together. Over the otherend of mandrel a 
steel pulley, E, is slipped and made to revolve 
together by a feather, and at F are two lock-nuts, 
by which the wear can be taken up; there is an 
oil-bole in centre of A, as shown. At C the castingis 
bored to fit tightly on the rounded end of shank I, 
and both casting and shank are then drilled 
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as before. I think anyone will say there is less 
risk of injury to the work by accident in this mode 
an Mr. Evans’s, and besides, the cutter revolving 
so much quicker, leaves a cleaner cut than with a 
fixed tool and the eccentric chuck. Another way 
in which I have sometimes varied this pattern is, 
previous to cutting the steps, to bore out the 
cylinder its entire length, and after the steps are 
cut, to insert a rod turned to fit the bore, of ebony, 
say, in an ivory staircase, or an ivory rod in 
an ebony staircase, and the contrast is very 
pleasing. 

In using the universal cutter, you must feed it 
very gently, and keep the tool sharp, and drive it 
quickly ; otherwise, in consequence of the neces- 
sarily small size of the pulley E, only lin., the band 
will slip and the tool catch in the work, though it 
never does any damage, such as a fixed tool in the 
slide-rest would do if it were to * oe & 


HUXLEY’S CALCULATING MACHINE. 


(19909.J—TuEe machine for calculations illus- 
trated on page 56, ENGLIsH MECHANIC, is novel 
and ingenious, but the description fails to convey to 
your readers that its utility 1s likely to equal that 
of a well-arranged straight slide-rule. In such 
calculations as, say, the cost of llewt. Iqr. 171b., 
13cwt. 2qr. 191b., 17cwt. 3qr. 13lb. at 17s. 7d. per 
ton, the latter instrument giving the respective 
values 120, 144, 188 pence, each within one half- 
penny of correct, all at a single setting, and each 
operation and result being left undisturbed and 
open for revision (when necessary, at least) ; but by 
the propesed machine, for same examples, the 
ewts. orqrs.in a ton on arm G having been adjusted 
to the price 17s. 7d. on arm F, the arms B C re- 
quire to be pressed together or opened for each 
calculation, so each operation on B C, but last, has 
to be disturbed, and consequently is beyond re- 
vision unless by re-setting. And, further, as by 
the straight rule, square and cube powers and 
roots are obtainable at sight, and such calculations 
as 4/5°5°/ 11 x 53/37 x 17 give 19:2, answer, very 
nearly, at one setting. A careful consideration of 
the two systems, viz., by proposed and straight 
instrument, is important. 

March 28th. 


GRESHAW’S AUTOMATIC VACUUM 
BRAKE. 


Buttershaw. 


[19910.]—I wave noticed lately several queries 
in the ENGLISH MECHANIC relating to the suto- 
matic vacuum brake on the L. and S.W.R. I 
have prepared a short description of it with a 
rough diagram, which I trust you will insert, if 
you can afford the space, feeling sure it will be of 
interest. 

Gresham's automatic vacuum brake is a modified 
form of Smith’s automatic vacuum brake, and has 
been tried on the G.N. and L. and N.W. railways. 
It has also been fitted to the new L. and S.W.R. 
rolling stock. Its action is as follows :— 

Before starting, the driver creates a vacuum 
with the large ejector on the engine in the train 


pipe, and also in the vacuum reservoirs (R), in 
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connection therewith, which are under each oar- 
riage. Whilst running, the vacuum is maintained 
by the small ejector until the brakes are required 
for use, when air is admitted to the pipes, and 
the brakes are applied. 

Under each carriage is fixed a patent valve V 
(Fig. D), which is connected with the reservoir R, 
the Hardy brake cylinder B, and the train-pipe P, 
a passage being also provided to the atmosphere. 
Whilst the vacuum is maintained in the train pipe 
the main valve V (Fig. 2) is drawn into the posi- 
tion shown, and the rubber faces F’ are pressed 
against the seatings in valve-casing C. The pres- 
sure of the atmosphere entering at K and acting 
on the diaphragm D serves to keep the valve in this 
position. It will be seen that all communication 
between the brake cylinder B and vacuum reservoir 
R is effectually cut off, while the brake cylinder is 
ia free communication with the atmosphere, and 
the blocks are kept clear of the wheels. At the 
same time the ball-valve B’ is unseated. leaving a 
free passage P’ through the main valve V’ between 
the main pipe and the reservoir, and the vacuum is 
maintained in the latter. 
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destroyed in the main pipe P, either by the driver, 
guards, or by accident, the pressure on D forces it 
and the valvo V’ over; the rubber faces F seat 
themselves, and those marked F’ are unseated. 
Meanwhile, the valve or ball B’ has been seated, 
preventing the destruction of the vacuum in the 
reservoir. In the position as above described, the 
main valve V’ cuts off all communication between 
the atmosphere and the brake cylinder, and, owing 
to F’ being unseated, the vacuum in reservoir R 
draws out the air from the brake cylinder. The 
leather diaphragm in brake cylinder is forced up, 
and the piston-rod draws up lever L, carrying with 
it the rocking shaft, and consequently the rods 
which pull the blocks on to the wheels. To release 
the brake m vacuum is created in the pipes, the 
valve V' returns to its first position, the vacuum is 
destroyed in the brake cylinder, and the brakes are 
released. Clayton’s coupling is used with this 
brake. 

Can Mr. Stretton kindly say if the automatic or 
self-closing couplings for the Westinghouse brake 
have been condemned, as I see that all the new 
carriages fitted with that brake have the old- 
fashioned cocks at the end of each vehicle. Will 
he kindly say why this change has been made? If 


it will be of any interest, I shall be happy to send. 


a sectional sketch of the couplings. 
Centaur. 


THE CONTINUOUS BRAKES RETURN. 


(19911.}—Tue Eighth Continuous Brakes Re- 
turn (No. C 3,149) has just been issued, and the 
following tabl gives the amount of rolling stock 
fitted with brakes which appear to fulfil the neces- 
sary ‘‘ conditions.’’ 

As upon former occasions, I have placed vehicles 


Barker’s Hydraulic brake has been removed from 
three more Midland carriages and replaced by the 
Sanders and Bolitho. 


The Lancashire and Yorkshire Railway Company 
has nineteen engines with the Westinghouse brake, 
but seven of these are working with trains not so 
fitted. 

The North-Eastern have 35 goods engines pro- 
vided with the Westinghouse brake to work excur- 
sion trains. 

Kendall’s steam brake has now become extinct, 
as the North-Eastern Company has removed it from 
the trial train of one engine and nine vehicles, and 
this rolling-stock will be refitted with the Westing- 
house brake. 

One new system appears for the first time in the 
present return— W. Parker Smith’s automatic 
vacuum. It is fitted to four vehicles on the 
Liskeard and Caradon railway, but it can only be 
applied by the guard. 


The following brakes are also in use, but they do 
not fulfil the conditions, and are, therefore, in- 
efficient :— 


Barker’s Hydraulic (two systems). 
Clark’s chain. 

Wilkin and Clark’s chain. 
Clark and Webb’s chain. 
Fay’s. 

Fay and Newall’s. 
Newall’s. 

Heberlein friction. 
Smith’s vacuum. 

Parker Smith’s vacuum. 
Westinghouse pressare. 


Jt is unsatisfactory to find that, during the past 


which are provided with connecting-pipes only in | half-year some companies have fitted trains with 


a separate column. 


inefficient brakes, which, at some future time, will 


Statement showing the amount of Rolling-stock fitted with Continuous Brakes which appear to 
comply with the Conditions of the Board of Trade, December 31st, 1881. 
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Amount of B = 
Stock fitted. | „q P Pa 
Bt g S 
: g 7 es R=) — A 3 
Name of Continuous Brake. Name of Railway Company. gi s 2983 a 8 > 
2 123 /ea pe 
2 E3 ng | AF 
Barker’s Automatic .. .. | Great Eastern oe SA ai 2 12 51,809 
Eames’ Vacuum Di .- | Lancashire and Yorkshire we 5 8 Not given 
Fay, Newall, and Eames’ Lancashire and Yorkshire as i6 10 Not given 
Fay, Newall, and Sanders’ Lancashire and Yorkshire z au 6j) ca Not given 
Sanders and Bolitho Vacuum | Great Western a we 297*, 996 {l 1,033,053 
š jð s3 Lancashire and Yorkshire 2 2 i Not given 
5 sy jj Midland ie re si 281* 1,703 | 714 2,550,317 
” y’ j3 Somerset Joint Committee ee Se 2 i 
Smith’s Automatic Vacuum .. | Great Northern .. i és 2 33} .. 33,422 
99 j5 - Lancashire and Yorkshire we 5 33 s Not given 
5 j T London and South Western 13 42 s 16,653 
j 5) j3 Taff Vale .. sè es a 4 15 . 11,731 
‘9 ‘3 Dublin, Wicklow, and Wexford.. 2 14 10 2,040 
Steel M‘Innes .. is .. | Caledonian .. zi és wa 4 33 10 23,689 
Westinghouse Automatic Great Eastern 64 | 757 ; 792,932 
55 3j Great Northern se 2 l4 6 | 16,750 
$ = Lancashire and Yorkshire 19* 37 z Not given 
53 j London and South Western ee 2 7 be 19,593 
y 5 London, Brighton, & South Coast | 238 |1,672 ' 313 2,428, 266 
is 9 London, Chatham, and Dover .. 12 71 9 131,351 
y $ Midland — a e | 57 94) OA 430.931 
“3 5% Midland, Scotch Joint Stock ie 40 J 
zi 3 North Eastern s aa x 271* 1,590 | 123 2,734,307 
eo 99 Rhymney .. RA so is S 13 13 38,868 
5 S) West Lancashire .. T s. 3 16 ahs 23,008 
s3 ‘a Caledonian .. s va 24 | 501 GG 95,300 
iy Glasgow and South Western 52; 160; 153 322,224 
3 a North British s $ 33 96 | 656) 245 1,122,656 
$s connecting-pipes | East Coast, Joint Stock, and Cars. | 121 ss 
Total as above és 1,465 | 8,535 | 1,997 
Total June 30, 1831 1,132 | 6,881 | 1,224 
| Showing an increase of .. 333 ! 1,654 | 173 


The total passenger rolling-stock consists of 
9,287 engines, and 45,235 carriages and vehicles, 
and the table shows that only 1,465 of the engines 
and 8,35 of the carriages are fitted with efficient 
brakes. 

The Great Western and Midland companies 
include 578 engines as fitted with the Sanders and 
Bolitho Vacuum brake, but the fact is they are 
provided with steam brakes, which do not fulfil 
the conditions, and are not self-acting in case of 
accident. 

During tho half-year twelve more Midland ex- 
press engines have had the Westinghouse Driving- 
Wheel brake fitted to the coupled wheels. Sixty- 
six horse-boxes and other vehicles have, during 
the same period, been fitted with connecting-pipes 
for both the Westinghouse and Sanders brakes. 


have to be removed or modified, thus causing great 
unnecessary expense, trouble, and delay. 
Clement E. Stretton. 
Saxe-Coburg-street, Leicester, March 3lst. 


Errata.—P. 81, col. 2, line 70, for ‘mound 
on the foil, if iron, carefully ’’ read ‘‘mound, on 
the foil, of iron carefully,” P. 81, col. 3, line 34, 
for ‘‘base’’ read ‘‘box.’’ P. 88, col. 3, line 14 
from bottom, for ‘‘compound of ammonia ” read 
‘compound ammonia.”’ 

Alfred W. Soward. 


AT a cost of £88,000 nearly 1,900 miles of rail- 
way have been interlocked on the London and 
North-Western Railway. 


REPLIES TO QUERIES. 


——+4+—__ 
#L* In their answers, Correspondents are re- 


spectfully requested to mention, in each instance, the 


title and number of the query asked. 


[310411.J]—G.N. Engines (U.Q.)—There was a 
class of passevger engines introduced about the 
time referred to, built by Hawthorn. ‘This class 
had single driving-wheels, 6ft. Gin. diumeter, and 
leading and trailing wheels 4ft. diameter. The 
cylinders were lGin. diameter and 22in. stroke, 
boiler 10ft. by 4ft., 174 tubes, 2in. diameter; lap of 
valves lin., lead in full gear, 3-16in., ports 14in. 
long, steam ports liin. broad, exhaust ports 2jin. 
wide, no dome, cylinders inside. Or does querist 
refer to those of the Crampton type, inside cylin- 
ders and intermediate crank-shaft? They had 7ft. 
drivers and l6in. cylinders, stroke 20in. They were, 
I believe, built by E. B. Wilson, Leeds.—Car- 
STAIRS. 


[34042.)—G.E. Engines (U.Q.)—The old 97— 
102 class, built by Stephenson, were, as “N. Z.” 
remarks, very powerful engines considering the 
period when they existed. They had domes of the 
well-known Stephenson type, on firebox; I believe 
he is correct with regard to the dimensions he 
quotes. To these, however, I can only add the 
weight, which was 244tons, of which S8tons l6cwt. 
rested on the leading-wheels; 10tons licwt. 2qrs. 
on the driving-wheels, and 4tons 19cwt. on the 
trailing-wheels.—CARSTAIRS. - 


n Lind Engines (U.Q.)—If 
‘CR. N. H.” has not yet got the required informa- 
tion, the following may be of service to him. These 
engines were used on the Midland, M.S.L., 
L.B. and S.C., and E.C. railways. They were 
built by E. B. Wilson. On the M.R. 26 and 27, 
on the Brighton 61 to 69, and E.C.R. Nos. 103 to 
107 were of this type. They were single engines, 
with inside cylinders, double frames, inside bear- 
ings to driving-axles, and outside to leading and 
trailing ; fluted dome on boiler, and safety-valve 
to match on firebox. The pumps were either 
worked by a small eccentric (outside), or by crank- 
pìns in the bosses of the driving-wheels. They 
varied on different lines in minor details. All had 
cylinders, l5in. by 20in. stroke; driving-wheels, 
Gft.; carrying-wheels, 4ft. M.R.26 and 27 had 
124 tubes, 2in. by 1lft.; heating-surface, 708 sq. 
ft.; firebox, 57 sq. ft.; and weight, 24 tons. The 
«Jenny Lind,” on the M.S.L., had more firebox- 
surface, viz., 81 sq. ft., and grate-area, 12} sq. ft. 
Other engines of the same class had 142 tubes 2in. ; 
heating-surface, 910 sq. ft.; firebox, 90 sq. ft. ; 
total, 1,000 sq. ft.; boiler, 3ft. 10in. by 11ft. long. 
The E.C.R. “Jenny Linds” (103—107) weighed— 
tons cwt. qrs. 


On leading-wheels........ 7 17 
s OUTIVIDE py sa vases 10 19 0 
», trailing ,,  ....eee. 4 0 2 
Total iscrisse aa 22 17 0 
—CARSTAIRS. 


[45569.]—Velocity of Water in Sewers.— 
«J. C. S. B.” is in error in the result on page 571, 
Vol. XXXIV.; he shows a greater discharge for 
18in. pipe 3 full than is due to 18in. pipe running 
full down 1 in 100. Velocity 55 yR x 2H, 
55 4/°436 x 2 x 52°S = 55 x 6'8 = 374ft. velocity, 
374 x 1'254 = 469 cubic feet per minute. 

_ 1:254 = area of water in pipe = +436 

2:574 = wetted circumference of pipe 

R is the hydraulic mean depth, and in circular 
pipes running full is one fourth diameter, and 
would be 1°7671 / 4:712 °375 in that case as 
against ‘436 as above; the 18in. pipe full would 
have velocity 346°5ft. per minute, and discharge 
610:2 cubic feet per minute.—Jomn S. B. BELL, 
C.E., Newcastle. 


(45765.]—Watch Jobbing (U.Q.)—“‘ Cranto ” 
must enlarge his barrel holes, turn a stopping to 
fit, rivet in, and open to fit pivot: but this must 
be carefully done, or the barrel will be thrown out 
of flat. You omitted to mention the sort of 
barrel you wish to operate upon.—F. C. PUTLEY. 


45766.|—Watch Fusee Chain (U.Q.)—One 
end must form a double link, and the other a single 
one. To accomplish this hold the chain in the 
nippersin such a manner that only the part to be 
removed projects beyond them, the best place to 
hold it being across the next rivet, which is thus 
prevented from starting. Rest the projecting 
link on its edge on a piece of hard wood or bone 
held in the vice, and with the point of a penknife 
split the link open, and extract the rivet and the 
broken part of link. Should rivet remain behind, 
it may be extracted by placing it over a small 
hole, using the point of a needle as a punch, and 
alight tap with the hammer. Practise upon a 
large chain at first, and for rivets get a piece of 
chain wire from a watchmaker. Fit chain together 
so that both hooks point the same way.—F. C. 
PUTLEY. 
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[45864.] Universal Joints in Shafting.—In 
the annexed sketch ‘‘Ignoramus’”’ has sketch 
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asked for of the cup-and-ball joint for shaft. It is 
known as Keller’s. The pin shown by dotted 
lines in left-hand half goes through the bar in the 
right-hand half, one of which pins merely bears 
against the interior wall of the shell. In another 
form the globular portion is kept in the hemi- 
spherical shell by means of a rmg-cap bolted by its 
flange to a flange on the other portion. In that 
case friction is the only thing compelling one 
portion of the shaft to turn the other. I think it 
will be better for the querist to usa four joints at 
angles of 15° than two at 40°.—J. T. M. 


[45949.]—Soldering.—I am merely about to 
mention that for soldering anything that can be 
done with a lamp, there is nothing like muriate of 
ammonia dissolved in water; whatever has to be 
soldered, the solder melts just when thé muriate 
evaporates. The wire or brass is merely wetted 
with it and touched with the solder, as it dries and 
evaporates. No cleaning is required, and no corro-~ 
sion takes place, and it is seen at once when the 
solder will melt.—Epw. Txos. Scort. 


[49990.]—Organ Pipes (U.Q.)—The scale of 
ipes in the above-named query are as follows :— 
$ 4in. by 3}in.; Ten. C 2in. by 13in., Mid. C 
Ijin. by 1 1-16in.; G in Alto }in. by pin. I may 
here also state that the front boards of those 
pipes are cut across inside for height of mouth, 
which is one third the width of pipe.—D. W. C. 


[46015.|—Fowls.—I see every now and then 
questions about their laying, and about this most 
people are sadly mistaken, and then complain of 
the fowls. You hear people say, ‘I get so few eggs 
and I give them the best barley, maize, and in extra 
quantity too, and the eggs don’t pay the cost.’’ Yes, 
and you may go on giving them barley and those 
kind of things, and they don’t lay. People are 
quite mistaken. Fowls are really animal feeders ; 
and if you want them to lay and to go on laying 
the greater part of the year, you must not give them 
too much barley, wheat, &c., but give them some 
animal food. Had I not done away with the 
account, I could have told a tale about my fowls. I 
always let them come into the garden when dig- 
ging, orturn up some ground for them to get the 
worms. I collected all the snails I could get, and 
it is a good plan to get a sheep or bullock’s liver 
and boil it hard, and give them a little every day. 
I cannot tell particulars; but we had five fowls, and 
from them we got above 1,500 eggs in the year, but 
gave them little grain food. They cannot lay 
properly if they don’t have animal food.—Epw. 
Tuos. Scort. 


ead aa bel eo Wire Gauge.—‘‘ Col- 
lodion ° should procure from Spons, Charing 
Cross, the ‘‘ Report of the Committee of the Society 
of Telegraph Engineers,” price ls., in which he 
will find a table of the B.W.G. according to dif- 
ferent authorities. Mr. T. Hughes also issues, 
with same publishers, a pamphlet on the ‘‘ English 
Wire Gauge,” price 2s. 6d., which contains a table 
giving the French and German gauges. From the 
tables he will find that B.W.G. has no definite 
size to any No. of wire, but that wire of a certain 
No. may be seme thousandths of an inch smaller 
or larger than the gauge by which it is measured. 
—Novn. Dor. 


[46161.)—Pumping to Pressure.—If I put 
down a set of pumps for the high level, I should 
want an escape-valve in the well or in the reser- 
voir, More information will oblige.—WaTEeR 
Moror. 


|46180.]—English and Norwegian Fish 
Guano.—Somewhere iu the Parliamentary papers 
there is a report from Consul Crowe on the trade 
and industries of Norway, but when it was issued 
I do not know. I am inclined to think that some- 
thing similar to the following appeared in these 
pages some time ago, but here is an abstract of the 
matter. The Norwegian fish guano is made by 
grinding fish-offal, composed chiefly of heads and 
bones of the cod. The Norwegian manufacturers 
of Lofoden and Finma rkmake their guano almost 
exclusively from the heads and spines of the cod- 
fish, offal from herrings and soft parts of cod and 
other fish being seldom utilised for this purpose, 
as the expense of producing guano from the latter 
substance is greater and the product of an inferior 
quality. The manure which originally appeared 
for sale under the name of Norwegian fish guano 


was made exclusively of the first-named substances, | 


and, according to chemical analysis, is composed of 
the following elements: Water, 13 per cent. ; 
organic substances (of which S per cent. is nitrogen, 
and 7°6 per cent. ammonia), 49°3 per cent.; and 
inorganic substances (of which 14°9 per cent is 
phosphoric acid), 387:7 per cent. This larger pro- 
portion of fertilising agents has led to its being 
held in such high favour in the agricultural 
markets. It is manufactured as follows : The heads 
and bones of the fish are collected at the fishing- 
places and dried on the hills in the open air, before 
putrefaction sets in, the heads being tied in bundles 
of twenty each, and the bones carefully separated. 
After having been sutticiently dried, so as to be no 
longer exposed to the risk of putrefaction, they are 
carried into the manufactory, where they are cut 
into small pieces, thoroughly dried on plates in a 
kiln, and crushed; finally, the mass is ground 
between large millstones to the fineness of common 
flour. The heads and bones are crushed separately, 
but mixed together during the grinding process. 
As a rule, one sack, containing 204 pounds of 
bones, is mixed up with five sacks of heads; this 
turns out the best result. When guano is to be 
produced from damaged salt fish and herrings, the 
mode of manufacture is different, as the fish is not 
capable of being dried when containing salt, 
which must be previously removed. This is effected 
by means of a cylindric caldron of iron, farnished 
with the necessary cranes and openings for filling 
in and taking out the raw material; after that the 
cylinder is filled, steam is led into the bottom of 
the same from a boiler, and the mass exposed to a 
pressure of 30 pounds for about half an hour, suf- 
ficient to separate the salt, which runs off through 
a channel in the cylinder. The mass is then taken 
out, dried in the kiln, and crushed and ground in 
the manner above described. Fat is a similar 
hindrance to drying the raw material. When 
guano, therefore, is to be produced from herrings, 
or flesh of whales, Greenland sharks, &c., the mode 
of manufacture is the same asin the case of salt 
fish, the fat being extracted by means of steam- 
pressure, after which the mass is easily dried and 
ground. (Guano of herring-heads is manufactured 
in the samo way as cod-offal, the raw material 
being simply dried and ground ; but this guano is 
of an inferior quality.—S. A.C. 


[46189.]—Muffle for Firing Painted Glass 
—To “Jack or ALL TravrEs.”’—Many thanks. 
Would you add to your kindaess by giving draw- 
ings and dimensions of cast-iron mufile to take 12 
by 12 superficial, and with four shelves; also some 
idea of how to fix it in brickwork. Iam not near 
pottery, and no fireclay to be had in locality. 
State ‘distance from firebars to bottom of mufte. 
Also whether the flame must be in contact with 
bottom and all four sides ?—VITREUS. 


(46234.] — Drum Timepiece.—Some_ corre- 
spondents seem to be puzzled about pallets of 
drum timepieces, when cut, to put them in repair. 
This is easily done by lengthening either pivot of 
pallet-arbor, and putting a new bush to shift 
pallets either forward or backward, as required, 
tor a new place for wheel to work ou. A frequent 
cause of stoppage in these timepieces is the wearing 
of pivot above pendulum; when this is the case, 
it is best to make a new pivot here, and pet a new 
bush in plate; this gives the desired result, both in 
pivot and escapement.—SkIr. 


[46281.]—L. and N.W.R. Brake Trial.—The 
brake tried ou the L. aud N.W.R. on the 15th of 
February, was Gresham’s modification of Smith’s 
automatic vacuum brake. I have sent a description 
of it to the editor, which he will perhaps insert.— 
CENTAUR. . 


[46285.]—Railway Brake Trials at Newark. 
—I cannot say whether a report of these can be 
obtained ; but “E.W. J.” will find full details and 
much interesting information as to the engines 
which drew the trains, and also concerning the 
action of the brakes, in the Exyineer, published 
immediately after (Vol. XX XIX.)—CENTAUR. 


[46295.]—Paralysis.—I am very doubtful, if 
“O. R. Bs” friend went to the trouble and ex- 
pense of making a machine, if it would be of 
much use. I purchased a rotatory foot- power 
tricycle in May last year, thinking, at the time, 
I should partly regain locomotive powers. I could 
then walk, with the use of a stick, one or two 
hundred yards—not more, and I can do the same 
now. I can certainly drive the machine with more 
ease, and up a moderately stiff hill; but the only 
benefit I have derived from it is after doing eight 
or nine miles in this hilly part of Somerset, I am 
able to sleep better. Has “C. R. Bs” friend 
ever tried Turkish baths? For my part, I think 
there is more benefit to be got from Turkish baths 
than many are aware of. Cannot Dr. Edmunds 
tell us how to rig up one for home use ?— 
Horervt. 


[46296.]—Harmonium or Organ. — Gentle- 
men, thanks. On suction I decide ‘' Joiner’s’’ 
more at back, one over other with strips on under- 
side. 
Would strips affect tone? Sub-bass stands in way. 


Soundboard appears simple and effective. 


Is it still possible to put complete rows at back, or 
must I be content with half-rows ? Will ‘‘ Joiner ” 
kindly give promised hints for making the board, 
asitmay be difficult to get two rows one over 
other. If doomed to half-rows, could channels 
be brought from sub-bass, same way, so dispensing 
with my present double-pallet action, which, with 
coupler, is stiff, and wastes wind. If practicable, 
how long should bass-pallets be -—BETAa. 


(46296.]_Harmonium or Organ.—The rela- 
tive merits of the above instruments were dis- 
cussed at great length some years ago m the 
MercHanic. If “ Beta’s’’ experience has not 
already proved to him which is the best, a revival 
of that discussion would hardly convince him. 
For my own part, I never heard from the har- 
monium the same rich, sonorous bass and clear 
ringing treble as is produced by American organ. 
Nor do I think it altogether due to voicing of the 
reeds or cavities in tubeboard, but these along 
with the exhaust system. Don’t change to pres- 
sure bellows ‘‘ Beta.” If you want more power 
and variety, sell your organ and begin afresh with 
four-row tubeboard ; er if the present instrument 
has voiced reeds and you add other two rows, let 
them be unvoiced. ‘* Joiner’s’’ sketch and mime 
are almost identical—viz., channels under mortice 
board. He shows it with a second tubeboard at 
back; reed apertures cut in mortice boards, with 
reeds screwed on over channels similar to har- 
monium plan, will answer. The reeds would thea 
require covering by a sort of shallow box, the side 
over heel of reed hinged so as to open or close by 
stop. When closed, sufficient air might get in to make 
some reeds speak. Drain off this by inch diameter 
hole at each end. Over this hole must be a leather- 
covered valve so arranged as to be up only when 
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stop isnot drawn. See rough diag. :—M, mortice- 
board; B, box over reeds; V, valve inside box; S, 
stop-valve. Where Iin “ Beta’s” place, I would 
channel underside of M, longest bass channel about 
7iin. long by fin. deep; 6lst, 4!in. by 7-16in. Then 
put on a set of Sft. unvoiced and treble half-set of 
16ft. More than one reed on each channel is con- 
demned, though for that matter I have had chords 
of three notes speaking on one channel at same 
time. There would be two on treble only. If you 
have room, mount the sub-bass oct. at extreme 
back, with separate pallets actuated by lever at- 
tachment shown on page 120, No. 577, Fig. 10. 
Get longer plungers, and if bellows power and 
space permit, put on super oct. coupler; then you 
will possess au organ that would please most 
people. I eudorse the grateful sentiments ex- 
pressed towards past writers in ‘* ours,” and think 
great credit due to its editor for the excellent 
manner in which the paper is conducted. England 
cun ouly keep pace with the mechanical progress of 
other uations by the spread of such kuowledge as 
fills “our” pages, and in which “ours” is not 
equalled by any periodical I ever saw. I sentin- 
formation and cuttings from ‘‘ ours ” to a friend, by 
means of which he made two or three harmoniums. 
This set him off. He became a subscriber, and is now 
working ina large organ factory, in his element, 
aud doing well.—D. 


(16316.]—Continuous Brakes on the L. and 
S.W.R.—I am informed that the L. and S.W.R. 
have adopted Gresham's modified form of Smith’s 
automatic vacuum brake. The other handle, which 
** Brake-Block ” noticed near the regulator, was for 
the continuous brake, either for admitting air or 
for the ejector. The engine-wheels are fitted with 
a steam brake for the sawe reason that the M.R. 
and G.W.R. are.x—CENTAUR. 


[46336.]—'Telephone Circuits and Oall.— 
Atter G. Tolman’s reply on p. 67, itis almost need- 
less for me to write more; but as I have promised, 
and thinking if ‘‘Meme’’ has no microphone ar- 
rangement, the extra connections might confuse, I 
append the following figure. When the button R 
is pressed, the spring H makes contact with sup- 
portC. A current then flows from battery to C 
through spring H by means of a wire to B, thence 
through K tothe line. Through the line it enters 
the other end through K, B, H to D; from D 
through coil F to terminal T', through the keep and 
frame G to earth, ringing the bell N as it does so. 
On taking the telephones of the hocks R at both 
ends, the currents produced by speaking into them 
are sent through A to K, and then to line enteri 
K at the other ond through A to the telephone 
there, and from end 2 of bobbin to earth or return 
wire. These connections can be made out of an 
old pieces of brass, screws, \c., and fitted up in a 
box. So long as the contacts are clean and 
it will work as well as if better made. W. Auto- 
matic switch arrangement, brass hook pivoted so 
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that a spring fastened to it and point P would keep 
it down firm on A if telephone M were taken off. 
A connected with one end of telephone bo bbin. B, 
brass post so placed that K presses firm against it 
when M is on the hook. H, brass spring normally 


pressing firm upon D, and capable of being pushed 


or return wire.—F. C. 


[46344.]—Locomotive Matters.—In reading 
the insertion of my reply to this query in the 
mumber for March the 3lst, I find there has been 
made a mistake in the numbering of the engines. 
That with a dome ought to have been marked 
No. 2, 1877, as will appear from the context. I 
seize this opportunity to add that this latter engine 
is fitted with Thieffry’s steam jets for the purpose 
of smoke-prevention. All engines on the P.L.M. 
a are fitted with this apparatus.—E. GOBERT, 

. C. 2 


[46376.— Weight of ‘‘ Abbotsford’’ Class, 
N.B.R.— 


tons cwt. 
On leading bogie-wheels ...... 7 4 
»» Second ,, nT 4 
», Oriving-wheels ............ 15 16 
Sy trailing oy — sessssosseoo l4 8 
Tol srne t reia . 44 12 
Tender :— 
Leading uisersesisseisercansaa LD 3 
Middle ccigeesterserscas ... 10 16 
Trailing......... Metesewersee lO: DO 
Totals ics cca. ie mhedes oo 2k 
— CARSTAIRS. 


(46384.]—Balance-Springs.—‘‘ To Guyor.’’— 
‘Years ago, watch-jobbers used to buy hairspring 
on reels, like reels of cotton, and used to make 
their own hairsprings. I remember seeing a tool 
some time ago, in an old watchmaker’s shop, by 
which these said hairsprings were wound. It was 
very simple, and, as near as I can remember, was 
like sketch inclosed. A and B are two round pieces 


of brass, with a hole in the centre; C and D are 
two pieces of steel wire, like two wedges; C is 
soldered into A, but Band D are loose. Direc- 
tions: Put D partly into A; put one end of the 
hairspring between the wedges, close to the face of 
A; now push wedge D in tight; now put together 
as shown, put B into vice; now turn A, which 
will turn C, which will turn D, which, together, 
will wind up hairspring, which is being held out 
somewhat tight with a pair of pliers.—A FELLOW 
WoREMAN. 


ALES A of Discharge from Pipe. 
—Divide the product of 57, and the height of the 
hedd of water in inches above the oritice by the 
length of the pipe, added to 57; extract the square 
root of the quotient, which root, multiplied by 234 
and the area of the orifice delivering the water in 
inches, will give the cubical inches discharged in 
one second. Then the fall 500in. x 67 = 28,500in. 
in one mile 63,360 + 57 = 63417 — °449 y = °212 
x 234. = 4'946, area of 2in.-pipe, 3:1416 x 4'946 
== 16-d4in. discharged in one second, area of a 3in. 
Pipe. Zin. x 4°916 34:622 in one second.— 
.H.S. 


[46426.] — Blackleading Scorched Iron.— 
Soour the old black off with emery-cloth, and 
give two or three coats Berlin black, well thinned 
with turpentine—say half and half. — FRANK 
SMITH. 


[46436.] — Chemical Balance. — Becker’s 
balances will answer his wants. They are ad- 


mirable, and the price of one to carry 50grm., and 
tarn with lmgrm. is, I thiuk, 35s.—F. C. 5. 


(46436.]—Chemical Balance.—In my reply to 
this, page 88, there is a printer’s error, similar to 
one which, I thought, had occurred in the original 
query—viz., the alteration of the word ‘‘ grammes’ 
into ‘‘ grains.” In the seventh line, read ‘‘50 
grammes’? instead of ‘50 grains.””— ARTHUR E. 
MoerzszIs. 


[46441.]—Vacuum Brakes.—The brake used 
on the Bristol and Derby section of the Midland 
Railway is the Sanders and Clayton vacuum auto- 
matic brake. The vacuum is created by a large 
Gresham ejector on the right-hand side of smoke- 
box; it is maintained by a small ejector under the 
foot-plate, and destroyed by a patent combined 
steam and air valve in right-hand corner of cab. 
A description of the Clayton brake will be found 
in Nos. 828 and 831 of this journal, and of the 
Midland steam brake for engines in No. 835. I 
have not heard of any work yet published on con- 
tinuous brakes; but Crosby Lockwood and Co. 
have announced a book by Mr. Reynolds. A great 
deal of information may be found in the back 
numbers of this journal on the subject.—CENTAUR. 


[46450.]—Separating Fat from Mineral Oil. 
—‘‘Chandler’’ must 'take a fine mesh sieve, say a 
40’s, and pour the mixture through. This will 
leave the fat on the sieve. hen make a 
filtering bag of brown calico, the shape of a pillow- 
case ; pass the oil through; it will then be clear of 
any particles of fat. To make the fat of any use 
I should want to know whether it was English 
melted tallow or rough fat. If ‘‘ Chandler ” will 
give me these particulars, I think I can help him.— 
FELLOW- WORKMAN. 


(46456.]|—To Mr. J. Charles King, or any 
Wheelwright.—In the first place, measure the 
old hub and get the exact size of it. And if there 
aro 12 spokes in the old wheel, make a new hub lin. 
larger in circumference than the old one, and if 
14 spokes, meke it l3in. larger than the old one. 
(That is allowing jin. to each spoke.) After you 
have got the new hub turned, set it out for your 
spokes, and number each mortice, also each spoke ; 
after you have that done, measure No. 1 spoke at 
the tang, and mortise No. 1 hole in the hub, so as 
the tang of thespoke will fittightly. When you have 
them all mortised, take your saw and saw the hub 
through the centre of each mortise; after your hub 
is to pieces, put them all together and fasten a 
strap round the centre of the hub and measure it ; 
for the front and back hoops, make them out of 
in. or 5-1Gin. iron, and 2}in. wide; bevel the back 
edges down to ŝin. thick, and make them to fit very 
tight. Then take each part of the huband drive it 
down between the spokes, according to the num- 
bers. (I have found it a good thing to give each 
spoke-tang a coat of red-lead before putting them 
together.) After you have got your hub in its 
proper place, make your hoops red-hot and put 

oth on at the same time, if possible. As soon as 
you have got them in their place, cool as quickly as 
possible, and you will find the joints fit quite close. 
Dress off and give it a coat or two of paint, and 
you will find it last for years.—S. T. M. C. CUTLER, 
King’s Dragoon Guards, Cavalry Depot, Canter- 
bury. 


[46459.] — Drilling-Machines. —I think the 
drawing will be suitable for ‘‘Learner.”” A is 


the feeding-screw; B, vice; which is screwed on 
the bed C, by thumbscrew E, which can be taken 
off when drilling large plates ; D, pulley: F, bow; 
ith natural size.—W. Honimes, Heanor. 


[46469.]|—Driiling Machines.—To drill for 
pivots you must get a turn bench and screw 
ferrule, if any real good is to be done. To put a 
new pivot, see sketch. <A, screw-centre, B, drill- 
centre—this has a handle on end for clocks only ; 
C, pinion to be drilled; D, drill bow. There are 


several ways of finding centre. Perhaps it will be 
best for you to use a tool made of a piece of steel 
about the size of a slate-pencil, with a three- 
sided point, like Fig. 2. Hold pinion vertically in 
left hand, and with thumb, first and second fingers 
of right hand, rotate the tool on centre till a dot 
is made just large enough to receive point of drill. 
In fitting new pivot make it perfectly straight, and 


let it go nearly to bottom of hole in pinicn before 
driving home. If it happens pivot and pinion are 
out of true, file the side of pivot at end, and so get 
pinion true afterwards ; turn pivot true with graver. 
After all is true, a centre like Fig. 3 is now put 
in turns in place of the drill; on this the pivot 
rests in a shallow cut, the same as a pin rests in a 
cut on filing-block, and then has all marks took 
out left from graver with a fine file—a slightl 
worn file is best ; after this a smooth old file, and, 
lastly, the burnisher. Watch-pivots are put in by 
the same method. The other part of this query is 
not in my business.—SKIP. 


[46459.] — Drilling - Machines.—The article 
mentioned in this query can hardly be called a 
machine, being nothing more than a drill-stock in 
a holder. They arenothing new. I have one with 
some claim to antiquity, and having three speeds 
instead of a single ferrule; but so far from finding 
it useful, I never use it at all, the position of the 
hand being inconvenient and cramped. No 
drilling-machine is wanted for watch pivot- holes. 
You want to be able to ‘‘feel’’ your drill at its 
work; and even for holes in clock-plates nothing 
of the sort is required, because in the majority of 
cases only one hole of a size is wanted, and that not 
very deep. ‘A Learner” will find that three 
ordinary stocks and one archimedean for the larger 
holes, and about four drill-bows, will prove to be 
the best drilling apparatus that he can use for the 
parpat named in his query. Only wedding and 
similar rings can be made smaller without cutting 
them, and this is done with a tool in the form of a 
thick metal casting, circular in shape, and pierced 
with a number of taper holes. The ring being 
annealed, and forced into these holes by means of 
the stakes (which fit each hole), being placed on the 
ring and struck smartly with a hammer; but if 
the ring is to be made much smaller, it must be 
cut. The gold paint I now nothing about; it 
savyours of tinkering.—F. C. PUTLEY. 


(46463.)—_White-Lead. — White-lead is fre- 
quently adulterated with chalk. If, on the addition 
of a small quantity of sulphuric acid to some of the 
white-lead you perceive effervescence, you may be 
sure it contains something which ought to be absent. 
—Huan TUNNADINE. 


[46463.]—White-Leoad.—Any wholesale house 
would supply pure white-lead. Bat as you say it 
is for dwelling-houses, pure white-lead, if for 
outside work, is apt to scale off in hard flakes after 
a year’s exposure ; even for inside use also, unless 
the ground colour in which it is laid is properly 
prepared, the same as is done by carriage-painters. 
This subject will be treated fully at the conclusion 
of “Cart and Wheel-Making.”’ But with all my 
experience of pigments and colour-mixing, for 
which I have received a certificate and prize from 
the Coachmakers’ Company, London, I would, if 
I had house-painting to do, write to any good 
firm and say for what sort of work the white-lead 
was required; for inside, pure; for outside, as 
fencing and garden-lights, or for walls, with such 
suitable admixtures as would best serve the pur- 
pose required. You would pay only such a price 
for suitable paint as would prove an economy and 
satisfaction in the end.—J. CHARLES KING. 


[46465.|— Midland Carriages.—The longest 
bogie carriage measures 60ft. from end to end. 
Those mysterious letters, “ M.S.J.S.,”’ simply mean 
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« Midland Scottish Joint Stock.’ —W. H. RIıcun- 
MOND, Jun. 


[46473]. —Pressure of Water.—In answer to 
“ W. H. B., Bradford,” the way to find the pres- 
sure is as follows ;— 


Let D = 8ft. = depth. 
W=12 width. 
A = 4ft. = average depth. 
C = 62:5 = weightof acubic foot of water. 
X = pressure. 


DWAC =: 
38°4 12 
62:5 S 
1920 96 area. 
768 
2304 oe 
Eee 3°84 
240°000 
Answer...... 24000lbs. 


Then, in the second place, you would take the 2ft. 

as the height, and lft. the average height, and 

procera same way.—T. SHERWOOD, jun., New 
unstall. 


[46481.]—Boiler-Pump.—The quantity of water 
your pump will inject into your boilers is as follows: 
—You will have to find the area of your ram in 
inches, then multiply by the length of stroke in 
inches, which will give the capacity of the pump- 
barrel in cubic inches. If you wish to have the 
weight of water, multiply the number of cubic 
inches by °03612lb., which will be the total weight 
it will inject into the boiler. To find the area of 
your ram you will have to square the diameter 
and multiply by °7854 (which is a constant number 
for finding the area of diameters).—E. HARD- 
CASTLE, Bradford. 


ee Pump Eo t SUNLIGHT.” — 
Find the length of stroke and diam. of ram, and 
multiply that by the number of revolutions the 
engine, and therefore the eccentric, makes per 
minute. This will be the volume in cubic inches 
that the pump can deliver per minute. You 
can then turn that into gallons by dividing 
the number of cubic inches of water by 
277274. Had you stated the size and stroke 
of ram, and the revolutions of eogine per 
minute, either myself or others could have told 
you exactly what the theoretical delivery would 
be. But from the theoretical quantity there 
must be a deduction made, as, except the pump 
runs very slowly, the barrel does not entirely fill ; 
that is to say, that on the ram making the out- 
stroke, the water does not rush in quickly enough 
to quite fill it, so that the full capacity of the 
stroke is but rarely delivered.—SuNLIGuT. 


[46487.]—Chemical.—If the material which is 
suspected to contain salt, be steeped in a little 
distilled water, the salt held by the fibres becomes 
dissolved. By taking a small portion of this in a 
glass and adding thereto a little silver nitrate a 
white, curdy ppt. will ensue. On adding ammonia 
it will dissolve. This reaction will not take place 
in ordinary water.—W. H. BINNS. 


[46489.]—Bicycle-Making.—One would sup- 
pose, from ‘‘Sunlight’s”’ reply to this query, that 
the pins add greatly to the strength of the joint. 
This is not the case, for, as ordinarily done, the 
pins do not contribute to the strength in the 
slightest degree. They are used simply to keep 
the parts in position during the process of brazing, 
for if the peg, or pegs (which need not exceed jin. 
diameter), were absent, the necks, hollow forks, 
&c., would be almost sure to shift while being 
brazed, and consequently, when finished, would 
not be in their true position. Aay other informa- 
tion if required.—_ Wat. GRANGER. 


[46189.]—Bicycle-Making.—To braze bicycle 
forks in: first take hollow forks and clean out in- 
side of those intended to be brazed ; then take the 
head and shoulder at about 2in. from the end; put 
some spelter or brass wire, 18 or 20 guage, and a 
little borax in; drive into place and bore a } hole 
into fork and through shouldered end of head, 
then put in a tight pin or rivet over, so as not to 
show when filed off ; then clean outside fur żin. at 
each side of joint and wrap three or four times 
round fork, brass wire somewhere about given 
sizes, and slightly damp joint; then sprinkle a little 
more borax on outside, and get hot. Be careful 
not to get tube too hot before the head is hot 
enough, or else the job is spoiled. Then let it cool, 
and clean.—REx. | 


[46489.]—Bicycle-Making.—You must make 
the wheels first, as they are your guide in forming 
the framework. If this is a first trial, I should 
advise making the small wheel first, as it is less 
difficult, and it would give you a little experience 
before commencing the large one. The brazealone 
would hold, but the rivets are necessary to keep 
the work in place in the fire; they can be made 
not to show with a little care: countersink the 
holes and rivet down heads. When in fire be 
careful not, to burn the tube, as it will spoil in no 
time: I always put a little brass outside, and 


when that runs I kuow it is melted inside. I 
suppose you understand the usual method of 
brazing? The head should be first brazed to forks, 
being careful to get them in the same plane as 
head; then fit in fork ends, put in bearings, and 
try the wheel in position. If the rim is nearer one 
side than the other, the fork the near side is too 
long. This must be filed; but a little does it, as an 
error here is multiplied at rim. It is much easier 
to “set” the wheel here than at join to head, and 
this is why it should be first brazed to head. If 
there is too much room between rim and head 
(with tire on), both forks must be shortened ; but 
I should allow nearly an inch, as if too close the 
dirt collects and falls into bearings, causing them 
to wear very fast. When the wheel hangs pro- 
perly the ends may be brazed in. A 3-16in. hole 
must be drilled in upper part of fork on inside, to 
put borax and brass in at. Brazing neck and back 
fork to back bone, or more correctly beam, requires 
some judgment. The front wheel and forks should 
be put to gather the neck in its place in head. 
The beam, when in position, should cover the rim 
all the way down, as if more on one side than the 
other the small wheel will not follow the large 
one, but run in another line at side, and thereby 
increase the trouble of steering and make more 
pedal work. When the beam is correctly placed, 
make a scratch on it and neck to correspond: 
rivet and braze as before. The small wheel should 
now be hung in back forks; andif rim should be 
too near one side, this can be altered by slightly 
increasing the carve of the near fork or straighten- 
ing the far side. When right, the forks, with wheel 
in, should be put in, and so arranged that the 
small wheel exactly follows the large one, and is 
quite upright with it. Make a scratch, rivet and 
braze up. If I can give you any other assistance I 
shall be happy to do so. Will our kind editor 
allow me to make a remark in passing? It is 
really surprising how many readers are interested 
in queries that, at first sight, appear to be only of 
limited concern. More than a dozen, and if I 
counted I dare say score, times I have been on the 
point of asking something, and the identical 
question has appeared, although I had been de- 
terred, fearing it was only of personal interest.— 
TXION. 


[46496 ]—Sewers.—I have sent my copy of the 
number referred to to be bound, so cannot refer to 
the origina] query. The ‘‘ hydraulic mean depth ”’ 
of a sewer or other water channel is the sectional 
area of the stream of water in square feet, divided 
by the length of the contour or wetted perimeter 
of the conduit in feet. Thus, if the sewer is of 
rectangular section, and 12in. wide by 24in. deep, 
the water flowing through it filling it half-full, 
the wetted perimeter = 3ft., the area of stream = 
one square foot, and the hydraulic mean depth is 
git., or “333. If the sewer is full, the wetted 
perimeter is 6ft., the area being two square feet, 
and the hydraulic mean depth becomes 2-6th, or 
“333ft. as before.—GLATTON. 


[46497.|— Fortified English Cities.—I very 
strongly think that ‘‘Antiquary”’ is mistaken in 
supposing that the affix ‘‘ gate’’ to sundry names of 
streets in Leicester has anything to do with gate- 
ways. Humberstone-gate, not ‘‘Humber-gate,”’ 
and Belgrave-gate, are the gates or ways or roads 
leading to the somewhat distant villages of those 
names. Sanvey-gate is the Sancta Via of the 
Romans, leading tothe big church; and Gallow- 
tree-gate, pronounced as if spelt Gaultry, is the 
road leading up to the gallows-tree, which, I be- 
lieve, used to stand near the corner of what is now 
the racecourse. Brig-gate, in Leeds, is the way 
leading to the bridge. The Appendix to Imperial 
Dictionary gives “ Gate, a road ; a way; a street.” 
The German gasse is a street. I don’t think there 
are any signs of walls at Leicester; but the name 
Leicester is, I believe, derived from its being the 
castra, or camp, on the Leir, now called Loar 
river; and camps, I fancy, were not usually 
walled places.—J. K. P. 


[46497.]—Fortified English Cities.—As a 
general rule, I think ‘‘ Antiquary’”’ may take it 
that all the English cities were walled, and prob- 
ably most boroughs protected with earthworks as 
occasion required. I doubt whether there is any 
list of walled English towns. From the nature of 
the work in the “Holy Bones” at Leicester, I 
think there can be little doubt but it was walled 
by the Romans, as was Lincoln. The remains of 
the walls at Chichester and York are interesting. 
No one need be reminded of the famous walls of 
Chester, perhaps the most perfect example re- 
maining in Europo. Goodwin, in the ‘‘ English 
Archiologists’ Handbook,’’ says — ‘‘ Canterbury, 
Nottingham, and York are mentioned in Domes- 
day~book as having been surrounded by a fosse; 
Oxford, Hereford, Leicester, Stafford, Chester, 
Lincoln, and Colchester as walled towns and 
burghs.’’ Nottingham, was, however, then walled 
with a fortification built by Edward the Saxon, 
and portions remain. The word ‘‘gate,’’ for 
street, is no indication of fortifications when used 
in Midland and Northern towns. It there means 


“way, as in the common saying, ‘Gang thy 
own gate”—i.c., go your own way.—Iora PI. 


[46499.]—Lathe.—My fly-wheel is carefully 
fitted on end of crank-shaft, and a set-screw passes 
through boss at right angless to shaft, nipping the 
latter tightly, so as to prevent wheel slipping. 
Steel centres are generally used; but, if w 
made, gun-metal bearings would be better.— 
GLATTON. 


[46501.] Length of Exposure.—(1) This is a 
very difficult question to answer satisfactorily. As 
duration of exposure depends on quality of light 
as well as class of subject and rapidity of sensitive 
plate, and as the former fluctuates with every 
change of wind and weather, nothing definite can 
be stated. The required mower can only be 
obtained from much experience. (2) The stops of 
lenses by the best makers are supposed to be cal- 
culated and marked so that those with a whole 
number shall need an exposure twice as long as 
the one immediately preceding, those with a +, 
half as much again as the next size larger aper- 
ture; but this arrangement is not always reliable 
—in fact, is seldom correct. (3) This having been 
up to the present in a most unsatisfactory state, 
has rendered it incapable of treatment in the in- 
struction books; a committee of the Photo 
Society has, however, just been formed to endea- 
vour to reduce the difficulty to a practical method. 
—Basoon. 


(46501.]—Length of Exposure.—Suppos 
the full aperture of lens is lin., and the ascertain 
exposure Isec., then, all the conditions being the 
same, a }in. stop would require approximately 
4secs., and a jin. stop l6secs.; other sizes, a pro- 
portionate increase or decrease. It cannot, how- 
ever, be too strongly impressed upon beginners 
that the art of giving correct exposures, under all 
the varying conditions met with in practice, can 
only be acquired by practical experience, 
although it would no doubt be rather expensive to 
make experiments with 8 by 5 plates, surel 
‘‘ Beginner” could afford to make a few trials wi 
quarter-plates. By the way, I hope no ‘‘beginner”’ 
will be misled by the recommendation as to ex- 
posure on p. 77, for unless an exceptionally small 
stop be used, it must be a very slow gelatine-plate 
that would stand an exposure of dsecs. under the 
conditions named. From 1 to 2secs. ought to be 
ample, even with the lens stopped down to F. 20 
or 30.—W. Robinson, jun. 

(46501.]—Length of Exposure.—To deter- 
mine the length of time that a plate should be 
exposed is a simple mathematical operation. We 
know that the light which reaches the plate 
through the stops is expressed by the following 
proportion :— 

As the focal length of lens ) 2 

a aperture of stop (1) is to 


the focal length of lens 2 
Greer aperture of stop (2) 


the amount of light which passes through stop 
(1) to the amount required, which passes through 
stop (2). To reduce to practice, take the focal 
length of your combination, which we will sup- 
pose is 7jiu., and divide this by the diameter of 
the aperture of the stops, which we will suppose 
are łin., Lin., ŝin., and jin. respectively ; this will 
give the focal length of lens, divided by the 
numbers 10, 15, 20, and 30, or, as it is generally 


written: _ . 
J J J 
BE, a) ER PER 
10 15 20 30 
Square all these numbers, which will give 100, 


80 18 


225, 400, 900. Now suppose the stop L requires 


f. 
one second’s exposure, the next stop 15 Will re- 


quire 100: 225:: 13.2, or 2} seconds, and so on 
through all the stops.—Sranuuy T. HAWKINS. 


[46511.]—Stains in Dry Plates.—These can 
easily be removed by a wash of acidified water; 
HCl, say, ldr., water 20z., is as good as any. Tin 
dishes are quite safe ; for quarter-plates I not un- 
frequently use an old sardine tin; it is just the 
thing.— W. ROBINSON, jun. 


[46511.]—Stains in Dry Plates.—(l) By the 
addition of citric acid to the developer in the pro- 
portions of lgr. to every 10 of pyro., or by dis- 
solving a few grains of sulphite of soda in each 
ounce of the strong developing solution. (2) If 
you contine yourself to alkaline pyro. development, 
you may use tin dishes.—BaBoon. 


[16515.}—Cast Malleable or Annealed Cast- 
Iron Castings.—Put about l4lb. of malleable 
iron borings into lewt. of melted metal, put the 
borings into the ladle, and then catch your metal 
at the furnace; put ina little extra coke into the 
cupola, so that your metal will be hot. Hematite 
pig is tougher than common pig. Could you not 
cast a wire in each casting ’—a piece of common 
cage-wire.—CastT IRON. 


— be be perce 


Apri. 7, 1882. 


[46519.]—Kirk’s Double-Expansion Com- 
pound Engine.—The expansion in two cylinders 
is not, in practice, always more economical than 
inone. The reasons leading to this form of engine 
are chiefly these:—(L) It is always desirable to 
maintain cylinder at one uniform temperature; 
and with high rates of expansion the temperature 
of steam varies so much between the beginning 
and end of expansion that itis impossible to obtain 
anything like even temperature throughout this 
expansion. It the expansion is spread over two 
strokes instead of one, the steam will be cooled to 
the same extent; but the extremes of temperature 
in each cylinder will obviously be reduced. (2) By 
setting cranks at right angles, and properly pro- 
portioning areas of pistons, the strains are more 
evenly distributed during one revolution of crank- 
shaft than they can be with one cylinder. — 
GLATTON. 


[46529.]—Varnish for Violin.—‘‘ War ” asks 
a curious question, ‘‘Is there any dependence P” 
&c. Now, I would opine that, as in all other 
trades, there may be found even an honest fiddle 
factor; but I have not yet established to my own 
satisfaction that there be such a homo asan honest 
horse dealer. Iam satisfied with French polish for 
violins.—J. J. A., Liverpool. 


(46530.]—Rotary Water Motor.— You cannot, 
I should think, do better than use one of 
Bailey’s, as advertised in these pages.—J. J. A., 
Liverpool. 


[46536.]—Shaft.—Presumably you intend to 
use pulleys, so the belt will not work if they are 
placed where the shafts cross each other. Had 

ou given the sizeof your pulleys, you might have 
ad an exact answer. However, you may find 
their position by knowing that a plumb-line held 
against the centre of the rim of the upper one must 
just touch the centre of the rim of the lower. 
hese are points of delivery of the belt.—W. J. 


[46539.]—_Water Power and Electric Light. 
—J. Hezmalhalch appeals to me with regard to 
the stream of 2} gallons. I saw his query when it 
pee appeared, but could not give him a very 

opeful answer, so left it for someoneelse. His 
stream having a fallof 42ft., and weight of water 
being 2} gallons at 10lb. each = 25lb., gives a total 
energy of 1,050ft.-lb. per minute. A water-motor 
will not utilise more than 50 per cent., or, say, 
500ft.-lb. per minute. (This is without any allow- 
ance for loss of heat by friction in liin. pipe.) As 
there are considered to be 33,000ft.-lb. per minute 
to one horse-power, this will be equal to 1-66 of a 
horse-power, and I do not know where J. H. 
is to get a dynamo that will work with so little 

ower. Iam now making as small a machine as 

can, andI calculate a man will be just able to 
turn it (which is equal to about 1-10 horse-power, 
or 3,300ft.-lb.), and that it will work one incan- 
descent lamp. Perhaps, by storing the water and 
running it away rapidly, more power might be 
obtained for a short time; but under the most 
favourable circumstances, it would not do more 
than light one incandescent lamp for two to 
three hours each day. Storage batteries are out 
of the question, because there is no electricity to 
store. A Swan lamp is said to take 1-I0th horse- 
power, but I have generally found that seven 
or eight lamps per horse-power is nearer the 
mark.—R. P. 


[46542.] -Broken Steam-Gauge.—I had one 
of ‘* Bourdon’s Patent,” with the tube split. I had 
it soldered by a tinsmith ; it then did its work as 
well as before.—Cast Iron. 


[46543.] -Executors and Legatees.—This is 
a case of a vested legacy, the payment of which 
was deferred until the legatee came of age. Sheis 
now over ago, so that condition is fulfilled. The 
only other question was whether the executor had 
money enough to pay the legacy with after pro- 
viding for the debts. By the writing he gave, this 
difficulty is got over, because he has admitted 
having assets, and assented to the legacy. The 
legatee should, therefore, now bring an action 
against the executor for payment of the legacy, 
either in the High Court, or, if the estate be below 
£500, then in the proper County Court. If the 
legatee consults a solicitor she will find she is not 
at all helpless; but, presuming the facts are as 
stated, will soon get her money, which, if the uncle 
dies badly off, she may lose altogether.—FRED. 
WETHERFIELD, solicitor, 2, Gresham-buildings, 
Guildhall. 


(46547.|—_Jewellery Repairing.—To got out 
rivets from brooch-joints, it is as well to know 
that jewellers as a rule put them in always the 
same way; that is, looking at the back of the brooch 
with the joint held at the top, itis ‘‘ pinned up” 
by pushing a tightly-fitting wire through (slightly 
tapered) from right to left. It is not riveted, ex- 
cept in the caso of a very old and worn joint. You 
can make a pusher out of an ol] bradawl, or any 
similar tool, ground down to the size of the rivet, 
but in case the pin is riveted in, it must be punched 
out. For this purpose nothing is better thana 
thick necdle, with the ends nipped off. Holes are 
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enlarged with a “joint broach,” to be obtained of 
any jeweller’s tool dealer. To file down the pin, 
put~'t in a pin-vice, file a notch in the edge of your 
be; &h, or the piece of hard wood you use to file on, 
lay the pinin the notch and twirl the handle of vice 
round while you file the pin. With a little practice 
you will do that all right. Then put a piece of wire 
in the pin-vice and file that down to the required 
size, and pin up the joint-tongue from right to left, 
asabove described. If the coin is to make a brooch 
for home use, you can soft solder on the joint and 
catch, but it would not be either strong or work- 
manlike. If you want to do several for sale, you 
must acquire the art of hard silver soldering, which 
will require a good deal of practice, but will well 
repay you if you want to make good work. Soft 
solder is useful for patching up articlesthat you 
don’t want to re-gild or re-colour; but no good 
workman likes to use it, and if once used on an 
article makes it very difficult to properly repair it 
ata future time. If you care to go thoroughly into 
it, ask again, as thisreply may be considered quite 
long enough already, and it would take another 
reply equally long to explain hard-soldering, and 
would then take heaps of practice before you were 
perfect, as the goods have to be made red-hot, and 
there is a risk to a novice of burning, and perhaps, 
melting the article.—J. E. A. 


46547.|—Hard Soldering.—If ‘‘ BlueGown ”’ 

ill refer to some letters of mine on the subject of 
soldering, the numbers of which were quoted in 
‘t Answers to Correspondents ’’ in No. 887 of the 
“E. M.,”’ he will, I think, glean something useful 
to him. Joints and catches may be fixed on 
brooches, of whatever kind they may be, either 
by soft or hard solder. In the case of coin-jewel- 
lery, hard-solder is best. This may be procured in 
small quantities of any obliging jeweller ; sixpenny- 
worth will do twenty jobs. If not so procurable, 
get a small piece of good silver and melt it up with 
about twice its weight of good brass wire; then 
hammer it out thin, and use as required. In melt- 
ing the solder use borax as a flux. In giving you 
a little instruction anent your query, I must pre- 
mise that you have provided yourself with the 
joint and catch, which should, preferably, be of 
silver, although if of German metal, it does not 
matter. Geta piece of pumice-stone, and rub one 
side flat, taking care that the surface is clean ; thon 
fix the joint and catch in their respective positions 
on the coin, having previously applied a little moist 
borax to the surfaces in contact, and bind them 
over with fine iron wire, taking care in so doing 
that the wire does not touch the parts where 
the solder is required to flow. Molten solder 
exhibits this peculiarity—that, in whatever part 
the greatest heat is applied, it flows to that point, 
so that if the heat is misapplied, the solder flows 
anywhere but in the desired place. Having bound 
the coin with wire on the flat side of the pumice- 
stone, to prevent it slipping off, apply the little 
pieces of solder to the joint and catch, and with 
the gas and blowpipe steadily raise the heat until 
the solder is seen to flow. Stop blowing at once 
then, and examine to see if the connection is per- 
fectly made. If not, apply a little more borax 
and solder, and repeat the operation of heating. 
The flame, which should not be larger than (what 
shall I say?) the top of a small wine-glass, should 
be directed just a little behind the joint or catch, 
the solder being put the other side, and so be 
drawn under when it melts. When the parts are 
properly soldered on, remove all traces of wire, 
and immerse in the vitriol solution as described in 
my letter. Allow it to remain therein for an hour 
or two, when it must be taken out and swilled in 
clear water. It should come out.a pure dead 
white. If it is desired that this white bloom 
be preserved, do not brush it in any way— 
simply wipe dry, or dry in hot sawdust. If 
you require it to be bright, brush it with 
rouge or any polishing materia), and rub up 
with chamois-leather. To remove rivets from 
brooch-joints, the burr, or rivet-head should be 
filed off, and the pin pushed out either with a steel 
point or be removed with the nippers by putting 
the point of one jaw on the broken pin, and the 
other on the end of the rivet, and so force it a little 
way out, and then take hold of the protruding end 
with both jaws and pull out. Another way is to 
put an old watch-key in the vice, place the joint 
over it—i.e., resting upon it—and drive the rivet 
out with hammer and pin-push. The holes of 
brooch -joints and pins may readily be opened with 
suitable ‘‘ broaches,’’ which are long, slender tools 
with four or five cutting edges upon them, and to 
be bought for about threepence at any trade-tool 
shop. They are sometimes called ‘‘rimers.’’ To 
produce a good and tapered point to a pin, you 
will need a pin-vice and filing-block, together 
with rough and fine files, and a burnisher. Take 
the pin-vice in the left hand, having previously 
fixed the pin firmly in the centre of the jaws, and 
with the file in the right, and a shallow rut cut in 
the filing-block, proceed to file and twirl the piu- 
vice with a rapid, steady motion, always observing 
to keep the pin going in the opposite way to the 
thrust of the file. Bear in mind what you 


desire to obtain, and work to that end, always 
bearing on the file more to the side of the point. 
When roughly shaped, finish off with a fine file, 
or Ayr stone, and burnish. In cutting the pin- 
joint to fit, be sure to make it square with the 
brooch-joint. Let the hole in the pin-joint be a 
shade larger than the others; then, if the rivet is 
properly filed up, it may be forced in sufficiently 
tight to hold secure with little or no riveting 
over. The pin-point should protrude about a jin. 
beyond the catch. If you require further infor- 
mation, seek and ye shall find.—ALFOJOE. 


[46548.]—Pulleys.—Grooved pulleys are gene- 
rally used for small powers, as giving greater grip 
than such belts as could conveniently be used. The 
practical objections to them for machinery is that 
they cannot be shifted from a fast to a loose rigger 
when it is desired to stop the machine without 
stopping the power. \-grooves are generally 
thought to give more hold than round ones; but 
“D. H. G.,’’ in his valuable articles on overhead 
gear, laid great stress on round grooves with belts 
to fit them accurately as being less liable to slip. 
The usual V -groove has usually a vacant space at 
the bottom, so as to put the grip on the sides of the 
belt, which does not seem to deteriorate it, but 
rather to improve it by the compression. A round 
groove dves not act well, unless the band fitsit very 
exactly.—TREADLE. 

[46550.]—Instantaneous Photography.—lIf 
the plates named were really as sensitive as they 
were said to be, there should have been no diffi- 
culty in obtaining good negatives in far less time 
than you could uncap and re-cap the lens, suppos- 
ing, of course, that the conditions were favourable 
and you did not use too small a stop. Are you sure 
they were not very much over-exposed? Mr. Muy- 
bridge’s horses were taken, if I remember rightly, 
against a white background, which would enable 
an outline of the horse (which was all that was 
be bea to be taken with a very brief exposure 
indeed. —W. ROBINSON, jun. 


[46550.] — Instantaneous Photography. — 
Mr. Muybridge’s photographs are mere silhouettes. 
They were taken on wet plates in an incredibly 
short space of time, and while passing in front of 
a brilliantly-lighted white background, the short 
exposure being sufficient to impress the latter 
without giving any details in the animals. The 
reply to your second query resolves itself into a 
question of light. If this be of the powerfully 
actinic kind as that which proceeds from a sky 
flecked with clouds after a sou’-wester, in the 
months of April or May, the plates you mention 
would give a fully-exposed sea-view in the time 
stated, and porhaps a well-lighted landscape like- 
wise. Plates may be prepared exquisitely sensitive, 
but still the main consideration is the quality of the 
light ; and for this reason, successful rapid pictures 
can only be obtained on a very few days in the 
year. developing, use as little restrainer and as 
much ammmonia as possible, consistent with the 
non-production of fog or flatness. —BaBoon. 

[46551.]—Unseasoned Wood in Furniture. 
—A sure test, if the furniture has been turned out 
of hand for some little time, is to rub the fingers 
over the joints, and, if any difference of level is 
norceptible, the wood has been worked up before 
being thoroughly seasoned.—J. J. A., Liverpool. 


[46553.] — Riveting Copper Boiler. — The 
method I employ is to rivet in the front end, and 
then to have the shell, say, lin. longer than requi- 
site for steaming purposes. Place the end of the 
boiler, with the flange for riveting outside, and 
rivet up; cut an aperture for the chimney and 
rivet it on this inch length; then rivet in another 
end for smoke-box, only putting two rivets in 
this, as you may require to take it out some time or 
another, if you allow the boiler to run short of 
water, and so spring a leak. Then with a Bunsen 
burner heat, and sweat solder into all the joints, 
put a flue through the shell and apply the lamp, 
so that the flame begins at the end where the 
chimney is above, travel to fore-end, up into, and 
through the flue, and so into the smoke-box and up 
the chimney.—J. J. A., Liverpool. 


[46554.] -Plumbing. —‘“‘ Oilman ” cannot do 
better than employ his friend the plumber to line 
him a 3ft. square cistern by 3ft: deep,"say 5 or 6lb. 
lead, have a bricked-up hole at the required depth 
to receive cistern, take care that the brickwork is 
only just large enough to receive the cistern, unless 
you have likin. sides. Another way: build your 
brickwork, then all round bottom angles, and also 
up two of the upright angles, fix some slating 
springing for soldering against, and line it with 
lead as you would were it a lead cistern ; of course, 

ou must not attempt to do this yourself, because 
if a leakage should be at the joints, you would lose 
a lot of oil before you knew anything about it, 
therefore such a job requires to be done well. Put 
in a wood bottom under the bottom lead. In this 
last plan your cistern may’ be made to any shape, 
round preferred ; the only thing to keep in view 1s 
to fix woodwork, say, 3in. to din. thick, for solder- 
ing against and a good wood bottom. I should fit 
the engine with fin. lead pipe.—P. J. DAVIES. 
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UNANSWERED QUERIES. 


——+4+—_ 


The numbers and titles of queries which remain unan- 
Swered for five weeks are inserted in this list, and tf still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


* Since our last ‘‘ Carstairs ” has replied to 34041, 34042, 
35398 ; F. C. Putley, 45765, 45766 ; “ D. W. C.,’’ 45990. 


45860. Viola, p. 505. 
46861. Trigonometry, 505, 
To Mr. Dresser, 506. 


45887. Polaristrobometer, 506. 
45889. Cheese, 506. 

45892. Gases, 506. 

45904. Coloured Glass, 506. 

45906. Umbrella Making, 507. 

45908. FElectro-Deposition of Iridium, 507. 
46150. Engine Query, p. 601. 

46159. To Mr. Evans, 602, 

46167. Block Signalliog, 602. 

46183. Opals, 602. 

46191. Air Absorbed by Water, 602. 
46192. Sugar Refining, 602. 

46196. S:emens’ New Armature, 602. 
46198. Hydrometer Scales, 602. 


QUERIES. 


[46556.)—-Skin - Disease.—To Ds. Epuusps.—I 
should feel very grateful for advice on the following 
case ;—Some four years ago an eruption broke out on 
my face, and ever since it has been spreading and 
getting gradually worse. It has taken root in my 
whiskers, and looks like a little scab around each hair. 
When I pull a hair out, the root is either quite black or 
charged with matter, and tinged with blood. Some two 
years ago I met a person who had a slight attack of the 
same sort, and he got rid of it by plucking out the hairs 
by their roots. I tried that remedy, but with no success. 

y doctor dozs not seem to understand it, and has given 
me the following remedies in turn :—1, Sulphuret of 
potash ; 2, iodoform ; 3, crysophanic acid; 4, a solution 
of chlorate of potash in very dilute hydrochloric acid ; and 
lastly, a lotion to be sparingly applied, and strongly 
charged with arsenic. I have been trying these remedies 
for over two years, and am not one jot the better. I may 
also state that I have tried a well-advertised bloud- 
mixture with no success.— SUFFERER. 


[46557.J—-Spun Wire.—Will any of our readers 
kindly explain the method adopted in covering the bass 
wires of a pianoforte with copper wire, and describe the 
machine employed for this purpose? Could not our 
esteemed friend, Mr. W. H. Davies, furnish the desired 
information ?— G. Fryer. 


[4655S.)—Oil for Canvas Belting. —Can any 
reader of “ ours ” tell methe kind of oil or mixture with 
which the new canvas machinery belting is saturated ? 
The belting is made of four pieces of canvas sewn 
gether, and appears to be saturated with a kind of 
quick-drying oil, which holds the canvas together, and 
makes it flexible.—Com. 


(46559. | pnarpening Carpenter’s Saws.— 
General directions for the above would be very accept- 
able. More especially as to using proper-sized file. and 
as to the angle the teeth should be reset.—Timv Tiko- 
NUM. 


_(46560.]—-Tuning Piano.—To Mr. Davirs.—My 
piano is nearly two whole tones below concert pitch. It 
is quite new, but has been terribly neglected for the past 
winter—left in a damp room, &c. I got it tuned a few 
days since, but the tuner would not raise it; he said it 
would be down the following day. Can I get it up by 
degrees myself 2 No chance of a tuner for six months. 
I nave tuned an old piano myself, but I don’t like 
meddling with this without advice. Is there any con- 
trivance made by which I could tune the centre octave 
(C to C), sharps and flats? The chief diffculty lies in 
that, as it is casy enough to get the octaves when that )s 
correct. The action is *' check,” and squeaks from 
damp also. Is blacklead any use? If so, please say how 
to apply it.—R. H. 


(46561.|—Water Supply.—A. and B. buy houses 
adjoining. The water supply is intermittent ; the pipe 
from mam comes through premizes belonging to A., and 
supplies a cistern on same premises, from which B.’s 
pipes are run. Now this cistern is continually a 
nuisance to A.—either leaking or running over. Can A. 
compel B. to have separate supply from main? If so, 
how can he best go about it? By doing so, a smaller 
cistern would answer A.’s purpose, and prevent occa- 
oe unpleasantness between the two parties.—Frank 

MITH. 


[46562.—Drying Gelatine Emulsion Plates. 
—I have a room, 18tt. by 7ft., flagged with slate flags, 
lean-to roof, average height, 10ft., open to roof, which 1 
propose to partition across the middle, using the outer 
room for prepuring the plates in, and the other I wich tu 
fit up asadrying-room. I should be obliged for any 
hints as to the best method of warming and ventilating, 
so that the temperature (60° or 70° F.) may not vary 
much during the time the plates are drying. Gas is not 
available.—J. G. 


(46563.]|-Washinge Photographs.—I should be 
glad to know of an efficient method of washing batches 
of 70 or 80 photos.—sizes, 12in. by 10ia, and 15in. by 12in. 
There is an unlimited suppiy of waterathigh pressure. Do 
self-acting siphon-troughs answer well 1—J. G. 


L46564.) —Organ.—I have a small three-stopped 
organ, 4} octaves ; two stops have pipes. The front set 
of pipes belonging to the other stop is missing. There 
are no names on the stops. What I want to know is, 
whether the front set of pipes ought to be wood or metal. 


If wood, I could make them myself if Ihad a scale; put 
if metal, I must buy them.—Herne. 


[46565.]—_Legal.—To Ms. Wetierriiip,—There.are 
two trustees in an estate (A. and B.). Une of them 8A.) 
isa lawyer. If A. should invest trust-money wito):t 
B.’s knowledge, is B. liable in case the money be lua. 
Or if A. turn bankrupt, and ali or part of the trust- 
money is found to be squandered, is K. then liable to 
refund it? Is there any useful legal handbook on the 
duties and liabilities of trustees !— Qur Non Lecem 
INTELLIGIT. 


|46566.)—Deafness.—Will Dr. Edmunds kindly say 
what remedics must be used in cases of partial deafness 
arising from a stoppage of the eustachian tube from 
colds or simular causes ?—Q. V. 


{46567.) —Micrograph.— I want to make some 
microscopic portrait transpar neies for the microscope, 
and will thank some friend to tell me how best to 
manage. I have objectives by our best makers, ranging 
trom 2in, to jin. I want my pictures not larger than a 
—Pin'’s HEAD. 


(46568..—Revolving Gas Burners.—Will some 
correspondent oblige with description of these arrange- 
ments? I want to construct something with four or tive 
lights, that will turn ia about a circle of Sin. <A small 
plan would be a great help.—Csurcn. 


[46569.) —Boiler.— I have a stcam-engine 3in. in- 
ternal dia. by 43in. stroke. I want a boiler to supply it 
with low-pressure steam, never to exceed 10Ib. per in. 
Will “‘ Sunlight,” or any other correspondent, inform me 
what sized boiler I require to drive at 300 revolutions per 
min., and what would be the probable cost? The engine 
will nos bear a high pressure, but is constructed for high 
speed. Iam aware that low pressure is not economical ; 
but as I intend to use waste fuel, that is of Jess import- 
ene to me than a high first cost would be.—ELEPHANT 

ILL. 

(46570.)—The Weight of Metal by Measuring 
It.—Will *‘ Cast Iron,’ or some other eminent corre- 
spondent, tellme the way to ascertain the weight of a 
ladle of metal by measuring it? I think a few hints on 
casting would gratify many subscribers.—MErTauuv acy. 


46571.)—Air-pum ps.—Could any reader kindly give 
a description of the McLeod gauge used for measuring 
the degree of exhaustion produced by mercurial air- 
pumps, its dimensions, size of the divisions, method of 
cilibrating and using, &c. !—PLopper. 


(46572.}—-Sound in Pipe.—Will any reader kindly 
answer the following ?—I have had a lin. pipe fixed to 
large water-tank, which is heated by steam, to supply 
bath-rooms with hot water. The pipe runs past several 
bed-rvoms. Now when the steam is turned into the 
tank (which is always done at 4 a.m.) it makes sucha 
noise in the pipe that it wakes the occupants of the bed- 
rooms, which is not pleasant at such an early hour. 
What can be done to stop it? Would a few feet of the 
iron pipe cut out, and rubber pipe put in, break the 
sound ? If not, what isthe remedy ? The tank is about 
60ft. from the bed-rooms. There is a tap against the 
tank, but whether open or shut itis just the same. Tue 
water is heated to 180° Fahr.—Awnxtuus. 


(46573.|—_To Mr. Wetherfield.—A. dies in 1870, 
leaving B. (his widow) sole executrix. The property lett 
consists of four cottages and a small piece of building 
land, value altogether about £600, on which there was, and 
still is, a mortgage of £200. B. has not proved or ad- 
ministered to the wi'l, but simply received the rents and 
paid the interest on mortgage as it became due. she 
wishes the property to be divided equally amongst her 
three sons. Please say how to proceea—if there will bea 
fine for not proving will sooner ; and if so, how much? 
The witnesses to A.’s will are living.—West YORKSHIRE. 


[46574.)—Photo. Bath.—What is the cause of stains 
same shape us the marbling on book-leaf edges, only 
they are white ? Books say dirty carriers is the cause ; 
but that’s not so in my ease. Iam particular to have 
all my apparatus scrupulously clean. Those stains show 
as soon as iron developer is applied. Will sumebody 
explain cause and cure !—OuvrRikER. 


(46575.}—Photo. Lenses.—To Me. Lanoaster.—I 
possess a double-combination photo. lens 24:n. dia., and 
64in. back focus. The former owner was fond of experi- 
menting, and so spoiled the lens in the following 
manner :—The tube has been cut shorter, and the two 
back glasses brought nearer together, and the difticulty is, 
reacjusting the combination to proper position. ‘The 
di .metcrand focus are precisely as Ihave stated. Will Mr. 
Lancaster tell me how to find the proper arrangement 
without the use of any muthematical formula ? — 
OUVRIER. 

(46576.]—Embossing. — Will some reader inform 
me if I can take prints from + ngraved copper plates and 
transfer them to bright steel] plates, and emboss with 
acids? Or if there is a better and quicker way than 
painting on with the brush.—Novicr. 


|46577.]}—Telegraphy.—Can any reader kindly 
inform me how I can obtain an account of Duplex tele- 
graphy as applied to submarine cables? And also of 
any other methods by which the carrying capacity of a 
cable is increased 1—R. Y. 


[46578.Jj—Roof Ventilator.—I am about to build a 
new house, the ridge of which (on top of slates) will be 
30ft. long; and will one of our subscribers oblige by sug- 
gesting the best form of ventilator for the roof on the 
ridge, and whether two will be required for such a length ! 
5 aS a plain straight roof ‘hipped off” at ends.—W. 

. R. 


(46579.])—Continuous Brakes.—Can anyone in- 
form me what brakes are in use on the G.N.R., Midland 
and L. and N.W. Scotch expresses, and 8.E.R. Continental 
express ?—C. M. T. 


[46590..—Governors of American Colonies.— 
Where could I ascertain the names of the different con- 
secutive governors of the Amcrican States while they 
were still british Colonies, from the first, Lord Deliware, 
to the last previous to the Declaration of Independence ? 
Also if their portraits are in England and where they may 
be seen ?!—Srrau JEHAN, 


(46581.]}—-Oxalate Development.—1. I prepared 
some time ago (for use in the wet process) a stock of satu- 


rated solution of ferrous sulphate to which was added a 
little cuprous sulphate. Will the presence of the copper 
salt act injuriously, or altogether prevent this solution 
being used in dry-plate oxalate development? 2. Can 
other neutral oxalates—for instance, the sodium and 
ammonium salts—be employed as well as the potassium 
oxalate]1~W. H. 8. W. 


[46582.)—Pressure on Wheels of Railway 
Carriages.—Will some of our readers give me some 
rule to find the pressure on each wheel of our railway 
carriages? I Lelieve on the Midland, with the automatic 
Sanders’ brase, they get about 14 ton on each wheel. 
Ican get the lifting power of cylinder, but I cannot calcu- 
late the leverage. 1 can also get the length of the levers. 
lt must be a simple rule.—H. Enwanps, 


(46583.}—Small Quantity Battery.—Iam afraid 
our esteemed contributor, Mr. Lancaster, isill,as I have not 
seen any question answered by him the last two weeks. I 
shall be very thankful if Mr. Tolman or some other kind 
correspondent will answer as follows :—CanI have a small 
battery (without liquid’ that will fuse a fine wire? I 
have made a chloride of silver one, but that will not doit. 
I know a small bichromate would do this, but I want one 
without the necessity of withdrawing the zinc when not 
in use, and that would stand being turned upside down, 
and be permanent (say) for a few days.—Ca EBON. 


[46584.}—_Legal.—A garden in front of a terrace of 
houses, and through which lies the approach to said 
houses, has had no gate hung in the gateway for sixteen 
years. ‘The owner of the adjoining ground and house 
says the public have thereby acquired a right of entry.into 
said garden. He therefore claims the right for the 
occupants of his house, and declares he will not permit 
gates to be erected now. Is his law good!—-Fiar 

USTITIA. 


(46585.)—An Organ Smothered.—A fine and 
large organ is placed in an ill-constructed chamber in a 
non-resonant church. Everybody is disappointed who 
hears the instrument, as very little of the tone gets beyond 
the chancel. No alteration in position of organ or in 
construction of chamber appears to be possible. I have 
heard that wires extended along a building will aid in the 
transmission of sound. Will any correspondent who may 
have had experience of their use advise me, or tell me 
aoe I can get information respecting them !—Ungapry 

RGANIST. 


(46586.J—A Ruinous Wife.—How can I restrain a 
dranken wife from pawning her clothes, &c.,or my property ? 
I have been distinctly told in her presence by a police 
officer that a wife cannot ‘‘ rob” her husband were she to 
take the very shirt off his back. How can I restrain her 
from borrowing money under false pretences ?—AN Ux- 
FORTUNATE HUSBAaD. 


[46587.,—_Dynamo Machine.—Will any brother- 
reader help me to construct one of the above? My pre- 
sent one fails to give any current when the armature is 
revolved, and so I conclude the wire is not wound properly. 
What I want to do is to construct an entirely new machine 
—Siemens’ system—to be driven by a halt-horse engine. 
Will any reader give detailed particulars of the winding 
of the wire, and if it should be covered with guttapercha, 
as Well as the size ?—ENGINEER. 


146593.) — Telescope Lenses. — To ‘“ ALDE- 
BARAN.’ —On p. 605 you say it is of the greatest im- 
portance to fit the lenses square to the axis of the tube. 
Now I have a very excellent turee-draw marine glass, but 
the tubes seem to have got so loose through wear that 
when it is fully drawn out I can move the one holding 
the eyepiece quite łin. either way, and yet it does not 
seem to interfere with its defininon at all—how do you 
account for that? I do not put this query to try and 
prove you are wrong in your statement; but as Iintend 
trying to make a telescope, and as I doubt if I can tix the 
glasses quite true, I want to know whether the axis being 
moved out of the centre womkd spoil the dednition more 
in an astronomical telescope than in any other, and if so, 
what is the reason of it !—J. L. 


[46589.]—_Sack-Marking.—I shall feel obliged to 
any of your readers who will be good enough to inform 
me how to make an indelible ink tur marking corn and 
tlour-sacks with, and whether the same should be applied 
with a stamp, and what kind of stamp, or with a brush 
and stencii-plate !—H, H. 


(46590. |—_LLegal.—To Mr. Wetnuerrirup.—Can a pur- 
chaser of ordinary and county court debts recover the 
same by legal processes in the name of the original 
creditor without an assignment? Or, having an assign—- 
ment, can he proceed in the namo of the original creditor, 
the assignment empowering him to do so? Can cases 
entered for judgment be assigned as well as those not 
so entered? Which is the most reliable work on 
amy Court praciice ?—A Subscricer FOB THIBTEEN 

KARS. 


[46591.}—Adjustable Plane.—I want to construct 
an adjustable plane tor concave and convex work, to be 
made of iron with a steel bottom to bend to the ditferent 
curves. There is one in the market—an American patent, 
Should I be intringing if I mude one for my own use ?— 
CYCLOPS. 


[46592 ]—Deed of Gift.—To Mr. WE8&THERFiELD.— 
A futher conveys to his sons his house property under 
deed of gift, ho (the father) retaining by agreement a 
life interest only; after whith, cau the property be sold 
or mortgaged by the father, or is such an absolute 
opan of ull control or power over such property ?— 

EGAL. 


(46593.]—-Automatic Musical Instruments. — 
Would “A, S. L.” (19837) kindly say where the 
“ Organette,”? not * Orguiuctte,? may be seen? Iam 
acquainted with most instruments of the automatic 
principle, but this is new to me, and I should like to see 
or hear it. The Organina is on a similar principle, it 
appears, but it lacks power I should like to obtain an 
instrument with more power than the Orguinette. I 
refer to the small instruments with attachments. Also, 
can anyone describe the way of the tools by which the 
sheets are punched or perforated !—Morr Licnt. 

[46594.]—-Heating Water. — Would Mr: P. J. 
Davies or someone kindly give some advice? I havea 
tank fixed for heating water—it holds 20 gallons. We 
have steam-pipes for heating purposes, so I fixed a jin. 
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pipe in the tank with the end hooked a little, then joined 
it to the heating pipes. It boils the water very well, but 
if it is not watched the hot water boils back in the cold 
cistern and overflows cold cistern; ball cock, &c., soon 
get out of order. Ihave an exhaust-pipe the same size 
as feed-pipe, and there is a lot of steam wasted, Could I 
in any way carry it back in the main again without 
danger to the tank! We want to boil the water in half- 
an hour—our boiler is steamed at 10lb. or 12lb. Any 
advice to help me out of this trouble will oblige— 
JEFF, 


(46595.]—Patched Boiler.—There is a patch bolted 
on the boiler packed with red and white-lead and canvas. 
It soon leaks steam. What kind of packing would you 
recommend? I want to make as good a job as I can with 
the same bolted plate. It is about 6in. in diameter. What 
kind of packing would you recommend for steam-pipes 
generally !—An AMATEUR. 


[46596.} Sugar Boiling.—I would feel obliged if 
any reader of the “E. M.” could kindly inform me the 
plant necessary for sugar-boiling on a small scale ?—J. 
CLA. : 


[46597.)—Gelatine Emulsion.—Many thanks for 
the answer to my queries on the above subject. May 
I trouble W. J. Bashford again as to the following ?— 
After mixing my toning-bath some seven or eight times, 
a black deposit is formed. The bath is made as follows : 
—Chloride of gold, 1gr.; acetate of soda, 30; water, 
Soz. Itis kept ın the dark room away from white light. 
Can Mr. J, Basbford tell me how to stop this deposit 
from forming? 2. I have made my emulsion and added 
the acid, and it is less sensitive when dry than when wet 
(or properly set). It was cooking at a temperature of 93° 
Fahr. heat for 18 hours, and is but very little more sensi- 
tive than some which had not been cooked at all. The 
emulsion was made from gum. If Mr. J. Bashford can 

ive me a proper formula for making an emulsion free 
rom fogging and frilling, and fairly sensitive twenty 
times, I shall be extremely obliged to him.—Darx 
SLIDE. 


(46598.}—Problem in Plumbing.—I have a 
cistern made of tile and cement, with 2ft. 5in. of water, 
which for certain reasons must not be emptied nor harsh 
means used against it. The supply pipe to boiler of range 
is very old, and has been cobbied about much because of 
leaks, and to stop the supply from cistern. I have tried 
to plug it with several gentle contrivances, but aH to no 
purpose. Perhaps some of ‘fours’? may put mein the 
way of doing it in a very quick and easy manner. The 
pipe projects in cistern, and is about 14in, from bottom.— 
G. B. ` 


[46599.—Photographic Portrait Lens.—I have 
a portrait lens, which I think is defective. When 
focussing on white paper there are blue and yellow 
coloured Jines round the edges of the image. Would 
separating the two lenses correct this, and if so, what 
distance ?—Dxry PLATE. 


{46€00.] — Legal. — Wil Mr. Wetherfield kindly 
answer the following ?—A. left C. and D. the interest 
during their lives of all money io the 8 per cent. to be 
equally divided. The survivor to reccive the interest on 
the whole, and at her death the stock to be divided in 
equal parts between her nephews and nieces—share and 
share alike. Can E. (one of the nieces) leave her share, 
in case of ber death, to her children ?—PHAREs. 


[46601.1—Double Object - Glasses.—Has the 
correspondent who asked this questiva tried the arrange- 
ment of lens:s 1ecommended, and with what results ? 
As I am tryirg to make up 2 tele-cupe cheaply, and can- 
not afford to buy un achrumatic o.g, any information 
on the subject will be thankfully received. I wish to 
get the best results with a simple lens o.g, without 
using a concave eyepiecee—Pour AMAI EGR. 


[46602.J—Pendulum Springs.—Will ‘ Nicholls ” 
teil me how to dete) mine the sıze and stiength of a pen- 
dulum spring fora new watch ? I have succeeded in 
doing the other job that I wrote vou about. Thysnks for 
information —Pivores. 


(46.03 J—Induction Coil Failure.—Will one of 
“ oars ” kindly say what is probably the matter with a 
coil I have just made? Tube, paper, à lu Dyer; core, 
‘in. xX lin., soft Nu. 17 wire; primary, two layers No. 16, 
cotton ; soaked in pa attin, smoothed, and then wrappea 
round with a pice of guttaperchs 1-16in, thick ; over 
this two folds of Je!tec-copying paper. Secondary, 1}lb. 
of No. 36, silk ; each layer varnished tw.ce with sheac, 
and then wrapped with two folds of above copying 
paper also vurpished. Condenser, ‘ Dyer.” Battery, 
one quart bichrumute. Result: contact-breaker hums 
like large bee ; brit eecondary rpanx only just visible. 
Connecting galvanometer with secondary uud vattery only, 
no deflection on makivg or breaking contact. Connect- 
lng it with secondary, anad battery with prim-ry : strong 
deflections ; but, as this occurs just the same when the 
galvanumeter is lying disconnected a foot from tte coil, 
[ presume it iz merely the excited primary does it. On 
connecting the two ends together a loud rattling accom- 
panies tue humming, which graduuliy subsides when 
these wr. s a:e separated. On turning to back vols., I 
tind many instructions vary considerably. One says: 
“ Use guttapercha tissue for insulating secondary 
coils.” Anotner : ‘‘If you have maue use of gatta- 
percha, I cec nothing for you but remaking,” &e.; so 
that I am dubious uw. to where my fault is. I madea 
regular ** Dyer ”?” some time ago, with what a corrcspond- 
ent calls “ his clumsy insulation,” and got a good fin. 
spark from 41b. of 39; I therefore want a good sin. fiom 
my present cou. —B. H. 


[(46£041..—Incandescent Lamps.—Can any reader 
give any definite iuformution as to the behaviour of 
Swan lamps with batteries? I have heard that three 
quart Bunsens are sutticicnt to give a * good light ”; but, 
on the other hand, Iam told that 20 are needed to give 
the bight incandescence, and mure than that te produce 
the fuli result. The resistance of a lamp and its appev- 
dages is said to be 50 ohms when culd; but if so, could 
three quarts possibly heat it up 1—Prruv. 


[46605.]—-Dynamo Machines Sparking.—What 
tthe cause or “ sparking” in dynamo machines, and 
What are the “ ”? I huve seen some of the 
large machines at the Palace, when the commutator and 


brushes were sheathed apparently in electric flames.— 
PETRO. 


[46606.]—Back-G@Gear Headstock.—Would some 
reader kiodly furnish a rough sketch, with sizes, &c., of a 
simple way to make a back. gear headstock, with a man- 
drel running in gun-metal bushes? Lathe is 5in. centre, 
and width of bed 3}in.—PROGBESSION. 


USEFUL AND SCIENTIFIC NOTES. 


——oo— 


Professor Tyndall on Sound, Light, and 
Heat. — Last week, Professor Tyndall, F.R.S., 
concluded his short course of three lectures at the 
Royal Institution on ‘‘ The Resemblances of Sound, 
Light, and Heat.’® He recurred to the researches 
of Dr. Thomas Young, as themselves illustrative 
of the close connection between the phenomena of 
sound and light; the studies of that philosopher 
on the nature of sound having led up to his parallel 
studies on the nature of light. The beats in music 
afforded the most familiar illustration of the inter- 
ference to which the sound-waves are subject. 
Such a wave consisted of pulsations of condensa- 
tion alternating with pulsations of rarefaction. 
If two waves coincided in such a manner that con- 
densation answered to condensation and rarefac- 
tion to rarefaction, the sound became stronger. 
But if the pulse of condensation in the one coin- 
cided with the pulse of rarefaction in the other 
the sound was neutralised so far, and silence was 
the result. Experimental proof was given of this 
periodic reinforcement and extinction of the sound- 
wave’s motion. It was then also shown by ex- 
periment that the phenomenon known as Newton’s 
rings establishes a like periodicity as regards 
lignt. Newton’s main objection to the undula- 
tory theory of light was that it made the shadows 
impossible. Newton appealed to the fact of the 
divergence of the waves in water after passing 
through an aperture, and Professor Tyndall 
thought a like divergence ought to occur in the 
case of light. It really did occur, as Professor 
Tyndall showed by experiment, but the diverging 
waves obliterated each other according to the de- 
monstrated law of interference. It was further 
shown that even in water something of the kind 
took place. In 1808 an observation of Malus 
ushered in the darkest days of the undulatory 
theory. Young himself at first felt that it pre- 
sented an insuperable difficulty, but he wrestled 
manfully with it, and waited for more light. As 
yet the notion was current everywhere that the 
vibrations of the ether were spread longitudinally, 
like those of sound. At length the idea of trans- 
verse vibrations occurred to Young, and he 
patiently worked it out, undeterred by its involv- 
ing the paradox of attributing to the ether the 
properties of a solid. ‘The same fruitful thought 
long afterwards struck Fresnel, who was then 
working with Arago. The latter shrank from en- 
dorsing so daring an opinion, and that portion of 
their joint mémoire was signed by Fresnel alone. 
It virtually solved the problem. The remainder of 
the lecture was taken up with showing experi- 
mentally that polarisation was a phenomenon 
common to light and heat. 


Vulcan Cement.—Messrs, Roberts, Adlard, 
and Co. have drawn our attention to some samples 
of a new metallic ‘‘ Vulcan” cement, manufac- 
tured by the new Vronheulog Slate Co., of Nantlle, 
North Wales. The metallic cement is broken into 
small pieces, and melted over a very slow fire, and 
then stirred till quite liquid, when it may be run 
into any desired forms. On cooling it hardens 
very quickly. One sample, which has been 
polished, has a finished; surface almost equal to 
that of enamelled slate. The cement is a cheap 
substitute for bronze, lead, and zinc, at a saving in 
cost of from 50 to 75 per cent. It can be remelted 
and recast into any shape or form, and resists 
atmospheric action and the effects of most acids 
and alkalies. It may be used most advantageously 
among many other purposes for jointing gas and 
water pipes, for packing purposes, for fastening 
ironwork and glass in wood or stone, for making 
moulds for concrete, for covering and repairing 
roofs, for covering walls and protecting from 
damp, for filling-in defective castings, for making, 
covering, or lining cisterns, tanks, pipes, baths, 
&c., and for statues, busts, and all kinds of 
ornamental and other useful castings, mantel- 
pieces, &c. 


On the Alsace- Lorraine railways mineral oil has 
been substituted for colza in lubricating the rolling 
stock, with a saving in cost of 60 percent. The 
Bavarian lines have followed suit, with the same 
excellent results. 


THE Belgian Government is engaged upon a 
scheme for promoting a complete system of tram- 
ways throughout the country, as feeders to the 
railways, the work to be done by the various com- 
munes interested, either singly or in combination, 
a FEFE where necessary by subventions from 

e State. 


THERE are now 2,196 miles of steel rails on the 
London and North- Western Railway. 
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ANSWERS TO CORRESPONDENTS. 


—e 


*,° <All communications should be addressed to the EpIiTOB 
of the Enauish Mezouwanic, 31, Tavistock-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer, 3. No charge is made for inserting letters, 

ueries, or replies. 4, Letters or queries asking for ad- 
sses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise~ 
ments. 5. No question asking for educational or scientitic 
information is answered through the post. 6. Letters 
sent to correspondents, under cover to the Editor, are 
not forwarded ; and the names of correspondents are not 
given to inquirers, 


*,* Attention is especially drawn to hint No.4. The 
paoe devoted to letters, queries, and replies is meant for 

e general good, and itis not fair to ocoupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to rcplies which are. The ‘‘8ixpenny Sale 
Column ” offers a cheap means of obtaining such infor- 
mation, and we trust our readers will avail themselvesof it. 


The following are the initials, &c., of letters to hand up 
o Tuesday evening, April 4, and unacknowledged 
ewhere :— 


E. B. Frxessy.—J. L. Wrigley.—H. A. H. Daniel.—Dr. 
Bond.—David Jones.—F. Chadwick, Jun.—J. Berkeley. 
—B. and Co.—Britannia Co.—J. Francis.—F. A. Moil- 
liet.—A. J. §.—Cnemistiana.—C. S. Stretton.—Car- 
atairs.—Orderic VitaL—D. McKay.—J. C. Brown.—J: 
W. Fisher.—In Want of Help.—Agricola.—Hum.—W. 
—Alfojoe.—C, M. R.—Founder.—H.— Working Tom.— 
Snowball.—T. E. Espin.—An Amateur.—G. J. H.—A. 
Pumphrey.—W. H. 8. W.—A. A. W.—E. E. R. Trot- 
man.—G. E. 8.—Fellow Workman.—A. W. Soward.— 
H. A. Wassell. 


W.J.Pourirr. (Your string of questions would require 
a page for full reply, and you will find most of them 
answered in back volumes. 1: 30. 2. No. 3. Pos- 
sibly the Pilsen, 4. Any suitable size, according to the 
shape required; 11 and 13 millimetres. 5. About 12 
hours. Yes, not only unpleasant but injurious. 6. 
Would do, but not preterred. Commercial acids. 7. 

. Need not be. 8. Depends on how much you make and 
how much you buy.)—P. J. FARRELLY, Di one ot 
those illustrated on p. 89, last week, do, or do you want 
a gus-furnace!)—-R. T. B. (It has been exhaustively 
treated in our columns, and that very recently. See 
Vols. XXXI—XXXIIT. Perhaps Nos. 783 and 784 
wil give you whatyou want.)—T.S. (lt should be the 
purest iron—certainly not cast. Bismuth and antimony 
are the best metuls, but Germun silver is to be pre- 
ferred to copper. See p- 226, No. 799, and the indices 
for several forms.)—D. E. H.C. (Write to the Civil 
Service Commissioners, Cunnon-row, S.W. You require 
a fair knowledge of the ordinary subjects taught at 
school, a good handwriting, and a special acquaintance 
with arithmetic..—A Novice, Birkenhead. (AL such 
alloys contain bismuth; and possibly the cheapest for 
your purpose is composed of bismuth 8, lead 4, tin 4. 
That is liquid at 213? Fuhr. ask for some Darcet or 
Rose’s metal at the chemical dealers, and try au ex- 
periment. You can make by adding bismuth to plum- 
ber’s solder.)—Frank Suitu. (See p. 109, Vol. XVII., 
and p. 190, Vol. XV. Anything really good in the line 
is already on sale.)—Mi:tus. (He can assume what 
name or style he likes; but should he fall into unfore- 
seen difticulties he must stand his chance of being taken 
for a member of the “long tirm.’”’?)—Jamrs PEDLER. 
(Have you taken medical advice? Your symptoms, as 
you describe them, are those of acute rheumatism, and 
can only be treated properly atter personal examina- 
tion.)—Rrx. (if the father's property is personal, the 
daughter will inherit all; but any real estate will go to 
the heir-at-law, which, in this case, will be the eldest 
brother, or his eldest son.)—H.J.Pernrtiamp. (We have 
no recollection of the curd. The Birmingham wire gauge 
is given in inches on p. 14, but thereisreally no detinite 
gauge. That given on p. 14 tallies with Holtzapttel’s 
list, and approximately with Whitworth’s; but wire 
from different makers varies, If you convert the inches 
given on p. 14 into millimetres, you will have an ap- 
proximate measurement )— UHURCHMAN. (A little 
printer’s ink thinned with copal varnish and rubbed in 
is the best. Clean off with a rag dipped in turpentine 
or benzoline; or grind up lampblack in copal. Make the 
marks deep wita a blunt chisel. Watts’s “ Electro- 
Metallurgy,” 2s. 6d., Lockwood and Co., Stationers’ 
Hall-court, E.C.)—R.J. A. (Horse-power mens that 
amount of work which is represented by the lifting of 
33,000ib. one foot high in one minute. The terms can 
be interchanged, lib. 33,600ft. high, or 55vlb. in one 
second. 2, We believe it 18 one shilling.)—AN AMma-~ 
TEUR ELECTRICIAN, Dublin. (About 20, but the bat- 
tery fails quickly. 2. There are several, but if that is 
all you waunt to know, you can see a diugram on p. 
462, No. 878. 3. We do not know, but would suggest 
an application to the Secretary, Trinity House, 'J'ower- 
hill, London.}—W. B. H. (What practical utiliiy is 
the “time” of stop. The distance run is the real test, 
and we suspect it should be 270 yards, not seconds; but 
no official record has been published.)—A Trave Lier. 
(How can anyone answer questions so vague? Fro- 
bably your suggestion is currect.)—Tat. (They are 
bent round pins placedin a board just where the bends 
are requirea. The coil is done on a mandrel.)—ELEc- 
Tro. (You will tind the most complete details in back 
numbers. Sce the index, issued March 24, and p. 33, 
No. 808 ; p. 103, No, 811; p. 458, No. 747.)—J. R. (You 
must have a top joint, which any musical instrument 
dealer ought tobe able to get.)—Tyno. (See p. 41, No. 
808, and many replies in back numbers. We do not 
like to discourage you, but a locomotive boiler is really 
a difficult job, and as you have to ask what tools are 
necessary, we would suggest a trial first of something 
more simple.)—A Poor Dear Lap. (Cannot possibly 
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be answered without personal cxamination. From the 
fact that you can hear better at times, the probability 
is that there is some mechunicil obstruction. You are 
sure it is not an accumulation of wax ?)—W. G. SÙ. 
(We do not know of uny book which gives such 
examples. What isthe utility of the rule in such ques- 
tions, which crop up only nowand then, and are worked 
out in a few minutes’)—F isa. (There is a book by F. 
Vizetelly which enters into the question, but we forget 
the publisher.)—Arrrenticy: To a Firtrer. (A pair of 
dumb-bells, and gentle but constant exercise at spare 
intervals, will answer your purpose.)—Mrrror. (The 
glass must be thoroughly clean; iheo on a flat table 
covered with baize place a shect of tinfoil. Pour the 
mercury on that, and quickly spread it over the surface. 
Then slide the glass plate on so that its front edge 
drives a little ripple of the surface mercury in front. 
Weight down, and leave for a re BERS Foner, Bel- 
fast. (We know nothing of the ** School of Telegraphy”’ 
named.)—TasmMania. (The disorder is a comparatively 
rare one, and personal examination by a medical man 
absolutely necessary. Dr. Edmunds could not give you 
any advice, and would, we know, decline to do so if we 
inserted your query.)—H. Snesirr. (If you had re- 
peated the queries we could have replied more definitely. 
they have been sent before, they have not been in« 
serted, either because their proper place is the ‘Sale 
Column ” or the subjects have been dealt with in former 
volumes. Send again; but before doing so, run your 
eye down the last published index.)—J. R. Leian. (Two 
cylinders, one each side; both drive on the one crank- 
. t. One can be made to work by a little manœuvring.) 
—-R. B. W. (Evidently constitutional, and advice only 
possible after personal examination.\—Veaitas. (Yes, 
the distance has varied within the last six months. It 
is greater in winter than in summer; but for all pur- 
poe you may say it is 92,000,000 miles.)—H.C. (The 
ater form of the first named is still protected, and sa 
is the second one )—T. (Itis universally distributed 
within a height of, say, half a mile from the surface. 
It is found on the Atlantic and on the topsof the Alps, 
and is there called cosmic dust; but in dwelling-rooms 
and factories it exists in much greater quantity. Its 
nature depends on the locality—-mainly organic in the 
flax or flour mill, mineral in a coal-mine and on the 
Atlantic, mixed in dwelling-rooms.)—J. S. ROCHARD. 
(1. Yes. 2. Nothing. 3. Possible, but at the risk 
of an action, fora patentee must declare that he has 
“invented ” or that he has received a communication 
from some one abroad. 4. The clock is only a detail. 
We do not know that it is claimed as part of the patent.) 
—W.H. (Bathing in hot water is the best remedy, 
and some add bran or hay. See the indices of back 
volumes.)—D. Davin. (Yes, any of the makers of 
woodworking macbines can supply such a machine.)— 
Faker. (Yes, the water does not injure the rubber 
because the latter is vulcanised )—Hoperuv. (123. 6d., 
post free. Yes, Kent and Co., Paternoster-row, 1s. 
monthly, we beMeve.)—Wuitre Swan. (Would do to 
charge a secondary, but has scarcely sufficient E.M.F. 
for lighting purposes.)—J. H. AnpeErson. (Paraffin 
wax is the best, we believe.)—F. G. (You mean a dye, 
we presume. All preparations of the kind are based on 
one of three things—viz.,a silver salt, a salt of lead, or 
the juiceof green walnut shucks. With the silver salts 
it isalmost impossible to avoid staining the skin, unless 
it is carefully covered with pomatum. Lead is objec- 
tionable, as it kills the hair, and walnut juice is not 
always obtainable. Perhaps the simplest and best is to 
moisten the hair, previously protecting the skin, with 
a solution of nitrate of silver (1 to S parts of water), and 
then with a weak solution of sulphhydrate of ammonium. 
That is an instantaneous process, and is as good as any.) 
—Svunsceibper, Rotherham. (Just the thing to be struck. 
See that the sheet-iron pipes are connected to a good 
earth-plate by an iron rod not less than lin. diameter. 
Read the article on the Lightning-rod Conference on 
p. 441, No. 877.)—Youna Mecnanic. (The City and 
Guilds of London Institute, and the Whitworth 
Sct olarships in connection with the Science and Art 
Department. Where do you live that there are no 
classes in your town? Particulars as to the City Insti- 
tute of the director, Gresham House, E.C. The 
Whitworth prospectus can be obtained from the Sec. 
of the Science and Art Department, South Keusing- 
ton, S.W.)—Dicir. (See pp. 15, 16, No. 885, anda 
table, p. 410, No. 797.)—AmatTeur ELECTRICIAN. (A 
simpie one given on p. 452, No. 825; but why not en- 
deavour to see one!)—Zapic. (Mix with solution of 
alum instead of water. It takes longer to set. May 
be plainly coloured, but scarcely marbled.)—W. A. 
H., Manchester. (Any oil, almost—say cotton-seed. 
2. No Freach chalk at all if you wax the mould ; but 
the sellers give the prop-rtion they recommend. You 
can dust the type with th- chalk if you clear the faces. 
It sticks because not properly oiled. 3. A hot solution 
of suda and a brush will do all the cleaning necessary. 
4. Depends entirely on the heat. A little practice will 
show you. If you leave it too long, the rubber becomes 
too hard. How do you bed the type in taking your 
cast ?—perhaps you make that too deep.)—REGULAS. 
Marine glue is best, but Berlin black, thinned with 
turpentine, is good, as is also paraffin wax.)—Erix- 
Go-Braaca. (Mix the rubber with sulphur; but it is 
b-tter to buy the stuff ready prepared.)—Dr. Royston 
Picotr. (Shall be pleased to receive the cuntributions 
mentioned.) 


THE LATE “ SECONDS’ PRACTICAL WATCH- 
MAKER.” 


Since remitting the amount subscribed up to last week 
to Ms. Coates, we have reccived a few more subscriptions. 
We will add any further contributions that may reach us, 
and remit the amount as soon as it is worth sending. 

Amount previously ackowl dged........ .» £24 15 2 

J. M., 2s, Sd. ; W. G. S., 6d.; Church- 
man, 6d.; Three Two Pennyworths, 
6d.; Hopeful, 1s. a, 5 2 


Tne decrease in the number of second-class 
passengers, and the receipts from them, continues 
on the London and North-Western Railway, but 
at present Mr. Moon does not think it advisuble to 
do away with that class. 


Every Workman ‘connected with the Building 
Trades requiring a situation should advertise in“ THE BUILD- 
ING NEWS," published every FRIDAY, price Fourpence, 
at 31, Tavistock-street, Covent-garden London, W.C. 


“THE BUILDING NEWS” is the Principal Journal, repre- 
senting Architects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 

Every Workman should insist on seeing “THE BUILDING 
NEWS ” every weck at his Club or Coffee House. He will find 
more '‘ Lists of Tenders ” for new work in it every week than in 
any similar paper, and can thus judge where work is likely to be 
had. He isalso specially invited to make use of “ Intercom- 
munication ” if he wants to know anything about his trade ; to 
write to the Editor if he has any suggestions to make and to 
advertise in the paper when he wants work. 


The charge for Advertisements for Situations is One Shilling 
for Twenty Words, and Sixpence for every Eight Words after. 


NOTICE TO SUBSCRIBERS. 


Subecribers receiving their copies direct from the office are re- 
uested to observe that the last number of the term for which 
eir subscription is paid will be forwarded te them in a Pin: 
Wrapper, as an intimation that a fresh remittance is necessary, if 


it is desired to continue the Subscription. 
CHARGES FOR ADVERTISING. 
a. d. 
Every additional eight words.. - Sa E ae 0 $ 


Front Page Advertisements Five Shillings for the first 40 words 
afterwards 0d. per line. Paragraph Advertisements One Shilling 

er line. No front page or paragraph advertisement inserted for 
ess than Five Shillings, Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


Twenty-four words ee ee ee ee ee 
For every succeeding Eight words., ís oe 


ADVERTISEMENTS in the SIXPENNY SALE COLUMN. 


ad 

Bixteen Words ee ee ee ee ee ee ee 0 6 
For every succeeding Eight Words Ra oo . O 6 

°," 1t must be bornein mind that no Disp! yed advertisements 
can appear in the ‘“‘Sixpenny Sale Column.” All advertisements 
must be prepaid ; noreduction is made on repeated insertions; 
and in cases where the amount sent exceeds One Shilling the 
publisher would be grateful if a P.O.O. could be sent,and not 
stamps. Stamps, however (preferably halfpenny stamps), may 
be sent where it is inconvenient to obtain P.O.0.’s. 
i The address 1s included as part ofthe advertisement and charged 
or. 


Advertisements must reach the office by 3 p.m on Wednesday 
te insure insertion in the following Friday's number. 


TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE. 


5s. 6d. for Six Months and lls. for Twelve Months, Post-free to 
any pn ofthe United Kingdom. For the United States, 13s., or 
3 dols. 25c. goia , to France or Belgium 13s., or 16f. 600. ; to India 
via Brindisi), 15s. 2d.: te New Zealand, the Cape, the West 
ndies, Canada, Nova Beotia, Natal, er any of the Australian 
Colonies, 13s. 

The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordin newspaper: post, but must be remitted for at the rate of 
Sd. each to cover extre postage. 

Messrs. James W. Queen and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
26c. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the ublishing office in 
London. All subscriptions will commence with the number first 
issued after the reccipt of the subscription. If back numbers are 
required to compiete volumes they must be paid for at the rate of 
4d. each copy, to cover extra postage. 


Vols. XXIV., XXVI., XXVII., XXVIII., XXIX., XXX., XXXI., 
XXXII. and XXXIII., bound in cloth, 7s. each. 


(Vol. XXXIV. Now rendy.) 


All the other bound volumes are out of print. Subseribers 
would do well to order volumes as soon as possible after the con- 
clusion of each half-yearly volume in March and September, as 
only alimited number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d 
each, through any bookseller or newsagent, or 24d. each, post-free 
on ine oon (except index numbers, which are 3d. each, or 
post-free, 34d.) 

Indexes yor each halt-yearly volume up to Vol. X. (except Vole. 
IL., III., IV., V., and X.) inclusive. 2d. each. Post free 24d. each. 
Indexes to subecquent vols., 3d. cach or post-free, 34d. Cases for 
binding, ls. 6d. each. 

">° Subscribers are requested te order Cases and Vols. through 
thelr booksellers, and not te send direct. The regulations of the 
post-office prevent their transmission through the Post. 


Throat Irritation.—S8oreness and dryness, tick- 
ling and irritation, inducing cough and affecting the voice. For 
these symptoms use Epps’s Glycerine Jujubes. Glycerine, in 
these agreenvle confections, being in proximity to the glands at 
the moment they are excited by the act of sucking, becomes 
actively healing. Soid orly in boxes, 7}d. and ls. lġd., labelled 
“James Errs and Co., Homeopathic chemists, London.” A 
letter received :—“ Gentlemen,—lt may, perhaps, interest you to 
know that, efter an extended trial, I have found your Glycerine 
Jujubes of considerable benefit (with or without medical treat- 
ment) in almost all forms of throat disease. They soften and 
clear the voice.—Yours faithfully, Gorpon Hotmss, L.R.C.P.E., 
Senior Physician to the Municipal Throat and Ear Infirmary.’ 


Holloway’s Ointment.—A Cure for all.—This 
unguent may be rub»ed into the system, ro as to reich any ın- 
ternal complaint. By tnis means it cures sores or ulcers in 
the throat, stomach, liver, spine, or other parts. It fs an infal- 
lible remedy for bad legs, bad breasts, contracted or stiff joints, 
gout, rheumatism, and all skin diseuses. 


OUR EXCHANGE COLUMN. 


——+4+— 


The charge for Exchange Notices is Bd. for the first 24 words, 
and 3d. for every succeeding 8 words, 


—+++—— 


Lathe wanted, in exchange for a Mahogany Biunial 
Limelight Dissolving Vicw Appuratus, in periect vader. —NICHULL, 
Castle-lane, belfast. 


Scientific Instruments wanted in exchange for 
Olcographs, Chro uus, ur civture rumes.—Nicnuty; 29, Castle- 
lane, Belfast. 


Organ Bellows and Windchests, several in good 
condition (ready tur windand pipes) ; books, musical instruments, 
or offers to W. Junnson, 12, Moxley, Weduesbury. 


Slide-rest, 3}in. centre, nearly new. Exchange for 
stocks and dies, Whitworth gauge.—W. Simkins, 48, College- 
strect, W., Camden Town, N.W. 


Wanted, Screw-Cutting Lathe; will give part cash 
and ancther lathe.—H., 4, Sugden-road, Lavender Hill,S.W. 


Large Plate Electrical Machine (3ft. diameter), 
conductor and stool, in exchange for other physical or chemical 
apps.,or tricycle,—Lecrurneg on Poysics, Central Science Schools, 
High street, Morylebune-road. 


Heliostat.—Very ma:sive new brass Heliostat, for 
solar microscopy, with mirror,double-motion screws, &c., weight 
lZlb., cost £5; exchange fur microscopic or other scientific appa- 
Tatus.—J. L. M., lub, Princes-street, Edinburgh, 


Large Oylinder Machine, broken, LeyZen Jars, 
splendid black Cat Skin, 2) zinc rods, lib. each, lo amall Bunsen 
Cells, 20 Porous Pots, &c. Wanted, 4-plate Portrait Lens.—H. 
Feri, Market Rasen. 


Hydraulic Pressure-Gauge, indicatés 4 ton, good 
conditon. Exchange for small Gas stocas and Dies, or other 
offers.—22, Coventry-roud, Hinckley, Leicestershire. 


Will exchange “ Book of the Pigeon.” “Book of 
Canary aod Cage Sirds."" 4 Sebright Bantams, and 6 Pantails ; 
for Chemical Kalance, Apparatus, or Tricycle. Worth £8.—JNo. 
DuxLor, Dornock Public School, Annan. 


Fretwork Machine new, prize Holly; exchange 
for violin and bow.—W. T. Kznt,6$, Westbury-street, 5wansea. 


4Sin. Bicycle, set of castings for 2in. engine, dft. gap 
lathe-bed ptaned, leading screw, tu!l set of change wheels; ex- 
change, what offers :—K. D. Smiru,l2, Fazakerley-etreet, Chorley, 
Lancs. 


Lathe wanted, 4 to Gin., rests, chucks, screw-cutting 
cr otherwisc, cheap, also dril'ing machine ;exchange small canoe. 
ASHENDEN, Chartham, Canterbury, 


THE SIXPENNY SALE COLUMN. 


—+44— 


Advertisements are inserted in this column at the rate of 
62. for the first 16 words, and Bd. for every succeeding 


8 words, 
—+44— 


For Sale. 


“The Night-light Olock.’’ Ilustrated and 
described on page 370, No. 843. Price, carriage free, 6s. 6d.—F 
ROBERTSON, 13, Greek-street, Soho, W. 


Band Primo.—A Tutor for all Band Instruments. 
t A Book which every Bandsman should have.” Price 5s., P.O.O. 
T. Baweon, lid, Hearon-lane, Stockport. 


Metallic “E” Violin Strings. Infinitely suparior 
to Gut. Three, post, ls.—sSiru, 2, Beuturd-sureet, Plymouch, 

Incrustation Prevented. When other means fail, 
Morgan's Borer Compounp is highly recommended.—W. ti. 
Morgas, Engineer, Gloucester. 


The Britannia Company’s new No. 13 Screw- 
cutting LatueE, 3Vin., strong and accurate, price £15 lds. See 
notices in ENGLisH Mecuanic. Apply for circular, l stamp.— 
Britannia Company, Engineers, the Makers to the sritisb 
Government, Colchester, Eaglana. 


Launch Engines, new, different sizes, cheap.— 
State size required.—Joun M1ıDÐDDLBTON, 16, Hope-street, Glasgow. 


Lathe, 3}in. centre, 3 foot, screw-cutting. change 
wheels, compouud slide rest, nearly new, £10. Maxin, Cupola, 
Shettield, great bargain, good tool, warranted perfect. 


Elastic Stockings. No makers in London. Made 


in Liverpool only by SmitH AND Sone, Breck-road. 


Parkinson’s Amateur Polisher’s Cabinet. The 
most inexperienced can polish wita success. Circular free.— 
JaMES Parkinson, Warrington. 


Japanning done for the trade. Machines of every 
description.—Merkson and Co., 44, Wynyatt-street, B.C. 

Bicyclists, Athletes, and Engineers should wear 
the patent nickel-pluted steel Albert, new and viecguat pattern , 
always retains rich polish. Does not rust. Post tree 12 stamps. 
—GorseE, 123, Moor-street, Birmingham, 

“Fiddler's ” double soundboard Violin, loud and 
clear, 1us.—** Fippugr,’’ 19, suward-street, Burdett-road, a. 


Paints.—lInastructions for Making Paints suited for 
the grinder and operative painter.—T. ARMSTRONG, Wvuoaville, 
Hounslow. 


Bachelors Brass Buttons. No coming off. No 
sewing. Last litetime. Packet free, li stamps.—HEeEzMALMALCH. 


Excruciatingly Comic Readings. You will be 
ebliged to laugo. Send lłd. for one, aad rejoice.—Hezmar- 
MaLun. 

New “ Eclipse ” Pipe. No oil in mouth. No smoking 
wet tobacco, de. free.—d. HezMALIALCH, l Fellisclitle, Leeds. 


Two 10in. silvered Glass Mirrors to be sold for a 
very reasonable price, one of finest quality by Calver, with tube., 
flat, finder,tocussing cyepiecescomplete,but without stand, What 
otfers:—Apply Kev. W. G. Marruews, Rectory, Wadebridge, 
Cornwall. 

The Dental Wonder, a marvellous cure for tooth- 
ache, post free, 18. 24.—So0uTHWELL, Pharmaceutical Chemist, 
Boston, Lincolushire. 


Southwell’s Absolute Remedy for Tic Douloureux, 
post tree 2s. 9d.—Sou rTu wELL, Pharmaceutical Chemist (bj ex- 
amination), Boston, Lincolnshire. 


Munroe American Organ Tubeboards with reeds 
Vuiced. Few only.—itay, 6, Puplar Walk-road, 3.6. 


Microscopic Objects for mounting, Sample 2v 
preparations auu price net, ls, 2d.—. Puiriv, Grove-street. 
Stepucy, Hull. 

Sufferers from Indigestion, &c., should rcad Dr. 
Brearey's © Popular Treatise on hag subject.—Address | the 
Autnor, enclosing 7 stumps, 1, Belle Vue-sguare, Scarboro’, fu. 
copy. 

Fisher's Ethoxo-hydrogen Limelight Apparatus 
gives the moot brilliant and whitest light. rerfectly safe. 


Ethoxo-hydrogen Generator, made in copper, pric: 
30s. Send stamp for particulars.—Fisusa, Calvyeriey-otrect. 
Tunbrioge Wells. 

Ingredients for preparing Hop Bitters, 6d. per 
Packet, puse-fiee, $d.—Jonus, Coemist, Westminstcr-road, Liver- 
pool. 

Elegant Ladies’ Gold Rings, 5 stones, diamonds 
and sapphires, diamonds and rubies, ur all diamonds, 13s. each. 
P.U.0. to a. FuANC ais, Care of E. Charles, Rylung-road, sirming - 
ham. 


Patent Eye Pretectors, 12 stamps; to A. Fray- 
cois, care of p. Charies, Rylaud-road, Birmivghag, 


Pianista, quite new, an instrument for playing the 
Piano or Harmsoium automatically, cost £32 10s., can be seen 
after 6 p.m.—1s, Bedford-street, Choumert-road, Rye-lane, 
Peckbam. 
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THE NAVAL AND SUBMARINE 
EXHIBITION. 


TE Naval and Submarine Exhibition, 

opened last Monday at the Agricultural 
Hall, must be considered a decided success. 
Thanks to Mr. Samson Barnett, jun., Lon- 
doners and visitors from the provinces have 
now an opportunity of forming for them- 
selves a tolerably clear idea of the value and 
variety of the means and methods employed 
in the mercantile marine, and of the various 
appliances for traversing the sea in com- 
parative safety and comfort. Of actual 
shipbuilding itself, there is little to be seen 
beyond the models sent by Lloyd’s Register, 
but everything else that can be supposed to 
appertain to the great carrying trade of the 
world is exhibited—from the furniture and 
fittings of the ships, to all those appliances 
and minor details which help to make a 
modern steam-vessel a little world in itself. 
As far asthe general sightseeing public is 
concerned, probably the most interesting ex- 
hibit is that of Mr. Samson Barnett—a large 
diving-tank, 20ft. in diameter and about 
12ft. deep, with a number of plate-glass 
windows, through which the operations 
carried on can be watched. That ‘occu- 
pies the centre of the ground-floor, 
and around it are nad the stalls 
of the various exhibitors of diving ap- 
paratus and other appliances used in 
submarine work. At regulated intervals 
during the day operations of various kinds 
will be carried on under water in this tank, 
including an exhibition of the skill and ability 
of aparty of sponge-divers from the Levant, 
who have, by long practice, acquired a power 
of staying under water for a time which 
seems extraordinary. The utility of the 
Fleuss helmet, which we illustrated and 
described in No. 792, p. 272, will be 
practically demonstrated, as an improved 
diving appliance which relieves the diver of 
the incumbrance of pipes, and permits of the 
greatest freedom of motion under water. 
The helmet, it may be remembered, contains 
compressed oxygen, which is used to revivify 
the expired breath, the carbonic acid ex- 
pelled from the lungs being absorbed as the 
expired air passes through a chamber packed 
with broken porcelain wetted with caustic 
soda. The helmet has already done good 
service, notably in the Severn Tunnel, 
where a diver was enabled to walk many 
yards up the submerged workings, and do 
some absolutely necessary work that would 
have been impossible if he had to drag the air 
pipes of the ordinary diving equipment with 
him. The Fleuss helmet is also of great 
utility in colliery explosions, and thus com- 
petes with the Denayrouze apparatus, 
which is also exhibited and shown in work 
as a submarine applianee. The apparatus 
of Messrs. Fleuss, Duff, & Co., Applegarth 
and Denayrouze, are fitly supplemented by 
Messrs. Barnett and Foster with a collection 
of improved diving appliances, and Foster 
and Flouss’s submarine and mining lamp, 
while Messrs. Siebe and Gorman, and some 
other firms, also show approved and tested 
apparatus. We may here say that it is im- 
Possible, in the space available, to give the 
names of all the firms exhibiting, which 
in the catalogue occupy, with a bare 
enumeration and brief description of their 
exhibits, nearly 200 pages. We can only 
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mention names where they seem absolutely 
necessary for the purposes of identification. 
assing the diving apparatus, the next most 
attractive exhibit will probably be the 
models of ships, and here we find avery 
complete collection. The Admiralty show 
the Monarch, the Devastation, and the Poly- 
phemus, with a Russian Popoffka, or circular 
ship, while amongst celebrated mercantile 
steamers we have large-scale models of the 
three latest Transatlantic liners, the Servia, 
the City of Rome, and the Alaska, the last 
named of which has recently made the re- 
markable passage between New York and 
Queenstown of seven days, six hours, forty- 
three minutes—the best on record. Close 
at hand we have the City of Berlin, the 
Britannic, and the Lydian Monarch, the latter 
chiefly noticeable as a sister-vessel to that 
in which Jumbo was shipped to the United 
States; but we must not forget the Stirling 
Castle, a tea-clipper, which recently on her 
trial attained a speed of 184 knots, and is 
amongst mere trading vessels the fastest 
steamer afloat. In the division of ships, 
there are many models and half-models of 
yachts which are sure to attract the attention 
they deserve, and amongst them may be 
noted a nicely finished model of the late 
Czar’s ‘‘ yacht” Livadia, noticeable as an 
experiment in naval architecture which is 
not likely to be repeated. Leaving the 
models, we will tura our attention to what 
may be termed the novelties of the ex- 
hibition, and these are found mainly in 
rotary engines, which have lately come to 
the fore in a rather unexpected manner. 
Practically condemned by engineers and by 
Reuleaux in his celebrated treatise, they 
have, during the last two or three years, 
pushed their way into notice, partly by 
reason of certain demands, partly because 
they arereully useful motors. First and fore- 
most, by reason of its size, we notice the large 
rotary of M. Brossard, which is said to be of 
1,000 horse-power, but which unfortunately 
arrived too late to be shown in working 
order. This machine, which would require 
at least a page to adequately describe it, is 
of the type in which one cylinder is placed 
excentrically; inside the other, and forms 
the revolver or roller of the engine. The 
‘“ piston’ is attached to the main shaft, and 
passes through a slot in the small or inner 
cylinder, which it obliges to rotate round 
an excentric axis. The steam enters the 
large cylinder at the bottom (that is, one of 
the sides, for the engine is of course hori- 
zontal), and the small cylinder through the 
shaft carrying the piston, an arrangement 
by which the area presented to the steam in 
the two cylinders is always the same what- 
ever may be the position of the piston. The 
engine has an ingeniously worked out 
governor, which controls the speed either 
by regulating the degree of expansion or by 
throttling the steam ; but we shall doubtless 
hear more of this engine when it has been 
fairly tested, and it must suffice to say that 
the inventor claims economy, simplicity, easy 
manipulation, and the minimum of wear and 
tear, with absolute regularity in working. 
Hodson’s rotary is now well known from 
its performances at the Crystal Palace, where 
one is shown running at 1,000 revolutions a 
minute. The shaft carries a piston which is 


‘driven round the cylinder by the pressure of 


the steam until it reaches the exhaust, the 
steam being admitted by means of a flap. 
As the piston passes the exhaust, it closes the 
flap, which falls immediately afterwards, and 
admits steam to one side only, the admission 
being regulated by a cam on the shaft ope- 
rating the throttle-valve. These engines, 
which are shown driving a De Bay fan, 
work excellently, and the only suspicion 
about them is their durability—i.c., whether 
wear and tear will not be excessive. That, 
of course, remains to be proved. Another 
rotiry engine at the exhibition is made by 
Mr. Dexter, of Bourne End, near Maiden- 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 890. 117 


head, and is especially adapted for winches 
and slow work generally, though it can be 
utilised in launches. This engine consists 
of a cylinder with a roller and slides, the 
latter actuated by cams on the cylinder 
covers. The division between inlet and 
exhaust is passed by the slides rubbing 
against a steel spring, and as the details 
have been well considered, the wear has been 
reduced to a minimum, The engines 
reverse with a slight motion of a lever, and 
can be made to run at any desired speed. 
Amongst propellers we noticed exhibits 
claiming superiority over the ordinary 
forms, but in the absence of practical trial— 
the only safe guide in this matter—there is 
little to be said. The only real novelty is 
Welton’s fan propeller, exhibited by Duncan 
Brothers, applied to a launch. Im this 
device, instead of the shaft having a rotary 
motion, it reciprocates and works a couple 
of fan-blades which close in as the shaft is 
withdrawn and spread out as it is 
driven backwards, thus giving a direct 
pushing motion. In this case, as in 
all others connected with propellers, it is 
only practical trial which can determine the 
relative merits. In the tank-room Mr. J. 
Neal exhibits a boat in which the propellers 
are placed amidships, with tanks into which 
they can be drawn up when desired. The 
propellers, of the ordinary screw form, are 
thus placed in the solid water beneath the 
bottom of the vessel, and may consequently 
give an advantage which is not to be ob- 
tained in the usual position. Boat lowering 
and detaching gear is well represented; but 
we failed to find anything superior to the 
devices shown at the exhibition held at the 
London Tavern in April, 1873, an account 
of which we gave in No, 422, p. 131. As a 
matter of fact, many of the most successful 
boat ee and detaching gears are 
merely modified or exact counterparts of 
those exhibited nine years ago; but that is 
not to be wondered at, for it takes a 
long while to establish the reputation 
of any new device of the kind—e.g., 
the Berthon collapsible lifeboat, which 
is here shown in action. This boat, 
which packs up into a small space, and can 
be stowed along the bulwarks, so that an 
emigrant vessel might carry sufficient for 
all her living freight, was illustrated and 
fully described on p. 194, No. 424. Of 
detaching gears, we may say that they 
divide into two groups, in both of which 
slip or tumbling hooks are used, the dif- 
ference consisting in the manner of letting 
them off. In this connection considerable 
divergence of expert opinion exists, some 
nautical men holding that the boat should 
not be released except by the movement of 
a lever in charge of some responsible officer, 
while others hold that it is preferable to 
make it  self-releasing as soon as it 
is water-borne. The other differences 
between the various designs are mainly 
in matters of detail; in the tirst kind the 
usual arrangement is a rod running along 
the bottom of the boat connected to the 
hooking-tackle in such a manner that when 
moved by a lever both hooks must be simul- 
taneously released; in the other kind the 
hooks are generally so contrived that on 
being relieved of the weight of the boat 
they automatically open and release the 
boat. 

Amongst the machinery exhibited, the 
steam stearing-gear will have most attrac- 
tion for nautical men, and probably also for 
shipowners, though some of the latter will 
no doubt examine with interest the refri- 
gerating machines, comparatively new de- 
vices, which have already rendered possible 
the importation of meat from Australia, and 
which promise to create a large trade in the 
transport of perishable commodities of all 
kinds. Of the smaller sized marine engines 
nearly every good type is shown by a num- 
ber of different makers; but for obvious 
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reasons the engines of large ocean-going 
steamers are shown only in model form. 
Fox's corragat+ed boiler tabes are, however, 
exhibited in full size as applied to large 
marire. boilers. Boilers, especially of the 
portable kind, are shown in great variety, 
aad many of them are under steam, while 
boiler fittings are exhibited almost in pro- 
fusion. Rudders are represented by well- 
kwown devices, and amongst them will be 
noted that of Capt. Heathorn, R.A., who 
uses two rutders, which can be opened one 
against tha other, thus checking the way of 
the vessel. The mventor claims that the 
device, by using the deflected current 
of ejected water from the screw, doubles 
the power of steering, and enables 
the ‘vessel to be steered when going 
astern. Two models are shown, one 
with a crew propeller working in a 
case, the other being a facsimile of the 
rudders as applied to a launch propeled by a 
jet of water through thesternpost. Amongst 
the models of 1 ghthouses is a large-scale re- 

oduction of the celebrated Galley Head 
ivhthouse, which is under the control of the 
Commissioners of Irish Lights. Life-saving 
appliancesinthe formof rafts, buoys, dresses, 
mattresses, &c., are exhibited in great 
variety, and in connection with these and 
the lifeboats, two prizes will be awarded, 
after trial, by a committee consisting of 
Vice-Admira!s H. Boys and A. W. A. Hood, 
C.B., axsisted by Sir Digby Murray, Bart 
During the extibition several lectures on 
subjects connected with naval and submarine 
engineermg will be delivered, and these, 
together with selections from the papers 
read, and a number of special articles, will 
be published in a large edition of the cata- 
logue, to be issued after the close of the ex- 
hibition. 


muzzie-loading, and the French and German 
breech-loading guns. These are all taken 
from recognised authorities, and are duly 
acknowledged. Probably ths most iater- 
esting chapter in the book is that on 
torpedoes and torpedo boats, which will, in 
the opinion of many competent juiges, play 
a more important part in naval fights of the 
future than either armour plates or big 
guns. In his historical acconnt Sir Thos. 
‘Brassey does justice to the claims of the 
Americans Bushnell and Fulton, who first 
invented ‘divine boats” for the purpose of 
affixing torpedoes to the bottoms of vessels. 
Submarine mines probably have their origia 
in Bushnell’s idea ; but little appears to have 
bem done with them until in 1839 General 
Pasley blew up the wreck of the Royal 
George by means of powder fired by electri- 
city. Nobell about 1841 sold an invention 
of the kind to the Russian Government, and 
in the same year Colonel Colt, who had 
been experimenting on Fualton’s lines, 
completed a system the. utility of which 
he publicly demonstrated in New York 
Harbour in 1842. The first iostance 
of the use of the subaqueous mine 
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THE BRITISH NAVY.* 


IAHE first volume of Sir Thos. Braissey’s 
interesting account of the British Navy 

ba been rapidly succeeded by the second, 
which treats of miscellaneous ‘subjects — 
armour, guns, unarmoured ships, harbour 
defence, torpedoes, &c. We gave a lengthy 
notice of the first volume, which dealt with 
the fighting ships, on p. 557, and we have 
now to revie v what Sir Thos. Brassey says 
as to the details of their construction and 
armament, so far as concerns armour and 
guns. The statistics given as to the relative 
strength of the British and foreign navies, 
represent the situation as it existed two 
years ago, when the work was mainly 
written; later details will appear in sub- 
sequent volumes. The chipter on armour 
and armour experiments is shorter than 
might have been expected, if we did not 
remember that the Jlatess experiments 
usually rob their predecessors of much 
ioterest. Still, in something less than 30 
pages tie author has contrived to compress 
un account of the most timportant experi- 

ments, with illustrations, ani to give views 

of the Huascar, after the engagement which 

‘Jed to her capture by the Chilians. The 
figures show the development of armour 

from the early Warrior to the trials at 

Spezzia on plates nearly 22in. thick. The} 

second chapter deals with guns and gunnery, 

and incidentally wih powder. Tho Mus- 

trations in this portion of the book give a 

good idea of modern heavy guns, as besides 

the 80-ton gun we have the new type of 

Woolwich oreech~loader to compare with 

Krupp’s eno-mous weapons arid the system 

adopted by the French. The -burst 100-tn 

gun of the Duilio and the experimental 

bursting of the Thunderer’s gan also find 

appropriate places, as do the diagrams 

showing the peuetating power of the British 


as a means of protecting channels in time 
of war was ia 1848-50, when Prof. Hinly 
laid aline of mines across the harbour of 
Kiel, to prevent the Danish war-ships en- 
tering. In his case the mines consisted of 
strong casks made water-tight and filled 
with gunpowder, which was to be fired by 
an electric current. One of these mines was 
picked up in 1873, and was found to be in a 
remarkably p:rfzet condition. The mines 
were never actually brought into use, nor 
was the submarine boat, built at the time 
from the designs of a Bavarian named Bauer. 
During the Crimean war, two kinds of mines 
were used by the Russians—one exploded 
‘by contact with the ship, the other by an 
electric current sent from the shore. Al- 
though these mines did something to check 
the action of the Admirals, and rendered 
‘Captains very cautious, no effective service 
was rendered by them, for when they 
were not removed by the boats sent to fish 
for them, they either failed to explode, or 
did so in amanner that caused little damage. 
In 1859 the Austrians employed submarine 
mines of gun-cotton, to defend the entranc3 
‘of the Malamocco at Venice, and devised a 
‘means of ascertaining when a vessel was 
within range of the mine, which, however, 
was useless on dark nights, or while smoke 
‘from guns hung about. It was not until 
the American War of Secession that tor- 
pedoes gave any practical illustration of 
their efficiency as weapons, both of offence 
and defence, and it is remarkable 
that although the heaviest artillery 
then known was used for the first time, not 
‘a vessel was lost, and a few only were 
‘materially injured by shot or shell. ‘The 
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losses, which included ironclads and wooden 
vessels, were all brought about by submerged 
torpedoes, some of which acted by contact, 
others being fired by electricity, while, for 


the first time the spar torpedo was brought 


into use. In nearly all cases the fuse 
devised by Prof. Jacobi for firing was em- 
ployed in contact torpedoes. It consisted 
simply in a glass vessel containing sulphuric 
acid, which, escaping when the containing 
vessel was broken, found its way to some 
chlorate of potash, and thus ignited the 
powder. In the war between Brazil and: 
Paraguay, in 1866, the defenders resorted 
to the use of submerged torpedoes to stop 
the advance of the fleet up the river 
Paraguay, and tried, without success, to 
blow up the vessels by means of floating 
torpedocs. An ironclad, which had been 
ordered to advance, however, struck a sub- 
merged mine, aud was brokenintwo. In 
the Austro - Prussian War of 18585, an 
elaborate system of torp2do defence was 
devised for the protection of the boats on 
the Adriatic, but no opportunity of testing 
the efficiency of the mines occurred. 
An invention of Baron von Ebner com- 
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ERICSSON’S TORPEDO BOAT, ‘‘ THE DESTROYER.” 


bined the advantage of the electrical 
and the contact system, and left explo- 
sion optional on the part of the defender. 
In this arrangement nine percussion. 
knobs, projecting above the cover, received 
the shock by means of bars on a horizontal 
wheel, the axis of which carried the electric 
fuse. The turning of the wheel put the 
fuse in circuit, and at the same time 
brought into action a current of a higher 
tension which was |more suitable for 
inducing ignition. In the war between 
Garmany and France ia 1870, torped.es 
were prepared by one of the combatants, 
but they were not actively employed. The 
results of the torpedo fightiag in the Russo- 
Turkish war are too well known to neei 
mention; but a record of them will be 
found in Sir Thos. Brassey’s book, which is 
intended to be an historical epitoms of the 
progress of the arts of naval war. So far as 
actual warfare is concerned, the various forms 
of torpedoes intended to be used offensively 
have almost a blank record, except the spar- 
torpedoes worked from boats, which must 
of necessity run. some risk while approaching 
the enemy. The most remarkable invention 
of the kind is the ‘‘ Fish” torpedo, which 
contains within itself the propelling and 
firing gear, and is apparently as perfect as 
‘such a machine can. be, though there is no 
reason to suppose that its powers have been 
fully developed. Invented primarily by 
Commander Lubis, of the Austrian navy, it 
has been perfected by Mr. Whitehead, and 
the “ secret ” has been purchased by several 
Governments. The charge is from 331b. to 
55lb. of gun-cotton, and a mere graze is 
sufficient to cause an explosion. Hence, 
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the trigger setting the screws in motion 
is only pulled as the torpedo leaves the 
firing tube, and it is not until some distance 
has been traversed that the machinery itself 
releases the Jast safety-pin preventing the 
accidental firing of the explosive. The fore 
part of the torpedo contains the explosive, 
the after-part the motive engines, while the 
centre is the ‘‘ secret,” the means whereby 
the missile is made to automatically regu- 
late ats depth according to the degree of 
immersion required. This is accomplished 
by horizontal rudders, byt the method of 
actuating them is the secret. It is believed 
to be done by the pressure of the water 
acting on the ends of the chamber and on a 
spiral spring, which is set to suit the re- 
quired apt, and the motion of which, by 
means of a rod, shifts the horizontal rudders. 
The amount of regulation can be arranged 
to the greatest nicety, for after the com- 
pressed air, which drives the screws, has ex- 
pended itself, the torpedo may be made to 
rise to the surface or sink to the bottom, 
and further, if loaded, the safety apparatus 
can be arranged to prevent the explosion, 
and thus facilitate the recovery without 
risk, The engine is of the Brotherhood 
type, and is worked from a reservoir of air 
charged to a pressuxe of 1,000 or 1,200Ib. 
The Lay torpedo, which appears to be more 
complicated than the Whitehead, is pro- 
pelled by ammonia at a pressure of 40 atmo- 
spheres, and is complicated by trailing an 
electric wire at the stern, which, however, 
enables an electrician to direct its course, 
and to fire at the proper time. The Ericsson 
torpedo is worked by sending compressed 
air through a hollow cable ; but owing to the 
weightof thelatter, the “range” isat the out- 
side only a few hundred yards. Two other 
so-called automatic torpedoes have been 
invented—one by Capt. MacEvoy, the other 
by Commander Howell, U.S.N. The former 
is carried at the end of a spar until near 
enough to be launched, the motive-power 
being carbonic acid released by the action 
of an acid on a carbonate; the latter derives 
its movement from the ‘‘inertia’’ of two 
heavy iron wheels which, just before start- 
ing the torpedo, are revolved at speeds of 
about 4,000 to 10,000 turns in a minute. 
Captain Ericsson has within the last three 
years devised an improved form of torpedo, 
which is fired from a special vessel called 
the Destroyer, having a fine wedge-shaped 
bow and stern, and an intermediate curved 
deck from stem to stern, which supports a 
heavy armour plate about 32ft. from the 
bow inclined at an angle of 45°. The vessel 
will be deeply immersed when in fighting 
trim, a deck-house being riveted water- 
tight to the upper part of the hull. There 
are some other peculiarities about the vessel 
which render ber different to other ships 
which have been built specially for firing tor- 
pedoes. We are indebted to Messrs. Long- 
mans for the engravings on the opposite 
page. Torpedolaunches and torpedo boatsare 
fully described, and many pages of the work 
are devoted to unarmoured cruisers and to 
‘ mercantile auxiliaries,” illustrated by a 
couple of plates »nd several diagrams of the 
Servia and the City of Rome. ‘This portion 
ot the book is full of interesting details in 
connection with a subject which latcly, 
thanks to Sir W. Armstrong, has attracted 
much attention, and received much elucida- 
tion at the recent meeting of the Institution 
of Naval Architects. 


WATCH -CLEANING AND 
REPAIRING. 


By “A FELLOW- WORKMAN.” 
(Continued from page 95.) 


OW you will naturally suppose that a main- 
spring, being a strong, sturdy fellow, is 
pertectly able to look out for himself ; but if you 
0, you will soon get mistaken. I assure you 
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that the mainspring requires as much attantion 
as the balance. I do not gay that it gets out of 
order as easily, but I mean that it requires as 
much care in repairing ; the hole for the rivet or 
catch (as described last week) should be per- 
fectly in the centre of spring, and when in the 
box you should see that the spring should not 
come high enough in the barrel to press against 
the lid or cover. , 

I hava also seen some jobbers who have a way 
of pulling the mainspring out straight, and then 
letting them spring to again; also pulling it up 
like a spiral spring, and pulling it about like a 
piece of indiarubber. Now, I cannot see what 
possible good this can do the spring. I think it 
must weaken it, and in some instances of common 
springs, cripple it; so I would advise you not to 
pull it about more than is necessary. I have got 
some very funny ideas about the mainspring—I 
actually don’t believe in oiling it; infact, Ihave 
tried it in many instances of troublesome 
watches of different kinds, and have found that 
the watch will go longer between cleanings, 
and keep better time. I clean it first with 
paraffin oil, then with chalk, and don’t leave off 
until I get it perfectly dry and clean; then I 
clean the barrel and arbor, put a little oil to the 
pivot of the arbor, and leave the spring dry. 

Cruain.—The amateur generally finds the chain 
very annoying—so did I when I first began; but 

as soon as my master told me how to do it, 
found no diffculty whatever. I wili tell you 
what he said :—I had jumbled up about five 
links, and the master, who was looking over my 
shoulder, said, “Lets look at your punch— 
that’s too large.”? So he brought me four 
punches of different sizes, told me to take 
the smallest one, which he called the ‘start- 
ing punch.” Now this wasa yery smail one, 
made from a sewing-machine needle; the point 
had been removed on the oilstone, and was per- 
fectly flat (this is done by holding the needle in 
the left hand, and rubbing a piece of oilstone, 
which is in your right !hand, in a French- 
polisher’s fashion over the point of tho needle). 
‘‘Now,”’ said he, *‘ put the point of your punch on 
the centre of the leaf about where you would 
suppose the rivet to be, and tap lightly with 
your small hammer. Now watch your rivet. 
Does it move ?’’ ‘‘No,” said I. ‘‘ Tap a little 
harder,” said he. t‘ Does it move?” f[ could 
just sec itbreaking away, and I said so. ‘‘Mow,”’ 
said he, ‘‘ just take a punch a little smaller than 
the rivet: y: u can see whero to put it, and tap 
lightly.” I did so, and the rivet came out clean, 
and since that I have never found any difticulty 
in removing arivet. ‘The chain should be laid on 
a piece of boxwood, with the oval side upwards, 
so that the rivet runs with the grain of the wood ; 
use small piano wire, or wire sold on purpose, 
nip off close to the top, leave jin. at 
bottom, then take hold of this šin., close 
to the chain; with your nippers, uip half-way 
through, rivet top end while iu the nippers ; con- 
tinue gently to squeeze the nippers while you 
lightly tap the top with a small hammer; con- 
tinue to tap and squeeze until the chain drops 
from the faco of the nippers. Now remove any 
part of the rivet that protrudes beyond the sur- 
tace of the chain, polish and burnish, and it will 
be ditlicult to tell which rivet you putin. You 
must be careful to see that both tue hooks turn 
the same way before you put the chain together. 

The stop-work very seldom gets out of order 
of itself, but the spring sometimes gets ruptured 
in cleaning : you must always try it after you 
have cleaned it, to see that it works properly 
before you put it together. 

Motion Wuerus.— These wheels seldom 
require any repairing; the steel wheel is called 
ths ‘cannon pinion,’’—this carries the minute- 
hand ; the next is called the ‘t motion-whcel,”’ the 
next is called the ‘‘hour-wheel,’’—this wheel 
carries the hour-hand. 

Diat on Face.—If you should have to fit a 
new dial (send the old one as pattern), put it in 
its place, take a needle, and mark for holes in 
stump to be drilled, and make a small hole with 
a pivot drill ; see that the hour-wheel has got a 
little shake—if it has got too much, put ona 
“ paper washer”; if not enough, turn back the 
shoulder by placing it on an arbor inthe turns. Be 
careful and don’t cut off the pipe. 

Hanps.—The hour-hand only wants putting 
on if you have the right size; ìf you are put to 
the push, you can sever the pipe; there are 
small square files made on purpose for fitting 
minute-hands. To hold the hands while filiny, 
I make a notch in both jaws of a pair of old 
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pliers. In these you will be able to hold the 
body of the hand while you are enlarging the 
square; the holes in second hands are made 
with a watch broach. 

Grassrs.—There is not much difficulty in 
fitting flints or double lunettes ; but if you have 
a hunter, you will find a little difficulty ; in any 
case the glass must not touch the centre-pinion. 

This is the end of the ‘‘ general repairs ’’ for 
a verge watch. I will next ceal with the 
‘extra repairs,” to the best of my ability. 


(To be continued.) 


THE INDUCTION COIL AS AN IN- 
STRUMENT OF:.RESEARCH.—I. 
1.—Introductory. 


UCH has been written, both in the pages 

of the Encuisn Mecaanic and elsewhere, 

upon the subject of the construction of induc- 
tion coils. Coils of all sizes, and of every 
imaginable pattern of build, have been described 
in all their minutest details. The relative 
merits of different methods of winding and of 
insulating, the claims of mercury and of 
platinum corntact-breaks, the respective ad- 
vantages and disadvantages of various forms of 
batteries, have all been so fully discussed that 


Iit seems almost impossible to find anything 


fresh in connection with coils about which to 
write. But notwithstanding all this talk con- 
cerning the making of coils, little has been 
written on the use of a coil when made. It 
seems usually to be considered by writers on 
the subject, that the object of a person who sets 
about to build a coil is to give himself a certain 
amount of amusement in the mechanical prccees 
of its construction, and when made, to provide 
himself with a little more amusement by 
lighting up a few pretty vacuum tubes, or by 
irritating the nervous systems of his too-con- 
fiding friends. 

It is to supply this deficiency, to show that 
the induction coil is not a mere toy, to show 
that it is a powerful instrument of research in 
perhaps one of the most fascinating brancheg 
of science—that of molecular physica,—to tell the 
story of some of the discoverics that have been 
made by its aid, that these articles are written. 

But what is an induction coil? What are 
the essential parts of it? What is its action? 
And why does it so act? ‘These questions meet 
us at the outset, and unless we clearly under- 
stand the answers to them, it will be impossible 
for us ever to attain to a just appreciation of 
the use of the coil as an implement of research. 

Let us, then, before we go further, glance at 
those electric phenomena which underlie, and 
are applied to, the instrument we are studying. 


2.—Fundamental Truths of Current 
Induction. 


A long wire A B (Ig 1) is placed in con» 
nection with a battery C and mercury curs D 
and D’. Another wire, A’ BD’, is streiched clore 
to the first wire, and placed in connection with 
a delicate galvanomeeter, G. Itis known, by 
previous experiment, that a deflection of the 
galvanomcter needle to the right would be pro- 
duced by the insertion in the circuit A’ BG’ of 
a battery, sending a current in the direction of 
the arrow marked 1, and a deflection of the 
needle to the left by a current flowing in tho 
directicn of the arrow marked 2. 

If the wire Eis depressed until it touches the 
mercury, the circuit A B C (known as the 
primary circuit) is completed, and a current 
flows through it in the direction (by conven- 
tion) of the arrow marked 3. At the instant of 
making contact with the mercury, the galva- 
nometer needle swings to the left, showing 
that a current of electricity is flowing through 
the circuit A’ B' G (known as the secondery 
circuit); and further, that that curreut is 
flowing in the direction of the arrow marked 
2, and therefore in an opposite direction to the 
current in the primary. The galvanometer 
needle, however, dces not continue in its 
position of deflection. It osciilates a few timis 
and retnrasto zero. The secondary current, 
therefore, as the current flowing through the 
secondary circuit is called, is merely mo- 
mentary. 

If the wire E is removed from the mercury- 
cup the primary circuit is broken, the current 
ceases to flow,and at the same instant the needle 
swings to the right. A current, therefore, is 
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flowing through the secondary circuit in the 
direction of the arrow marked 1, and conse- 
quently in the same direction as the current 
which has just ceased flowing in the primary. 
In this case also the galvanometer needle does 
not continue in its state of deflection, but falls 
quickly to zero. As before, the current is but 
momentary. 


PRACTICAL NOTES ON PLUMBING.— 
XXXI.” 
By P. J. Davæs, H.M.A.8.P., &o. 
Seat-Action Closets (Fig. 173). 


Pa the best kind of water supply- 
valve for durability in a seat-action 


These currents flowing through the secondary | closet is that known as the double-action valve, 


wire are called induced currents, and the 
phenomenon induction. 

If the primary circuit is again completed and, 
when the needle has come to rest, the wire 
A’ B' is slowly moved away from the wire 
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AB, the needle swings to the right, showing 
` that a current is flowing through the secondary 
Wire in the same direction as that in the 
primary. So long as the wire is being moved 
away the needle remains deflected. When the 
motion of the wire is stopped the needle falls to 
Zero. 
If the wire is moved back towards its original 
position the needle swings to the left, showing 
`- that a secondary currentis flowing in an inverse 
direction to that of the primary. Here, again, 
- 80 long as the motion of the wire continues, the 
needle remains deflected, but on the motion 
: ceasing the needle falls to zero. 
If the mercury cups D and D’ are joined by a 
wire, as shown by the dotted line F in the 
‘figure, the current flowing through the primary 
wire A. B is decreased in strength. The needle 


swings to the right and then falls to zero, 
showing the passage of a momentary secondary 
- ourrent in the same direction as the primary. 
If the wire is removed so as to restore the 
- carrent to its original strength, the needle 
swings tọ the left and falls to zero. A 
momentary current in an inverse direction 
has flowed through the secondary circuit. 

We may then enunciate tbe following 
laws :— 

When a current begins to flow it induces in 
a conductor near it a current in a direction 
inverse to its own; when it ceases it induces a 
- gurrent in its own direction; and both these 
: currents are but momentary. 

When the distance between a conductor 


not double valve, which means on? that supplies 
a flush of water when first sitting down and a 
second one on rising. Such a closet and valve 
arrangement will be found illustrated in Figs. 
173 and 174. The various parts are as follows: 
—A, 173, isthe seat hinged to the back in such a 
manner that it will allow the front part A to 
drop about lin. when anybody sits upon the 
seat; this -slight depression communicates 
pressure to a plate under the seat and thence to 
the standard, B, which, in its turn, presses upon 
the end of the lever G, and so raises the weight 
F and the other end of the lever; this is con- 
nected by wire, rods, chain, pumpwork, or 
suchlike contrivances to the lever L, which 
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through which a current is passing and another | |i N 


- conductor near it is decreased, a current flows 
through the latterin a direction opposite to 
-that in the former; when the distance is in- 
-creased, in the same direction as that in the 
former. These currents are not momentary, 
but continue so long as the distance is being 
varied. 

When a current is increased in strength, a 
current flows through a neighbouring con- 
ductor in aninverse direction, When it is de- 
creased in strength an induced current flows in 
the same direction as the inducing current. 
If the alteration in the strength of the inducing 
current is sudden, the induced current is 
momentary. If gradual, it continues so long 
as tho strength of the inducing current con- 
tinues to change. 

To sum up : a current which begins,or which 
approaches, or which increases in strength, 
induces ina neighbouring conducting circuit a 
courrent in a direction opposite to its own; 
whilst a current which ceases, or which retires, 
or which decreases in strength, induces in a 
neighbouring condacting circuit a current in 


its own direction. 
Alfred W. Soward. 


allows the other end, N, to fall, and so pulls with 
it the chain O over the pulley Q, and actuates 
the sucker-valve U V, allowing the water 
to run for a given time, when the valve 
drops off and closes the aperture to the 
pipe W. Now, on rising from the seat 
the action is that the weight F again pushes up 
the seat, and as the weight falls, so will the 
lever G at I, and, by so doing, pull the wire J, 
bringing down the end of the lever L, and 
raising it at N, when it pulls up the loose chain 
S, and with it the sucker-valve, again allowing 
the water to flow to the w.o. for a given time. 
I should say that my friend, Mr. W. Ross, of 
Glasgow, designed this chain-action for after- 
flush valves; but I have adopted it for the pur- 
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poses of a seat-action closet. K is a pull to be 
used for flushing the w.c. without rising from 
the seat. 

The seat of the closet represented in Fig. 174 
has two horns or standards, B B, which are con- 
nected to the lever J ; this lever is weighted at 
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F, and by wire connected to the cranks, which 
communicate with the cistern-lever at M. It 
will be seen thatif any person sits upon the seat, 
the lever M is immediately set in motion, and 
so first closes the valve O, by reason of this end 
of the lever dropping; but as the other end of 
the lever rises, after a little distance through 
last motion, so it brings up the valve P, and 
allows the water to fill up the compartment K, 
and so be ready by the time the seat is allowed 
to rise, freeing the lever M to rise likewise, and 
so opens the valve O, which flushes the closet. 
My readers will say that this is only single 
action ; but by having the lever M connected to 
another, asat W X, the end N will fall with the 
end M, and first close a valve covering a pipe 
leading from either the first compartment L, or 
from another into W, when the valve on the N 
end of the lever is closed, so as to prevent the 
water entering from Z to W. The valve in the 
bottom of the compartment W allows the 
water to flush the w.c., which must take place 
when the seat is sat upon, and the valve O opens 
on the rising of the person from the closet-seat. 
So that this, like that represented in Fig. 173, 
can be arranged for either single or double 
action. I may alsoremind my readers that any 
of my double:action closet valves before de- 
scribed may be adapted to seat-action closets. 
Perhaps the better title for these valves would 
be, double-fiush action valves. 


Under the Seat-Valve, Seat-Action Closets. 


These closets are stown at Figs. 176, 176, 
177, 178, and 179. 
Fig. 175 is simply a stool-valve, having the 
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end lengthened as at E, the seat being hinged 
at the back, asin Fig. 173. On sitting down 
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upon the seat, the stud or spur F obtains an 
extra pressure upon the end of the lever, and 
brings up the other end N, and with it the valve 
B, and the stem of the regulator O, when the 
water runs continually unless it is fitted with a 
waste-preventing valve, as before described and 
illustrated at Figs. 149, 152, &o. Should this 
seat be fitted with a waste-preventing valve, it 
is often desirable to fit the dish and pull Q so 
that it may be used to flush during the time the 
closet is being used ; but the handle must be of 
the slotted kind, to allow the lever to rise with- 
out the handle or pull. See M R, Fig. 177. 
Fig. 176 is a seat-action valve somewhat 
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similar to that described above, but is fixed 
upon the backboard V, or it may be fixed upon 
a strong ricer (the board in front of a closet 
seat), or on a half-frame, as at Fig. 157 A. 
This valve is one that will continue running as 
long as the seat is occupied, but of course a 
waste-preventer may be used, in which case the 
dish and pull Q should be fixed, asin Fig. 175. 

This is a seat-action valve, the seat of which. 
when pressed downwards, first shuts off the 
inlet-valve D, then opens F, but on rising from 
the seat, the valve D opens and the valve F 
slowly closes after a given time, so that to » 
certain extent this is a waste-preventer. The 
lever H should work through a slotted pull, as 
shown at R.M.S., so that the lever be allowed 
to rise, without the pushing up of the pull. 
tee also refers to that shown at Figs. 175 and 
176. 

This is a seat-action pan closet; all that is 
required in this is the ordinary lever lengthened 
and the standard added, as at B; this is often 


fitted without thought. Itis exceedingly bad, 
inasmuch as the copper pan remains open 
during the time that the closet is in use. 


Comon's Valve Waste-Preventer. 


Fig. 179 illustrates a waste-preventing seat- 
action closet. After what has been explained, 
the parts will be readily understood. On 
depressing the end of the lever F, it first closes 
the large valve leading from the air-chamber P 
to the basin (or the small valvs from the supp#¥- 
pipe) ; it next opens a small valve from the main 


supply, which allows the water under great 
preesure to enter the ball or air-chamber, when 
it compresses the air within, and, so to speak, 
becomes full. Now take the pressure off the end 
of the lever, and allow the small or inlet valve 


ee 
vA" 
A 
A 
7 
/ 
\% 
14 
ý 
1% 
y 
% 
y 
y 
iY) a 
Y 
H 
A . 
A i 
= 
⁄ 


% 


SNS 


£ m 

: c 
ANLI RA SSS 
ROAM BH MOON X ÄKRRLRRRELELILILLLRIEYISYS SSS SSS SYSS 


to close, and the large valve to open, the com- 
pressed air within the air-chamber will then 
force out all the water through the large valve 
and into the closet basin. This valve is very 
much used about the neighbourhood of Brighton. 


(To be continued.) 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAI, AND LODGMENT.* 

By Jonn Watson WARMAN, 
Associate of the College of Organists, London. 


* DESIGN PRECISE, 


WITH REFERENCE TO, AND PARTLY INCLUDING, 
Kery-Action. 


(For Orprr and Posrr see those 
Heads, at 91, y, and 92, =.) 


C- WE now come to a somewhat important 

portion of the Manual Design, and one 
about which there exists some diversity ef opinion 
and practice, —viz., the exact arrangement and 
structure of the Manuals with reference to their 
Key Action; that is, speaking more minutely, 
the treatment of the Tails, Cranking, Sloping, 
and Crossing, of Keys and their Action, and the 
determination of some otbers points in connection 
with these. (For the complete Description of 
the Key and Coupling Actions the reader must 
of course wait till their own Departments are 
reached.) 


d. In order to a better understanding of the 
subject, we will first consider, in the abstract, 
the several Points and difficulties which usually 
present themselves in the definite Lay-out of 
the Key-System. They are as follows :— 


e, (1) Removal of Key. — It is obviously 
desirable that any Key of any Manual shall be 
easily removable at pleasure, while at the same 
time any increase in the number of the Key- 
Action Centerings is always to be as much as 
possible avoided. Thus; if the Key-Action (as 
is often the case with that of the Swell Section) 
do lead out straight horizontally from the Key 
Tail, it will as a rule be best to have the Nose of 
the Backfall or of the Square in actual contact 
with such Tail: by this means not only will the 
Removal of the Key be facilitated, and the 
Manual to Pedals Sticker perhaps shortened (see 
rr, next), but the cost of a set of Manual 
Stickers be saved. But, where the Key-Action 
leads perpendicularly down from the Key-tail, 
it becomes a question whether the additional 
cost, and friction, of a set of Levers shall be in- 
curred, or whether the Tracker-End shall be 
attached directly to the Key-tail: the special 
circumstances and requirements of such par- 
ticular case must then decide. 


Note; that the said setting of the Square, 
&c., Noses in actual contact with their Keys 
will not facilitate the Removal of the latter, but 
will decidedly render such removal the more 
difficult, unless at the same time any Stickers of 
Action uniting such Keys to the Pedals be 
Wired into such Square or other Noses, —instead 
of into their Keys themselves. See here at p, 
next. — 


* All rights reserved. 


ee, One point to be always borne in mind is 
the position of the Manual. Itis manifest, that 
for a Set of Keys which has a second such Set 
beneath it, there exists much greater necessity for - 
the higher Keys’ admitting of easy Removal,— 
for Access to the lower ones. See also (at p and 
rr, next) how this consideration is involved with 
that of the precize form of the Coupler Manuale 
to Pedals. 


For an Instance see at 90, m. 


f, (2) Front Regulation.—It is a matter of 
importance that the Key and Coupler Actions 
shall, so far as is possible, be adjustable at the 
Key fronts ; that is to say, that a workman shall 
be able to regulate such Actions while he is 
placed at the Olaviers themselves, and thus has 
the latter actually under his hand and vision. 
Otherwise the offices of a second person will 
become necessary for Regulating. 


For Instances see at d, next; and again at 90, 
m. See also at 90, 4, 9th parag. and on. 


, (3) Key length Uniformity.—lt will be mani- 
fest that there must exist some particular dimen- 
sion which is the best possible for the total length 
of a single Key (see 91, n and 2m). This being 
go, it becomes theoretically desirable to have the- 
Keys of all the Manuals made to such ascertained. 
length ; and such uniformity is as obviously more - 
approached by making the Tails of every. 
Manual to overhang—that is, to project beyond | 
—the Tails of any Manual next beneath it... 
Among other Advantages of such a Treatment | 
there is that of favouring the being able to © 
easily secure more than one Coupler Manuale to 
Pedalo with yet but one set of Backfalls for the 
same. Such a structure of these Couplers is 
sometimes very requisite,—see the Tail-regulating 
Variety of the End-moving Sticker Coupling- 
Action, in Department of latter. A disadvantage © 
of such Tail Overhang will be indicated a little 
on (at n, next). 


gg, See here in Department COUPLING- ÅOTIONS 


for a special Instance afforded in the Leominster 
Priory Church Organ. 


h. (4) Centering.—There are three chief Oon- 
siderations to be borne in mind in determining 
the point of posit for the Mid-Pin, forming the 
Centering of the Manual Key: these three are, 
(a) the reqnirements of the Action which runs 
trom Key to Pallett, (4) the proper ‘‘ balancing ’’ 
of the Key itself, and (c) the suitability to the 
placing of a Coupler between two Manuals. 
Each must be looked at separately :— 


j. As regards Consideration a, it ia to be 
observed that there is or ought to be a funda- 
mental Rule with all Organ Movements, that 
where ‘‘ purchase” (leverage) has to be gained 
it should be gained as soon as possible, and where 
it has to be lost it should be lost as late as pos- 
sible; the reason being the same in both cases, 
—viz., to avoid involving a larger amount of 
motion and of expenditure of material than is 
absolutely necessary. Thus, in the case of an 
ordinary Mechanical Stop Action it would be 
very unwise (though, by the way, our Builders 
do not seem to have yet properly realised this) 
to employ an Egquidistant Centering for all its 
Squares, Levers, &c., except the one actually in 
connection with the Slider,—so making the Pur- 
‘chase to be obtained solely by such Final Square 
or Lever; for then, not only would the whole 
of the Stop-Action be made to move farther 
than there is any occasion for (and this might » 
easily tend to a Fouling of the Square-Arms), - 
but all the Arms except ono would need to be 
longer, and the Final or other Lever would re- 
quire to be wider, than would have been other- 
wise necessary,—the reason for tbi: last being 
that the width of any Lever should manifestly 
be a ratio of the distance from its Fulcrum to its 
driving point farthest from latter, and not a 
ratio of the total Lever length. See on this 
matter fully in Department STOP- ACTION. 


1. Now this Rule is of course, theoretically, 
juet as binding with a Manual Key as with a 
Register Draw-Stop ; but there are with the Key 
Action twofurther considerations which exercise, 
practically, a much modifying influence. The 
first of these is that as the Pallett ought to open 
as much as 3 of anin. (see Department WIND- 
cuEst), and the Key-Touch is not pleasant if 
palpably over the same aniount (see 93, x), there 
may not in fact exist any disproportioning at all 
in the Action from Manual to Pallett ; the second 
is that, even if such disproportioning should te 
found necessary, the small amount total of the 
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motion—certainly not over }in., in all ordinary 
cases—very much reduces the chance of a Foul- 
ing, even without any attention to the said Rule. 
On the whole, therefore, it may be laid down 
that Oonsideration a should be, in the Key 
Action, held subordinate to the two points J 
and c. 


k. With referenco to 2, it will have been 
already apprehended—see 87, /—that (1) the 
Manual Key should be slightly, and only slightly, 
heavier forward than at its Tail, and that (2) 
itis gencrally advisable to endeavour to dispense 
with all Loadings (see 88, e). On the other hand, 
it'is to be remembered that whenever a Key 
Action is really short, a little additional weight 
in the Key itself will be an aid in overcoming 
any “Pluck” existent in the Pallett (see again 
Department Wrxscusst). Excepting, therefore, 
when the Key-Action is tolerably long—say 
over 6ft. from Key-tail to Pallett-eye—, Con- 
sideration b may be regarded as not of great 
importance unless the Key-Tailis required to 
receive # Regulator for a Coupler (see 1, 
ante), ia which event care must be taken that 
the Loadings do not interfere with such 
Regulator. At this point see again at 88, ce. 


]. Consideration ¢ may be viewed as, on the 
whole, the most important of the three, because, 
as will be shortly seen (at s, next), the placing 
of a Coup!er between two sets of Manual Keys 
is a Treatment often possessing very great ad- 
vantages. Of course, the influence of any Coupler 
on the Posit of the Key Centering ceases at the 
instant that it is determined that such Coupler 
shall be otherwise located than in contact with 
such particular Manual (see Depart. COUPLING 
AcTIONS). 


m. An Jnstance of the Center posit of a 
Menual interfering with a Coupler placed in 
contact with such Manual occurs in the Organ 
as Rebuilt som> few years ago by Hedgcland 
(Loadon) fur the Parish Church of Hove, 
Brighton. In this case the Keys of both 
Manuals are not very long, and are Centered 
at points rather towards their Tails; the Tails 
of the Swoll Ma ual extend so as to Overhang, 
by some little distancs, tae Tails of the Great 
Minual; and the [Swell] Couple: Contact-point 
i3 thus a like distance forward from the regular 
Astion-point of the said Swell Key-tail: con- 
sequont.y, waon the Greit Manual Key is 
pressed down, it has a tendency, instead of 
raising merely the Tail of the Swell Key, to 
lift the whole of the latter; and the effect to 
the fiuger is very unpleasant. It will bs obvious 
that a more forward posit of the Centering of the 
Swell Ksys would hive here lessened the dis- 
advautage arising from the Upper Tails over- 
hanging the Lower ones. 


v. (5) Mey-Purticipation.—It is of real im- 
portunce (though the writer has not met with 
any instance of the recognition of this by any 
other Builder), when a Coupler which acts upon 
a biunual gives its impulse to a portion of the 
Action to Pallett instead of to the Key itself, 
that the Jatter be engayed with such portion of 
Action, and not be merely left free to drop: 
wh -re this is neglected the Key has a tendency 
t» dance during rapid or staccato playing on th; 
Clavier fo waich such Key is united. The 
reason is simple: the attraction of gravitation 
takes a fraction of time to overcome the vis 
mertic of the Key, and this tardiness ig increased 
by tue fact of the Key's being only a littl 
heavicr forward (see /, ante); during very 
rapid passages the Key is both pressed and 
relinquished very swiftly, and so there is then 
a chauco that any Key which is coupled to the 
Key presicd will be, during its descent, actually 
caugut by the contact of its own Coupling 
Action. Besides this, in all cascs where tho 
Actuuting Key is pressed swiftly down and then 
held, the Coupled Key, if unconfined by Parti- 
cipation, will tend to rebound up from the Bed- 
rail, and therefore to produce noise. 


0. It has already (at e, ante) been seen that 
it is well to make the Nose of the Baskfall or the 
Lover, or the Square to be in actual contact with 
the Key-tiil; and wherever such Treatment is 
attained, and such Backfall, Lever, or Square is 
that upon which the Coupler acts, it will be 
very easy to secure the Participation of 
tha Key, all necessary being to have the 
Tail of such Key suitably Forked (a Devic of 
tio present writer’s), 80 as to receive the said 
Nose of such Backtall, Lever, or Square: and 
thus also the ready removal of the Coupled Key 


will not be interfered with. Another method of 
obtaining Key-Participation will be found giver 
farther on (atj, next). Where a Sticker or a 
Tracker intervenes between the Key-tail of the 
Coupled Manual and the Backfall, Lever, or 
Square by means of which such Coupling is 
made, more difficulty will be experienced; and 
the case must be met by treating such Sticker or 
Tracker so that it fulfils the offices of both a 
Sticker and a Tracker. An Exception to the 
necessity for Coupling Key-Participation will be 
stated in proper place (at g, next; see also 
90, s.) 


It will now be obvious, tat in-deciding on the 
precise form of mechanism for any Coupling of 
a Manual, this matter of Participation should 
always be kept carefully in mind: see here what 
is said at e; ante; at p and s, next; and at 90, r. 
It is hereby necessary to add that the foregoing 
reasons calling for Participation can never exist 
in the Key to which the Coupling is made. 


At this stage go over what is given at m, 
next. 


o0. For the reason whyit isnot always desirable 
to secure the Participation by causing the 
Coupling impulse to be made upon the Key itself, 
see at cec, ante, and at p and rr, next. 


. (6) Manuale to Pedals Coupler.—It is to be 
borne in mind that a very long Manual Key, a 
very short Backfall (that under the Manual is 
here referred to), and an insufficient Set-under of 
Pedal-board (see 110, i) are all of them objec- 
tionable. One or other of the three is, however, 
often rendered liable by making the Sticker-head 
or other driving point of the Coupler Manual to 
Pedals to be in actual contact with thy Ksy-tail 
so driven. Theerror can obviously be mitigated 
by the Treatment already enjoined for facilitat- 
ing tho Removal of the Key (see e, ante), and 
more definitely indicated in the preccding Head 
(at o, ante),—viz., that of making the driving 
point of the said Coupler to be against the Back- 
fall, or Lever, or Square which is in connection 
with the Key-tuil;—by which means the Avy 
may be slightly shortened, or the Buckfall under 
such Key a little lengthened, or the Sct- 
under of the Pedals a little increased. All 
that is required is to so arrange the Coupling 
Backfall and Sticker that the latter enters and 
acts by means of a Piercing in the Nuss of the 
Bickfall, Lever, or Square that rests upon the 
Key-tail, instead of in and by means of a 
Piercing in latter itself. Do not forget that 
the necessity for Key Participation, just ex- 
plained, holds theoreticully good here just as 
strictly asin the Coupling of a Manual to a 
second Manual; and therefore the Nose of the 
Backfall, Lever, or Square should by rights 
act within a Tail-fork, as so described: but in 
practice an exception is—for a reason stated at 
7, next—somet mes allowed in respect of the 
Coupler Great Manual to Pedals: and such 
exception is the more to be tolerated because (1) 
the motion of the Manual K»*ys merely from 
their actuation by the Pedal Keys is not likely 
tə be very rapid, and (2) because the Coupler 
Swell to Great will or may, in the case of such 
exception, be made to largely prevent the pos- 
sibility of the Coupled Key’s dancing (see », 
ante; and 90, s). 


(To be continued ) 


JUPITER. 


By Prof. G. W. Hovucu, Director Dearborn 
Observatory.* 


Po the present opposition of Jupiter, the 
disc exhibits a variety of phenomena of in- 
terest to the practical astronomer. 

Although this planet has received a good deal of 
attention during the past century, yet but few new 
Jacts have been added with regard to its physical 
aspect, since the time of Sir William Herschel. 

It appears to be the generally-accepted idea that 
its surfuce is subject to sudden and extraordinary 
changes, sometimes accomplished in a few days or 
even a few hours. New belts are alleged to have 
been formed or to have disappeared in the course 
of an hour or two. 

We believe conclusions of this kind have been too 
hastily drawn from the observations. 

Owing to the rapid rotation of Jupiter, the 
various spots and markings follow each other so 
closely that one might readily imagine that what 
he saw was subject to change under his eye. 

The great Red Spot, which has been an object of 
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so much interest since 1879, becomes visible, in the 
Chicago telescope, at 2h. 25m. from the meridian 
of the planet, when its length is about one second 
of arc. As the rotation carries it further on the 
disc, it gradually increases in size, until, when on 
the meridian, it subtends an angle at opposition of 
15 seconds. The smaller spots and markings, of 
course, become most conspicuous when near the 
meridian of the disc, 

The visibility of objects depends very much, 
also, on the condition of the seeing. Sometimes 
the smaller spots are invisible for weeks, simpl 
because the seeing is not good enough with limite 
optical power, and not because there has been any 
radical change on the surface of the planet. Its 
distance from the Earth is another important 
element in modifying the appearance of pheno- 
mena. After conjunction, the great Equatorial 
Belt and Red Spot are first seen and, as the Earth 
approaches nearer, other markings gradually ap- 
pear, until the time of opposition, the greatest 
variety of phenomena is noticeable. 

From September, 1879, when micrometer measure- 
ments were first begun, with the Chicago Re- 
fractor, on the markings of the disc, considerable 
change has taken place in its appearance at differ- 
ent times. But all changes, whether dus to the 
distance of the planet from the earth, variable 
seeing, or other causes, have been slow and 
gradual. f 

The most n>ticeable change has taken place in belt 
No. 3 situated 6’ north of the equator. This belt, 
which was not conspicuous in 1879, gradually in- 
creased in width and distinctness in 1880, until at 
the present time its width is about 2:5’ of arc, and 
of the same colour as the equatorial belt—viz., 
reddish brown. 

The equatorial region situated between the two 
outlines of the equatorial belt has been subject to 
considerable change, but the margins of the belt 
have not sensibly varied in width or latitude during 
the past three oppositions. & 2 

The great Red Spot, a conspicuous objevt even 
in a small telescope, is alleged to have materially 
changed in length during 1879, and again in 1880; 
but numerous micrometer measurements do not 
confirm this statement. 

The following are the mean results, reduced to 
the mean distance. 
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These numbers indicate a small poseible dis- 
placement of the centre in latitude, but it would 
be premature to assume such to be the case. 

The colour of the spot is reddish-brown; how- 
ever, when the seeing is unusually good, it appears 
almost a light pink. 

The oval-shaped white spots, a number of which 
were observed in 1850, are quite numerous at the 
present time. They are about one second of arc 
in length, and are generally difficult objects to 
observe. 

The following spots have been seen on belt 
No. 6. Latitude 9:5” to 12:6". They pass the 
meridian of Jupiter after the great Red Spot a 
follows: . 

h. h. h. h. h. h. h. h. 
+ 2.8 + 3.0 4+ 3.3 + 4.0 + 4.7 + 5.2 + 5.5 + 5.8 

There are also two wLite spots—more easily seen 
—near the great Red Spot, in latitude 9:63" and 
longitude Oh. 36m. and + Oh. 24m. 

The two White Spots situated in latitude 3:0" 
south of the equator, which were observed in 1879 
and 1880, were first seen this year on July 22nd. 
They appear to make a complete revolution around 
the planet in about forty-five days, corresponding 
to a rotation period of 9h. 50m. 9sec. 

These spots, which are both occasionally seen at 
the same time, appear to be fixed relatively to each 
other. 

The difference of longitude was measured with 
the micrometer as follows :— 

1880. 
July 24, + 23°5m. 
Nov. 8, + 22°6m. 
1881. 
July 22, + 27°5m. 
Nov. 26, + 275m. 
Dec. 10, 4- 230m. 


The, fact that they have maintained for a year 
anda half the same relative position, and at the 
same time apparently drifted with a velocity of 
over 260 miles per hour, would seem to disprove 
the old theory that they are clouds floating in the 
atmosphere of the planet. 

From observations made during the present 
opposition, it is probable that all the matter 
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between the two margins of the equatorial belt, 
whether in the form of white spots or dark ones, 
moves with the same velocity—viz., a period of 
And it is possible that the belt 


9h. 50m. 9sec. 
itself partakes of this motion. 


The rotation period of the planet, deduced from 
our observations on the Red Spot, made in 1879 and 


1880, was 9h. 55m. 33-2sec. + 0-09sec. y£, in 


which ¢ is the number of days after Sept. 25, 1879, 
the observations during 1880 showing that the 
spot was retrograding with an accelerated velocity. 


This formule is found to be essentially correct 


for the present opposition. 


The ‘‘mean’’ period for Dec. 14, 1881, 
comprising an interval of 811 days, being 
9h. 5dm. 35 80zec. from observation, and 


9h. 55m. 35°76sec. from the formula. 

Assuming the rotation period as above, the centre 
of the spot has retrograded mere than fifty degrees 
since Sept. 1879, not uniformly. but with an 
accelerated velocity. It seems difficult to account 
for this fact on any known hypothesis. 


THE THEORY OF THE GAS-ENGINE, 


AC the meeting of the Institution of Civil Engi- 
neers held last week, a paper, by Mr. Dugald 
Clerk, was read, ‘‘On the Theory of the Gas- 
Eugine.” The practical problem of the conversion 
of heat into mechanical work had been partially 
solved by the steam-engine; but its efficiency was 
so low that it could not be considered as complete 
or final. Hot air in the past had been luoked upon 
as a possible advance. Owing, however, to many 
futile attempts, it had long been deemed useless 
to look in that direction for better results. The 
great progress made in recent years with the gas- 
engine, from the state of an interesting but trouble- 
some toy to a practical powerful rival of the 
stcam-engine, had shown that air might, after all, 
be the chief motive power of the future. Three 
distinct types of gas-engines had been proposed :— 

engine drawing into the cylinder gas and 
air at atmespheric pressure for a portion of its 
stroke, cutting off communication with the outer 
atmosphere, and immediately igniting the mixture, 
the piston being pushed forward by the pressure of 
the ignited gases during the remainder of its 
stroke. The instroke discharged the products of 
combustion. 

2. An engine in which a mixture of gas and 
air was drawn into a pump, and was discharged by 
the return stroke into a reservoirin a state of com- 
pression. From the reservoir the mixture entered 
a cylinder, being ignited as it entered, aud without 
rise in pressure, but simply increased in volume, 
_ and following the piston as it moved forward, the 
return stroke discharged the products of combus- 
tion. 

3. An engine in which a mixture of gas and 
air was compressed or introduced under compres- 
sien into a cylinder, or space at the end of a cylin- 
der, and then ignited while the volume remained 
constant and the pressure rose. Under this pres- 
sure the piston moved forward and the return 
stroke discharged the exhaust. 

Types 1 and 3 were explosion-engines, the 
volume of the mixture remaining constant while 
the pressure increased. Type 2 was a gradual 
combustion-engine, in which tho pressure was 
coustunt but the volume increased. Calculating 
the power to be obtained from each of these 
methods, supposing no loss of heat to the cylinder, 
it was found that an engine cf type 1 using 100 
heat units, would convert 21 units into mechunical 
wok; in type Z, 36 units; and in type 3, 45 units. 
Tue great advantage of compression was clearly 
seen by the simple operation of compressing before 
heating, the last engine giving for the same ex- 
peuditure of heat 2:1 times as much work as the 
Ur:t. In any gas-engine, compressing before igni- 
tion, igniting at constant volume and expanding 
to the same volume as before ignition, the possible 
duty D was determined by the atmospheric absolute 
temperature T}, and the absolute temperature after 
compression, T; and it was D = T- 1!'/ T, what- 
ever might be the maximum temperature after 
ignition. Increasing the temperature of ignition 
Increased the power of the engine, but did not 
cause the conversion of a greater portion of heat 
into work. That was, the possible duty of the 
engine wus determined solely by the amount of 
compression before ignition. Compression made it 
possible to obtain from heated air a great amount 
cf work with but a small movement of piston, the 
Smaller volume giving greater pressures and thus 
reudering the power developed more mechanically 
available. Seeing the great difference produced 
between types l and 3 by the simple difference in 
the cycle operation when there was no loss of heat 

hrough the sides of the cylinder, the question 
arose, Which engine in actual practice, with the 
engine kept cold by water, would come nearest this 
theory? In which of the engines would there be 
the smaller loss of heat? Comparing the two 
engines, with equal movements of piston, it was 
found that the compression-engine had the ad- 


vantage of a lower average temperature and a 
greater amount of work done; also of less surface 
exposed to flame, and consequently it lost less heat 
Taking all the circumstances into 
consideration, it was certainly not over-estimating 
the advantage of the compression-engine to say, 
that it would, under practical conditions, give for 
a certain anfount of heat three times the work it 
was possible to get from an engine using no 


to the cylinder. 


compression. 


It was interesting to calculate the amounts of 
gas required by the three types under the supposed 
Taking the amount of heat evolved 
by one cubic foot of average coal gis as equivalent 
to 505,000 foot-pounds, and calculating the gas 
required if all the heat were converted into work, 
it was found to be 3°92 cubic feet per h.p. per 
hour. Therefore, the amounts of gas required by 


conditions. 


the three types of engines would be :— 


92 
Type l. sta = 18:3 cubic feet per H.P. per hour. 
F 3°92 
” 2. O36 = 109 ” $) 9 
3 92 
n oe 0b 8:6 ” ” ” 


Comparing these figures with results obtained in 
practice from the three types of engine losing heat 


through the sides of the cylinder, it was ascer- 


tained that the amount of gas consumed was as 


follows :— 
Type l. Lenoir, 95 cubic fect per I1.H.P. per hour. 
Hugon, 85 ” 9 ” 
», 2. Brayton, 50 ‘3 ae 5 
» 3. Otto, 20 ” 1 ” 


It would be seen that the order of consumption 
was what was required by theory. The Otto 


engine converted about l8 per cent. of the heat 
used by it into work, while the Hugon engine 
Taking the loss of 
heat to the cylinder as given by the comparison of 


ouly converted 3'9 per cent. 


the adiahatic line of fall of temperature with the 
actual line of fall as shown on the indicator dia- 
gram, it appeared much less than really was 
the case, a3 shown by the gas consumed by the 
engine. ‘The maximum pressure produced was 
much les3 than would be expected from the amount 
of gas presint; this was due to the limiting effect 
of chemical dissociation. The gas-engine pre- 
sented a more complicated problem than a hot-air 
engine using air heated to the same degree. 
Aualy:ing the disposal of 100 heat-units by Clerk’s 
gas-envine, it was found to convert 17°83 into 
work, to discharge 29°3 with the exhaust gases, 
and to lose to the sides of the cylinder aud piston 
02°9 units. About one half of the whole heat used 
pussed through the cylinder and heating-water. 
St. Claire Deviile had shown that water was de- 
composed into its constituents at a comparatively 
low temperature, considerable decomposition taking 
place at 1,200 Centigrade. The cause of so near an 
approach to the line of theoretical fall, as was shown 
by the actual indicator diagram, was simply the 
continuous combination of the dissociated gases. 
Ata maximum temperature of about 1,600° Centi- 
grade, complete combination of the gases with 
oxygen was impossible, and could only take place 
when the temperature fell low enough. 

In calculating the efficiency of the gas-engine 
from its diagram, all previous observers had failen 
into error, throuzh uevlecting the effects of disso- 
ciation, and, accordingly, their results were much 
too high. To account fur this so-called suetained 
pressure, Mr. Otto had advanced the theory that 
inflammation was not complete when the maxi- 
mum pressure was attained at the beginning of 
the struke, but that by a peculiar arrangement of 
strata he had made it gradual, and continued 
the spread of the flame while the piston moved for- 
ward. Mr. Otto called it slow combustion. This 
designation seemed to the author to be erroneous ; 
such an action should rather be called slow inflam- 
mation. It existed in the Otto engine, but only 
when it was working badly, and was uttended with 
great loss of heat aud power. This was proved by 
a diagram, and by certain considerations de- 
duced from Bunsen and Mallard’s experiments 
on the rates of propagation of flame through com- 
bustible mixtures. The conclusion arrived at was 
that slow inflammation was to be avoided in the 
gas-engine, aud that every effort should be made 
to secure complete inflammation at the beg'nning 
of the stroke. The author had found it possible to 
ignite a whole mass in any given time, between the 
limits of one-tenth and one-hundredth part of a 
second, by arranging the plan of ignition so that 
some mechanical disturbance by the entering 
flame was permitted. A diagram taken from the 
Otto and Langen free-piston engine, as given in a 
paper by Mr. F. W. Crossley, and an analysis of 
his reasoning, showed that the results were misin- 
terpreted, and false conclusions arrived at con- 
cerning the nature of an explosion. Mr. Crossley 
considered that an explosion of gas and air, pure 
and simple, must be accompanied by a rapid rise 
and an almost instantaneous fall of pressure. 
This, he thought, was proved by the diagram, but 
in this statement the author could not concur. 


From the considerations advanced in this paper, 
it would be seen that the cause of the comparative 
efficiency of the modern gas-engines over the old 
Lenoir and Hugon type was to be summed up in 
the one word ‘‘compression.”?’ Without compres- 
sion before ignition an engine could not be pro- 
duced giving power economic. lly aud with small 
bulk. The mixture used might be diluted, air 
might be introduced in front of yas and air, or an 
elaborate system of stratification might be adopted, 
but without compression no good effect would be 
produced. The gas-engine was, a3 yet, in its 
infancy, and many long years of work were noces- 
sary before it could rank with the steam-engine in 
capacity for all manner of uses. The time would 
come when factories, railways, and ships would be 
driven by gas-engines as efliciext a3 any steam- 
engines, and much safer and more economical of 
fuel. The steam-engine converted so small an 
amount of the heat used by it into work that, 
although it was the glory and the honourof the 
first half of this century, it should be a standing 
reproach to engineers and scientists of the present 
time, having constantly before them the researcheg 
of Mayer and Joule. 


ADHESION OF FLAT DRIVING- 


BELTS. 


Share are certain discrepancies in the theories 
_ of published experiments relating to flat 
driving-belts which recently drew from Mr. Robert 
Grimshaw the following remarks which we tuke 
from the Journal of the Franklin [nstitute. 

The elements governing the adhesion of flat 
driving-belts to pulleys are pulley diameter, 
material and condition, and amount cf crown; arc 
of contact, and belt material and condition, width 
and thickness, and tension. Each of these exerts 
an influence upon the adhesion; these influences 
being modified and in some cases neutralised, or 
even reversed, by the others. Of only one of them 
(arc of contact) it may be said thut there are no 
apparent contradictions in its action. In his ex- 
periments Mr. Grimshaw used ten changes of 
pulley, ten of belts, three of arc, and about ten cf 
tension. He employed pulleys of turned cast iron, 
wrought iron, and wood, and also the same pulleys 
covered with leather and rubber lagging; these 
pulleys having diameters of 18, 24, 30, aud 36 inches. 
The belts used in testing were rubber, single and 
double !cather oak tanned, waterprovt aud fulled, 
and wire ceutres ; and canvass covered with compo- 
sition. The arcs of contact wero tu’, 180’, and 
270°; and the tensions from 10 to 199 pounds per 
inch of belt width. The machine uzed for testing, 
and which was shown in part at che meeting, con- 
sisted of a strong wooden framo becrtuz a shaft 
2 7-19 inches diameter, df. long, npou which were 
hung the pulleys to ba tested—bvih shart and 
pulleys being held from turning. 

At the mecting there were turned cast iron pulleys 
of 1Sin. aud Jbiu. diameter, aud a vO. ** taper 
sleeve’? wooden pulley. The bet to be tested was 
placed centrally upon the desired pulley, and ona 
end weighted with a given emouus per inch of 
width. Forco is applied at the oiher end until the 
belt slowly slips. The diiference between the 
weizhts on each end represents the amcunt of 
friction of the belt upon the pulley, or tha prip 
under the circumstances. ‘The tension 13 applied 
by dead weights in a cage (the weisht of ths 
clamps and the cage being allowed tor). The 
force to cause slipping is preferably appiicd by dead 
weights; but as in some cases this13 considerably 
more than a ton, for convenience in such causes the 
force is applied by a lever of the second clias, having 
its fulcrum under the centre of the shaft and ity 
point of application of force to the bolt ina vertical 
line tangent to the pulley at the point ia the hori- 
zontul plane of the shaft. In other words, for 
each pulley the short armof tho lever was the 
same length as the radius of the pulley. The 
dynamometer, one of Fairbanks’ stindird troetion 
machines, is first tested by hanging deal weights 
upon it, ateach division at which ot is to be used; 
and in testing the belts the mean of four readings 
is taken; although in many cases no readings ore 
counted until there are three consecutivo ones aliko. 
As the resultof over 900 tests and read nys maie, 
Mr. Grimshaw announced that the influence of 
increased pulley diameter is always to increase the 
drive; especially with light tensions. The influence 
of pulley material is so largely moditied by the 
other conditions that no general rule can be laid 
down concerning it. The same is truo of belt 
material. Increasing the belt width does not 
always increase the driving power, esp-cially with 
thick belts, small pulleys, and lizht teasious. In- 
creasing the belt thickness does not always increase 
the driving power, especially with small puileys, 
wide belts, and light tensions. Iucreasing the arc 
of contact may be said to increase the drive in 
every case yet known. Increasing the tension 
increases the drive up to a certain poiut, beyond 
which, in many cases, no further increase of tension 
will cause any augmentation in the grip. 


124 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 890. 


APRIL 14, 1882. 


Replying to questions, Mr. Grimshaw said paper 
belts were but little used, by reason of their great 
stiffness and lack of elasticity; a certain degree of 
elasticity being a prime requisite of a belt in order 
to permit a difference in tension between the two 
sides by alternate elongation and contraction. As 
to leather or rubber, he said that in some situa- 
tions, as for instance, in dry places, leather was the 
most durable ; while for damp places rubber only 
would answer. Rubber was rapidly deteriorated 
by mineral oils and could not be used for quarter 
twist and crossed belts. 

Replying to a question whether the tests as made 
were o ony varoni determining the driving power 
of belts at high speeds, he said that the conditions 
of friction were substanti the same, and that 
conditions varied, so that he could not give any 
reply to any question as to the relative driving 
power of different kinds of belts at high speeds, 
without all the conditions being stated. 

Mr. Grimshaw said he had made about 200 tests 
of canvas belts under varying conditions with some 
substance to increase the adhesion, and that its 
tractive powers under the conditions of his tests 
were exceptionally good, while it was the strongest 
belt that he had ever broken. As to the objection 
that the mode of testing was hardly the right one, 
the tendency being, by adding weights to both ends 
of the belt, to break it, Mr.Grimshaw said that the 
friction between the belt and the pulley was the 
same as that between the pulley and the belt; that 
the driving power of any belt was measured by the 
. difference between the tight and the loose sides, 

and that the pulley got all the difference in the 
tension ; it could go nowhere else. As regards the 
danger of breaking the belts—the tension possible 
to put upon any belt was determined by the 
strength of the lacing or other fastening, and that 
for lacings the maximum safe strain, as laid down 
- by Briggs and Towne, was 663 pou per inch 
. Wide; whereas single oak tanned leather belting 
~ broke at 1,000 pounds per inch of width. Hence 
the method of testing not only registered correctly 
_ both the light and the heavy tension, but the differ- 
ence or gri , and did not induce artificial condi- 
- tions. It had two certain practical conditions over 
attaching the dynamometer to the pulley rim. 
Attaching the dynamometer to the pulley rim 
allows only as much slip as the motion of the 
spring permits (about tin. in the present case) ; 
while allowing the belt to slip gives a foot or two. 


ELEMENTARY LESSONS IN DRY- 
PLATE PHOTOGRAPHY.—VI.* 


Lenses. 


F all the apparatus which the photographer 
uses, there is none of so great importance as 
the lens. With a bad camera shift can be made, 
and excellent work turned out, the only drawback 
being harder work and inconvenience for the 
operator ; but with a bad or unsuitable lens nothing 
can be done. It will be necessary to define a few 
technical terms continually applied to lenses. By 
depth of focus ismeant the power in a lens to repre- 
sent sharply objects both near and far from the | 
lens, The larger the aperture of the lens, the less 
the depth of focus. With every lens is supplied a 
set of stops or diaphragms. These are simply plates 
with holes of larger and smaller sizes in them, 
which are made to slip in front of or between the 
combinations of alens. The more depth of focus 
‘is required, the smaller a stop must be used, and 
consequently the slower the lens will be. 

By width of angle is meant the amount of picture 

which can be included. For example, with a 
` camera Pee’ in a certain position and pointed to 
a row of houses, one lens will include perhaps two 
houses, another four. 

Distortion is a fault met with in photographic 
lenses. It causes straight lines near the sides of the 
object to be represented by curved lines in the 

‘image. Flatness of field is the quality in a lens of 
having the definition at the edge of the plate good, 
as well as that at the centre. 

The focus—or, more strictly speaking, the focal 
length—of a lens is the distance between the lens 
and the ground-glass when the image is sharply 
focussed. Ina single lens the measurement is taken 

` from the centre of the lens. With compound lenses 
- it is near enough to measure from the diaphragm 
to the ground glass. 

The aperture in a lens is the diameter of the stop 
or diaphragm, or, where none is used, of the actual 
lenses. The rapidity does not require to be de- 

` fined, but we propose to explain the factors which 

regulate it. Every lens is different in rapidity 
- from others of another form, and each lens has a 
number of diaphragms varying its rapidity, so that 
- at first sight it might appear a difficult task to put 
- a value on the rapidity of a lens using any par- 
‘ticular diaphragm. The law which governs the 
repipity of lenses is, however, so very simple that 
“its application is most easy, and we would try to 
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impress on the beginner that he should thoroughly 
master itat the commencement of his practice. If 
he does so he will find the estimation of the neces- 
sary exposure a comparatively simple matter. In 
changing one stop for another, or one lens for 
another, he will have nothing to guess except the 
intensity of the light. ° 

The method of comparing lenses is as follows :— 
State the ratios between the apertures of the 
lenses and the focal lengths of the lenses as frac- 
tions—the aperture as the numerator, the focal 
length asthe denominator. Square the fractions 
thus obtained, and the resulting figures will give 
the ratios of the rapidity. It is usual to state the 
fractions thus: i 2 db Thesefractionsrefer 
to lenses the first of which has an aperture one- 
fourth of the focal length, the second one-twelfth, 
and the third one-fortieth. We shall take a prac- 
tical example. We are using a portrait-lens 10in. 
focus, and aperture 2iin.; that is, the focal 
length is four times the aperture, or we say the 


lens is working at 2 The focal length, be it re- 


membered, is the distance between the diaphragm 
and the ground glass. We now substitute a single 
lens of 12in. focus with a stop 3in. in diameter. 
The aperture is now 1-14 of the focal length. The 


lens is working at J . square these two fractions, 


4) 
e 1 BNE L 1l 
@) 16 ( 16 ) 256 
The rapidity of the lenses is as 1-16 to 1-256. The 
exposure required will therefore be as 16 to 256, or 
as l to 16. Thus, if we had been giving two 
seconds with the portrait lens, we shoald have to 
give thirty-two seconds with the single lens. If 
the beginner will exercise himself in this rule for a 
little time, he will find that he soon gains wonder- 
ful facility in applying it, and he will find that it 
gives him a very great power in estimating the 
necessary length of exposure. With the same lens 
and different stops the rapidity varies as the square 
of the diameter of the stop, or as the area of the 


stop. 

We shall now go rapidly over the different kinds 
of lenses most in use, giving the purposes for 
which each particular form is best adapted. — 

We have rat the Single Lens (Fig. 1). Itis the 


thus :— 


EL Cie 


WA 


one with which we should recommend the be- 
inner to provide himself, as it is the simplest 
orm of lens, and is also the most generally useful. 
It is fairly rapid, has a fairly large angle, and 
gives wonderful definition and.depth of focus. Its 
only drawback is that it gives slight distortion. If, 
for.example, it be attempted to photograph a build- 
ing of large size with it, the boundary lines will 
appear slightly curved, and the building will 
appear barrel-shaped. i 
The Rapid Rectilinear or Rapid Symmetrical 
(Fig. 2) is one of the most useful lenses. Itis very 
rapid, and one should be purchased when the 
hotographer has so far advanced as to wish to at- 
mpt instantaneous effects. It gives no distortion, 
and about the same angle as the single lens. 


The Symmetrical or Wide Angle Rectilinear 
(Fig. 3) is a slow lens, but takes in a wonderfully 
wide angle, so that it is useiul for photograping 
objects when it is impossible to get the camera far 
enough away from them to use the rapid recti- 
linear. Itis quite free from distortion. 

The Portrait Lens (Fig. 4) is intended for por- 
traiture pure and simple. The utmost ingenuity 
has been spent in the case.of this lens to get the 
greatest possible rapidity, but many other good 
qualities have been sacrificed. Thus the field is 
round, the marginal definition bad, and there is 
very little depth of focus. For its own particular 
purpose it is, however, admirably adapted. With 
the very rapid plates which can now be had, it is 

uite possible to take portraits even in-doors with 
the rapid rectilinear or even the single lens, and we 
would not advise the beginner to purchase a pore 
trait lens, at least, at first. 

There are numerous photographic lenses sold 
under names different from any of the above, but 
all of them will te found to be very similar to one 
or other of the kinds described. 


` 


ODD WAYS OF MELTING IRON.* 


HERE is probably as much reason for changes 
T in the plan of melting iron as there is in 
moulding jobbing work. Melters will sometimes 
get nervous at being ordered to charge up their 
cupola in as many different ways as there are days 
in the week. A foreman that understands his busi- 
ness very seldom lays out a system, or a table of 
charges, for his melter to follow day after day in a 
regular jobbing-shop. The foreman may have 
various reasons for wanting his melter to make all 
these changes. To-day he may want the cupola to 
melt extra fastduring the first of the heat, and slowly 
after some heavy casting is poured, in order to have 
melted iron to feed with. To-morrow, seeing that 
some moulder will not get ready in season, this 
order may be reversed. As he does not want to 
keep his men late when it can be avoided, he orders 
the cupola charged, so that the men having small 
work can be pouring off while the large casting is 
being got ready. This casting, that, perhaps, 
weighs five tons, may not be thick in any of its 
parts, so as to require much feeding, and the bottom 
can be dropped soon afterit is poured. In this way 
the only moulders kept late are the ones that were 
going to keep the whole shop’s crew behind, 
which, for a shop that pays overtime, would be ex- 
pensive, andin any case, is not pleasant for the 
men. 

On some days the shop-floor may be covered with 
a class of work that is better for being poured with 
dull iron, and the next day the work may be such 
as to require very hot iron. Again, there will be 
heavy and light castings, requiring entirely different 
grades of iron ; and to complicate matters the fore- 
man, if an observing man, will see that the brand 
of iron is not of the same grade as the last car-load. 
All of the above causes, to which could be added 
quality of fuel, sometimes make a thoughtful 
foreman think of a string tied full of knots. 

I will try and show in this, two of the many 
plans that may be adopted to meet different con- 
ditions that may be new to some. One is for melt- 
ing special grades of iron, and the other to retain 
the bed in a cupola after melting a heat for a 
break-down job, or for a piece of casting that is 
wanted in a hurry. ; 

I worked once in a rolling mill company’s 
foundry, and sometimes when everything was 
about poured off, there could in the distance be 
seen some one of the managers running towards 
the foundry, asif he meant business. Our ignor- 
ance of the cause of his haste would soon be en- 
lightened by seeing a team, or some men bringing 
a pattern. This pattern would be given to some 
competent moulder, and two or three reliable 
mouiders would be retained to help him. -By 
time all the moulds are poured off and the cupola 
man has received instruction not to drop the bot- 
tom, but to prepare it to melt iron again in the 
course of three or four hours. The way to do this 
is as follows: Leave the blast on until you are sure 
all the iron in the cupola is melted, and instead of 
dropping the bottom knock out the front breast, 
and with a bent hook pull out all the clinkering 
coke or coal and iron cinder that can be felt or 
seen. Then fill up the breast-hole with loose sand, 
and every 6 or 10 minutes take away the sand and 
pull out again whatever clinkers or iron cinders 
will have formed, repeating the operation for the 
first half-hour or so, until you are sure that all the 
droppings of iron and clinkers are pulled out. After 
this, every half-hour or so will be sufficiently often 
to clean the bottom out. The stopping up of the 
breast every time the clinkers are cleared out is 
done to prevent the fuel from burning away, and 
also to keep the clinkers and droppings of iron 
from being chilled with the air. 

After the cupola is well cleaned out, there should 
be some fuel shovelled in, so as to freshen up and 
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keep the fire in good burning condition. When the 
moulders have their mould or moulds about ready, 
then make up the breast as usual, and shovel in the 
fuel fora bed, the same height as for a regular 
heat. After it gets to burning, charge up the iron 
wanted, put on the blast, and you will soon have 
your cupola melting iron again. The first two or 
three hundred of iron is generally dull, and some- 
times will have to be poured into apig-bed. After 
this the iron will come hot enough for ordinary 
casting. 

The question of how large a heat a cupola rua in 

this way would melt could not be better answered 
than by the following: One morning early, two or 
threa men were called upon to mould up a piece of 
machinery for a repair job. The melters and 
helpers were called to the shop to get the cupola 
args bcd soon as possible. The casting, the weight 
of which was about 2,500 pounds, was poured about 
eleven o’clock in the morning. The iron was all 
blown down, the breast knocked out, and the cupola 
treated as above described, until the time for the 
regular afternoon heats, which were never less than 
12 tons. The blast was again put on, and after the 
first few hundred pounds, the iron was as good and 
as hot as usual. The time that the cupola was held 
from one heat to another was about four hours. 
The size of this cupola was a five-foot shell. 
_ To prevent the mixing of different grades of 
iron, when melted at one heat, has been the cause 
of a deal of thought and many experiments with 
foundrymen. I know of a foundry owner who 
makes a practice of melting only one grade of iron 
atatime. If he has a roll to cast, he will only 
charge up the iron weighed off forit. The blast will 
then bo put on and all the iron in the cupola 
melted and tapped out. The blast is then stopped 
and the bed renewed with coke. Another grade of 
iron is then charged up and all melted down. I 
remember one day his making three distinct blow- 
outs during the same heat. The first was about 
7,000 pounds for a roll; the second, about 2,000 for 
soft work, and the third was common iron to finish 
off a heat of about eight tons. The size of the 
cupola that this was done in was about a 4ft. Gin. 
shell. This same gentleman has a reputation for 
turning out castings of the grade of iron wanted, 
and it is owing to no more nor less than the way he 
charges up his cupola, and in being particular in 
the mixing and selection of hisiron. The objection 
to this style of melting is that there is a little more 
coke used, and it takes from half an hour to one 
hour longer to run a heat off. 

It seems almost an impossibility to run a straight 
heat, when there are two or three different grades 
of iron to melt, without having them mix more or 
less, and the less the weights of the different grades 
to be melted the more will they be liable to mix. 
For example: Charge an ordinary cupola with a 
regular charge of a special grade of iron, with the 
usual charge of fuel on top, and so on, charging 
with distinct grades of iron. As the grades of iron 
melt, pour some castings, the weight of which 
should not be less than 50 pounds. On the follow- 
ing day melt the special grades of iron by them- 
selves, and pour some castings, and then compare 
the runners and gates, and you will see that there 
is a, difference. 

It is generally known that hard iron will melt 
sooner than soft iron, and most foundrymen, when 
making a casting of hard iron, have the hard iron 
charged first, to make sure of having the casting of 
good, sound iron and of the grade wanted. If they 
have soft iron torun, it is generally charged on the 
top of the hard iron. This isa plan that I do not 
always approve of, as there are always more or less 
particles of any grades or charges of iron left re- 
maining among the fuel and on the bottom and 
sides of a cupola, and which will affect two or three 
other charges. 

A plan that I find to work well, when there are 
two charges of soft iron wanted, 1s to melt the hard 
iron first ; then, instead of putting the soft iron 
directly on the top of the hard iron, I charge about 
two charges of common iron—either soft or hard. 
On top of these charges the soft iron will be 
charged. After, as I think, all the hard iron is 
down, then the common is tapped out until, b 
the number of ladles carried off, I think it is all 
melted. At this point the soft castings are poured 
according to the degree of softness wanted. The 
softest casting wanted, if there have been three 
charges of soft iron charged, should be taken from 
what is thought to be the middle or second charge. 

In some cases where I have vnly a small amount 
of very soft iron wanted, I charge up the soft iron 
on the top of the bed, which should be burning 
well, and should not have in as much fuel by from 
4in. to Gin. as for ordinary heats. ‘Thisiron will be 
put in from one half-hour to one hour before any 
of the other charges of iron are put in, and when 
allis ready to have the rest of the charges put in, 
make the first charge of fuel (that which is placed 
between the first and second charges of iron) a 
large one; as much larger than usual as the bed 
was left low. By this means the large charge of 
fuel takes a longer time to get hot enough to melt 
the upper charge of iron, and when the tirst charge 
of iron is melted, the second, or large charge of 
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fuel, will come down and raise the bed up to the 

roper height to run the balance of the heat off. 
i have by this plan charged hard iron on the top of 
soft iron. . 

When not taking out the soft iron too closely to 
the amount charged up, the castings have been as 
soft as if the hard iron had never been charged up. 
It isin having only small quantities of different 
grades of iron to melt, that there is serious trouble 
with their mixing together. With large quantities 
there is more chance of having castings the grade 
wanted, but even then the melter must use judg- 
ment in seeing that the iron is charged as it should 
be, and the foremman should be watchful, so as to 
know that the iron is taken away from the cupola 
as the grades melt or come down. There is nothing 
about a foundry that requires such changes in its 
management as a jobbing foundry cupola. 


SCIENTIFIC NEWS. 


—_+4+—_. 


OMET a 1882 (Wells) was seen on the 6th 
by Mr. J. Rand Capron, in a position be- 
tween Lyra and Draco. Mr. Coulcher, of 
Downham, Norfolk, writes that he has observed 
it on several nights since the 3rd with a 10in. 
mirror, and also with a 4in. achromatic. 
Writing on the llth, he says it is now about 
16° from Vega in a line towards the Pole- 
star. The Science Observer for March 24th 
gives the elements and ephemerides already 
telegraphed to Lord Crawford, and saya, 
«it is an exceedingly pretty comet, and 
can be seen with a telescope of 4in. aper- 
ture’? Prof. Lewis Boss says that the 
comet is remarkable for its small perihelion dis- 
tance and its intense brightness. Some of the 
observations, we learn, were made under con- 
siderable difficulty, in consequence of fogs and 
clouds. Only ten comets have been known to 
approach the sun as closely as the present visitor 
tv our heavens; but according to the American 
observers, the inhabitants of the southern hemi- 
sphere will have the best view, as, after passing 
through Cepheus, it will appear to make an 
abrupt turn in May towards the sun. 


Mr. Christie, the Astronomer Royal, has been 
admitted a member of the Clockmakers’ Com- 
pany, in accordance with custom. At one 
time, the Government gave premiums for the 
best chronometers, but these are now made 
so accurate that a sufficient number are obtained 
without the incentive of a prize. The Clock- 
makers’ Company, however, still give prizes, 
and the award is made by the Astronomer 
Royal in his official capacity. 

The flint disc for the great Lick telescope ia 
now on its way to Alvan Clark and Son’s works 
to be fashioned into a lens. It weighs 374lb., 
is 38iin. in diameter, and over 21}in. thick. The 
melting and pouring occupied four days, and 
thirty days were allowed for cooling. The disc 
of crown-glass is also cast, and is now nearly 
cooled. Each disc cost about £2,000, M. Feil 
having a practical monopoly of this branch of 
glass-making. 

The Gresham Lectures on Astronomy will be 
delivered by the Rev. E. Ledger at Gresham 
College on April 18, 19, 20, and 21; those on 
Physic by Dr. Symes ‘Thompson on April 25, 
26, 27, and 28; those on Geometry by Dean 
Cowie on May 2, 3, 4, and 5; those on Divinity 
by Dean Burgon on May 9, 10, 11, and 12; 
those on Rhetoric,(Mr. J. E. Nixon) on May 15, 
16, 17, and 19; those on Law by Dr. Abdy on 
May 23, 24,25, and 26; and those on Music by 
Dr. H. Wylde on May 30, 31, June l and 2. 


Mr. J. Baillie Hamilton’s new harmonium 
was used in Westminster Abbey last week, when 
Dr. Bridge’s oratorio of ‘‘ Mount Moriah’’ was 
performed. Opinions seem to differ as to its 
merits. 


The Shipwrights’ International C mpetitive 
Exhibition will be opened in Fishmongers’ Hall 
on May 2, the prizes being open to all nations. 
Mr. ex-Sheriff Burt offers a prize of £50 for the 
best system proposed for the improved ven- 
tilation of passenger vessels. 


Swan’s lamps of five candle-power, with a 
portable battery of five bichromate cells, are 
recommended to photographers for work in the 
dark room, and also when using ether. 


Mr. Clement E. Stretton sends us a copy of 
his pamphlet on railway accidents, the second 
edition, price 1s., published by Spencer Bros. 
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and Russell, Leicester. We nced scarcely say 
that it is a clear and unbiased account of the 
brake question as it concerns railway accidents, 
and in a few days it will be issued with an 
appendix containiny the lettcr published on p. 
109 of our last number, aud five sheets of dia- 
grams, two of the Westinghouse brake, two of 
Sykes’s signalling and interlocking arrange- 
ments, and the brake efficiency diagram. 


We have received the first number of the 
Journal of tle Postal Microscopical Society (1, 
Cambridge-place, Bath), a quarterly published 
at ls. It makes a good start with several 
interesting papera, and five pages of litho- 
graphed plates, some coloured. 


The report of the sun’s behaviour during the 
last quarter of 1881, by M. Tacchini, shows a 
continuous falling off iu the mean daily number 
of protuberances, from a maximum in Sep- 
tember. The increase of solar activity, however, 
is shown by the number of protuberances. being 
nearly double that of the fourth quarter in 1880; 
their height and extent have increased very 
little. They figure in all the zones (as in the 
second and third quarters), and the greatest 
number are outside the zones of the spots. The 
spots and faculze present, as in preceding 
quarters, two maxima between + 10° and 
+ 30°, and the facul extend to higher lati- 


tudes than the spots. The frequency of spots is 
always greater in the northern hemisphere. 


The disappearance of the sardine on the 
French coast during the last two years (a real 
disaster for the population of La Vendée) has 
been attributed by M. Blavier to a supposed 
displacement of the Gulf Streum, due to an ex- 
ceptional ice-block in Davis Straits obstructing 
the polar current, whose encounter with the 
Gulf Stream is the cause of its bending towards 
the French coasts. In this connection, M. Broch 
has called attention to the variations observed, 
from time to time, in the herriny fishery on the 
Norwegian coast (chiefly carried on between 
Capes Lindesnaes and Stadt), a record of which 
has been carefully made at Bergen for some 
centuries. Since 1870, the herring has failed 
on the south-west coast; and since 1874, even 
in the northern region; but during the last 
two winters, a few bands have visited the 
island of Karmé. It appears to be made 
out that it is the greater or less distance from 
the coast of the region where the herring 
finds its food in summer and autumn (consisting 
of myriads of small mollus:s, crustaceans, &c. 
forming banks and tingeing the water), that de- 
termines whether the fish will come to this coast 
to milt. In his three years’ exploration of the 
North Atlantic, Prof. Sars observed those banks 
of animalcules were being displaced eastward, 
and the recent reappearance at Karmé seems 
connected with this. The dispiacement of those 
banks of herring-food, now east, now west, is 
doubtless due to variations in winds and ocean 
currents, and the investigation of these latter 
is important both economically and zoologic- 
ally. 

Invention has been active of late yearain the 
matter of fire-damp indicators, and a new appa- 
ratus by a Belgian, M. Body, is now to be added 
tothe list. It is very simple, not requiring long 
and minute manipulation, like the Forbes appa- 
ratus, nor electric bells like M. Monniers. It 
consists of a Carcel lamp, the flame of which is 
protected, as in the Davy lamp, by wire gauze ; 
the wick, chemically prepared in a way not yet 
made known, breaks whenever the proportions 
of fire-damp in the air exceeds 1-23. The rup- 
ture of this wick, which is distinct from the 
illuminating wick, releases the detent of an 
alarm-clock, which then acts. The apparatus, 
placed at either end of a gallery, thus indicates 
near danger, and its source and direction. 


An interesting memoir on German railway 
carriages was lately read by Herr Wichart ata 
meeting of railway engineers in Berlin. There 
there are four principal types in use. The first 
have in each compartment six seats, with 
separate arms and back; the second; four sofas 
for eight persons; the third, two wooden seats 
for ten passengers; while the fourth have no 
seats. It appeara that the average of seats (or 
places) occupied is 11°7 per cent. in the first, 
23°2 in the second, 22°3 in the third, and 30 in 
the fourth. Herr Wichert would do away with 
the second class, and make tho 3rd more com- 
fortable. At the end of 1579 there were 
some 2,655 carriages in Germany lit with gas 
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on the Pintsch system. At the end of 1880, in 
Prussia alone, there were 3,732 pus-lit carriages, 
while 1,487 were having the system applied. 
` Herr Wichert uftirms that the cost isnot greater 
than with ordinary oil, and the illumination is 
twice as good. In the first years of railways on 
the Continent, the Prussian curriagesa were not 
lit at all, and in 1844 the king called the atten- 
tion of the compauics to this defect, which was 
only supplied two years later. To-day, Germiny 
may boast (the author says) of huving the best - 
lit carriages in the world. 


It is a familiar fact that the glass discs of 
Holtz machines becume rapidly inactive; and, 
fur remedy, the disc i$ coated with au insulating 
varnish, or inclosed in a glass cover and sur- 
rounded with petroleum vapour, aud so on. 
Prof. Marangoni his lately nit upon a device, 
which he thinks superior to others. In his 
Treatise on Electricity, Jenkin says that a glass- 
rod, which, because of surfzce-conductivity, 
is not a good insulator, will acquire this quality 
if immersed 24 hours in distuled water, and 
allowed to dry for the sume time without being 
rubbed with anything. Prof. Marangoni 
treated the turning discs of his Holtz machines 
thus, aud found that they immediately recovered 
their maximum activity. ‘True, the activity 
decreases, but the same thing happens with 
varnished dises. Hence, it is easier and less 
expensive to have recourse to the distilled 
water. 

The absolute tenacity and conducting power 
of phosphor-bronze wire huve of late been 
thoroughly investigated by the German Tele- 
graph authorities, who have, frum the ouc- 
set, favoured the use of this wire for their ex- 
tensive aériul telephone lines. ‘The results of 
the inquiry (given in the Liectrotechn. Zeitsch.) 
are adverse to the wire, und the authorities have 
resolved meanwhile not to make larger use of it. 


The French Government his viewed favour- 
ably a proposal mado by M. Nicole, to erect, 
over the ruins of tha Palase of St. Cloud, a 
Crystal Palace similar to that at Sydenham. 


The Böttcher telephone (described in the 
German Journal of Applied Electricity) is chis fly 
distinguished by the fact thut the maguet is nut, 
as in other systems, fixedly connected with the 
case, but by means of screws and steel wires is 
freely suspended in it. ‘Thus the magnet can, 
Within certain liwits, osvillite with the mem- 
brane, but in oppusite directiun. When the 
membrane is uttracted there is mutual approach; 
in the otLer case mutual separation. Thus the 
difference of approach aud srepara.ion is con- 
siderably greater than iu ordinary telephones, 
and there is a stronger inductive action. A 
bent speaking-tube is fixed over the orifice 
of the instrument. The rccviviny telephone has 
also some distinctive features. 


It has been recently noticed by M. de 
Chardonnet, that a very seneitive valvunometer 
in a telephone circuit is not uffected by the 
sound of a tuning-fork, pipe, oc the voice, so 
long as the sound continues ot the sume inten- 
sity; but variations of the inteusity cause 
deflection, and in opp»site directions, according 
as itis an increaso ur a decrea-e. The effect is 
most marked when the transmitter is atfected 
by a short sound, as a detonation or a body 
lightly striking the plate. AL. de Chardonnet 
gives (Comptes Rendus) a simple explanation of 
hese effects. 

The cables of suspension-bridyes are generally 
formed, it is known, of parallel metallic wires, 
bound at intervals by wire ligatures, and equally 
strained in mauufactu'o. Whatever the care 
taken, however, it is always fuund that there is 
about 18 to 20 per cent. of the wires whore 
work is nil. M. Arnodtin his conceived the idea 
of twisting tle cuoles liro ordinary cords. 
There is a two-fold advsntave inthis. First, 
the resistance of a twisted cable is superior to 
that of an untwisted one of the same com- 
position, by 10 or 11 percent. This is proved 
by recent experiment at Lyons. Secondly, the 
interior vacua are reduced to a 1 Inimum, and if 
the cable be plunged in a semi-liquid mixture 
which returns to the solid, or, at least, pasty 
state, at ordinary temperature, its form 
will keep this matter in the vacua, when the 
temperature of summer would tend to make it 
flow out, and the introduction of water is pre- 
vented. Further, while oxidation may occur, 
this, being chiefly on the under surface, will 
injure the twisted cable less (the wires being 
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alternately above and below) than where the | and 4 Ureæ Minoris were rated at 4°5 and 5 0. 


injury is localised to a certain number of wires 
always the same. 


It is estimated that the average cost of fur- 
nishing motors, m agneto-machines, regulators 
of lenticular apparatus, and the cost of mnstalla- 
tion in connection with M. Allard’s scheme for 
transforming 42 lighthouses on the French 
Coast, will be about 25,000 francs per ligt thouse, 
or 5,250,000 francs in all. A sum of 1,750,000 
francs will further be necessary for amelioration 
of certain lighthouses, and speciul difficulties of 
depositing apparatus in lighthouses on isolated 
rocks. Lastly, the establishment of 80 wind- 
signals, at 50,000 francs a lighthouse, will cost 
about 1,000,000 francs. The grand total is 
about eight million francs. For anuual main- 
tenance, about 7,000 francs mcre will be 
required for each lighthouse than on the oil 
system (total 300,000 francs). 


LETTERS TO THE EDITOR. 


—+¢e——_ 

[We da not hold ourselv's responsible for the pinions of 
our c rrespondents, The Editor respectfully requests th :t all 
communications should be rawn up as briejly us possible. } 

All communications should be addresse l to the EDITOR of the 
Enauisuh Mecuanic, 31, Lavistock-strect, Cuvcal-garden, 
W.C. 

All Cheques and Post-aijice Orders to be made Payable to 
J. Passmore EDWARDS. 

*,* In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the anmber of the Letter, as well as the page on 
which it appears, 

“I would have everyone wri‘e what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular know:edze and experience of the 
nature of such a person or such a fountain, thot as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this tittle pittance of his, 
will undertake tu write the whote body of physicks : a vice 
from whence great inconvenicaces derive their oriziaal.”’ 
—Montaigny’s Lssays. 

—_+44+———_ 
COMET WELLS. 


[19912.]—Tus object was found here ın the Gin. 
Cooke equatorial, with comet eyepiece, on Thurs- 
day night (the6th), just before the moon rose. The 
position was between Lyra and Draco, and nearly 
that given in Earl Crawford’s circular, No. 50 
(R. A. 18h. 28m. 533s., D.N. 144° 43", Berlin mid- 
night). Tail straight, short, and » p.; small 
coudensed nucleus, about equal to 7th mag. star ; 
object rather faint, as the sky was light. 

J. Raud Capron. 

Guildown Observatory, April Sth. 


(19913.]—A SUPPLEMENTARY number of the 
“A. N.,”? published this morning, contains au 
ephemeris of Wells’s comet, furnished by two iu- 
dependent observers. The paths, as piven by 
them, agree so closely, that either of them will 
probably serve for picking up the stranger before 
it becomes visible to the nuked eye; yet the ele- 
ments which those gentlemen adopt differ very 
considerably. For instance, one calculator adopts 


T = 1832, June S4314, and loz. ¢ $°639526, 
the other, 
T = 1882, June 16°6150, and log. q 9 07185. 


A third computer, in the same supplement, who, 
however, gives no ephemeris, adopts 
T = 1882, June 25:3586, and log. 9 910414. 

The distances, too, of this comet, both from the 
Earth and the Sun, differ very materially as piven 
in the two ephemerides spoken of ; perhaps, 
therefore, it is not out of the way to hope the 
columns of the Encrisa MECHANIC may shortly 
contain an article by the trustworthy pen of 
“ F.R.A.S.,” setting forth the future behaviour of 
the comet in question, which, «4 aliqui volunt, 
promises, towards the end of May, to become a 
specially grand object, attaining, indeed, on the 


Sth of'Juue, a brightness 5,824 greater than it had | 
on its discovery on the 19th of March, thus enabl- | 
ing it, at the end of May aud the first days of |! 
June, to be observed advantageously during the | 


daytime. 


Chelsea, 10th April. M. W. Laing. 


STAR MAGNITUDES—VARIABLE STAR 
n URSÆ MAJORIS. 


_ [19914.]—I wave very much pleasure in inform- 
Ing *‘Opera-glass’”’ (letter 19861, p. 80) how I 
attempted determining the magnitudes of the stars 
in Ursa Minor and Draco. I assumed a Ursw 


‘without altering the focus. 


We thus have :— 
a Ursæ Min. 2° 


y 3°5 
ə : 4:5 
4 i) 50 


The usual limit of magnitude for my opera-glass 
is 7:5; 24 Ureæ Minoris was rated 6'0. 

Of course the accuracy of all subsequent deter- 
minations depends on the standards. For deter- 
mining standards, the judgment can alone be 
used, and if backed by some little experience, the 
results will never differ half a magnitude from the 
truth, I believe. I cannot give the stars Mr. Read 
chooses for standards ; one, I know, was y Urese 
Minoris, over which we differed half a magnitude, 
and neither of us could convince ourselves which 
was wrong. Singularly enough, the stars rated 
from y Ursæ Minoris by both of us, agreed quite 
well together. Mr. Read, I believe, next deter- 
mined the magnitudes of a second lot of stars, and 
used this second series, together with his first 
standards, for determining the magnitudes of a 
third set of stars. For my own part, I preferred 
referring each new star back to my original 
standards, and usually did so, but occasionally 
checked the result by comparison with stars, not 
standards, whose magnitudes I had already deter— 
mined. In a word, my method is (1) to assume 
certain magnitudes for certain stars, and call these 
standard stars ; (2) todetermine from the standard 
stars a series of intermediatory magnitudes ; (3) 
to compare each new star with the standards, and 
to check the result, sometimes with the inter- 
mediatory stars. 

I think your correspondent will see that great 
accuracy may be thus obtained. If the standurds 
are carefuliy chosen, I cannot imagine a greater 
error than 0'2 between any determinations on dif- 
ferent evenings. The star A is of the 4th mag., and 
star B of the 4} magnitude. It is quite easy to 
assigu to star C, which is less than A, but brighter 
than B, a magnitude which cannot be 0:2 from the 
truth. Mr. Read's method should insure greater 
accuracy, as he would use some star D as interm = 
diatory star, and assiga a magnitude from A and D 
if the star was brighter than D, or B and D if the 
star was fainter than D. Your correspondent will 
understand that I am speaking all this time about 
observations made with an opera-glass. In using 
the opera-glass the stars must be put out of focus, 
and we then have discs of light to compare instead 
of poin's; at the same time the e/fect of colour on 
the eye is in a great measure eliminated. It is 
quite easy, with a little practice, to move from your 
staudard stars on to the one you are observing 
This should be done so 
many times as to leave no doubt in the observer’s 
mind as to the relative brightness of the star com- 
pared with his standards. The comparisons can 
be made with great rapidity after a little practice. 
The dc termination of magnitudes of small stars in 
the opera- glass, like small stars in the telescope, is 
hopeless, aud for allaccurate purposes the range of 
an opera-glass, [ think, should end at a magnitude 
at least above the minimum visible. For my own 
part, I like to coutine my observation to the 
region round my staudards. As I only do star 
sequencing at intervals, I have several sets of 
standards, which I am hoping now to compare 
inter se. I believe, however, that the differences 
wiil affect the sequences throughout, and thus 
allow a correction. I give here, the stars which 
accidentally occur in two of my sequences. The 
first was in February, 1879; the second about the 
same date in 1851, or two years later. The occur- 
rence of the same stars in both sequences was 
quite accidental, aud the standards of comparison 
were different :— 


Seq. VI. Scq. XXII. Diff. 
A. B 


A A — B. 
30 Geminorum.. 49 4°6 —03 
15 Monocerotis.. 5 2 1-7 — 05 
13 3 .. 51 4°9 — 02 
8 $ 19 t5 —O-+4 
o! Canis Minoris 59 . 57 — 0:2 
D y3 .. 5'8 55 — 03 
lt 5 .. 6'0 59 — 0l 


_ Tho sign is the same throughout, and hence it 
is quite fair to apply a correction, makiug use of 
a correction to B of + 02. We shall then be 
ible to compare the real differences between the 
dvtertuinatious of magnitude. We shall thus 


have :— 
Seq. A. Seq. B. Difi. 
; A-B 

30 Geminorum.. 49 4°8 - 0:1 

15 Monocerotis.. 5:2 4:9 —- 03 

13 3 . ol 5-1 - 00 

Bc. sete. a oD 47 -02 

ò! Canis Minoris 5'9 5:9 - 00 

p 93 . 5 8 57 = 0'1 

14 3 . 60 6'1 +01 


Excluding 15 Monocerotis, which is variable, 


Minoris as 2'4, and from it y of the same constel- | there is only one star where t i I 
lation was rated as 3:5. 3 Urew Minoris was 0 2in magnitude. Rong someone neateece 


excluded as variable. The stars 5 Ursw Minoris, 


I feel sure that any of your correspondents who 
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have time at their disposal, if they try this method, 
will agree with me that a very correct magnitude 
_may be obtained with an opera-glass. 

l am Very pleased to see that Mr. Gemmill has 
found traces of a period of five days in y Urse 
Majoris. The period I obtained for it was: 


d. h m 


P.=4 17 36 


but this did not ropresent the observations very | 


satisfactorily. I have been waiting for this object 

to be well placed for observation, and then hope to 

try again. T. E. Espin. 
Wallasey Rectory, Birkenhead. 


THE LUNAR SNOW-LINE. 


[19915.]—Srncx letter 19463, p. 302, I have been 
away in the Singphu country east of Asam, on one 
of my periodic searches for a route hence to China, 
and I now see “ F.R. A.S.” refers to that letter at 
p. 351, Dec. 16. 

I was pretty close to the snow on Dapha Boom, 
but the elevation is only 15,000ft. At the same 
time I am aware that had I been able to carry out 
the experiment he refers to, the little square of 
black velvet laid on the snow in sunshine would 
have sunk in, while the white calico square would 
have remained on the surface. 

Saow being white (and not black), I cannot seo 
how this bears on the question, or demonstrates 
the impossibility of its oxistence on the moon’s 
surfaco. When I registered a temperature of 
172° F. inthe sun at 300ft. above sea-level, I took 
it for granted that the same rays at some 30,000ft. 
above me would not have melted snow; and in 
this I am, I think right; and hence we can, and 

d>, have perpetual snow under a vertical sun in 
the Tropica (even with a comparatively dense atmo- 
sphere). Why, therefore, not on the moon, where 
there is practically no atmosphere ? 

Sibsagar, Asam. S. E. Peal. 


WATCH-REPAIRING. 


[19916.]—Many thanks to F. C. Patley. If you 
wait with alittle patience you will, no doubt, see 
why I“ cram the art, &c.”? My instructions for 
putting in a new pinion aro genuine, and may be 
easily done by any amateur. I admit that Fiy. 27 
and Fig. 28 are not just what I wanted them to be, 
but as I shall eventually treat this subject again, 
I must ask you to wait. I want the amateur to 
have a little practice before we go into art 
properly. Why don’t you read instructions as well 
as look at my drawings, and, if you don't belicve 
it, just make some turns according to my instruc- 
tions? You will be surprised that so simple an 
arrangement can turn out such a good job. 

You must excuse me if I say you are mistaken if 
you think I over recommend an amateur to scrape 
a hairspring, I said draw it. Did you ever draw 
one’ 1 presume you never have, therefore, you 
you don't know anything about it; practice is one 
thing, theory is auothor. If a huairspring is pro- 
pərly drawn, it is the best way to weaken it. I 
Shall give full instructions for drawing hairsprings 
ina week or so. I recommend the bouchon for 
the potence slip, but it won’t do as a rule for any 
other part of a verye watch. It may bo freely used 
in a Geneva, or small pivot watches, unless the hole 
is much worn, in which case it is useless; the holes 
iun vergo watches generally wear oblong, or egg- 
shaped, and it is necessary that the hole should be 
put in the same place that it originally occupied. 
My m-thod dovs not moun repitching: it simply 
means that the new hole shall occupy the same 
position that the old hole did before it became worn 
out of shape, and it is as simpie as A, B, C. 

You must have been a very unfortunate being. 1 
have let Geneva watches run down ever since I 
have been in the trade, aud I have never had any 
accident. Do you think there is sufficient power 
ia the spring to pull off an escape-wheel pivot? 
Do you mean a French horizontal timepiecsy I 
have known these to actin that way, but only very 
common oues. You are bound to let down spring 
in lever watches—you have no option. 1 will 
simply suggest, ‘ Live and learu.” You willhave 
pleuty of chances to criticise when I begin © extra 
repairs.” A Fellow-Workman. 


— 


{19917.J]—It is much moro easy to find fault 
with the good work of others than to do the good 
work ourselves. Mr. F. C. Putley condemns ‘A 
Fellow-Workman,”’ but why does he not do better 
work himself? I have asked a number of questions 
through the ‘‘E.M.,”’ and the only answers I have 
got worth a penny are those of “A Fellow- 
Workman.” 

‘“ Amateurs”? may be considered thosa who, 
through some fault or other, have not been per- 
mitted to learn their trade correctly, yet have a 
considerable knowledge of a good deal connected 
with it. Those who know nothing of the trade 
whatever, and require to be told how to takea 
watch or clock to pieces, would do well to leave 
the trade alone. A voluminous article is extremely 
undesirable, as the young workman neither has the 


time nor the patience to go through it. French 
bouchons are very undesirable in repairing a wide 
hole, and to rebush and repitch is the only proper 
way to do it. Some tell us to use punches to repair 
holes with, which advice I trust no workman will 
ever take. In my opinion, ‘‘ A Folow-Workman ”’ 
is by far the most able horological correspondent 
connected with the “ E.M.” Guyot. 


THE TIN-POT BATTERY. 


[19918.]—Havine called Mr. Bennett’s attention 
to the letters of “ W. W. H. G.” and J. H. 
Anderson in your last issue, I am authorised by 
him to state that, in thecourse of his experiments, 
he tried both the modifications of his battery to 
which these gentlemen refer. 

As regards the first, the porous cell, or an 
equivalent partition, can only be dispensed with 
when a weak and inconstant current is required. 
The sacrifice of strength and constancy by the 
omission of such a partition is most marked. 
“W. W. H. G.’s”’ cell would only ring his bell for 
1} hour without rest. A properly-constructed 
tin-pot cell would ring it more powerfully for five 
or six weeks without stopping. 

In respect to the second, Mr. Anderson will find 
after a time that, owing to a local action between 
the can and the granulated carbon, the iron will 
become rusted, and ultimately eaten through. 
This result is not difficult to understand, it being 
a case of two conductors of different potentials in 
contact in the same solution. 

John McWhirter. 

The National Electric Company (Limited), 

Glasgow, April 10th. 


DYNAMO-MACHINES AND GALVANIC 
BATTERIES. 


[19919.J—I FEAR ‘Conrad ” (19852, . p. $4), will 
produce more wrath in those who make a machine 
on his plan, than the machine itself will produce 
current. He really appears to be under some very 
serious misapprehensious as to the actions which 
go on in these machines. Certainly he isin error 
as to the action of the Brush machine, and also as 
to his views of what he calls well-known laws. 
He appeara to have mixed up the actions upon the 
wires, and those upon the cores. In the Brush 
machine the principal agency is the increase and 
decrease of magnetism in the core; direct action 
upon the wire is scarcely employed. As a con- 
sequence, it is at the moment when the iron pro- 
jections, in passing the eld maguets, take up the 
strongest magnetism into that arc of the armature 
which lies between the north or south poles of the 
field magnets (which are not, as he seems to thiuk, 
those which face each other), and again when they 
leave those poles, that the strongest currents are 
produced. Thatis to say, they are produced almost 
entirely by gain and loss of muguetism, together 
with a smaller amount due to what De Moncel calls 
the polar introvers:on, which occurs in the various 
parts of the iron. 

In his own design I fear he will find he his done 
the things he ought not to have done, aud left 
undone the things he ought to have done; he 
simply increases and decreases migneti:in in his 
core, thus generating an alternating current. Laut 
tho best way of decreasing N. maguetism is to 
convert it to S. magnetism, which gives a cur- 
rent in samo direction. As to the heating of the 
core, I think it will be found just the samo asif 
the magnetism were reversed—les3 powerfully, of 
cours», but only proportionally so to the less eilec- 
tive result produced. 

The sceret of getting current out of magnetism 
is to make the greatest changes possible, and to 
put the conductor in circuit just when the greatest 
change occurs. ‘*Conrad’s’’ plan fails in both ; 
he minimises the changes, and by connecting only 
opposite bobbins, and it appears only putting in 
circuit the pair which have most and least magnet- 
ism, he carefully escapes utilising the change of 
magnetism, which occurs not at those points, but in 
the whole revolution while the bobbia is slowly 
gaining and slowly losing maznetism. 

It is doubtful whether * W. H. G.” (19903, p. 
107) has made any improvement upon Mr. Benuctt’s 
soda~battery by substituting crushed carbon for 
iron; but, whether or not, he has done nothing new. 
Iu fact, the only point of Mc. Benuett’s battery is 
its simplicity and cheapness of construction and 
the use of iron borings. The soda-cell was well- 
known before, and has been patented probibly 
several times. With iron borings the negative 
element may be an old can, though I think the tin 
would be dissolved off and transferred to the zinc. 
But if carbon is packed in atin can, it will be ad- 
visable for the cell to be stood in a saucer, asit will 
not be very long that the liquid will remain io it, 
for it will soon be eaten into holes. 

I do not know where caustic soda is to be had at 
the price named, which is about the retuil price of 
soda crystals, which will not act; but it is easy 
enough to procure a solution by boiling them with 
caustic lime—not in a tinned saucepan. The chief 
defect of the soda cells is that the air which must 


have access soon destroys the caustic soda and 
converts it to carbonate. Sigma. 


SOIENTIFIC RESEARCH AND THE 
ROYAL SOOIETY. 


(19920.J—WIxL you allow me to call your atten- 
tion to a somewhat notable fact in present scientific 
doings? You know that some years ago, through 
some extraordinary and benign influence, the then 
Government of the day were induced to grant out of 
the public funds the sum of £4,000 for the particu- 
lar and express purpose of aiding the cause of 
“ scientific research.” This sum was confided to 
the Royal Society as the most fitting body to select 
those whom it might think most worthy of help, 
and who, in the ranks of the ‘‘outsiders,’’ as the 
late Astronomer Royal phrased it, were thought to 
have in any way merited or earned some public 
recognition and help. 

You will recollect that it was in your journal 
that I first called the attention of astronomers to 
the fact of the impossibility of really utilising the 
many and costly observations of the Transit of 
Venus, while the difficulty of the ‘‘ Black-drop,” 
as it is called, was still unaccounted for, and its 
true cause, at least, but partially kuown. It has 
always been contended by astronomers—and is 80 
still, I believe—that it is solely owing to some 
occult influence exerted by the planet on the light 
which comes from the sun as it nears and passes 
the ;planet, thus preventing the clear outlines of 
the planet and the sun from being seen to touch 
each other sharply and clzar/y with well-defined 
outlines. e 

It is thought gonerally, I believe, and certain! 
by the Royal Society, that di7it, in passing by the 
outline or edge of any body is, by the influence of 
such body, deflected or inflected, or both together, 
and so dent (or split) out of 1ts closest and straightest 
patn; und thus, when it reaches the eye-retina, 
must needs make a confused, or shaded, or undefined 
outline. I cannot but think, on the contrary, that 
this singular appearance is owing solely to the size 
or linear dimensions of the source of the light, 
whether of tbe sun or the flame of a rushlight. 

Sir, at the lust Transit, as you will remember, 
many thousands of pounds were expended, not 
here alone, but all over Europe, in the observations 
of the Transit, aud that the result was simply nil. 
I must contend that the same failure must needs 
occur at the next and coming Transit if the same 
course of action be pursued, and tha above facts 
be passed by without another examination and 
aualysis. As a subject of scientific research, I 
must contend that it is well worthy of note and 
further inquiry, and I have petitioned the Royal 
Society to give it a passing thought, and a little 
help or aid ont of the fund at their disposal. I 
have suggested a new eye-piece to the Transit tele- 
scope, Which I feel sure would, at least, much 
lessen, if vot eliminate, the difficulty, and have 
asked for help to do this. 1 have also endeavoured 
to show that the words wfleclion, deflection, irra- 
divtion, are Cmscqueutly obsolete, and without 
definite mearing here. 

My sole object in asking you to insert this note 
is to iuduce the Royal Society, with whom the 
matter wholly rests, to institute a turther inquiry 
into the difliculues and perplextics of this curious 
subject, and thus to, in time, acdinit it into the 
cuteyory of objects of scientific research ; and, in 
the cund, to make the coming observations of the 
Transit of Venus more certain of true results than 
the last. 

Would it not be as wel, I would venturo 
to ask, in the future, to divide this large sum 
granted for scicutilic research, giving a portion to 
etch one of the leading seieutilic $scleties—e g., the 
Astronomical —thus to deal more car-fully, aud in 
detail, with the separate items of the rund ? 

C. Bruce Allen. 


WHEEL-CUTTING FRAME. 


[19921.]J—I ax now about to describe a simple, 
but very efiornt, tool for cutting the teeth in such 
brass Wheels as an amateur is likely to require. 
The illustrations given in books, Northcott for 
instance, of Wuecl-cucting frames describe them as 
requiring two slides, a verdesl aud horizontal, 
worked by leading screws, and capable of being 
swivelled round ut any angle, the cutters also 
being driven by a spur-whecl und pinion, These 
are of course very elaborate and costly tools; but 
the one I am now desciubing will, I can vouch 
from experience, do the work equally well, though 
perhaps it will not cut a heavy gear as fast, with 
theexceptionof spiral wheuls whica [have never had 
occasion to cut, und for which the frame requires 
to bu set at un ungla, and to have a traversing 
motion indepeudeut of the slide-rest. In making 
this tool, of course it will have to bo proportioned 
to suit its owu slide-rest. The frame is of wrought 
iron, and any handy smith cau make it. The two 
bosses A A are tapped with a ?:h screw, and in 
doing this I had to use a special tap with a long 
plain shank turned down to the size of the bottom 
of the thread at the small end; this was passed 
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through one boss, and the point of it entered the 
hole in the other, which it just fitted, before 
the tapped part commenced to cut, and when 
one hole was tapped it was changed to the other 
one in the same way, so that both holes were of 
necessity tapped in the same line. It may be 
EEES With great care to tap the holes 

e with a set of ordinary taps; but I have 
made myself a set of three taps of different 
sizes of this pattern for tapping opposite holes, 
and I can never make a mistake with them. 
BB are two steel screws with the points hardened ; 
the upper one has a male centre and the lower a 
female one, between which the spindle runs, 
having contrary centres to correspond. The reason 
of this is that they may better retain the oil when 
in the upright position, than if both screw-points 
were male. CC are two lock-nuts which keep the 
screws from getting loose while in use. The 

idle D is also of steel, with its ends hardened. 

is a gear-cutter which is secured by a nut, and 
which can readily be taken off and exchanged for 
another, of any shape or size required ; these cut- 
tere can be bought at all tool-shops, and always 
have the same sized holes through them. Eisa 


brass-grooved pulley of 2in. diameter, which I 
have found amply large for any work that I have 
done, and is keyed on to the spindle and secured by 
a nut; the spindle must be made long enough to 
allow E to clear the top of the wheel which is 
being cut. Gis one of a pair of grooved poe 
which guide the gut band to the overhead, after 
passing round E. The axles of these pulleys I have 
made pretty long, so that they may take up their 
own position, according as there 1s a larger or 
smaller pulley on the spindle. H is the shank 
which is secured in tool-holder of rest, and should 
be packed up to the proper height, so that the 
centre of cutter F may be in a line with the lathe- 
centre. The teeth ot the wheel to be cut are, of 
course, spaced by division-plate of lathe, and the 
cutter, while revolving horizontally, is fed up to its 
cut and traversed by slide-rest. In a similar 
manner, with a properly-shaped cutter on spindle, 
taps and reamers can be fluted, but when working 
on steel the cutters must be kept well lubricated. 


Iisa hob for cutting worm-wheels, such as are 
used on eccentric or oval chucks. It bas a pulley 
at one end which may be smaller than the one on 
the other spindle; at the other end is cut a screw 
of the same pitch as the tangent screw which is 
to work in the wheel; this has flutes similar toa 
tap, but cut spirally instead of longitudinally, and 

he object of this is that as onlytwo or three 
threads touch the wheel at a time, the spiral groove 
gives it a better lead than a straight one. Most 
authorities tell you, when cutting a worm-wheel, 
to first partly cut out the teeth, one by one, with a 
single-point tool in a fly-cutter, spacing them with 
the division-plate, and afterwards finish them with 
a hob. But my plan is as follows, and it succeeds 
admirably. Chuck the wheel to be cut on a 
mandrel between centres, and turn a semicir- 
cular groove in it, the diameter of your tangent- 
screw at the bottom of its thread; then put the 
index point into the first hole of your division- 
plate, and with a point-tool in the slide-rest make 


a mark at the bottom of semicircular groove; then 
take an outside screw-tool of the same pitch as 
tangent screw, and placing the first point of it in 
the mark just made, and the other points in a 
line with the groove, give it a slight tap of a 
hammer. This will mark three or four dots ; then 
with the point-tool still in the slide-rest, try if the 
space between the dots will correspond with any 
even divisor on the division-plate; if it does, then 
the teeth of the wheel will come out even also, but 
if spaces do not come out even, then you must 
turn a little more off the wheel, and try again. 
When I have got the spaces right, I take a small 
cold chisel with the corners rounded off, and with 
a slight tap of a hammer make a transverse inden- 
tation at each dot; three or four are enough. I 
then take off the carrier from the mandrel, so as to 
allow it to revolve freely between centres, and 
with the worm-cutter in the frame fastened in the 
slide-rest, I bring it up so as to engage in the first 
of the indentations on the wheel. These indenta- 
tions give the cutter a grip so as to start it; and on 
driving it from the overhead, the wheel at once 
commences to revolve, and the hob to cut the teeth 
out; and by keeping it pressed up to its work, the 


teeth are finished in a very few minutes. Some- 
times, when it is not necessary to have a close fit 
between the worm and wheel, and when there is 
considerable strain on it—as, for instance, the 
wheel which drives a rose-cutting frame at the end 
of stem—I make the wheel a narrow spur, with 
teeth the ordinary shape, and the worm can then 
be cut very deep. F. W. G. 


GRINDING AND POLISHING GLASS 
SPECULA. 


[19922.] — To understand the mode of testing 
specula that 1 have found the most convenient, the 
amateur must bear in mind what I explained to 
him in my last letter (p. 57), that the focus of the 
outside rays of an ellipse parabola or hyperbola is 
longer than the foous of the inside rays when 
tested at the centre of curvature. Now, we can 
have various ellipses and various hyperbolas, but 
we can have only one parabola, so we have only to 
calculate how much longer the outside rays, or the 
rays from any other zone, are than the inside rays 
of a parabola, the diameter and focus of our 
speculum to be tested, and then measure the actual 
lengths of the foci of the corresponding outside, or 
any other zone, of our speculum, and we at once 
can see what figure itis. Thus, if the outside zone 
rays are not so long as for a parabola by calcula- 
tion, then we know we have an ellipse, as to what 
eccentricity it is immaterial to us, for we want only 
the parabola. If they are longer than the inside 
rays ever so little, then the figure is an ellipse only 
just removed from the sphere, and what we havo 
to do is to make them still longer, till they corre- 
spond with the required proportion; then we have 
the parabola. On the other hand, if the outside rays 
are longer than the calculated proportion, then we 
know we have the hyperbola, and we must shorten 
them, or lengthen the inside rays, till we 

et the required proportion, when again we 
ve the parabola. We must first know, 


therefore, by what rule to calculate the foci 
of the various zones. Now, there was a 
discussion in our columns some time ago on this 
point, and a difference of opinion seemed to exist ; 
in fact, the rule I use is, I believe, different to Dr. 
Draper’s. I hope our mathematical friends wil 
now come forward and give us the aid of their 
skill in this direction. Surely there ate readers 
who car settle it once for all for us. I cannot help 
thinking there is the will to help others as much in 
our mathematical friends as is exhibited in our 
mechanical friends. I will now tell them the rule 
I have found to give results that correspond as 
near as we can measure with the actual testiags on 
a celestial object as to coincidence of the foci of 
the various zones. It may not be mathematically 
correct, but I believe it is very near. It is as 
follows :—Divide the square of the semidiameter of 
the zone by double the focal length for parallel 
rays; or, in other words, the radius of curvature 
(so called). The amateur will observe that this 
rule gives four times the aberration as the spherical 
aberration for parallel rays (see p. 57, sec. col.). I 
hope our mathematical friends will be on the look 
out for any error in our mathematics at all times, 
as we shall be glad to be corrected into the truth ; 
and to have to own at any time that we have been 
mistaken is only to say, in other words (I wish we 
could always feel so when set right), that we are 
wiser now than we were before. While studying 
the above rule, the thought at once occurred to 
me that, Could I devise for the amateur suffi- 
ciently accurate and easily-constructed means 
to measure the proportion existing among the foci 
of the various zones, I should give him what he 
could use at once without waiting till he got the 
experience of a With or a Calver, for all he would 
have to do would be to see that the shade came. 
on exactly the same on each side of the zone he 
was measuring, and he would have its exact focus, 
as I was careful to dilate upon in my last letter as 
being the first lesson he had to learn, so that he 
need not go beyond his first lesson in the Foucault’s 
testing to apply this form of the test. Now, one 

eatadvantage of this modeof testing is thatit gives 
fhe exact figure, for it is easy to see when we haye 
experimentally determined the various focal lengths 
of the various zones, whether the figure is aregular 
one or not, and this by simply comparing these 
lengths with the calculated lengths for the para- 
bola, and thus this mode of testing becomes a fear- 
ful tell-tale. : 

I will now proceed to describe as briefly as 
possible, consistent with what I consider necessary, 
to enable the amateur to make the apparatus and 
carry out the testings, and I hope if any amateur 
has apy difficulty, either in making or understand- 
ing the description, he will communicate with me 
direct, and I will either communicate with him 
direct or give the explanation in some future letter 
in our columns, as my object is to make the 
thing plain once for all. It would be interesting 
and instructive to those who happen to have by 
them the communication of our old correspondent 
Mr. Tydeman, to read his description of the Fou- 
caults test ; itis in Vol. XIII., p. 464. He will then 
see that we have made some advance since then, 
when he compares it with the way I am about to 
give him. Fig. 1 is what I call the sveculum 


trough. It is made of three pieces of board. I shouid 
advise the amateur to make it out of llin. broad 
board, then it will do for testing a 12in.’or lin. 
speculum, should he go on to that size. Each piece 
may be from 18Sin. to 24in. long, jin. thick will be 
sufficient ; they need not even be planed. S is the 
speculum in pene, with a strip of wood, A, not 
quite so thick as the speculum, tacked on to the 
back board, to prevent the speculum from rolling 
out by accident; B is a piece of wood, to move 
backwards or forwards, and thus to throw the image 
of the hole in the chimney higher or lower, and 
thus make it level with the hole; now, by moving 
the right-hand end of the trough from him or to- 
wards him, the amateur can put the image of the 
hole just on the edge of the shutter. 

The amateur must now make six stops out of 
ordinary cardboard, as represented in Fig. 2. They 
should be made out of pieces about 6jin. square 
(for our supposed Gin. speculum), so that they may 
fully cover the face of the speculum; but the centres. 
from which the circles that form the zonal openings 
are struck should be just as high as the centre of 
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the speculum ; thus the stop will project about jin. 
on each side of the speculum, and about in. above 
it; the top corners are cut off, so that I can feel 
which side is to be placed top when leaned against 
the speculum. No. 3 is a circle din. diameter, with 
the bottom of the square left on to support the 6in. 
circle over the centre of the speculum when placed 
against it, thus leaving the outer zone jin. wide; 
the top of the square is left on also, so that the 
left-hand side of the zone shall be exactly like the 
right-hand side in symmetry; for I find that to 
compare two areas of light as to the amount of 
light, which is the important thing here, I must 
have the two areas equal and symmetrical in shape. 
I have represented the edge of the speculum by 
pote’ lines; the other figures will speak for them- 
selves. 
for No. 2, 4in. diam.; No. 1, 3inu. diam.; No. 6, 
2in. diam.; No. 5, lin. diam.; No. 4 is a simple 
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hole lin. diam. As to this last stop, I now never 
use it, for it is impossible to tell with sufficient 
accuracy how the shadings come on with so small 
a circle; but I thought it wellfor the amateur to 
try for himself, so that he may get the experience ; 
but besides, this centre is always covered by 
the shadow of the small mirror. To cal- 
culate the foci of the zones, which are all 
din. wide, I take as the diameter of the zones a 
middle line on each; thus the outer zone middle line 
would be 5‘5in. dia.. the half of this 2°75, the 
square of this 7°56. Divide this by the radius of 
curvature, which in our supposed case of 60in. 
focus would be 120, therefore the dividend would 
be :0638—27.¢., the focus of the outside zone would 
be for a parabolical figure ‘Od3in. longer than the 
centre ray of stop No. 6, and soon for all the other 
zones, which would beas follows :— 
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No.ofstop 1 2 3 4 5 6 
Dia.ofzone 5: 4) 33 23 WO 
Aberration :063 ‘042 025 013 -005 0 


Now for the measuring apparatus and lamp. 
These are represented in Fig. 3. Aisa picce of 
wood, the side A Gin., the other side 8in. In my 
case itis lłin. thick, but this was because that was 
the thickness of the piece of wood I used up for 
this purpose, but lin. thick will be enough. B in 
mine is about lin. thick, but lin. will do, especi- 
ally if there tea bracket C (marked in dotted lines); 
but using thick and hard wood I needed no bracket. 
I should adviso the amateur to put a bracket in 
any case. B is screwed firmly to A from the under- 
side of A. Dis wood from } to ł thick, hinged to 
A at D’s lower end by two small hinges put as far 
apart as possible. These hinges ought to have no 
shake, even when opened and shut singly, and then 
they will not allow the piece D to twist 
When used together, and as far apart as 
possible. EE is the shutter tacked on to 
the back of D. This shutter is made of sheet- 
zinc, with the edge bevelled and made straight and 
smooth. Itis din. long, is bent as shown in this 
Fig. and in section in Fig. 2, p. 57. It projects 
from the edge of D about 1Jin., as shown in section 
at M. Fisa screw—in my case an ordinary wood- 
Screw, with all round the head notched with small 
nicks, to act asa milled head. I could have made 
this and all the other screws and metal in brass, 
and finished it all as well as a mathematical- 
instrument maker could, even to the varnishing; 
but I have purposely adopted the simplest means, 
80 that the amateur may not be discouraged, but 
feel that he can make all that is required ; and to 
help others, we must put ourselves under the same 
conditions, with all their disadvantages, then we 
can properly feel for others, and help them, with 
our skill, to get over their difficulties and disad- 
vantages. Well, D is kept against the point of the 
screw F, by the elastic-band G; all this is shown 
on a larger scale in Fig. 4. I must warn the ama- 
teur that this screw F must be made to turn very 
easily with the thumb and finger, as, in fact, the 
Other two screws, H and I, must. H is a jin. 
ordinary Whitworth screw, with a six-equare head ; 

ut this may be a wood screw—an objection toa 
Wwood-screw is that its thread is rather coarse ; but, 


I need only observe that the circles are | 
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still the amateur may not despair if he has to 
use one. I have let in a nut on the under-side of A, 
and made H to fit loose through the wood. This 
screw is to adjust the shutter exactly to the focus 
of the outer zone, when the index near to F is set 
to ‘063 to start with; therefore we will ‘call it the 
adjusting-screw, for it is evident that when 
screwed down it: will lift up the end of A, and 
throw back the shutter E E away from the specu- 


a 


li 
|| 
I 


fiey 


lum and vice versé, so that we can set the shutter | put the point of his sharp 


exactly to any place in the cone of rays to com- 
mence our measurements from. Of course the 
rough adjustment is done by pulling or pushing 
the whole affair along the table or bench that it 
rests on, being careful to keep tho shutter not far 
from opposite the centre of the chimney, and about 
lin. from the hole, as I explain at p. 57 in former 
letter. The lamp will sometimes have to be moved 
to keep the proper relationship between it and the 
shutter. Iis another screw like H, and its effect 
will be to move the shutter at right-angles to the 
movement produced by H, so that the effect of 
screwing [ down will be to pass the shutter from 
left to right across the cone of rays. Now, as we 
can screw down I very gently, we can watch the 
shadings on the speculum with the greatest ease 
and comfort, stop if at any point, bring it back by 
unscrewing I, and then pass it over again, and 
thus study the indications over and over again, till 
we have thoroughly mastered the lesson or satisfied 
ourselves as to what we are seeking to find out. 
This screw I call the shutter screw, because it is to 
shut off the light by moving the shutter across the 
cone of rays, and thus produce the shadings we 
have to judge from; this screw is an immenso 
comfort, as compared with the square of our 
friend Mr. Tydeman of 10 years ago, as likewise is 
the screw, H; but it was the old square of our 
friend that led me to the improved idea, and I 
only hope my improvement will lead someone 
else, it may be 10 years hence, to a still further im- 
provement; the fact is, we are 
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those who have gone before us, and our Jegitimate 
boasting is often very little compared with our 
actual boasting ; the fact being a large mind never 
boasts, but ever feels that the ocean of knowledge 
is still before him. But to return to our description. 
At the corner of A, behind B and C, there is a 
stud on the under side, projecting about jin., 
which rests on the table and keeps A above it, so ` 
that there are three ‘points on which the whole 
affair rests—viz., the stud, the adjusting-screw, 
and the shutter-screw : it rocks, therefore, on the 
stud in two directions at right angles to one 
another by means of the two screws, which screws, 
by the way, ought to have rounded points, but 
only just removed from the flat; in this respect 
the jin. screws aro better than the wood screws, 
although by putting a bit of metal under each of 
the points of the wood screws, these would do as 
well as the jin. The measuring part at the top of B 
is represented on a larger scale in Fig. 4 (the same 
letters refer to the same parts asin Fig. 3). J isa 
piece of sheet-zinc having divisions to the 100in. 
tacked on to the top of B and bent as shown, for 
the projecting part N of the sheet-zinc K to slide 
over, with one line as shown for the index near to 
N. The part K is extended on D at the back of B, 
so that the point of the measuring-screw F shall 
push against it, and not against the bare wood. L 
is a piece of sheet-zinc, bent as shown, to hold an 
ordinary watch-maker’s eyeglass directly over the 
index N and the divided part of J, the eyeglass 
being carried with the index N, both being on D. 
It is always right for reading off the position of the 
index on the divided part of J; any lens will do 
that is about 1 or 1}in. focus, placed at the bottom 
of L, and at such distance from N as to see it dis- 
tinctly. The divisions on J are long division eve 
10th in., short division every 100th in., with eao 
5th or middle division a little longer than the 
100th divisions. The amateur can easily divide 
this for himself if he can borrow a straight edge or 
rule divided into 100ths. The middle long division 
on J has an arrow to it, as shown, to indicate 0, 
or the starting-point to reckon from. The single line 
on N ought to be at the end of the division furthest 
from D. When the measuring-screw is drawn back 
so as to allow D to be pulled against B by the elastic 
band G. The division on J need not be more 
than 4-l0ths. The amateur, if he cannot get a 
rule divided to 100ths, can get his zinc divided at 
any rule-maker, or, I should think, any mathema- 
tical instrument maker. Mr. Lancaster, for in- 
stance, would, I have no doubt, get it done for 
him if he would send the piece of zine by post, 
but he must mark with ink or any other way that 
will not scratch the surface, where he wants the 
divisions to be put; the single line N he can put 
himself, after he has bevelled or thinned down the 
edge; he has only to put a straight edge at right 
angles to the edge of N, and draw the point of a 
sharp penknife with its back towards him along 
the edge of the straight edge, a small square 
would be most handy for this purpose. Now, he 
may easily divide his plate J with a square and 
straight edge, or rule with 100th in. divisions thus : 
Place the back of the square against the edge of 
the straight edge with its blade over the divisions, 
fix the piece of zinc on the other side of the 
straight-edge, and with its surface to be divided on 
a level with the top of the straight-edge ; he must 
firmly fix both the zinc and straight-edge together 
on a piece of board; first draw his long lines to 
bound his divisions as to length, as shown above J ; 
there will be three of these long lines; he 
ought to polish the face of the zinc, or make 
it amooth before he begins. Now let him 
enknife with its 
back towards him into one of the divisions of his 
straight-edge, opposite to where he wishes to begin, 
on the left hand end of the lines he has to divide 
between, keeping the penknife about like he would 
hold a pen; now gently move the back of his 
square along the straight-edge till the blade just 
touches the penknife. Now draw a line on the 
zinc along the edge of the blade of his square; 
make this a long division—i.e., from the one ori 
outside line to the other long outside line, an 
right across the middle long line. Now put the 
point of the penknife into the next 100th division 
on the straight-edge, and gently push the square 
up to it. Now draw another line on the zinc 
between two of the long lines only; this will be 
the first 100th division, and so on, at the 5 line, 
draw it so as to be a little longer than the 100ths, 
but not so long as the 10ths. Doubtless, his 
straight-edge wil be divided in somewhat similar 
way. Let the amateur be careful to keep his pen- 
knife always exactly in the same position from the 
beginning to the end of his dividing operations, ' 
and let him not be discouraged if he fails with his 
first attempt by making mistakes in the length of 
his divisions, or in not getting them all the same 
width. Let him get another piece of zinc, and try 
again; be will be amply repaid for the loss of 
several pieces of zinc by the experience he will 
gain, and the pleasure of having divided his own 
plate. I thus divide mine with ease, and have no 
difficulty. To finish the description of this part, I 


all dependent on! may observe that the height from the table or 
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bench to the middle of the shutter or hole in the 
chimney, or the divided plate J, all of which are 
on a level, is, in my case, l4in. This I find a 
convenient height. 

I see I must leave the description of the lamp, 
and how to use the whole together, for my next 
letter; buat this is no more than I expected. I 
would only most cordially invite any amateur to 
communicate direct with me as to any point I have 
not made plain. Thus I hope we shall clear up 
some of the old mysteries hanging about specula, 
and figuring, and Foucault’s testings, &c., which 
were like so many bugbears frightening the amateur 
from s» pleasing and instructive a pursuit; only 
let me remind him of what, perhaps, he learned as 
a boy: “If at first you don’t succeed, try, try 
again ’’—i.e., if the object be worthy of the 


worked with a pressure of 70 or 80lb. per square 
inch ; this permits the pipes, cylinders, and other 


the brakes. 


necessary power, the areas of the cylinders must 


fully with this question, and pointed out that the 
vacuum principle had the inherent defect of having 
only the pressure of the atmosphere to work with, 


whereas the compressed air system could be applied 
with any desired power. 
The Westinghouse Automatic trake is generally 


arts to be of small dimensions. On the other 
and, a perfect vacuum gives a pressure of about 
15lb. per square inch, ;but prastically, a partial 
vacuum of 121b. is all that can bə obtained to work 


To make the low pressure of 12lb. exert the 


be made fully six times as larze to perform the 
same work as the high pressire of 70 or 801b. 


But if the point is ground very slightly taper, and 
to such a thickness that it will not quite reach the 
bottom, it will then jam tightly in, and have no 
tendency to slip. Of course, one driver cannot be 
made to do for very many different sizes of screws, 
but it can be made to do for several, and it is not 
well to use the same driver for many 581ze8 On 
account of the width. 


Journeyman Organ Builder. 


N.W.R. “ PRECEDENT ” 
ENGINES. 
(19927.]—As numerous correspondents have at 


L. AND 


different times asked for tho dimensions of these 
engines, the following details may be acceptable:— 


Cylinders ........ l7in. by 24in. 


pursuit. H. A. Wassell. | There is no difficulty in constructing vacuum ft. in. | 
Addenbrook Villa, Love-lane, Stourbridge. cylinders or sacks of the required size; but the Wheels, leading ....... ees. 3 6 Í 
— very important point is, that every increase of os driving ...-eeees 6 6 | 
THEORY OF THE ACHROMATIC size of course increases the cubical contents of the M trailing ......... ra 0 6 
OBJECT-GLASS. apparatus, and consequently a greater quantity of Wheel base.....csccecceeeess . 15 8 
: , air has to be moved to apply aud release the brakes ; Distance between leadiug aud | 
[19923.]—I am endeavouring, in my humble j hence slow action must follow. driving-wheels ............ 7 5 
Jay, BO ee r R a aatomi vacuum breke (as used on the ft.in. ft. in 
ur generous and accomplished master in practic idland Railway for i i a ao - in. - in. 
matters, “ Prismatique,” has already promised size to obtain tho a O LAS lose then Firebox, length inside .. 4 oF top, 10 bottom: 
assistance in the practical part; but he is at pre- | 2,600 cubic iuches of air must entor the pipes and ” breadth ,, .. 3 Dt 5, 3 6 93 
sent, I know, very busy; and Mr. Wassell will, I | cylinders upon each carriage ia order to apply the » height from top 5 9 
have no doubt, go into the matter when he has | brake with full power; there‘ore, in a train of 16 of firebars .. ot 
finished with the mirror. Meanwhile, I think it | carriages, 41,600 dubie mches Ghaie must pass into Tubes, Jength .......... 10 2i 
will serve some useful purpose if I embody what | the apparatus, atthe low stmospheric pressure, | ” diameter ..... oie la 
relates to the theory in the form of an essay. | and itis stated that in practice this will occupy | ” distance vbekween 
Through the kindness of one correspondent, I have | nearly ten seconds. centres ....... . 2: 
some particulars of the proportion of curves, and | Inthe Westinghouse Automatic brake itis not} » umber ........ 198 ne 
method of computing them, used by Tulley. If | necessary that the pressure in the brake pips should Š < 
any other reader has similar particulars respecting | be destroyed, but only that it should be reduced Boiler, diameter outside. ......++. $ 
the practice of other famous names, such as Fraun- | 20 per cent. ” Tore again, we sæ the great ad- Blast-pipe, diameter inside EEEE _ 43 
hofer, A. Ross, P. Dollond, and others, and would | vantage of the triple valve: instead of having to WOrkiig Pressure gore nea aa 
send some account of them, either to this paper, | discharge all the air from the brake-pipe a Heating-surface, tubes.. 930 sq ft. 
or through you, Sir, to me, it would furnish a only necessary that the pressure should be re- ” ” firebox 103° sq. ft. 
history ot the progress of the theory of the 0.g., | duced enough to cause the pistom in the triple oe 
such as could be found in no other journal. I| valves to move down, and thus open direct com- Total s.es. ee 10335 
confine my request to particulars of the work of | munication between the auxiliary reservoirs and Grate area .....++6 ITI sq. ft. 
deceased artists, as the object of such an essay would | the brake cylinders, which instant.y applies the Area of tubes ...... 296 sq. ft. 
be merely to show the development of the theory, | brake with full force. In the Westinghouse : Tong. cwt 
not to give a particular account of the practice of | system the space in the pipe and lower part of Weight, empty .....sseseeeeee ° of i. 
any one artist. Orderic Vital. triple valve upon each carriage is about 330 cubic » Working a E il 10 
ae inches (aud as only 20 per cent. reduction is re- Tend ” Wheel "6. a ft. Gin. Water 
AUTOMATIC AIR v. AUTOMATIC quired to put the brake full on), it follows that 1 S00 rall SEIS ee a da ° E 
VACUUM BRAKES. a ene 2s a pa oes) neve foe „500 gallons. ee 
5 eee FE has already been mentioned that the | cubic ohe R veer ae Weight, ee et 7 5 
attle of the brakes is now being fought upon the} Havi et , full ..... pee teeeeeees ° 
question of which automatic brake shuli be adoi, up IDE o i a a a gtaw Total weight of engine and tender 2 
air or vacuum. y- in working ordtr.....es.sesses. OF 4 


Before proceeding to express an opinion upon 
either of these systems, it will be of advantage to 
correct an idea somewhat generally held, that an 
automatic brake cannot be made to work without 
valves; it should be clearly understood that it is 
perfectly easy tv construct such brakes to work 
with air-pressure or vacuum, without any taps, 
valves, or other so-called complicated parts; but 
all such brakes have and must have the futal defect 
of being slow in action. After any brake trials or 
experiments have been conducted, the question is 
frequently asked, ‘‘Why is it that the Westing- 
house Automatic brake always proves itself to be 
the best?” The reason is that its action is as 
nearly as possible instantaneous, the retarding 

ower therefore is brought into effect with the 
least loss of time and distance ; and this very great 
advantage is due to the use of the triple valve and 
high pressure. Mr. J. E. Harrison, the Engineer- 
in-Chief of the North-Eastern Ruilway, in his 
Report to the directors of that company, mentioned 
that the triple-valve had been made a regular bug- 
bear by the opponents of the system, but he con- 
sidered it a model of ingenuity and simplicity. The 
triple-valve is nothing more than a piston and 
slide-valve moving together as one piece. It is 
fixed between the auxiliary reservoir, which is 
charged with compressed air, and the brake 
cylinder; when the piston is pushed «p the com- 
munication between the reservoir and cylinder is 
closed and the brake is “of,” when, in conse- 
quence of the prossure in the main brake-pipe 
being reduced, the piston moves down, a direct 
passage is instantly opened, through which the air 
rushes from the reservoir to the cylinder, aud 
applies the brake in a moment. This useful 
triple-valve has been called ‘‘ complicated,” but it 
will be seen that its action and construction are 
most simple. The next question which must 
naturally arise is, “If an automatic vacuum brake 
were constructed with a triple-valve, would the 
results obtained be equal to those of the Westing- 
house Automatic Air brake?” 

Most certainly they would not. A triple-valve 
would very greatly peers the action of a vacuum 
brake, but it is perfectly weil understood that any 
amount of improvements in detuils can never make 
& bad system into a good one, nor overcome diffi- 
culties caused by the principle being wrong from 
the commencement. 

In a letter which appeared in the EynGLISN 
MECHANIC, June, 1878, and in my pamphlet on 
“ Railway Accidents,” February 1381, I dealt 


I wish to correct an error or two into which he has 


last Brakes Return; but not having seen this, 1 can- 
not say. 


Upon a train of 16 carriages, an automatic 
vacuum brake (having no triple valves) requires 
41,600 cubic inches of air to be moved at a low 
pressure, which takes about ten seconds, whereas 
the Westinghouse Automatic brake only requires 
1,056 inches of air to be discharged at high pres- 
sure, which practically takes about 14 second. 

In this short summary we have, in a few words, 
the principle of the two systems clearly illustrated, 
and we can now give au answer to the question 
“why the Westinghouse brake has always proved 
itself to be the best.” Instantaneous action, pro- 
duced by the use of high pressure, controlled by 
that most ingenious piece of mechanism the triple 
valve. Clement E. Stretton. 

Saxe-Coburg-street, Leicester. 


RAILWAY BRAKES. 
19925 J—My attention having just been called 
to letter 19911, of Mr. C. E. Stretton’s, on p. 109, 


fallen. It may bê that he has been misled by the 


The system we have adopted is W. Parker Smith’s 
Automatic Mechanical Brake. It is 20¢ a vacuum. 
[t can be applied by driver or guard, and from any 
part of the train; it can also be applied at full 
power on three revolutions of the carriage or 
engine’s wheels, or with any less power that may 
be desired; it can also at any moment be taken off 
or reduced, aud reapplied. The connection be- 
tween coaches is accomplished for attachment or 
detachment ina second or two. I myself believe 
it will be ¿4c brake of the future, satisfying, as I 
believe it does, a// the requirements of the Board 
of Trade, who will shortly have a report thereon. 
It has run now with us about 5,000 miles without 
a failure. J 

Liskeard and Caradon Railway Company, 

Liskeard, Sth April. 


SCREWDRIVERS. 


[19926.])—Sermna Sir Edmund Beckett's letter 
(19857, p. 63) describing his improvement in screw- 
drivers has induced me to send the method I use 
to prevent, the ordinary screwdriver having such 
‘* persistence in slipping out of the nick.” l 

When a screwdriver has a tendency to slip side- 
ways, itis because it is ground too thin, and the 
point rests upon the bottom of the screw-nick. 


steam-brake, 
Raimsbottum’s apparatus for filling the tender 


The driving and trailing-wheels are fitted with 
and tender with hand-brake, also 


while in motion. 

Perhaps sume correspoudent can tell me why a 
‘ Precedent’? engine is working the 4.0 p.m. fast 
express from Euston, as a “Lady of the Lake”? 
used always to be used ; also whether the ‘‘ Charles 
Dickens’’ is a new engine’ 

E. W. J. 


MEDICAL REPLIES. 


[1992S.]—Turgisn Batu vor Hose Use (46299). 
— A sort of steam closet into which steam—suitably 
guarded and under control of patient—could be 
let while the patient sat with his head out, is 
probably the cheapest aud most useful approxi- 
mation to a Turkish bath. I have sean an ad- 
mirable HKome-bath constructed by Dr. Edward 
Haughton, of Upper Norwood, and I have no 
doubt that any reader of the ENGLISH MECHANIC 
who called upon or wrote to Dr. Haughton, would 
get just the help now asked for. Dr. Haughton 
has paid great attention to such domestic baths, 
and to therapeutic bathing of all sorts. 

SKIN Disease. (46556).—‘* Sufferer ” is probably 
the subject of a rare disease named ‘* sycosis,”’ and 
one which, when allowed to become inveterate, is 
very diflicult to cure. Sycosis is a disease of the 
hair-follicles of the beard allied to true ringworm 
of the hairy scalp, and it consists of a cryptogamic 
growth, which infests the bulbs and follicles of 
the hairs, causing eruptions of which each hair is 
the focus. Blood medicines are quite useless, as the 
disease is as purely local as is the itch 
itself. Plucking out the hairs generally and 
continuously, and poulticing the skin every night 
with a linseed poultice, smeured slightly with 


suftsoap, aud then washing skin carefully 
clean, and applying some agent which will 
soak into the hair-follicles, and kill the 


vegetable parasites which now infest the texture 
of the skin, is the line on which cure will be arrived 
at. But this treatment wants delicate handling, 
and I can only indicate the guiding principle here. 
Just as a gardener will kill weeds on a gravel-walk 
by sprinkling the surface with salt, so these para- 
sites must be killed in the texture of the skin. But 
it is of no use to smear applic :tions on the outside 
of masses of scab; all such matters must be cleared 
away by epilation and preliminary poulticing. 

DEAFNESS (46566). —Read last week’s reply. 
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Stoppage of the Eustachian tube means obstruc- 
tion of the passage which leads from the drum of 
the ear into the throat on a level with the floor of 
the nostril. 2. Probably needs constitutional 
treatment for the purpose of producing a healthier 
condition of the lining membrane of the tube. 
Consult the best doctor in your neighbourhood, and 
do not attempt to deal with the matter yourself. 

James Edmunds, M.D., &c. 

Grafton-street, Bund-street. 


DYNAMO-MACHINE. 


[19929.]—FurTHER particulars from ‘‘ Conrad ” 
would be very acceptable. Ist. Size of field- 
magnets, quantity and size of wire on them, 
purpose for which dynamo is used—plating or 
jighting ? Are the field-magnets connected or iu- 
dependent of each other, and does the armature- 
spindle work through holes in the poles S. and N, ? 

rom the sketch, I should take it the field-magnets 
were wound from end toend, passing at the tack 
of the circular pole, and connected only at one end; 
and it appears to be a very simple affair to con- 
struct. But full particulars would greatly assist 
amateurs in making one. A sketch, more in detail, 
showing commutators and connections of wires 
from bobbins, and the manner the current is taken 
from armature through field-magnet wires, aud 
thence to the work, would bea great assistance. 
Also, the amount of power required to work it, 
and amount of current produced under favourable 
circumstances. Any information as to dynamos is 
now very welcome to the readers of the *‘ B. >A 


ORNAMENTAL SLIDE-REST. 


[19230.] — IN the ornamental slide-rest of 
“ F. W. G.” (19872), the principal advantage over 
Holtzapffel’s pattern seems to be in the toul-box, 
which is better adapted for ordinary cutteis, 
though it may be a question whether it is as well 
fitted for the reception of drills and eccentric 
cutters. There are two or thrce points, however, 
in this slide-rest, which I should liko to bring 
under ‘‘ F. W. G.’s’’ notice. 

l. As to the V-shaped thread of the leading- 
screw. 

A square thread works to better advantage in 
producing motion in a slide-rest; and in the case 
of backlash, caused by wear, I fail to see how the 
arrangement proposed (H) will remedy it. The 
form of the space between the threads of a V-screw 
is a V when new, and a wider V with the point 
cut off when itis worn, approaching, in fact, the 
form in a square-threaded screw, aud as clamping 
will not remedy backlash in a square screw, it 
will fail to do so in the V-screw, for the sumo 
reason. There would seem, therefore, to be no 
advantage in favour of the V-screw. 

The best way to prevent backlash is to cut the 
nut in two, trausversely, and join it avain by four 
scrows in the corners (the nut should be 
drilled aud tapped for the four screws before 
sawing it in two), by means of which it can 
be clamped to the threads of the leading-screw ; 
but in a direction perpendicular to that proposed 
by “E. W.G.” 

2. Would not the lever M work much better if 
the pillar O were fixed in the hole P, iustead of iu 
the lever? 

3. It is proposed to raise the level of the slide- 
rest, where required, by washers, iustcad of a 
‘screw ferrule.’’ 

I think, if “F. W. G.” examines one of Uol'z- 
apffel’s ornamental slide-rests, he would allow 
that the beautiful working of the ‘‘ screw ferrule”? 
is a welcome substitute for the innumerable 
washers that would be required to preduce a like 
result in raising tho level of tho rest. 

Another of your correspondents brought under 
our notice, a few weeks ago, a cumpound oval and 
eccentric chuck, the oval chuck being made 
eccentric by clamping the sliding portion at the 
proposed eccentricity with screws. As there is 
always a small space between the two surfaces, it 
occurs to me that there is great danger of bending 
one, or both, by the process, and so completely 
spoiling the oval chuck. The danger would be 
diminished by inserting a thin piece of brass 
between the surfaces; but there would still be risk 
of damage. M. A. 


“JUMPING” OF ETHER STOPPERS. 


[19931.]—Mr. W. Brovantoy, referring (letter 
19900, page 107) to the jumping out of the 
stoppers of bottles containing ether and other 
volatile liquids, recommends the use of an india- 
rubber finger-stall drawn like a cap over the 
stopper and neck of the bottle. A cheaper and 
equally effective remedy is to loosely wire the 
stopper down, so that it may have about a quarter 
of an inch of play. This method has an advantage 
over the former, in that it allows vapor to escape 
when the pressure within. the bottle becomes ex- 
cessive. en any of the contained liquid is 


required for use, the wire can easily be pushed to 


one side, and as easily replaced. 
Alfred W. Soward. 


RAMSDEN’S DIVIDING-MACHINES, — 
Part II. 


[19932.]—‘‘ THE wheel was now taken off the 
lathe, aud the bell-metal piece D was screwed on 
as before directed, which, after this, ought not to 
be removed. 

“ From a very exact centre a circle was described 
on the ring C, about 4-10th of an inch within where 
the bottom of the teeth would come. This circle 
was divided with the greatest exactness I was 
capable of, first into five parts, and each of these 
into three. These parts were then bisected four 
times; that is to say, supposing the whole circum- 
ference of the wheel to contain 2,160 teeth, this 
being divided into five parts, each would contain 
432, which, being divided by three, each would 
contain 144, and this space bisected four times 
would give 72 — 36 — 18 — 9; therefore, each of 
the last divisions would contain 9 teeth. But, as I 
was apprehensive some error might arise from 
quinquesection and trisection, in order to examine 
the accuracy of the divisions, I described another 
circle on the ring C (Fig. 7) 1-10in. within the first, 
and divided it by continual bisection, as 2,160, 
1,080, 540, 270, 135, 673, 333, and as the fixed wire 
o be described presently) crossed both the circles, 

could examine their agreement at every 135 


revolutions (after ratching could examine it at 


every 333) ; but not finding any sensible difference 


between the two sets of divisions, I for ratching 


made choice of the former, and as the coincidence 


of the fixed wire with an intersection could be 


more exactly determined with a dot or division, I, 


therefore, made use of intersections on both sides 


before described. 

‘The arms of the frame L (Fig. 7) were con- 
nected by a thin piece of brass, of in. broad, 
having a hole in the middle 4-l0io. diameter; 
across thia hole a silver wire was fixed, exactly in 
a line to the centre cf the wheel; the coincidence 
of this wire with the intersections was examined 
by a lens of 7-l0in. focus, fixed in a tube which 
was attached to one of the arms of L. Now,a 
handle or winch being fixed on the end of the 
screw, the division marked 10 on the circle K was 
set to its index, and by mcavs of a clamp and ad- 
justing-screw for that purpose, the intersection 
marked 1 on the circle C was set exactly to coin- 
cide with the fixed wire. The screw was then 
carfully pressed against the ci:cumfercnee of the 
wheel by turning the fiuger-screw s; then, removing 
the clamp, I turned the screw by its handle 9 
revolutions till the intersection maikcd 240 came 
nearly to the wire. Then, turning the finger- 
screw s, I released the screw from the wheel, aud 
turned the wheel back till the intersection marked 2 
exactly coincidcd with the wire, and, by means of 
the clamp before mentioned, the division 10 ou the 
circle being set to it index, the screw was pressed 
against the edges of the wheel by the fi: ger-screw 
s, the clumps were removed, aud the screw turned 
9 revolutions till the intecsection marked 1l nearly 
coincided with the tixed wire ; the screw was released 
froin the wheel by turning fiazer-screw s as before, 
the wheel was turned back till intersection marked 
3 coincided with the fixed wire; the division 10 
in the circle buing set to its index, the screw was 
pr ss d vgaiust the wheel as before, aud the screw 
turncd niue revolutions, till intersection 2 was 
neurly coincident with the fixed wire, and the 
screw released, and I proceeded in this manner till 
the teeth were marked round the whole circum- 
ference of the wheel. This was repeated three 
tines round, to make the impressions deeper. I 
then ratched the wheel round continuously in the 
same direction, without ever disengayving the 
screw, and in ratchivg the wheel about 300 times 
rouud, the tecth were finished. 

“Now it is evident that if the circumfereuce of 
the wheel was even one tooth, or ten minutes, 
greiter than the screw would require, this error 
wou.d, in the tirst instance, be reduced by 1-24Uth 
part of a revolution, or tivo seconds and a half, 
and thse erro:s, or inequalities of the teeth, were 
equally distributed rouud the wheel at the distance 
of nine teeth from each other. Now, as the screw 
in rutching had continually hold of several teeth at 
the same time, and thus constantly changing, the 
above-mentioned irregularities soon corrected 
themselves, and the teeth were reduced to a per- 
fect equ lity. The piece of brass which carri-s 
the wire, was now taken away, and the cutting- 
screw was also removed, and a plain one (hereafter 
desciibed) put in its place. At one end of the 
screw was a small brass circle, having its edge 
divided into 60 parts, numbered at every sixth 
division, as before mentioned. On the other end 
of the screw is a ratchet- wheel C, having 60 teeth, 
covered by the hollow circle d (Figs. 4 and 5), 
which carries two clicks, that catch upon opposite 
sides of the ratchet-wheel. When the screw is to 
be moved forwards, the cylinders turns on a strong 
steel arbor, F, which passes through, and is firmly 
secured to, the piece y; this piece, for greater 


firmness, is attached to the screw-frame G, by the 
bracesv. A spiral groove, or thread, is cut upon 
the outside of the cylinder s, which serves both for 
holding the string and also giving motion 
to the lever I, on its centre, by means of 
a steel tooth n, that works between the 
threads of the spiral. To the lever is attached 
a strong steel pin m, on which a brass socket r 
turns; this socket passes through a slit in the piece 
P, and may be tightened in any part of the slit by 
the finger-nut f. This piece serves to regulate the 
number of revolutions of the screw for cach tread 
of the treadle R. 

«T (Fig. 1) is a brass box, containing a spiral 
spring; a strong gut is fastened and turned three 
or four times round the circumference of this box ; 
the gut then passes several times round the cylin- 
der s, and from thence down to the treadle R. 
Now, when the treadle is pressed down, the string 
pulls the cylinder s on its axis, and the clicks, 
catching hold of the teeth of the ratchet, carry the 
screw round with it, till by the tooth » working in 
the spiral groove, the lever I is brought near the 
wheel d, and the cylinder stopped by the screw- 
head x striking on the top of the lever 1; at the 
same time, the spring is wound up by the other 
end of the gut passing round the box T (Fig. 1). 

‘‘ Now, when the foot is taken off the tread!e, the 
spring uubending itself pulls buck the cylinder, the 
clicks leave the ratchet and screw at rest, until the 
piece ¢ strikes on the end of the piece p ; the num- 
ber of revolutions of the screw at each tread, is 
limited by the number of revolutions the cylir der 
is allowed to turn back before the stop strikes on 
the piece p. 

“ When the endless screw was moved round its 
axis with a considerable velovity, it would continue 
this motion a little after the cyliuder s was stopped. 
To prevent tbis, the angular lever was mude, 
that when the lever I comes near to stop the screw 
zx, it, by a small chamfer, presses down the piece x 
of the angular lever. This brings the other end y 
of the same lever forwards, and stops the endless 
screw, by the steel pin x striking upon the top of 
it. The toot of the lever is raised aguin by a small 
spring pressing ou the piece V. 

“ D, two clumps connected by the pin a, slide one 
on each arm of the piece L, and muy be fastened 
at pleasure by the four finyer-screws e, which 
press against steel springs, to avoid spoiling the 
arms. The piece 7 is made to turn without shake 
between two conical-pointed screws f, which are 
prevented from unturuing by tightening the finger- 
Luts 2, 

‘* The piece  i3 made to turn on the piece q by 
the conical- pointed screws s, resting in the hollow 
centres c. 

“ As there is frequent necessity tu cut divisions 
on inclined planes, fur thut purpose the piece y, in 
which the tracer is fixed, has a conical axis at cach 
end, which turns in halft-hules. When the tracer 
is set to auy inclination, it may be fixed there, by 
tightening the steel serews 3.” 

Description of the Engine by which the 

Endiess Screw of the Dividing - Exgine 

was Cut. 


Tig. 9 represents the engiue of its full dimen- 
sions, Seen from one side. 

Fig. 5 shows the upper side of the same, as seen 
from above. 

“ A represents a triangular bar of steel, on which 
the triunyulur holes in the pieces B aud Care ac- 
curately titted, aud may be fixed at apy part of the 
bar by means of the screws D. 

“E is a piece of stecl, whereon the screw is 
intended to be cut, which, after being hardened 
and tempered, has its pivots turned iuto the form 
of two frustums of cones, as represented in the 
drawing of the dividing eugine, Fig. 5. These 
pivots are exactly fitted to the half-holes F, T, 
which are kept together by the screws z. 

“ Hrepresenis a screw of untempered steel, having 
a pivot l, which turns in the hole K. At the other 
end of the screw is a hollow centre, which reeives 
the hard conical point of the steel pin mw. When 
this puiut 13 sufliviently press:d against the screw, 
to prevent its shaking the stcel pin #2 is fastened 
by tightening the screws Y. 

“N isacylindrical nut, movable on the screw H, 
which to prevent shake may be tightened by the 
screw O. ‘This nut is connected with the saddle 
pieco P by means of the intermediate universal 
joint W, throuzh which the arbor of the screw H 
passes. A front view of this piece, with a section 
across the screw arbor, is represented at X. ‘Lhis 
joint is connected with the nut by means of two 
steel slips s, which turn on pins between the che ks 
Ton the nut N. The other ends of these slips s 
turn in like manner on pins (7). One axis of this 
joint turns in a hole in the cock (2), which is fixed 
to the saddle picce, and the other turns in a hole 
d, made for that purpose in the same piccein which 
the cock ò is fixed. By this means, when the screw 
is turned round, the saddle piece will side uni- 
formly along the triangular bar A. 

$s K. isa small triangular bar of well-tempered 
steel, which slides in a groove of the same form, on 
the saddle-piece P. The point of this bar or 
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cutter is formed to the shape of the teeth intended | ovens, mostly iron, heated by hot air from the 


to becut on the endless screw. V 
set to take proper hold of the intended screw, 


may be fixed by tightening the screw e, which 
clamps the two pieces of brass, G, upon it. 

‘‘ Having measured the circumference of the 
dividing-wheel, I found it would require a screw 
about one thread in a hundred coarser than the 
yuide-screw H. The wheel on the guide-screw 
arbor H, and that on the stud E, on which is the 
screw to be cut, are proportioned to each other to 
produce this effect, by giving that on the arbor I, 

98, and that on the arbor Q, 200. These wheels 
gear with each other by means of an interior- 
wheel R, which serves also to give the threads on 
the two screws the same direction. 

t‘ Tho saddle-piece P, is confined on the bar A, 
by means of the piece q, and may be made to slide 
with a proper degree of tightness by means of the 
screw n.” Orderic Vital. 


(To be continued.) 


ATTACHMENT TO ELECTRIC-BELL 
FOR CONTINUOUS RINGING. 


(19933.]—In the hope of benefiting some of the 
readers of the ‘“‘ E.M.” I beg to send the following 
method of producing continuous ringing from an 
ordinary electric-bell. The method works well ; is 
inexpensive; and anyone with very ordinary intel- 
digence, could make and fix one for himself. Of 
course the bell must have a contact breaker; A, 


TO BATTERY 


TO PUSH 


bell; B, hammer, in the centre of which is screwed 
or soldered a piece of metal projecting outwards 
half an inch. The head of my. hammer is a flat, 
circular one, with a hole in centre; c, piece of brass 
hung many fave the screw, to which wire is at- 
tached, leading to bell as shown; D, screw and 
wire attached leading to battery. On the bell 
being rung, the oblong piece of brass, c, is liberated, 
falling on to D, making a new circuit producirg 
‘continuous ringing until c is lifted up. 

J. W. Fisher. 


ES 


OVENS HEATED BY GAS COKE. 


[19934.]—Tue systems are various for raising 
heat in more or less confined spaces to the baking 
points of breads. We find them ranging from the 
expiring wood ash heap of the Australasian bush- 
man, the camp oven suspended over, or immersed 
in, more lively embers, the many shapes of ship 


When the cutter is | cooking fires, the movable firegrate burning coal in 
it | country places, and still largely used, and the 


common furnace fixed in one corner of the oven. 
Over these, and claiming to rank as scientific, we 
have the complicated hot-air ovens of Paris, the 
complex system of iron pipes containing water, 
radiating heat after being heated to a high tempera- 
ture by placing one end of thepipes, spiral shaped, 
in a burning furnace, and lastly, though not in- 
cluding all, the almost automatic ‘travelling ” or 
biscuit oven. 


Something more cleanly than the first, and more 
simple and inexpensive than the last three is re- 
quired by bakers, who, as a rule, are not what 
could be called rich, are generally tenants, and are 
excusably reluctant to spend in experiments on 
their landlords’ property. Yet it is a mystery to 
some minds why bakers in the south, and particu- 
larly in London, cling to the use of smoky coal, 
and frequently waste money in altering the farnace 
and fittings to consume smoke before it passes from 
the oven. While there is, and rightly too, a statute 
to prohibit the excessive emitting of smoke in 
towns, there is no law to compel the use of smoke- 
producing fuel. How then, it may be asked, 
shall we heat ourovens? This problem, and others 
of more vital interest in the production of bread, 
the canny and matter-of-fact Scotch baker has 
solved years ago. And it is curious that the 
solution of ‘no smoke and yet plenty of heat’’ was 
discovered, not where fuel was dearest, but in 
Glasgow, I believe, in the heart of coal-fields. The 
bakers there and throughout Scotland find there is 
no difficulty, on the contrary, greater ease, cleanli- 
ness, and far less cost in heating ovens with smokeless 
fuel, and that fuel they find in perfection in gas- 
coke of fine quality. Whether the ovens of the 
future will be so heated, or by hot-air from a fire 
without the oven, or by air-gas burning outside or 
inside, remains to be seen. But before entering 
into details of these coke-heated ovens, I would like 
to make a few remarks on the experiments with 
a model gas-air oven at the Smoke Abatement 
Exhibition, South Kensington, before a deputation 
of master bakers. The substance of this letter has 
appeared in the Miller. 


Practical bakers who have read the lucid report 
of Mr. Pringle will, I think, agree with me that 
these experiments are very inconclusive for or 
against the use of air-gas for oven-heating. 
remarks, I may be parmitted to observe, are founded 
on the report, and also an experience of seven 
years regulating oven heats with pyrometers, heat- 
ing a number of ovens from a new and damp state, 
and the daily heating of a steam-press with air- 
gas three times the reported size of the model oven 
at South Kensington. Such experience being given 
for what it is worth, it seems to me, then, that the 
failure of the model oven to bake bread to the 
satisfaction of the deputation was mainly due to 
the want of several days’ prolonged and thorough 
heating of the mass of lime and brick, and the low 
heat, on the day of the inspection, before the dough 
was put in. Those who have had experience of 
heating up new-built ovens know that three or 
four weeks pass of daily heating and working be- 
fore the bottom crust is at all satisfactory. Even 
if the model oven had been heated daily tor weeks 
before the 8th and 9th February, no other results, 
I venture to say, could have been obtained from 
the heats given in Mr. Thomson's memo. than those 
reported by Mr. Pringle. The model, it seems to 
me, has not got fair play. Lighting the gas sup- 
plying it on the 9th February, with 140 deg. left 

rom the previous day, an2 putting in dough when 
the heat was 345 deg., was unskilful heating, and 
the heat too low. The oven should have been 
heated to 600 deg.—40 deg., allowed to cool to 350 
deg., and the dough put in. When, for instance, 
our last batches of loaves are out on Saturday, the 
pyrometers show 340 deg. of heat left, and on the 
following Monday, before lighting, they have never 
been seen lower than 250 deg. An hour anda half 
after lighting the 
is being put in 400 deg., while in 370 deg.—60deg., 
and 350 deg. when withdrawn. These heats are 
for close-packed 4-lb. loaves, for open-placed 
crusty-baked loaves 50 cleg. less would be. 


Bakers, it will be observed from Mr. Pringle’s 
report, are not the only men who work by rule-of- 
thumb. Knowing how reliable, cheap, and 
common Messrs. W. H. Bailey and Co.’s pyro- 
meters are, it is surprising to read of scientific 
exhibitors using a mercurial thermometer to test 
the heat of an oven requiring to be heated over the 
boiling-point of mercury. And the effort to pro- 
duce saleable or eatable pastry out of an oven at 
320 deg., from which bread had just been with- 
drawn, deserved success but hardly comment. 
These are errors of manipulation, and might have 
been avoided by the employment of a ae 
baker skilled in oven pyrometer heats. But Mr. 
Pringle’s report shows that the model has vital 
structural defects, in the admission of hot air by 
the roof only, and the want of indicated means of 
ventilation to carry off the waste poisonous pro- 
ducts of combustion. This latter, in the under- 


show 650 deg., when the batch | P 


ground, low-roofed, badly ventilated London 
bakehouses, would be a fatal objection. The ex- 
periments of numerous gas-air experts have long 
since shown that double the heat required by the 
baker can be got from non-illuminating gas. The 
difficulty, then, ventilation being provided for, 
lies in the distribution of the required heat. While 
the admission of hot air by the roof only to the 
small model might, by proper heating, be sufficient 
for it, it is difficult to see how a full-sized oven 
could be so heated to bake crumby bread. I am 
assuming that the sole of the oven rests on a aolid 
bed. If the space beneath the sole is hollow, then 
the remedy will be found in a study of the struc- 
tural detaus of the Paris hot-air ovens. Theseare 
more or less hollow, and the heat beneath the 

lazed tile sole, resting on a framework of iron, is 
kept up by hot air from chambers maintained con- 
tinuously at a high temperature, and. admitted by 
a damper or dampers into a network of hollow 
tubes. Several of these ovens will be found ilus- 
trated in ‘‘ Cassell’s Household Guide,” Vol. IIL 
Except in one instance, I am not aware that these 
hot-air hollow or cellular ovens have been used 
successfully for baking close-packed loaves. The 
instance I refer to, and I only write from report, 
is that of a bakery in Dunfermline, where one or 
more of these ovens, heated with hot air from the 
outside, are in use, and the sole is not stone, brick, 
or tile, but iron. 

Meantime, and with an earnest wish for success 
to the inventors of the model oven to perfect the 
application of controlable heated air, andan apology 
should my foregoing remarks require it, I would 
beg the attention of my brother craftsmen to the 
accompanying working plan (Fig. 2) and section 
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Eig. 1) of aline of three gas coke-heated ovens. 
hey are in operation ia Dundee, where almost all 
the ovens are oa the same plan and coke heated, as 
also in Edinburgh, Glasgow, and throughout 
Scotland. 

A glance at the lower right-hand corner of the 
lan will show that apart from breadth in propor- 
tion to length, which is a matter of convenience 
for working and not indispensable, the main 
difference between these ovens and the usual coal- 
heated London oven is seen in the position of the 
firebars. These bars are, as shown in plan (Fig. 2), 
within the oven. In the usual coal furnace they 
are within the front wall, and not inside the oven. 
In these coke ovens the space where the coal firebars 
would be is a hollow or ‘‘ blind furnace,” a foot 
square, lined top, sides, and bottom with firebrick, 
into which any burning coke may be drawn 
before the batch is put in. Also by this 
blind furnace which is fitted with a special 
iron frame and outside door, the firebars can be 
cleared of clinkers, and new bars replace old ones; 
but coke is usually fed to the fire by the oven 
mouth. A sheet-iron fender circling the fire pre- 
vents the coke and ash from spreading over the 
oven. The ashpit is beneath the firebars, and has 
an opening from the outside front. And the vents, 
not shown in plan, over the oven mouth, and the 
blowing vent, opening within the oven, fitted with 
the usual damper, are the same asin a coal furnace 
oven. When a pyrometer is fitted it should be 
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laced on the side furthest from the fire, a little 
ower than the top of the oven mouth. But this 
will depend on the height of the roof. If the roof 
is, say, 30in. at the highest above the sole, the pyro- 
meter should pierce the wall at 15in. or midway. 
_The heating of these ovens goes on all night, and 
ives no work or trouble to heat in the morning. 
his to men working in the stifling and sickening 
heat of summer in underground bakehouses, where 
one or many ovens are being heated so fiercely that 
the furnace doors outside are often of a red hear; 
would be no slight boon, tosay nothing of the time 
saved, and the lighter work to those who have 
charge of the oven. Sufficient coke is put on in the 
afternoon before leaving off work, and the door 
left slightly open, or the door shut and the damper 
withdrawn a bit, and the coke burns slowly down 
to an impalpable dust, leaving the walls and roof 
as white as chalk. A clean out with damp scuffle 
(swab on end of long pole) is all that is required to 
prepare the oven to bake morning rolls, another 
clean out, and the batch may be putin when ready. 
The heat then should be between 350 and 400 
degs., and as the firing or heating has been slow it 
is deep and lasting, baking the full of the oven of 
close-packed 2Ib. loaves in one and a-half hour, or 
4lb. loaves in two hours. 

At a very slight expense for a new and special 
furnace casting, with door attached and firebars to 
match, the present coal furnace, with the bars 
within the wall, will heat the oven with gas-coke. 
‘My ovens are so heated, and have the firebars 
within the wall. They were unfortunately built 
before I saw this plan with bars within the oven. 
The front walls are 2ft. 6in. instead of 2ft., the 
furnace lin. wide and flush at the top with the 
roof of the ovens. The furnace-door casting enters 
in 8in., the firebars lft. 10in., thus the door cast- 
ing and bars together are exactly 2ft. Gin., the 
width of the front wall. My ovens being wider 
and shorter than that in the plan, it is easier to 
feed coke by the furnace door than by the oven- 
mouth; we can either use coke, coal, or wood, but 
with coke alone, after lighting up with wood, we 
find no difficulty in the morning in heating the 
ovens as thoroughly as with coal. This presup- 
poses coke of fine quality and kept dry. As it 
gives out an intense heat and the fire is so near the 
outside, I do not think ıt advisable to put on coke 
in the afternoon to burn all night. But were I to 
build again, it would certainly be as this plan shows. 
Gas coke costs 3s. 6d. per ton at Glasgow. A ton 
will heat one oven in full work for near three 
weeks, W. A. Thoms, F.B.M.S. 


REPLIES TO QUERIES. 


——+44+—. 
*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


[45809.]}—Lunar Oraters.—Jn reply to E.T. 
Scott, I would ask him to reperuse my letters 
19086, p. 570, August 19, 1881, and 19463, p. 301, 
Dec. 2, 1881. Wemust accept the verdict of ex- 

erts as to thealmost total absence of air and water 
tas liquid), on the moon’s surface. In cooling 
steadily she has shrunk and solidified (at the sur- 
face at least), and what I urge is this—as this 
cooling goes on, the later traces of moisture are 
gradually ejected from the somewhat warmer 
Interior, causing the mist and haze seen by ob- 
servers, and that after condensation it falls around 
the orifice in a circle to form a piled ring, and that 
as the moon cools more and more, the phenomena 
is less and less energetic in the main, and may end 
at last in simply causing mounds or lumps, while 
in former times, when the ejection was more 
copious and forcible, it formed vast walls or circles 
of mountains (condensed precipitate) ; solid 
matter, ejected at times in a rush, peng pied close 
to the oritice, as in the central cones. e surface 
modelling of our earth is mainly due to sub-aérial 
and sub-aqueous erosion, and not due to precipi- 
tate piled up, except on our poles. The forms of 
our earth are easily understood, whereas the 
peculiar surfacing on the moon, at least as far as 
the craters and walled plains go, is unlike 
terrestrial forms, except volcanic. I take it that 
her peculiarity in this respect is due to an ejection 
(perhaps for ages) of the moisture from the interior, 
and its deposit on the exterior in the charac- 
teristic rings, and latterly lumps. Hence, also, the 
vapour and haze seen.—S. E. PEAL. 


[45892.] —Calorific Intensity (U.Q.) —The 
roblem is: Given a certain number of units of 
eat which would be given off from the combustion 

of llb. of fuel, say, olefiant gas, with the tempera- 
ture of the gas before combustion, and the quantity 
of air necessary to consume the gas, to tind the 
temperature of the products of combustion. Let 
us take as an example the fuel mentioned— 
namely, olefiant gas, and set out the facts which 
will form the basis of our calculation. The for- 
mula of the substance in question is C.H,, and it 


contains 24 parts by weight of carbon combined 
with 4 of hydrogen, or, expressed centesimally, 
85°71 of the former to 14:29 of the latter. The 
units of heat evolved in the combustion of C-H, 
are, in round figures, 12,000 (11,858, Favre and 
Silbermann ; 12,030, Dulong); in other words, the 
heat evolved by the burning of 11b. of olefiant gas 
would raise about 12,000lb. of water from 0° C. to 
1° C., or (although in strictness it is not a fair de- 
duction), llb. of water from 0° C. to 12,000° C. 
The products of the combustion are carbonic acid 
(CO,), and water (H2O0). Carbonic acid is produced 
by the combination of 12 parts by weight of carbon 
and 32 of oxygen, water by that of 2 of hydrogen 
and 16 of oxygen. Therefore, llb. of olefiant gas 
produces by its combustion 3'l4lb. of CO: and 
L-291b. of H2O, thus :— 


12 parts of C oxidise to oi of CO, 
4 


1 99 ” 39 


R o” 
‘86lb. 4, yg = = 3'141b. of CO, 
And— 
2 parts of H oxidise to 18 of H:O 
1 99 29 7 23 
‘141b.,, : a = 1/291b. of H,O. 


It requires (3°14 x 1:29) — 1 = 3'43lb. of oxygen 
for its complete combustion, which quantity is 
contained in 14°96lb. of air thus :— 


22°92 parts of O are contained in 100:00 of air 


1 99 99 ” 


3°431b. 5? j as 


14:96lb. of air. 


This air contains 14°96 — 3°43 = 11°53lb. of nitrogen. 
The specific heat of carbonic acid is 0:2164, of 
steam 0°477, and of nitrogen 0'244. Thatisifa 
certain amount of heat is necessary to raise a given 
weight of water through one degree C, only °2164 
of that heat is required to raise the same weight of 
carbonic acid, only 0°477 of it to raise the same 
weight of steam, and only 0'244 of it to raise the 
same weight of nitrogen through the one degree. 
Now to our calculation. We start with a heat- 
proof vessel containing IIb. of C,H,, together with 
14‘96lb. of air, all at (say) 0° C. After the com- 
bustion we have 3'14lb. of CO., 1:29lb. of H:O, 
11°53lb. of N. neg ee the temperature. If CO,, 
H.O (steam), and N had each the specific heat of 
water, the answer would be (subject to a cor- 
rection referred to later on) 1,000 / 15°96 = 
752° C; but, unfortunately for the simplicity 
of our calculation, they have not. 
the meaning of the term ‘‘specific heat,” 
it will be evident that if we multiply the weights 
of the products of combustion by the respective 
specific heats of those products, we shall obtain 
figures which represent, so far as specific heat is 
concerned, equivalent amounts of water. Our 
3°14lb. of CO: are equivalent, then, to 3°14 x 
0 2164 = -68lb. of water, our 1°'29]b. of steam to 
1:29 x 0°477 = ‘61 of water, and our 11°53lb. of 
nitrogen to 11°53 x 0:244 = 2°81lb. of water; or 
our 15°96lb. of mixed gos are equal in specific heat 
to 4‘lllb. of water. e must, therefore, divide 
our 12,000 heat units (which, we remember, would 
raise llb. of water through 12,000° C.), not by 
15°96, but by 4°11. On doing so, we get as answer, 
2922, which would seem to be the temperature in 
degrees centigrade of the mixed gases in our vessel. 
But it is not, because at this high temperature the 
steam produced in the experiment remains as such. 
The 12,000 units of heat are only evolved where 
the steam is permitted to condense; where it is not 
so permitted, as in the present instance, this figure 
must be reduced by the value of what is usually 
called ‘‘the latent heat of steam,” or, in other 
words, the heat absorbed in the mechanical work 
of transforming water at 100° C. into steam at the 
same temperature. The ‘latent heat” of a 
pound of steam is equivalent to the heat re- 
quired to raise a pound of water through 537° C. 
As in our experiment we have 1°29Ib. of steam, the 
heat latent in it would, if used in raising the 
temperature of a pound of water, do so to the 
extent of 1:29 x 537 = 692°73°C. Deducting this 
figure from our 12000, we get 11307:27 ; dividing 
this, as before, by 4'11, we obtain 2751, which is 
the temperature required. If we had started with 
any temperature other than zero, our final 
temperature would have required correction by 
that amount. I have given the steps of the 
calculation in detail; but, in actual practice, such 
questions are worked by formule. For the case of 
a compound of carbon and hydrogen burned in 
atmospheric air the formula is :— 


ke + h(k — 4833) 
= c (3° + 9s’ } +h (2663s + 95") 


22-92”? 
3:43 x 100 _ 
22°92 


— 
— 


where I calorific intensity of products of 


combustion expressed in degrees centigrade, 4 = 


calorific power of carbon expressed in units of heat 
evolved, c = weight of carbon in reference to any 
unit, = weight of hydrogen in reference to the 
same unit, 4’ = calorific power of hydrogen also 
in units of heat evolved, s = specific heat of 
carbonic acid, s’ specific heat of nitrogen, s” 
specific heat of steam. It will be seen that it is 
unnecessary to determine experimentally the 
calorific power of the particular compound under 
investigation ; it is the sum of the calorific powers 
of the constituents of that compound, and these 
latter are, therefore, used in the formula.—ALFRED 
W. SOWARD. 


_ [45907.]—Automatic Musical Instruments. 
Since my reply on p. 12, I have dissovered that the 
publication of Needham’s design, on p. 514 of 
this paper for Aug. 2, 1878, was preceded by a pic- 
ture of the McTammiany organette in Frank Leslie’s 
paper for July 13, 1878. The organette is there re- 
presented as being worked by the feet of the in- 
ventor, who is also playing the violin. The instru- 
mentisone of thelargesize, blown by ordinary pedals, 
and a party of ladies and gentlemen are present. 
The patent, I believe, dates from the caveat, which 
was filed some time in 1876, whereas Needhbam’s 
was not filed until 1877. I hope that information 
may be of use to ‘‘Nun. Dor.” I see that 
“ A.S. L.” claims to be the first to combine reeds 
and perforated paper, which may probably be the 
fact, but I gather that he used pressure bellows, 
which sufficiently accounts for his indifferent suc- 
c288. Had he tried the suction principle, he would 
have succeeded. McTammany’s instrument uses 
springs and levers with pins to enter the perfora- 
tions, and is made with reeds or pipes (the latter 
being called melopeans). The orguinette illustrated 
on p. 105, No. 733, shows only one of the forms 
patented, and its name indicates that itis not alto- 
gether an original production—orgvinette would 
not have been used had ‘‘ organette’’ been avail- 
able.—GRay's INN. 


[46127.]—Snails.—There is a kind of slug or 
shelless snail which used to be considered good for 
luog-diseases. It is a sort of silver-grey colour, 
very smooth and tender, and seldom more than 
about an inch long, and is called in Ireland, 
‘‘Drouktheen.’”? Ihave known people who would 
swallow them like oysters as fast as they could 
catch them, and considered them very beneficial to 
weak lungs. Another way of using them was to 
put a lot ina cup, and put powdered loaf-sugar on 
them, when (if the right sort) they will melt en- 
tirely away, turning into a syrup, which is then 
taken, and to which used to be attributed all the 
virtues, and more, which are now claimed for cod- 
liver oil, which seems to have superseded it. I 
have not heard of it for a long time, but forty 
years ago or so many believed in it and used it.— 


Remembering | G. J. H 


[46161.|—Pamping to Pressure.—I cannot, 
unfortunately, refer to the number containing the 
particulars you gave of your case; but, if you will 
advertise your address, I will do my best to help 
you all I can.— Lagor OMNIA VINCIT. 


[46210.] -Wheatstone Bridge.—‘‘ R. P.” says 
‘¢ lead wire from between the two 10-ohm coils to 
E.” Surely this is wrong. Should it not be led to 
battery contact C? Will “ R. P.” give dimensions 
of his astatic galvanometer.—A. A. W. 


(46218.] — Solder.— An _ casy-runoning silver 
solder is made of fine silver loz., shot copper 6dwt. 
l2gr., and spelter 2dwt. 4gr.; a common solder is 
made of silver 20, shot copper 12, and spelter 3 
poria The spelter should be as pure as possible.— 

-5 


[46241.]—Slate Roof.—The answer to this 
question would appear to be because the rule has 
been found to give an accarate result. Where is 
the rule given? There should be an explanation, 
which is probably that part of the weight is taken 
up as thrust.—B. F. 


(46260.] — Railway-Brake Formula.—How 
can such formula be devised? The distance run in 
feet in a given time must vary to a certain extent 
with the speed, and also with the condition of the 
rails ; similarly if distance is known, you must have 
the speed before you can find the time, and then 
only approximately.—Not A DRIVER. 


[46273.] — Making Small Tin Goods. — The 
goods referred to by ‘‘C. R. K.” are stamped up, 
and cannot be done with simple tools: machines 
and power are required.—Nwun. Dor. 


[46283.] — Timber. — Laslett’s ‘Timber and 
Timber Trees, Native and Foreign,” Macmillan 
and Co., would suit, I think, though if I recollect, 
it does not give prices. Mr. Laslett was [Inspector 
of Timber to the Admiralty for many years.—NUN. 
Dor. 


(46296.]—Harmonium or Organ.—I noted 
the query of ‘‘ Beta,” and his appeal to myself, 
amongst others, but have been unable to reply 
before. I am glad to see, however, that he has 
received some excellent replies. I suppose his 
instrument has the ordinary l0in. keys, and the 
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question is, How to add two rows of reeds—a 
question which is complicated by the fact that the 
instrument has a sub-bass. The best plan would, 
I think, be to sell and begin again; but as that is 
not the question, we will see what can be done. I 
should not think of reversing the A. O. reeds and 
putting them under pressure of wind; but I see no 
reason why a harmonium pan should not be fitted 
at the back, if your correspondent will sacrifice the 
sub-bass. The harmonium reeds will need a good 
deal of smothering up; but there is no difficulty 
about that, and the only thing that would be any 
trouble would be making the double pallet action 
throughout the register. I presume the sub-bass 
is worked by the double pallet. The touch would 
he the same then over all the keyboard. The har- 
monium pan would be simply inverted where the 
sub-bass is now, and might be screwed to the 
soundboard or let into it—sufficient room for a 4in. 
pallet being all that is required. The ‘slot’ in 
the soundboard would thus be 44in. wide, and 33in. 
long. Leather round edge and secure pan by 
means of screws and hooks. What would in a 
harmonium be the well of the pan is thus open to 
the air; that would be boxed in, and would con- 
tain the valves admitting wind to the registers, 
and the stop-action would be simple. I see no 
reason why that should not be done; but I do not 
advise it, for unless the harmonium reeds are filed 
down they will take an awful lot of wind, and here 

prime question comes in—How large are 
tt Beta’s?’ bellows, or can larger be put in the 
case? Assuming there is no difficulty on that 
score, the main point is to see that nothing is done 
to render it difficult to get at the back row of 
existing reeds. An additional A. O. tubeboard 
might be planted vertically at the back, or if 
balunce-keys were used, inverted over them (which 
is, I think, best, as it leaves all clear below for 
getting at the reeds, and, according to size of case, 
gives opportuuity for producing effects which are 
not to be had from reeds mounted on one sound- 
board), as I suggested to “A. H. D.,” on p. 501, 
Vol. XXXII. By the way, it would be interesting 
to hear how that gentleman is progressing with his 
instrument; he had harmonium reeds on an ex- 
haust wind. The long keys are not absolutely 
necessary, if you conclude to use another A. O. 
tubeboard, for a frame can be made with bent 
wires to depress the plungers of the additional 
rows, or push them up, as the case may be; but 
this frame must be made readily removable, and 
may be impossible if your stop-action is anywhere 
else than at the ends of the rows.—ORGANON. 


[46320.]—Motor.—In view of the difficulties, I 
am not sure that a powerful spring would not be 
best. A weight would need to be either very 
heavy or to have a fall of many feet. If light, 
therefore, I hardly think, for a portable machine, 
that it would answer. I have also thought of com- 
pressed air; but would the pumping the air- 
chamber be inadmissible ?— SUNLIGHT. 


[46329.]—Chromate of Calcium.—To “ ANA- 
Lyst.’’—I would be glad of your information. I 
want it for buttery purposes, and would like to 
make about 141b. atatime. It is stated iu Sprague'’s 
‘¢ Electricity’ as CaCiO, = 156.—W. P. 


[46368.] — Clock. — I once had ‘Anxious 
Amateur’s’’ difficulty with an American clock. 
Try unscrewing the winder the wrong way (ap- 

parently)—z.¢., to the left instead of right. In my 
~ case this unfastened the winder; the hund-setter 
is held on by friction only ; pull straight and hard, 
and it will probably come off.— CALNE. 


[46381.]|—Three-Legged Gravity Escape- 
ment.—T'o ‘‘ ALFoJor.’”’—I send a sketch and de- 
scription of a three-legged gravity escapement, 
which is almost a literal trauscript from a book on 
clocks, by J. W. Benson. This illustration repre- 
sents a regulator-escapement as it would appear 
in a front view; the pallets are lifted by the three 
central pins. The locking-teeth vary in size, from 
lin. to nearly 2in. The horizcntal pieces project- 
ing from the top of the pallets form the adjustment 
for the arc of the pendulum. The great ad- 
vantages possessed by this escapement over all 
other gravity-escapements, &c., are as follows :— 
1. It requires no oil. 2. The angle of the detent- 
planes reduces the friction to almost nil.’ 3. As 
the impulse and the unlocking are in one direc- 
tion, the escapement is unlocked without recoil of 
the impulse arms. 4. No impending force to the 
pendulum from inertia of impulse-arms. 5. The 
hold in the stops can be iacreased or diminished to 
any practical extent by reason of the i 


é inverted 
Impujse-arms. 6. Less affected by any disturbing 
forces of the train in proportion to the pressure on 
the stops. 7. Will bear more weight and give 
more power to the train without increasing the arc 
of oscillation. 8. No possibility of tripping under 
any increase of motive power. 9. The minimum 
arc of vibration to unlock is eight-tenths of a 
degree: Other escapements of similar construction 
require from 4 to 7°. 10. Take less weight for 
the motive power in proportion to the difference of 

ressure and draw on the leckings. 11. Is un- 
ocked by gravitation, instead of by the pendulum, 


and at the time of impulse. 12. Requires neither 
fly nor remontoire, and so reduces the weight of 


the motive power by about half. 13. The impuise 


giving motion to the pendulum increases as the 
foree of gravity on the pendulum decreases. A 
great advantage over thase escapements in which 
the unlocking is done by the pendulum when its 


momentum is nearly expended, and at the ex- 


Biolog 


tremity of its arc of vibration. 14. The angle of 
the detent-planes can be sct so as not only to offer 
no resistance to the unlocking, but to give an 
actual impulse in the same mauner as the impulse 
pallets of a dead-beat escapement. This com- 
pletely frees the impulse which gives motion to the 
pt ndulum from any ‘retarding influence of the 
train. 15. The are of vibration is more equal in 
this than in any other gravity oscapement. 16. It 
is not so liable to stop in consequence of a dimi- 
nution of arc from the variation of motive force 
in the train. 17. It will answer for regulators as 
well as for turret clocks, its aro of vibration being 
from lo to 3°. There is another form of this 
escapement called the double three-lezged escape- 
ment. In general principle, it is much the same 
as the single. There is this difference: that there 
are two locking-wheels, acting on opposite sides of 
the pendulum, with oue pallet only on each side, 
so that the locking-whecls act alternately. There 
are several minor advantages claimed for this form 
of escapement, which [ need not enumerate here, 
as itis beside the question. Explanation of refer- 
ence letters in illustration ;—A, support cross-bar; 
B, suspension spring ; C, pendulum rod (portion) ; 
D, frame (adjustable); E, pallets; F, three- 
legged locking-wheel; G, impulse arms; H, rod 
extension ; I, adjusting screws; J, rod extension ; 
arrows indicate present moticn.—ALFOJOE. 


[46422.]—Organ.— You simply require another 
beam, with splayed backfalls under your present 
one, and made to rise and fall. The second beam 
must, of course, be splayed to the octave. It may 
be attached to the key by a second sticker, or, if 
you have not room for that, by a block on the 
present one. Mind that the coupler only pulls 
down the pallet, and not the key, or else it will 
play all the octaves up the keyboard.— JOURNEY- 
MAN ORGAN BUILDER. 


[46433.]—Potato Disease.—As an Irishman 
who is now putting down his thirty-second crop of 
potatoes, I hope I may venture to supplement Mr. 
Adam's answer, which is quite correct as far as it 
goes. I open my drills from 28in. to 30in. wide, 
according to kind of potatoes—thirty for Cham- 
pions. I put the farmyard manure in the drill 
and lay the potatoes, or cut setts on it, then, when 
the plough has gone one way and half-closed the 
drill, I have the mixed kainit and other artificial 
manure spread along; it thus does not come in 
actual contact with the potatoes, and when the 
plough comes back on the other side and finishes 
the drill, it is mixed in the earth in the middle of 
the drill. Itis avery general practice to put the 
potatoes under the farm-yard manure, but I find it 
better to put them over if the‘drills are made 


large enough and opened deep. I dnd nitrophos- 
phate (fili’s) much better for potatoes than any 
superphosphate, and now always use it mixed with 
the kainit. I also found phospho-guano, if good, 
better than superbhosphate, compared by money 
value, of course. Well rotted manure certainly is 
the best for any crop, and bulk for bulk, of coursa, 
is much more valuable than fresh made; but if a 
corresponding quantity of the latter is given to 

hem, I have no hesitation in saying that there is 

? crop in either field or garden in which it makes 
so little difference to have the: farmyard manure 
well rotted as potatoes, and I know many ex- 
perienced farmers who say that if they se Ee 
a corresponding quantity of it they will be actually 
better on fresh-made manure, but the bulk of 
farmyard manure reduces so much in rotting that 
well-rotted manure is always apt to be given really 
more liberally than the other. Of course, in 
speaking of fresh-made manure, I mean that it 
should be properly made under cattle, made up in 
a compact solid heap, or better still, pit, and not 
left exposed to wind and weather; if the weather, 
while it is being made, is very dry, it should be 
moistened with water from a barrel or apnar. 
and never be let get dry. Loose, dry, unrotted. 
sops, put into a drill, are of course nearly valus- 
less.—G. J. H 


[46437.]—Soda-Lime.—If the soda-lime 18 re- 
gauea for the determination of nitrogen in manures, 

c., the following method may be employed :— 
Take equal weights of slaked lime and Na,CO,, 
and mix well. When it is required for use, heat 
sufficient in a porcelain basin, and allow to cool. 
When heated with this, nitrogenous substances 
give up all their nitrogen in the form of ammonia. 
The substanee is so readily prepared that it is 
best not to attempt to use it again. ‘* Agricola ” 
will find full directions for analysis of soot in 
Fresenius’s ‘‘ Quantitative Analysis.” Before 
choosing a balance he had better get catalogues 
from good dealers (Jas. Wooley, of Manchester ; 
‘Towvsend and Mercer, Bishopsgate-street, London, 
&c.— MAGNUS. 


[46449.] Underground Siphon.—To give the 
dischurge of water by a siphon, it is necessary to 
kuow the differences of level between the surface 
of the water in the pord that has to be drawn from 
and the discharging orifice of siphon pipe. Sup- 
posipg the poud to have a continuous supply of 
water, and equal to that discharged by the siphon, 
the level will then be constant. But if the pond 
has to be drained, the levels will vary; so will the 
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quantity discharged vary. Now, if the descending 
pipe has a length of 300ft., and an inclination of 1 
in 4, the horizontal distance will be 291°60ft., and 
the vertical fall 72-90ft. By my formula a pipe of 
2in. bore, at an inclination of 1 in 4 (long pipe), 
will discharge at a velocity of 586ft. per minute, 
and a 2in. bore pipe contains approx. °133 gals. in 
a foot of its length. Therefore, the discharge in 
gals. is 77938 per minute. 


v = velocity of flow in feet per minute. 
d = diaweter of bore of pipe, in inches. 


R = ratio of inclination = -= 


K tH 
r= We x 
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I checked off my figures by ‘‘ Box’s ” formnia, and 
made it 75:342 gals. per minute, a difference of 
about 2°50 gals. per minute. I will leave it to 
you and others to say which is right. There is one 
other matter to be considered ; that is, the length 
of the ascending pipe from bottom of pond to the 
top of siphon; this cannot, in any case, exceed 
d4ft., vertical height. The inlet aperture or mouth 
should be made as near as possible the true “ vena 
contracta,” so that the entering water may flow 
therein with as little friction as possible and une 
impeded. The friction of the water, in passing 
through the ascending pipe, will, to a certain ex- 
tent, retard the flow in the descending pipe.— 
Tuba Karn. 


46457.]—Jewellery Repairing.—To remove 
old rivets from brooch-joints, file off burr from 
small end, place large end on tool (illustrated 
below), with pin over groove, B, and drive out 
with punch or joint-pusher and hammer. Holes in 
new pins are opened by means of joint broaches, to 
be bought at any jewellery material dealer’s. Ree 
pointing is managed by placing pin in pin-tongs or 
hand-vice, and filing same whilst revolving towards 
you in a groove, A, of filing block (shown below). 
Hard soldering is much to be preferred to soft sole 
dering in almost every case, but soft soldering is 
ee and the articles require less cleaning after. 
o hard solder, clean the parts to be joined, also 
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solder ; place on a piece of charcoal, cover joint and 
solder with powdered borax and water mixed to a 
paste. Heat with spirit-lamp and blowpipe (not 
blowing too hard at first), until solder has run 
evenly to every part required; when set, dip in 
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water to remove superfluous borax, which would 
otherwise cause some trouble in removing. The 
silver solder you had better buy ready for use. 
Joints and catches you can buy in great variety to 
suit different purposes at the material dealer’s. Any 
oe information will be gladly given pby—C. 


[46460.]—Tortoiseshell.—If the tortoise is 
buried in the earth for about two months and then 
taken out and cleaned, all the soft parts of the body 
will come away readily. A brother-in-law of mine 
has repeatedly adopted this plan with success. The 
shell may be polished by any of the modes in use 
among horn or bone polishers. All loose epidermis 
must be removed, and rough uneven parts rubbed 
down or scraped. Finish off with fine sandpaper, 
followed by rottenstone and oil, with plenty of frie. 
tion.— ALFOJOE. 


[46463.; -White-Lead.—I am afraid that Hugh 
Tunnadine has fallen iuto error iu his answer to 
this query (p.111). He says: ‘If, on the addition of 
a small quantity of sulphuric acid to some of the 
white-lead you perceive effervescence, you may be 
sure it contains something which ought to be 
absent.” So far from this being the case, one may 
be sure that if the addition of a small quantity of 
sulphuric acid to a sample of ‘‘ white-lead’’ pro- 
duces no effervescence, there is something absent 
which ought to be present, namsly—white-lead 
itself. The substance in question, when in 
its pure state, is a hydrated carbonate of lead: 
but as met with in commerce, it is commonly 
adulterated (and often, to a large extent) with sul- 
phate of barium, sulphate of lead, lime, and 
ohalk. There is no simple ‘‘ rule of thumb ” method 
of testing the purity of white-lead; butif ‘‘ Creta ” 
has the means of performing an analysis, I will 
tell him how to proceed on his inserting another 
query.—ALFRED W. Sowarp. 


[16165.] — Midland Bogie-Carriages. — The 
longest bogie-carriages are 54ft. in length between 
ends of frame. In 1876 the company possessed 68 
bogie-carriages—2) Pullman drawing-room cars, 
11 Pullman sleepiug cars, and 32 bogie curriuges— 
all of which are carried upon two 4-wheeled 
bogies. Tha working of these was found so satis- 
factory that a number of 6-wheeled bogie-carriages 
were ordered. These are the largest yet con- 
‘structed. I give a few dimensions, since they may 
interest some of your readers :— 

Ft. In. 


Total length of frame T . öt 0 
Width over pauels .. i% z sat S0 
Width outside steps .. sa is . S6 
Width of bogie frame et T æ. 6 6 
Distauce from centre to centre of bogies.. 386 0 
Wheel- base of each bogie .. æ. 10 6 
Dia. of bogie-wheels se sx 3 7 


Three first-class compartments to hold 1S passen- 
gers, four third-class compartments to hold 40 
passengers, and one luggage compartment. The 
centre of the roof is raised above tho level of the 
outside and fitted with glass panes, affordiug ad- 
ditional light aud ventilation. Lhe latest carriages, 
however (1878-1881), are four-wheeled bogies with- 
out the raised roof, all built at Derby, The 
Scottish Joiut Stock (M.S.J.S) possess 30 bogie- 
carriages (l0 six-whceled and 20 four-wheeled 
bogies). The six-wheeled bogies have not the raised 
roof.— METEOR. 


[461S1L.]—Boiler-Pump.—I am much obliged 
to *‘ Was-Heil” for his information, but he dves 
not go far enough. Ho says I shall require to find 
how full the pump is at each stroke. I should 
esteem it a favour if he would tell me how to find 
this.—SLocum PODGER. 


[46489.]—Bicycle-Making.—I beg to tender 
my thauks to ‘‘Sunlizht’’ for his answer to the 
above, and in reply to his question as to what 
parts I want information on, I venture to ask him 
for a few hints on the fitting of wheels; as, accord- 
inz to his opinion, I have not gone the right way 
about it. Having purchased everything except 
bearings in the rough, the hubs not being drilled, 
would it be possible to drill them in a lathe, and if 
s0, what will be the best way to hold them to 
insure the holes being at the right angle? In 
fitting neck in backbone, I have made a fair fit, 


but find that the centre is not at its right angle, as, 
when it is adjusted in bead, the back wheel will be 
some Gin. behind front. To remedy this I shall 
have to file neck to fit at a different angle in 
backbone, in which case it will fit rather loosely. 
Will brazing hold it sufficiently, or will it require 
pin? I would rather do without pin, if possible. 
I may mention that I do not intend to do the 
brazing myself, but to get it done by a practical 
man.—AN AMATEUR. 


[46493.]—Lathe. — Do you mean to cut off 
square bars, or to turn them? Have you a lathe 
already, or do you wish for sizes, &c. ? as I fail to 
quite grasp your meaning. The size of back-gear 
would depend on the size of the head-stock, and the 
size and weight of fly-wheel and the height of 
centres. Would a 4iin. or din. centre lathe suit 
you ?—SUNLIGHT. . 


[46497.]—Fortiñed English Cities.—Taunton, 
Tiverton, Exeter, and Barnstaple were at one time 
entirely surrounded by walls, and stood sieges in 
Cromwell’s time. The time of dismantling cannot 
be fixed, as they fell into decay and were removed 
bit by bit. The walls of that unique city, Chester, 
are still standing, and it forms a pleasant walk on 
the top of them around the old portion of the city. 
—WokKING Tom. 


{46498.] — Cement for Glass.— Use Canada 
balsam, which can be obtained at any artist’s 
colourman. This is used by opticians to cement 
their lenses together, and is perfectly transparent. 
—PEGANREDSTUFY. 


[46498.]—Cement for Glass.—Try Canada 
balsam or clear glue (gelatine), to which has been 
added a small quantity of bichromate of potash. 
The latter soon loses its yellow tint, and becomes 
eee by damp when exposed to daylight.— 

. . é 

[46498.] Cement for Glass.—I should advise 
as the cheapest and easiest made the following :— 
2 parts common black pitch and 1 part guttapercha, 
melted and worked together till mixed; or two 
parts shellac, 1 part Venice turpentine, melted to- 
gether. These would want using warm. They 
are both impervious to weather influences. Marine 
glue would also effect your purpose, though more 
expens ve—recipes for which you will find in back 
numbers.—FELLOW WORKMAN. 


(146499.] -Lathe.—The proper and only way to 
fix the wheel on the crank-shaft is to get the 
wheel bored out so that it will just slip on the 
shaft. If the shaft be a square one, then my 
advice is to get a collar shrunk on the square shaft. 
Have this turned down and the wheel-boss bored 
to fit it. Then cut a keyway in the wheel-boss, 
and a keybed onthe shaft. The shaft itself may 
run iu either centres or bearing ; but you should see 
if it is made to run in contres; if so, the ends will 
have a piece of steel welded in, and a countersunk 
hole init fo: the centre. The shaft end and centre 
must both be dead hard. If your shaft has not 
ceutre ends already fitted, I should prefer to runit 
in bearings, and for these aatifraction metal is very 
good.—SUNLIGUT. 


[46501.]—Exposure of Gelatine Plates or 
Films.—‘‘ Beginner’? must measure the aperture 
of lock of his stops and square their diameters. 
The products will give their relative speed, thus: 
suppose the full aperture to be 6-Sin. the No. d 
stop to be fin., and the No. 1 2-Sin. in aperture. 
The relative spoed will be calcaluted thus: 6 x 6 
= 86,5 x 5 = 25,2 x 2=4. No.1 will take 
nine times the exposure of the full aperture, No. 6 
one-third longer. *‘ Beginner” will find in my 
‘¢Filmographic Manual” a number of suggestions 
regarding exposures on different subjects, which 
are of value to beginners. —A. PUMPUREY. 


[415503.]—_Jamming of Tapered Journals.— 
The taper shown by ‘‘Glatton’s”’ diagram 1s far more 
than I used in lathe-mandrels when manufacturing 
such. The angle should be as small as possible, be- 
cuse the larger diameter wears soonest, and in 
order to prevent the sticking of the cone, a shoulder 
is provided.—J. J. A., Liverpool. 

(416501.]—Air and Steam.—If two vessels are 
filled, one with steam and the other with air, both 
heated up to 218° Fahr., or the pressure of two 
atmospheres, and connected by a tube fitted with 
air-tight cocks, and the communication between 
the two vessels opened, supposing that no heat is 
lcst by radiation, the pressure in the vessels will 
remain the same a3 before the communication was 
opened. Secondly. If there is no loss of heat, 
there will be no condensation of steam. Thirdly. 
If the mixture of hot-air and steam at 248° Fahr. 
was compressed to say one-third of-its volume, 
there would be no condensation, supposing there 
was no loss of heat; that is to say, 1f you keepa 
regular heat your steam stands at the same pres- 
sure, and if your steam stands at the same pressure, 
it is an impossibility for it to condense, because, as 
your steam begins to condense so the pressure 
begins to decrease.— SNOWBALL. 


T .j—Wax.—Paraffin wax is colourless, and | 113 to 116, now stationed at Carstairs. 
will not damage the most delicate colours; bat itis | and 103 to 107: Already described, vide 


doubtful if wax is better than a flexible varnish for 
a fabric.—W. T. B. 


[46509.]—Analysis of Soils.—‘‘High Far- 
mer” should procure Church’s “Laboratory 
Guide,” published by John Van Voorst, Pater» 
noster-row. It contains a vast amount of infor- 
mation on analysis of manures, soils, and agricul- 
tural products; but, as an amateur in agricultural 
chemistry, I often find the processes too condensed 
to be easily understood without a teacher. With 
its assistance I have of late made considerable 
progress in ‘‘ agricultural analysis,” and can safely 
recommend it to ‘‘ High Farmer” as a trustworthy 
guide. Whilst on soils, allow me to ask if any of 
‘ours’ can inform me where I can obtain an 
account of Professor Way’s researches on the re- 
tentive power of soils, and how he produced 
artificially the double silicates of alumina and 
soda, alumina and lime, &c. I have, during the 
past winter, been experimenting on the power of 
soils to hold soluble phosphates, and found that a 
quantity of water equal to a rainfall of about in. 
washed out within 1 per cent. all the soluble phos- 
phates added to the soil. In one case I obtained 12 
per cent. moreofmonocalcic phosphate than I added. 

he soil, in this instance, contained naturally 
3 per cent. of calcic phosphate. In carrying out . 
these investigations, f filled a large-siz:d lower- 
pot with soil, placed the manure on the surface, 
added rainwater in small quantities at a time, and 
collected the drainage in a beaker placed below the 
pot. Can any of our chemists give me the results 
of similar experiments f—AGRICOLA. 


[46510.]—Photography.—The simplest, 
cheapest, and most reliable means to change dry- 
plates in the field is an opaque bag, with sleeves 
aud indiarubber bands to pass over wrists, and 
two non-actinic apertures opposite each other, 
through one of which can be seen the necessary 
operations. The bag occupies little space, is light, 
and useful for many purposes besides that for 
which it is specially designed. All changing-boxes 
are expensive, liable to get out of order, and are a 
constant source of trouble and vexation. Hare’s 
is the best.—W. T. B. 


[46510.]— Photography.—Perhaps the plan I 
use, with complete satisfaction, instead of a 
changing-box, might suit “F.C.” It is a bag of 
thickest black culico doubled. The front and 
bottom are kept rigid by cardboard. When not in 
use it collapses and occupies little space. There is 
a sleeve at each end wide enough to admit dark 
slide, box of plates, and my arm. Elastic bands 
round the ends of the sleeves k:ep them tight to 
my arms aud effectually exclude hght. There is a 
tape band at the top which goes round my neck, 
aud the bag hangs level with my elbows. AsI 
have to manipulate by touch, the backs of the 
plates are marked before going out, by gumming 
to each a small piece of paper, which is easily felt 
by the finger. With this lam able to change any 
number ot plates when out fora day. The whole 
thing cost me about two shillings. If “F. C.” 
wishes, I shall be happy to give further particulurs 
as to shape, dimensions, &e.— W. H. S. W. 


[46511.J—Yellow Stains and Tin Dishes.— 
Where the yellow stains do not arise from faulty 
plates, they can be removed by soaking in a 
saturated solution of alum, with two ounces citric 
acid added to each pint. A yellow stain some- 
times is produced by allowing white light to fall on 
the negative before it is quite ‘‘ fixed.” Tin dishes 
well coated with black varnish may be used for 
development.—W. T. B. 


(16511.]—Stains on Gelatine Films.—The 
dark colour of your negatives is most likely the 
result of continuing the action of the developer too 
long, possibly cwing to the exposure having been 
too short; or the stains may have come, as often 
do, by washing between devolopment and insertion 
in the hyposulphite solution: pass direct from the 
former to the latter to avoid the chance of stains. 
Tin developing dishes are quite as good as any other 
material; for the alkaline or iron development of 
gelatine negatives 1 hive used them exclusively 
for twelve months.—A. PUMPHney. 


[16516.]—Caledonian Engines.—The classes 
“Netherby *’ asks about are:—(1) 1 to 29, Git. 
coupled, cylinders 17 by 22. This lot comprises 
several sets which vary im date. Builders, Dibs 
and Neilson. (2) 30 to 41: Neilson, 1872, Tft. 
coupled, cylinders 17 by 24. (3) 42 to 48; 
Dabs, 1874, 7ft. coupled, 17} by 24. (5) 49 
to 58: Cft. coupled, Neilson, 1874, cylinders 
17 by 22. (6) 59 to Gt: 6ft. coupled, Jones and 
Potts, 1850, cylinders 15} by 20; (7) 63 to 7d 
(originally to 76; 76, however, blew up at Carlisle, 
and was replaced by the first of the 8-footers In 
December, 1859): 7tt. singles, cyliuders 16 by 20 
(originally 15} by 20), Greenock, 1855; (8) 76 
to 87; date from 1859 to about 1861: 8ft singles, 
cylinders 17 by 24. (9) 88 to 91: St. Rollox, Tft. 
singles, cylinders 17 by 22; built as main-line 
engines, bat replaced in 1875 by the new S-footers 
(92 to 97, 
ast vol.) 
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98 to 102, and 108 to 112: 7ft. coupled, St. Rollox, 
1867-8, cylinders 17 by 24; 113 to 116: 8ft. singles, 
St. Rollox, 1876, cylinders 17} by 24; 117 to 122; 
(ft. coupled, Neilson, 1868, cylinders 17 by 24; 
123, 124: 7ft. coupled, Crewe type, Perth, 1869, 
cylinders about 17 by 22; 125 to 129: Bogie 
Express, 7ft. coupled, Neilson, 1877, cylinders 
18 by 24; 130 to 139: 6ft. coupled, Dubs, cylinders 
17 by 22; 294 to 299, and 306 to 309: 6ft. singles, 
cylinders 16 by 20, Perth, S.C.Ry.Co. ; 300 to 305: 
same, but have no domes, Sharp Stewart, Man- 
chester; 311: now broken up; was a Crampton 
engine, with 7ft. wheels, and cylinders 16 by 20, 
and belonged to the S.N.E.Ry.; 312 to 319: 7ft. 
singles (originally S N.E.R.): built Vulcan Foundry 

orks, Warrington, 1866, cylinders 16} to 17 
by 22; 310: 7ft. single, similar to 88 class, by 
Barclay, Kilmarnock. These dates are the 
original, not rebuilt, dates. The number of 
tubes varies very much even in engines of 
the same classes. 88 to 91 class have from 144 
to 160 ; 312 to 319 have from 150 to 202 ; 294 about 
228; No. 305 about 188 tubes. I write this, 
because, when writing letter 19042, I did not think 
that they would vary to such an extent. A great 
many of 65—75 are scrapped. Yes, ‘‘Netherby ”’ 
is quite right with regard to the old Greenock- 
built singles; their stroke was only 20in. As he 
asks for a description of them I will endeavour to 
gratify him. I inclose a rough sketch of one of 
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those built by Taylor, Warrington (Nos. 10 to 15), 
the dimensions of which are as follows :—Cylindere, 
lóin. by 20in., stroke placed 6ft. centre to centre ; 
steam ports, ljin by 10in.; exhaust ports, 3in, by 
10in. ; boiler barrel, 3ft. 6iin. diam., 9ft 9in. long ; 
tubes, 158, lfin. diam., and 10ft. liin. long; 
inside firebox, 3ft. long, 3ft. Gin. broad, 3ft. 
8in. deep; carrying - wheels, 3ft. Gin. ; driving- 
wheels, 6ft. ; safety - valves, two, 2}in. diam., 
graduated to 90lb. pressure per sq. in.; extreme 
Pee ae 12ft. Ogin,; rail to top of chimney, 
. Gin. 


Tons. Cwt. 
Wright (in working order) on leading- 
wheels .. is si $ . ð 15 
Weight (in working order) on driving- 
wheels .. i 9 15 


Weight (in working order) on trailing- 
wheels .. sè os 2 a: 


Total .. ..19 0 


I will simply give the leading dimensions of some 
other classes. Nos. 33 to 388, 6ft. coupled; 
cylinders, ldin. by 20in.; Nos. 2 and 16 (afterwards 
(7 and 78) “ Bloomers,” cylinders, 9in. by lõin. ; 
leading and trailing - wheels, 3ft. lin. ; driving- 
wheels, 5ft. lin.; working pressure, 200lb. per 
sq. in. Older classes still belonging originally to 
the Glasgow, Paisley and Greenock, and also the 
Gamkirk Railway were then in use. Some of the 
former had 12in., other 13in. cylinders, and 18in. 
stroke, single driving-wheels 5ft. dia.; the cylin- 
ders were inside. The fastest train run by theold 
6ft. singles was timed at over 51 miles per hour. 
That was from Edinburgh to Carstairs, 27 miles 37 
chains, in 32 minutes. They however, seldom 
ran to time with that train, notwithstanding that 
it rarely exceeded 4 vehicles, or 22 tons, and was 
much oftener less. The line referred to is a very 
heavy one, the first 18 miles 33 chains being a con- 
tinuous rise, including gradients 1 in 100, lin 115, 
1 in 120, and even steeper, and the remainder, 
which falls towards Carstairs, is quite as steep. 
The express from Glasgow to Carlisle in 1849 was 
allowed 2 hours 40 minutes running home, five 
stoppages. The following was its running :— 


Miles. Min. Speed. 
Glasgow, south side to Gushet 

Junction ee si .. — 
Gushet Junctionto Motherwell 12 20 32-7 m.p.h. 


Motherwell to Carstairs .. 15 28 3321 ,, 
Carstairs to Beattock .. -» 84 52 39°23 ,, 
Beattock to Lockerbie.. - 14 20 420 ,, 
Lockerbie to Carlisle .. .. 26 38 41°05 


” 
Coke consumed on this run with 7 carriages was 


from 11 to 14 cwt., according to the state of rails. 
In 1850 the 10.30a.m. express was allowed 3 hours 
22 minutes, five stoppages included, to run from 
Glasgow, Buchanan-street, to Carlisle, 105 miles, 
alittle slower. If I have not given the dimensions 
fully enough that can be easily remedied.—CarR- 
STAIRS. 


(46520.|—-Gas-Engine for Launch.—It has 
been already tried. See remarks I made on the first 
attempt about 1} year since. Subsequently a great 
improvement has been made. Now such an engine 
could be made that would be quite equal to a steam- 
engine. The chief difficulty 1s that of handling the 
boat, or, in other words, to manage the reversing, 
Sc. The first launch had an arrangement fitted to 
it, so that by the action of one lever the screw- 
shaft was made to run, so that the boat went ahead 
or astern, or the shaft ceased to revolve altogether. 
But this was attended with several drawbacks: 
one was that, supposing the engine was driving the 
boat ahead, and it became ,needful to promptly 
reverse, it could not be done instantaneously, as 
although the screw-shaft would stop, still, the 
engine had to be slowed down, or the clutches 
would be likely to be smashed, as the shock due to 
suddenly coupling the shaft and fan, which would 
be at rest, or nearly so, with the engine perhaps 
going some 120 a minute, would be very great ; 
therefore, it becomes imperative to slow the 
engines down to, say, a moderate speed. Recently, 
I have evolved the theory of a reversing-engine, so 
that the engine and shaft would be rigidly con- 
nected, except when the boat was stopped for a 
short time for any purpose; but that involves the 
application of an air-pump and chamber. Where 
the starting and stopping are not likely to be 
wanted at a moment’s notice, then the first plan is 
far best, as the engines are always running and 
making their gas. As yet I have not given the 
question the time and thought I should like; but, 
suffice to say, that a gas-engine can be applied to 
a launch without difficulty, so long as momentarily 
stopping and starting is not needed. The gas- 
making arrangement is perfect, and water for the 
cylinder jacket would be, of course, drawn from 
the sea. There is one point that I would like, in 
fairness, to mention—viz., that the engine would 
be larger and heavier than a steam-engine 
of the same size. Against this fact we must, in 
equal fairnees, mention the gain of weight due to 
no boiler being needed, and the space also gained 
from the same cause. I am fully certain thata 
little time will show the application of gas-power 
to marine propulsion on a small scale, and I believe 
I was the first who applied a gas-engine to sucha 
purpose.—SUNLIGHT. 


{46530.]—Rotary Water Motor.—You would 
not get an economical rotary motor, neither could 
you get enough power without far more water than 
a 2 pipe would convey. The only motor that would 
be economical of water, and yet give you the re- 
quired power, would be either a ‘‘ Haigh ” or a 
* Megy,” both of these being reciprocating forms 
utilising the full pressure of the water. The rotary 
forms do not do this, and, unless you can get per- 
mission to make a copy of one of the well-known 
reciprocating motors, I quite fail to see how you 
will attain your desired end. I would gladly help 
you in the matter; but have you, for instance, the 
necessary tools to construct a motor with, if you 
even had the necessary plans ?—SuNLIGHT. 


[46531.] — Yacht-Deck.—I should consider 
yellow pine very good, as it is light, durable, and 
good in appearance if properly got up. As to 
width, I should advise 4in. well spiked down.— 
SUNLIGHT. 


(46531.]—Yacht-Deck.—Use yellow pine, as 
you have been advised ; pitch-pine not so suitable, 
too heavy, hard to work. Size of planks about 
Gin. by lin., edges to be grooved to take a loose 
tongue, put in with white-lead. The deck beams 
to be securely fastened to the hull timbers. To 
fasten the deck-planks, bore with a bit a flat 
button-hole, say jin. deep, jin. dia., then drive in 
spike and fill up hole with a wooden plug; žin. 
good dia. turned edgeway of grain, dipped in thick 
white-lead paint, and plane deck all even when 
laid; but ends and places where likely to leak 
caulk in ordinary way. ‘‘ Yachtsman’’ cannot do 
better than to get a shipwright apprentice to give 
him a hint or two on the spot.—WorkInG Tom. 


([46536.]—Shaft.—Do you mean that the pulley 
on the new shaft is out of the vertical line 30in. ? 
If so, you will have trouble, and the strap is likely 
to keep slipping off. With pulleys with much 
rounding it might, with a light load in proportion 
to the transmitting power of the strap, keep on. 
But it would be a most unsatisfactory plan.— 
SUNLIGHT. 


[46536.] — Shaft. — Shaft will work properly 
with an open belt, the way “G.O. W.” wants his 
shaft to run, and he can determine the exact 
position of the pulleys before fixing, by making a 
drawing to scale, say į} full size, and taking cure 
when the belt leaves one pulley it makes direct to 
the face of the other pulley, and when it leaves the 


driven pulley it must be in such a line as to go 
direct to the driving-pulley. Note—there is only 
one place and position to fix the pulley, to keep the 
strap on; no _ guide-pulleys required. Let 
“G.O. W.”? prepare two pulleys of the size he 
requires ready for fixing. Fix up his shaft and 
put on his pulleys, but not as yet cut any key-ways 
on the shafts. Let him put the band on, having 
just tightened the pulleys, his shafts running empty 
ivr easy working; and if the strap does not keep 
od, send sketch to show which way he wants the 
shafts to run, and size of pulleys; if the strap 
keeps on, cut key-ways on shafts and tighten up.— 
Worxine Tom. 


[46538.] — Utilising Water Power. — To 
‘SUNLIGHT’? AND OTHERS.—I am sorry to say that 
I cannot hold out much hopes to this querist. 
The power is but the weight of the water multi- 
plied by the vertical height, but less pipe friction 
also. A gallon of water is calculated at 101b., 
therefore the gross power would be 1,050 pounds 

er minute. Deduct from this first friction of the 

ength of small pipe, and then the loss due to the 
motor, and there is very little left. Motors of the 
class mentioned must be good to yield 60 per cent. 
useful effect, and most generally they range from 
45 to 50 per cent. only. Allowing that a first-class 
one is used, but about 1-50th of a horse-power is 
obtainable, if we make no allowance for friction. 
The utmost, I believe you could possibly get, would 
be an available power equal to about 400 foot- 
pounds per minute.—SuNLIGHT. 


[46541.]-Ants.—Pour ordinary paraffin oil into 
the ants’ nests and about their haunts. is will 
kill all there and disgust their visitors.—W. T. B. 


[46542.]—Broken Steam-Gauge.—To ‘‘ SUN- 
LIGHT” AND ‘“‘JACK OF ALL TrapEs.”—You may 
perhaps patch up your gauge with soft solder applied 
with a soldering-iron; but be careful to apply only 
sufficient heat to run the solder. Do not heat the 
tube more than necessary ; then clean off the excess 
of solder, when the joint should show no sign of a 
line, which would be the case if the crack was not 
entirely filled up. A mercury gauge is easy to 
make, whether for pressureor vacuum. For which 
purpose do you require it? If for pressure, except 
for 20 or 30 pounds or so, it is a very cumbrous 
form of indicator. On hearing for which purpose 
you want it, I will, with pleasure, send you sketch 
of an approved and recent form of instrument.— 
SUNLIGHT. 


(46548. | —-Coned v. Grooved Pulleys.—I take 
it your query should have been ‘‘ Flat v. Grooved ” 
pulleys ; as such I will answer it. A grooved pulley 
transmits power for small purposes far better than 
a flat one, and as the strap does not need to be so 
tight, there is far less side strain. But to transmit 
large powers the sectional area and surface could 
not be increased to suit except at a great cost. 
There is another drawback with the grooved pulley 
also, and that is its inadaptability to be used with 
fast and loose pulleys. And it cannot be shifted 
from one groove to the other. A V-grooved pulley 
should have a V-shaped strap, the point bein 
taken off, so that it cannot bend at the bottom. 
have several of these in use doing far better than 
the round strap in the V-groove. I believe in this 
journal it was recommended to use a round section 
groove with the round belt. But that I take to be 
an error. Unless the belt tits the round of the pulley 
tightly, it does not transmit its power properly, and 
as it stretches in use its diameter gets less, and 
hence it drives on the bottom side only. A 
V-pulley and strap of same section does not get a 
bad fit by wear, as it wears equally downward, and 
it takes great wear to reach the bottom of the 
groove, and until it does the belt drives full power. 
I do not so much advocate the round belt in the 
V-pulley, as the surfaces in contact are not so ample. 
But a V-belt will transmit power better than any 
other form for small work.—SuNLIGHT. 


(46550.]—Instantaneous Photography.—All 
really good very rapid gelatine plates by reliable 
makers are sufficiently sensitive to be impressed by 
the exposure of 1-100th of a second. ‘I'he labels 
attached to parcels of plates are often very mis- 
leading, and no makers’ plates are always alike. 
Use a quick-acting lens of short focus, and alkaline 
developer, with a minimum of pyro and as much 
ammonia as the particular sample of plate will 
bear vaaan, fog ; develop in a very subdued light. 


[46550.] — Instantaneous Photography.— 
There is a lot of nonsense talked about this class of 
work; every subject cannot be taken instantly at 
any time. If you have rapid gelatine preparations 
and you do not get your pictures quick enough, 
you may doa littla by increasing the amount of 
ammonia in your developer, or even wetting the 
picture front with an ammoniacal solution. lf this 
will not give you the speed desired, use a larger 
aperture to your leus. If that is not enough, use 


lenses of shorter focus, take small negatives and | 


enlarge the positives from thew.—A. Pumrurey. 


[416555.]—Induction Ooil.—The dimensions of 
primary given are about the same as in my coil 
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which gives Sin. spark for about 5} miles of No. | -26 for the weight of cast iron in pounds, or use the 


36 wire. As you appear to have about 10 miles 
on, I think you should get a longer spark, though 
it 18 possible, as the wire is so fine, that the smaller 
quantity of electricity passing becomes dissipated 
in the brush discharge without forming a spark. 
I think it would have been better to have confined 
the secondary to about Gin. or 7in. of the middle 
of the primary, as the inductive effect there is much 

eater than near the ends. However, before 

oing anything more I should try a mercury-break. 
Put the present break out of action and join a 
thick platinum-tipped wire to the spring. Connect 
the contact-screw to a small quantity of mercury 
in a beaker, or other deep vessel, and cover with 
an inch or two of spirits of wine. If, on making 
and breaking the circuit by the platinum-tipped 
wire at the mercury surface you get a better spark, 
a permanent mercury break can be arranged, asin 
the description of my coilin No. 779. See also Nos. 
782, 93, 97 for further particulars of coil. I have 
never succeeded with the platinum-brake, though 
others appear to make it answer.—J. Brown, 
Belfast. 


(46555.J—Induction Coil.—A coil of your 
dimensions will require quart-sized Groves to get 
full effects.—J. F. HEWITT. 


[46562.] — Drying Gelatine Emulsion- 
Plates.—I should recommend “J. G.” to use a 
paraffin oil-stove, the combustion of which does 
not in any way injure gelatine-plates; and as to 
ventilation, a chimney let into the roof and pro- 
vided with a cap to keep out light and wet would 
probably answer every purpose.—W. ROBINSON, 
jun. 


(46563. |— Washing Photographs.—A siphon- 
trough, with sufficient pressure of water to keep 
the prints in constant motion, answers admirably, 
and will effectually wash them in two or three 
hours, provided the apparatus is not over-crowded. 
—W. Rosson, jun. 


46563.,—Washing Photographs.—If you 
refer to recent back numbers, you will find I de- 
scribed two forms of automatic photo. washers. 
One is a rotary one, actuated by the water supply 
itself, the other by a small bucket-wheel. Either 
of these would meet your requirement. And if 
you propose to be your own constructor, I shall be 
happy to furnish any further details you may find 
needful.—SUNLIGNT. 


[46564.]—Organ.—The front pipes of an organ 
should be of metal, if they are intended to speak. 
They should be of 8ft. pitch, open diapason, 1f the 
soundboard is constructed to receive them. In 
some small old-fashioned organs the front pipes (if 
pipes they may be called) are made of wood, in 
the form of an ordinary metal diapason, and then 
gilded. Such as these are, of course, only for 
ornament. In this case, it is rather difficult to 
advise, apart from a personal examination of the 
organ in question. lt is necessary that the de- 
scription of the instrument should be more detailed 
and explicit.—G. FRYER. 


[46569.]—Boiler.—If yon have room enough, 
an egg or dish-end boiler, 6ft. by 2ft. would 
answer very well, with a good-sized grate for 
burning rubbish. You might be able to buy a 
good, second-hand one that would stand 101b. 
working-pressure. If you haven’t the room jto 
spare, go in for a vertical boiler, 5ft. by 2ft. 6in.— 

ABOR OMNIA VINCIT. 


|46569.]—Boiler.—With 10lb. steam you could 
not get 300 a minute with a 3in. cylinder. Where 
is the friction to be dealt with? The pressure isso 
low that except under most extraordinary circum- 
stances only could you get near to the speed you 
name, and a very light load would still further re- 
duce the speed. I fear you are under a misappre- 
hension also on another point, and that is, if the 
engine is not strong enough to stand over 101b. 
steam, it surely would not endure being driven at 
300 a minute. Therefore, you must, if the engine 
will not stand more pressure than 101b., be mis- 
taken in assuming it was constructed to run at a 
high speed. You may rely on it, that if it won’t 
stand the pressure it will break down with the 
speed, even if it were attainable. I would, there- 
fore, ask you what you propose to do, as I really 
could not help you as the matter stands. The best 
I can do is to give you dimensions of a boiler that 
would supply the needed volume of stéam. But 
the speed you will not get, except you can carry 
more pressure. Iam most pleased to help you if 
it can be done in a practical way.—SuUNLIGHT. 


(46670.]-—Weight of Metal.—Find the capa- 
city of the ladle in cubic inches, and then multiply 
that by the decimal approximate ‘263; the pro- 
duct is the weight (about) in pounds. Exact 
accuracy is not possible by this method, but the 
error should be but trifling either way. The con- 
stant °263 is for cast iron; °283 would give steel; 
-3037 brass. Will this help you at all?—Sun- 
LIGHT. 


area Fe Weight of Metal by Measure- 
ment.—Multiply the cube contents in inches by 


simple rules given last year in reply to query 
42517 in Nos. 825, 828, and 831. For crane ladles, 
which are always of cylindrical form, these calcu- 
lations are convenient; but it is somewhat trouble- 
some to find the contents of a hand or wheel-ladle 
by measurement, if it is like the convenient elliptic 
pattern which I have in use, or of any irregular 
shape, and, therefore, the practical method is to 
lay aside the castings and scrap from the first pour 
ing, and weigh them ; or, if it is desirable to know 
the capacity of a new ladle of this kind, before it 
has been used, it may be filled with water, and the 
weight of water multiplied by 7 (the approximate 
specific gravity of molten iron). I need scarcely 
add that before applying the water test the ladle 
must be lined with clay, as thick'as the usual 
coating of loam; and, as the lining is a variable 
quantity, the capacity of the ladle will vary pro- 
portionately.—OaxkLAND. 


[46572.]—Sound in Pipe.—The noise is prett 
certain to arise from condensation and back-suc 
of the water. If it be so, the remedy is to ca 
the steam-pipe into the tank with a bend well 
above the water-level. At the highest point an 
inlet-valve should be fitted, so that it falls to its 
seat by gravity. On steam being turned on, it is 
partly condensed by contact with the water. A 
vacuum is thus formed, which the valve would at 
once destroy, and so prevent the existing noise.— 
SUNLIGHT. 


[46574.] — Photo-Bath. — Although opinions 
differ as to the origin of the stains (commonly 
called ‘‘ oyster-shell’’ markings) referred to, 
generally speaking, I think they will be found to 
arise from a disordered condition of the nitrate 
bath, a scum of reduced silver being formed on the 
surface of the solution, and a portion of which 
attaches itself to every plate that is dipped. Filtra- 
tion, taking especial care that the filtering medium 
is thoroughly clean and free from impurities, will 
generally cure a new bath, and act as a temporary 
expedient in the case of an old one; but to effec- 
tually cure the latter, it will probably require to be 
rendered slightly alkaline, and to be ‘*sunned’”’ 
for a day or two, after which filter and acidify as 
usual. Endeavour also that as little time as prac- 
ticable shall elapse between sensitising and de= 
velopment, and place some blotting-paper in the 
lower corners of the dark slide, to absorb the 
solution that drains from the plate. In very warm 
weather, or the nature of the subjects requiring a 
prone exposure, a sheet or two of damp red 

lotting-paper placed against the back of the 
plate is also of considerable service.—W. ROBIN- 
SON, jun. 


[46585.} — An Organ Smothered.—It is 
evident, from the wording of this query, that 
“ Unhappy Organist” knows the cause of the organ 
sounding as it does. To effect the cure, you must 
remove the cause. All that can be done, in sucha 
case, is to remove the instrument to another part 
of the church where there will be greater resonant 
power, or a greater amount of space for the trans- 
mission of the sounds produced from the pipes. 
This, I believe, is the only cure. Many organs are 
ruined in tone and power by their being placed in 
chancels and other parts of the church where there 
is not sufficient room between the roof and the tops 
of the pipes. For this reason many organs have 
been removed from the gallery, and placed in the 
lower part of the church. The querist would do 
well if he were to study the science of acoustics.— 
G. FRYER. 


[46591.]—_Adjustable Plane.—It entirely de- 
pends on one or two facts. The first would be 
what the patentee of the one in the market claims 
in his patent. If you;could tell me that, I could 
then better answer the question. A second fact is 
whether you could invent a plane that would do 
what you require, and yet not enroach on the claim 
of the patentee’s specification. Then there is the 
question, Is the present plane patented in England, 
or only in the States. To make a copy of the 
existing tool, if it be properly protected in England, 
would be a direct infringement of the patent, and 
I should pone advise you not to do so. The 
best help I could give you is that if you get a copy 
of the specification (if patented in this country), 
and submit it to me, I would then advise you 
whether it was practicable to make another form 
without infringement.—SuUNLIGHT. 


46593.|—_ Automatic Musical Instruments. 
—There is an organette manufactured which is 
blown by the feet, just in the same way as an 
American organ ; but the music is produced by the 
same method as in the Orguinette, only on a much 
larger scale. This instrument, which may be ob- 
tained in London (one of which I have seen and 
heard) would, no doubt, satisfy the querist, as it is 
of greater power for the reason explained above. 
The sheets are stamped out by machinery. Being an 
American invention, I am unable to furnish a 
detailed explanation of the machine employed for 
this purpose.—G. FRYER. 


[46594.|—Heating Water.—From the scanty 


particulars given it is not easy to give a satisfac- 
tory reply. As far as I understand you, I think 
you would do better to use the exhaust steam for 
heating the water. Fix a coil in the tank and 
turn the exhaust steam into it, and, if it does not 
interfere with anything else, take the outlet to the 
most convenient point. If the boiler is fed with 
cold water, you would save fuel by feeding it with 
the hot water from tank.—Laznor OMNIA VINcIT. 


[46595.]—Patched Boiler.—Make the patch to 
fit well on the plate first; then mix some good, 
red-lead putty. Pat grummeis under the heads of 
yourpbolts, and if you take sufficient care in putting 
it on it won’t leak. For flanged steam-pipes, if 
faced, use red-lead ; if rough, indiarubber washers. 
—Lasor Omnia VINcIT. 


[46595.]—Patched Boiler.—In the first place, 
the patch does not fit on the boiler shell properly. 
This should be seen to in the first instance. I should 
make the joint with either a thickness of milled 
sheet-lead or with thin sheet asbestos. The former 
you can caulk into the joint, and so make it quite 
steam-tight. The latter on a fairly true joint will 
not leak. But in any case get the plate and the 
boiler-shell something like a ft.—SUNLIGHT. 


(46595.]—Patched Boiler.—‘‘An Amateur”? 
asks what packing should be used under a patch 
on a boiler? I think if the amateur follows these 
instructions he will have no more trouble with 
leakage. First, abandon bolts altogether, and use 
§ set-screws, countersink heads; first, drill two 
holes in patch, countersink nice smooth holes to fit 
set-screws with countersunk heads, all the better 
if turned up in lathe ; drill two holes in patch, also 
two holes in boiler. Mind the screws work free in 
paron When got nicely to fit, heat the patch red- 

ot, apply it to the place as quickly as poasible, 
put in the two screws, and screw them up tight; 
then take a hammer and gently welt up the patch 
uickly, but not forgetting to screw it up tight. 

et it remain till cold. Take off drill-holes every ° 
two inches, mark and drill boiler, but mind the 
screws all work freely in the patch. When fitted, 
take it off; and for packing, take some white-lead, 
mix a little red-lead with it to the consistence of 
soft putty; then take some cast-iron borings, 
hammer them as fine as possible, then mix with 
lead, and hammer all to the consistency of stiff 
putty; rub the boiler with a little oil and spread 
on the lead, screw on the patch as tight as pos- 
sible, hammering all round, and when tight caulk 
round. I think if the amateur follows these in- 
structions, he will have no more trouble with leak- 
age. I put a patch on a firebox of an engine 
16 by 10 over twelve months since, and have never 
seen one drop of water through it yet.—Cam- 
BRIDGESHIRE Boy. 


[46599.]—Photo. Portrait-Lens.— Your lens is 
not properly corrected, or, in other words, it is not 
achromatic. No separation of the component 
lenses will achromatise it. You cannot do any- 
thing to it that will do any good, except it be sent 
to an optician to have it corrected. But this is 
likely to cost more than it is worth.—SuNLIGHT. 


[46601.|—Object-Glasses.—In reply to “‘ Poor 
Amateur,” I have failed to obtain any improved 
definition by the insertion of the plano-concave 
lens recommended by Mr. Arthur Hinde. I pur- 
chased it at a London optician’s ; it was made for 
me to order. Can Mr. Hinde inform me how I 
can test it as to its being made of flint glass, as I 
ordered it to be? A cheap astronomical telescope 
can be made with a plano-convex lens, 2in. diam., 
6ft. focus for object-glass, and an eye-glass plano- 
convex of Ijin. focus ; this will magnify about 50 
diameters, and is the highest power this length will 
bear. It will show Jupiter and his satellites, 
Saturn’s ring, the phases of Venus, and the craters 
of the moon; but it will not take the whole of 
the moon’s surface into the field at once; the 
object-glass will require to be stopped down to 
lłin. diam. for Jupiter and Saturn, and lin. only 
to view Venus. I made one of this class and length 
some years ago: it answers very well, and I 
occasionally use it now, especially for looking at 
Venus. Ivery much improved it about 12 months 
since by adopting a compound Huyghenian eye- 
piece to it; this improved the sharpness of the 
image, and enlarged the field. The tubes are 
made of brown paper, similar to a rocket-case ; 
an old cornice pole was used for the core of the 
larger, and a round raler for the core of the 
smaller tubes. For further ideas as to fitting, 
study the articles on p. 635, ENGLISH MECHANIC, 
No. 881, contributed by ‘‘ Aldebaran.” The cost 
of the two lenses should not exceed 3s. 6d. I 
would not advise a ‘‘ Poor Amateur” to make a 
longer one, at any rate to begin with, as if much 
longer it is so difficult to manage. My stand is 
made to screw by a pair of small clamps to the top 
sash of my bedroom window, which gives oppor- 
tunity to raise and lower it; of course the sash 
should be wedged to keep it steady.—E. Y. J. 


e] — Pendulum Spring.—To ‘‘ NICHOLLS.”’ 
—You don’t say in your query the make of the 
watch. Ifitbe a watch like that one you did a 
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few weeks since, you can get the size as before, 
and you should know about the strength. Hang 
it on balance and let it be about same strength as 
the other you put in, if watch be about same 
size and make. If you like to try the following it 
will be a little practice for you. Put hair-spring 
in about the proper size; if too weak or too 
strong, change it, and so on till you get the right 
one ; but you ought to beable to select one, put it 
in, and regulate in about an hour comfortably.— 
NIcHOLLS. 


[46604.] — Incandescent Lamps. — Three 
quart Bunsens will not work a Swan lamp, which 
is a thread of carbon inclosed in a vacuum glass 
bulb ; the incandescent lamps that work with three 
or four Bunsen cells are made with platinum 
iridium wire alloy, and are little better than 
platinum wire inclosed in a tube.—J. SUTCLIFFE. 


[46604.] — Incandescent Lamps. — I have 
lighted Swan’s lamps with batteries several times. 
With six Grove’s cells the filament is just red. 26 
to 30 cells are wanted to give a good light with one 
or two lamps. 60 or 60 cells light six lamps very 
well, and they give a better light than they usually 
do with dynumo current, that from the batteries 
being steadier. If the lamps are to be lighted for 
some time, it is best not to have all the cells in 
circuit at first, but to add them by degrees as the 
battery becomes weaker. By this means the light 
can be kept very constant for some hours.—JoHN 
Henry KNIGHT. 


[46606.1—Back-Gear Headstock.—First tell 
me, Have you a single-geared headstock already, 
and do you wish to convert it into a back-geared 
one? Ordo you wish to make a new back-gear 
headstock ? 1 would then tell you how to proceed. 
In the one case it isa question of adaptation—in 
which case I should want to know the size and 
length of present cone pulley, and the distance 
between the bearing inside the headstock, so that 
I might calculate the size and widths of the wheels 
that go on the mandrel.—SunLIGHT. 


UNANSWERED QUERIES. 
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The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and Uf still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


Since our last A, W. Soward has answered 45892. 


45923. Brazing T icycle Forks in, p. 522. 
45930. Cupola Work, 530. 

45956. Magnetic Variation, 530. 

45959. Bourdon Pipes, 530, 

45965. Musical Wire Gong, 530, 

45974. Jute »nd Cotton, 531. 

45981. Test for Oils, 631. 

45987. Siemens Dynamo Armature, 531. 
45988. Microscopical, 531. 

46992. Compensating Expansion Balanccs, 531. 
46995, Embossing and Gilding on Glass, 534. 


46216. 
46219, 
46221. 
46227. 
46228. 

46233. 
46236. 

46239, 

46244, 
46254. 
46264, 

46265. 
46266, 
46270. 
46274, 
46275, 
46276. 
46279. 
46280. 
46287. 


Stamping Ink, p. 625. 

Viola, 625. 

Calculating Watch and Clock Trains, 625. 
Ground Pipeclay, 625. 

Grinding Sandstone, 626. 

Magnets, 626. 

Watch Mandrell, 626. 

Movable Hand Drilling Machine, 620. 
Differential Calculus, 626. 

Parasol kods, 626, 

Panoramas, 626, 

Dumbleton’s Screw-Cutter for the Lathe, 626. 
Lathe Division Plate, 626, 

Jeweller’s PlateeGlass Cases, 620, 

Process Printing, 626, 

Press Tools, 626. 

Newtonian Telescope, 626. 

Visibility of Nebule, 626. 

Microscope Stand, 626. 

Paper Box-Making, 626. 


AT a recent meeting of the Société d’Fncourage- 
ment, Paris, M. Dumas in the chair, Colonel 
Goulier brought forward, in the name of the com- 
mittee of mechanical art, a new instrument iu- 
vented by M. Cuvillier for measuring considerable 
thicknesses correct to 1-100 of a millimetre. It 
consists of a divided rule with two fingers, one 
fixed and the other movable. The former is 
cylindrical and capable of revolving on its axis but 
eccentrically, the eccentricity being a millimetrs. 
After measuring the thickness of an object within 
a millimetre by the rule, the cylinder is turned 
until the piece is held tightly between th» two 
fingers, and the angle through which the cylinder 
has turned gives the fraction of a millimetre 
making up the correct dimension. 


TuE Siemens ‘‘ regenerative’? gas-burner has 
been adopted for the purposes of lighting Holborn, 
from the Circus to Gray’s-inn-road. ln Holborn 
twenty-four lamps have been erected, the con- 
sumption of which ranges between 22ft. and 24ft. 
of gas per hour, with an average illumiuating 
power per lamp of 180 candles. 


battery recommended to me as very constant. 
someone kindly describe materials used in making and 
charging ? Is it fumo’css—is it suitable for shocking 


any of your r: 
crystals of sodium carbonate are prepared ? Is it much 
used on the large scale ? And is the process by which it is 
manufactured patented ? I have seen Lunge’s Vol. II., 
p. 276, on this subject,—W. 


QUERIES. 


146607.1—Fuller’s Battery. —I have had we 
1 


urposes, and experiments with electroemagnets and in- 
uction coil.— C. M. R. 


{4660S8.]-—Strength of Battery Currert.— Js 


there not a simple plan of testing the strength of current 
when used for shocking by placing a magnetic needle 
betwe-n some coils uf insulated wire aud marking the 
amount of deflection on a dial? Is this reliable? If 
wae can you suggest a simp'e and reliable plan ? — 


[46609.]— Crystals of Sodium Carbonate.— Can 
aders inform me how the wonobydrated 


{46610.1—- Rheumatism.—Will Dr. Edmunds kindly 


give the queri:t an opinion as to the benetit, or otherwise, 
uf vegetarianism for a woman of 30 years of age, who is 
afticted with rheumatism, but has never had rheumatic 
fever ? And whether the use cf the portable Turkish bath 
is calculated to eradicate this disease? The patient has 
taken a course of salicylate of soda—with apparently 
little benetit.—H um. 


[46611.] — Tombstones. — Would “ Jack of All 


Tiades ” be kind enough to let me know what kind of 
black cement is used fer filling in the letters on tomb- 
stoner, aud how to apply it ?—Davip McKay. 


(46612.!|—-N.L.R. Engines.—To ‘* Metzor.”—I 


want dimensions and sketch cf the newest type of the 


above locomotives, of inside and outside-cylinder types, 
having a cab in place of a mere weutherboard, and being 
also, I believe, of somewhat larger dimensions than the 
old onts. I have seen the rketch in Vol. X., of the 
“E.M.” but it is not what I wunt—bcing une of the 
old style.—E. E. R. TkatMan. 


[46613.]—Organ.— 1. Will Mr. Dresser kindly say 
what description of felt he uses for pallets, and how 
thick it should Le ? 2. Is the windbuar fixed into the ends 
of the wind-chest and on to the sounboard bars with 
glue in addition to screws? 3. I wish to make of woud 
pipes the bass octave of the smallest of the three Open 
Diapusons, for which Mr. Dresser has supplied scales, und 
the CC of which m. asured 5} dia. What scale shall I use 
in wood? 4. What kinds of wheel-runners are best for 
an organ of S stops—metal or wood—iand how fixed ?— 
W.C. 


{46614.J)—Tricycle.—To ‘ Sunuicnt.’’—What is the 
reason that tricycle cranks are all made direct angles ? 
Would it not be better to set them at right angles or 
triangles? If made the latter, they would always start 
without assistance. Would they r quire a balance- 
weight if made at triangles ?— Ex. 


(46615.]—Western of France Railway.—Can 
Mr. Gobert, Mr. Clements, or other corres pendent, favour 
me with sketch and detailed dimensions of the express 
engines, With tender, wh.ch ran on the Chemin de Fer de 
POue:t from Dieppe to the 5t. Lazare station, Paris, and 
aleo ditto of the Chemin de Fer du Nord ?—E. E. R. 
TRATMAN. 


(46616.|—-Leclanche Battery.—Ilaving purchased 
three improved Leclanché cells (without porous pots) 
and connected them as directed, zine to carbon, I tind 
that in two days the zine in the cells in which the carbon 
forins the copper pole gets quite black; whist the others 
remain bright, Will W. J. Laneaster, or rome other 
electrician, toll the cause and remedy !— Ovp FELLOW. 


[16e17.] —Sewer Gas.— Can any revder of the 
Excuisn Mrcuanic suggest a simple mode of testing 
whether sewer-gas is foreimg its Way into a house through 
closet» or buth-drains ?— C. G. N. 


(46618.] — Coanecting Bourdon Stop with 
Pedais —Will "J. b.,” * An Adopt,” or sone other of 
our c ntributors, kindly favour me wih the vest plun tor 
connecting a bourdou stop (placed at the back of a small 
organ) wth the pedals? The pedals are now connected 
with the Stopped Diapason by the Great to Pedal coupler 
—that being the only tass on the organ at present. Also, 
as to What length I should cut the pine boards for the 
sft. and 4ft. papes, and the length of bloc! s ?—the dir- 
rortcrs Leing respectively sin. xX Fiu. aud din, X 3 in.— 
4. E.S. 


(46619.]---Tricycle.— Having fitted up a tricycle, 
geared level, which was rather bard work in mounting 
hills, I have now fitted a 2giu, wheel to crank, gearing 
with intermediate wheel 52in. with 4\in. wheel on hub, 
d:a. of spoke-whcel 44in.—What size have I spe ced the 
spoke-wheel down to? The speke-wheel and hub-wheel 
are the sarao in buth cases. Perhaps * Sunlight ” or some 
of “ours” wil kindly sbow the question in phun 
figures !— Ex. 

[46620 J] Pantelephone Transmitter.—To Mx. 
Joux C. Pea: k. Ll want to make the above formottians- 
mitter, and sball feelgreatly obliged if you willgiveme the 
following information— viz. : The size of diaphragm, and 
if you have tried a cork one; the resistance ot the coil 
you use, and the umount ot battery- power required for 
transmitting? Have you tried carbon and platinum, 
and if so, did you tind it better to use carbon only ! 
What is the size of the carbons, and how large are they 
at the actual points of contact! What receiver do you 
use ;— A., J. N. 

(46621.1—Dynamo Electrio Machines.—I have 
made a dynamo-clectiic machiue riwiiar to one deseribeq 
in another paper by Mr. Urquhait. 1h- ve made tt iron 
ring of armature of one continuous length ot No, 18 sof. 
iron wire, and I bave wound the coils of e. e wire (8in 
number, cah about 30ft.) directly upon the iron wire 
ring, and soaked the whole in melted parattin. In place 
of a permanent magnet I have used an electro-maguet 
which I had by me, The pole pieces we of annealed 
cast-iron, The ends of the coils ure couneeted up 
exactly as deserib-d. I have revolved the armature at 
about 1,20) turns per minute, Lut cannot get the rign of 


a spark, or the deflection of a galvanometer, neither 


when the magnet is ox: ited by a separate battery or con- 
ne ted to the collecting brushes. Should the coils of wire 
be insulated from the iron wire ring? Can any reader 
assist me ? as Tam—In Want or HELP. 


whilst examining the moon with a power of 70, a star 
was noticed a short distance from the unilluminated 
limb, which, aftera short interval, was seen to be steadily 
nearing the moon. A reference to the Nautical Almanac 
rhowed that no occultation took place about this time— 
the nearest being that of 14 Sextantis at 13h. 52m. 233. 
So implicit was the trust placed in the ‘* Nautical,” that 
no further attention was paid to the star until it forced 
itself upon my notice by its evident 1 oonward path. It 
was now closely watched, and at 9h. 12m. 48s. (local 
time) was instant: neously * snuffed out.” No star is as 
near the moon’s assigned pl:ce for March 30th, 9h., as 
q Leonis, and tbe occulted star certainly appeared of the 
fourth magnitude. z Leonis was searched for in the 
vicinity of the moon, but could not be found. Clouds 
prevented me observing the reappearance. Can 
* F.R.A.S. or any other reader or the “ E. M., 
account for this singular occurrence? The instrumeat 
uscd was a 37-10in. achromatic, and the watch might 
baye an acceleration error of about 3m.—W. S., Shef- 
eld. 


[46623.] — Numbers of Midland Ooaches.— 
Could any of your readers inform me of the plan on 
which the Midland Railway number their coaches? I 
have lately seen three bearing the same number.—Dun- 
BRITION. 


(46624.]—-Heating Room for Drying Powders. 
—Will some reader kindly inform me how I can best 
powders in a room, and how best to heat the room econo- 
mically ?- DELTA. 


[46625.—W ife’s Liability.—To Mr. WeTHERFIELD. 
—A wife separates from her husband without an order 
of protection, and commences business on her own ac- 
count. Gets into debt, and refuses to pay, though she 
bas a stock of goods on her premises. What chance is 
there for a creditor? Whom must he sue ?— the husband 
(still living in the neighbourhood), or the wife.— Kas. 


[46626.]}-Chemical Balance.—Instructions (with 
full working drawings) to make a 15in. balance that will 
weigh 500 grains in each pan, and turn with 1-1000th of a 
grain, will much oblige. I have made a 12in. that indi- 
cates 1-100th of a grain, but cannot succeed in miasine it 
more delicate in indicating weight in pans when loaded 
with 500 grains in each. Hope some of the many compe- 
tont and old contributors will come to the rescue.— 
JiyDROCARBON. 


(46627.1—Measuring Polarisation in Batter- 
ies.—Could any of your readers kindly inform me, 
through your valuable correspondence column, how to 
measure polarisation in diferent batteries? Ican find 
nothing respecting this measurement in any of my text 
books. Also, what is meant by the *‘ absolute ” system 
of units in electricity ’—ELectric. 


|46628..—Watch Escapement.—I wish to bein- 
formed of the means watchmakers employ to examine 
the contact of the lever with the ruby pin in English 
lever, the plates being pinned together. Also, if levers 
are made having stone faces in the notch as the pallets 
have? And whether the fact of a watch, after it has 
been stopped by t'e finger, not going on again without 
swinging the balance, is a sign of defective escapement ? 
— PENDULUM, 


'4°629.1—-Chemical.—1. A large quantity of ammo- 
niute chloride has turned bluish from, being left ina 
brown paper parcel for some time. How can I purify it? 
Ium ging to label atresh all bottles in the laboratory 
(contuining the ordinary chemicals), Where could I: et 
printed labele? What good book is there on organic 
chemistry suitable for fuirly-advanced students 7?—W. G. 
Woo. LEMBE. 


(46659.1—Steam Launch.—Can Mr, Lancaster or 
some of “ ours’? kindly give me any information on the 
following ?-I am building a beat 18ft. keel, 5tt. beam ; 
what size boiler and engine will it require to drive it ata 
speed of, say, eight knots per hour! What size will 
cylindera and length of stroke be, and also the size of the 
propellers ? and what pressure of steam will it require ? 
Any other information will oblige—Nrw ZSALanb. 


(15031.1—Somerset House Analysts.—How do 
these gentlemen obiain their situations !—Is it by exa- 
minatien ? I should be glad of any information as to the 
mde of appointment as well as the salaries offered.— 
SYUTH NL ENSINGTON, 


(16632.]-London Examinations.—Can any reader 
tell me what mixtures’? have been given for analysis 
of late years at the first B. Se. Honours Examination !— 
ZAERO, 


'17693.1— Organ in St James’s Hall, London. 
—Asthe scheme of this organ is a rather unusual one, 
will“ L.R. D.” kindly give particulars as regards the 
solo stops and tt e etfect of the full organ? Also, pres- 
sure of Wind and name of builder, if possible ?—C. H. D. 


(40034. |—Fixing Flectiic Wires. —(1) What is the 
proper way,and with what tool should domestic telegraph 
nad bell-wires be strained, and how then te fastened and 
pept taut?! (2) How should joints be made in same t 
Should joints be soldered, or how made secure in out-of- 
(he-way pluces—as in the root of a huuse when a soldering~ 
iron would get too cold b: fore one could reach the joint? 
(3) Through how many yards of wire should two Ly lanché 
cells work a bell :— Mirme. 


(16695.|—Inmitarion Marble.—Can this be made 
with Portland cement mixed with other ingredients? Is 
borax used?) Particulirs of wixtures and mode of manu- 
facture w.ll oblige. Are any books published giving in~ 
formation on this subject? If so, please name them.— 
Hyro. 

(16036. —American Cloth Sticking.—I have a 
knee-hole tat le eo: ered with Americun cloth which has 
become rather troublesune in consequence of my papers 
oceasionally sticking fo the cloth, Can anyone say how 
that may be cured ?— B. 


(46037.1—hLounut Cutting.—Can anyone tell me if 
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there is any simple way of cutting out square card mounts 
for photographs? I can cut them out with a sharp knife 
by Jaying the card on glass, but I cannot get the bevell-d 
edge.—No Sia. 


(46538.]—Fresh Water Fish.—I have a large pool 
of water ued as storage for driving a water-wheel. It is 
supplied from a limestone district, which makes the water 
hard. Would it be possible to keep aay kiud of fish in 
this pool, and which would be most desirable to bave ?— 
CULVERT. 


(46639..—Waterwheel.—Please inform me how to 
calculate the hor-e-power of a water-wheel 12ft. diameter 
2tt. 9in. Wile. Feel-pipe being 4in. hole, cast-iron, lead 
jointed for pressur+ from a reservoir 10 yardy square, 2 
yards deep, 100ft. from wheel at a rise of five yards above 
the discharge of pipe on wheel.—E. Morcay, 


146610.) — Electric Danciog or Workiag 
Figure.—Will any reader kindly give me a few instruc- 
tions how to set about makin’ one of the above? I want 
one that would stand on a small side-tabl-, so that I conld 
start it without being observed. I want one that will 
work for about 20 minutes. Ihave set up three cells of 
Mr. Bennett's battery, and I find they ring sa Zin. bell 
exceedingly well. Could I work the above with the same 
battery, as Ido not want anytbiug very expensive ?—J. 
H. M. 


(46:41.]—Electric Bells to Connect.—I want to 
ring two bells with one battery—not both together, but 
one ata time. The battery is placed at house, and a bell 
at atables abont 400 yards away. This bell isin wor..ing 
order. I want now to ring another bell at lodge gate 
about 200 yards from stabl:s. Must I put down two 
more wires besides those running to stables to ring bell 
at lodge? Or, can I use the stab:e wires as far as they go 
—one or both? If so, how? Or, must I rua one addi- 
tional wire, &c.? A sketch showing connections and 
simplest and cheapest method would greatly obhge—F. 
H. M. 


(46642.1—Drilliag Fluid.—What are the best in- 
zre lients to use, andin wha’. proportions, for a fluid touse 
In turning and drilling s‘eel and iron! We use soap and 
water and olive oil in varying quantities, and as we use a 
lot, we want to know it there is anything better and 
cheaper ia the long-run.—Kt-srrt. 


[46618.1—Division Plate.—Will one of our lathe 
corresp dents kindly give the following information !— 
I want to geta division plate with holes from 360 down. 
What is the least number of rows, and their number of 
holes, with which I can divid: from 2 to 360? As I shall 
want this plate to use in cu ting change wheels, &c., and 
very often [require « wheel with an o td number of teeth, 
and not kuvowiug what that number might be until 
wanted, it is for that reuson I wish to have a plate that 
will divide anythiag between 2 and 36>, with as few rows 
of holes as possible. Ihave been at it myself, calenlating 
for several hours, but as I am constantly in‘errupted, 
tind it a very long job. Please do not advise a micrometer 
with change whecls, as I must have a division-plute — 
Kamer. 


(46644.]—Paintiag.—Torough the instructions of 
Mr. King I have contrived to make a light cart, andam 
glad to say better than I anticipated. Ium now a‘ a loss 
as to painting. Wiil Mr. King, or som» kind reade, in- 
struct me ? I hive seen what is called dead ptin’ing (no 
gloss). I understand it takes the varnish better, and 
wears longer. How is it done? Wall someone give me 
instructions, or cannot sumeone give us sornet ring like 

ractical notes on pninting ?—the sam- as Mr. Davies 

ius dune on plumbing, It woull be a great boou, not 
only tome, but to a great many contiibut rs, —-t AM- 
BRIDGESHIRF Boy. 


(4°645.]—Astronomical.—-I should be glad if any 
of your astrononveal co.responden’s would be so kind as 
to iutorm me of uny book contrining tables giving the 
value ot 1” (of are) Yor every degree, or less, Trom the 
North Pole to the Equator, I know, tor imstanee, vait 
1 sec. of time = 15 of arcat the Equater, But wuat is 
its value at, say, N. Dee. 459? Or at nu book gives this, 
would ** A Feliow of the K.A.S.,” or some other corre- 
spondent give the Value for every 6° or l-s4 (if not too 
much trouble)? as I fear I um not math matician 
enough to caleulite it for myself, from given formuke. — 
J. ALKINSON, 

(46646.}—Marking Ink. —I had the followiag 
giv omeasar cipe lor a markiug ink, which r-qu'res 
no heating: —Divsolve one drachi of luna’ caustic in 402, 
Oistul-d or raineweter, add tiquid ummon untit the 
pre-ipitate form d is redissolve:, and gutuewater to» 
mike up the quaatity to luz. I made some three weeks 
av), but it isa long way from = black yet. How lag 
should the above take to go blek? I puta small 
quantity in the sunlizht. I bave not tded it tu mark 
With, but it his turned a greenish col sur, an} seems tuli 
of sediment. The other, which is indoors, but po” ex- 
posed to the direct mys of the sun, is a dirge browny red, 
uad quitz clear from s-diment Are the above propor- 
tions good, and cin someone giv: meu better recip: (to 
require no heating)! Waat is the difference between 
lunar caust ce and nitrate of silver—and will not either 
do just us well ?—Kisuer. 


[40617.] -Astrouomical.—Lockin: at the star Omi- 
cron Levnis the uther mgt with a 3i ı. telescope, Isiwa 
faint companion vithin 10 following the bright star. 
ldo not tind this ia Mr. Webb’s buok, noris it mark: d 
asdoub’e in Mr. Froctor’s sma'l atuus. Isitnew? 1 
was look ng forthe rd. vas. star KK, which I could not 
find. What is its present mag. ?—J. A. 


(46618.])—Chimney on Girder —A chimney-stack 
ist» be curried by n guder How is this done as regards 
the projection of jambs for fire-place ! Would it be safe 
simply to corbel out the brickwork to the required projec- 
tion ?—QuveRristT. 


(40649.]—Mounting Micro. Lenses.— Will any- 
one tell me how many threads to tue inch Is the standard 
for screws used by opticians in microscope work? And, 
will anyone further tell me how to mount lenses in their 
brass seats? Is putty-puwder (as sold by the chemists) 
Suitable tor polishing lens? Or, 1s the:e a kind specially 
Prepared for this work ?—Miucno. 


(46650.] — Blectrical.—‘1. How can I determine 
strength of current in a buttery? 2. Jf two currents are 


measured by two different tangənt galvanometers in two 
diff rent places, show what you woul.l require to know, 
besides the deflection observed, in order to compare the 
strengths of the two currents /—H. W. Wager. 


ANSWERS TO CORRESPONDENTS. 


*,* All communications should be addressed to the EDITOR 
of the Enauisu Meosanic, 31, Tavistock-street, Uovent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when anawering quenes put the 
numbers as well as the titles of the queries to which the 
replies refer, 3. No charge is made for inserting letters, 
queries, or replies, 4. Letters or queries asking for ad- 
dresses of mexnufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 6. No question asking for educational or scientitic 
information is answered through the post. 6. Letters 
sent to correspondents, under cover to the Editor, are 
aot forwarded ; aud the names of correspondents are not 
given to inquirer. 


*,* Attention is especially drawn to hint No.4. The 

ace devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to rcplies which are. The ‘‘Sixpenny Sule 
Column ” offers a cheap means of obtaining such intour- 
mation, and we trust our readers will avail themselves of it, 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, April 12, and unacknowledzed 
elsewhere :— 


W. Bruuson.—Phosphor Bronze Co.—Rev. H. Ash.—W. 
A. McClintock.—Leroy ani Co.—W,. Granger —Caps. 
Kinz.—J. McAdorey.—s. Wood.—J. N. Dafty.—J. 
Dresser. —J, Cy King. —Tempus.—W. Unswo: th.— 
Idris.—J. H. H.—T. Mackenzi+:.—Surzeon.—W. A 8S. 
—A Brother Exhicvitor.—Gra eful.—L. A. C.—G. Uil- 
bert.—C. Newton.—Cnina Kivet.—Propeller.—Dixhuit. 
—-Engineer.—Capt. Curtis,—-W. N. B.—P. Moon-y.— 
W. J. R., Chelsea.—J, W. H.—Jack of All ‘“rades.— 
S. Mills.—T. Mudd.—J. H. Auderson.—Fellow-Work- 
wan.—LL.B A.—A. B. M.—Jas. Lewis. -Sunliht.— 
Dr. Edmunus. 


J.T. Srevensoy. (If you will kindly say what sort of an 
alarm you require, we may be abie to assist you. We 
have given all sorts, from a simple mechanical device to 
knock down a tea-tray, &e., to an elaborate electric 
arrangcin-Lt toring a bell until itis stupped.)—-Mus. 
GRoceaneENer. (''P.operly diluted” is  sutlicieut. 
Tue solution is not iojurious, and all you have to guard 
against is using it tov suong. In the red foru itis 
used ays itis tor bathing wounds uud ulcers, aud you 
have merely to try it on your own to gue and getat the 
right degree for the doz. It i; simply uuplessint, if 
too strong—that is all )—As AMATEUR. (Lt you object 
to the shot, use a strong solution of Common sodu, 
Good corks an4 just a li de carbonate of soda suftice 
for the rest. 2. Only by means of caustic to burn it 
ont, Which would probably be denned worse than the 
t disease.?) -A Strrs ge, (Try acetie acid, protest- 
ing the surrounding skin with a shield; or use tue soft 


presume you mean the modern style.)—Country Boor. 
(Sce previous reply. 2. Probably a coil of platinum 
Wire made in-andescent.)—Davip WILLIAMS. (We 
my do so by-and-by, or writea fresh article, 2. The 
grease can be removed by rubbing with weak solution 
of ammoniaor by meansof benzoline and blotting-paper, 
but as to re-dyeing that is not easy. See arecipe on p. 
273, No. 792. You will want suitable plant.) —Jack. 
(For such things use the aniline dyes. There is nothing 
8o casy, und nothing better.)}—Ton, (Have you tried 
the German? You require a pyrometer, such as Bailey 
anl Co., of Salford, make.)—J, Fornes Mitcners. (We 
do nòt und r-taad what is meint by the term “ trans- 
fen” It carbonic, for produc'ng several copies of 
wiiting, any large statio.er supplies it.)— QUERIST. 
(Por‘land cement, 1; sharp sand, 5. Yes. In back 
numbers you wii] tind plenty about heating apparatus.) 
—Puzziro. (The instructions are clear and precise, 
and others have fuund no difficulty. We can suspect 
only that you have used common soda instead of caustic 
soda, or that you huve placed ih» borinzs in the porous 
coll and the solution in the tin can.)—Jas. Lewis, 
Swansea, (D»you mean real Japan, or ebonsing? If 
the former, varnish with proper Japan, and bake ina 
suirable oven.)—J. H. K. (We fuail to understand the 
first question. If the dial is horizuutal, it must make 
with the style an angle equal t» the lititude of th» 
place, the st.le preserving its parall-lism to the earth’s 
axis, lfa vertical dial, the angle formed by the dial 
plane and tie guomon must be the compl-ment of the 
lititude. See p. 592, No. $05, and the indices generally 
for much infor uation on the subject. If New ort, I.W., 
will do, that is 15min. 56sec. slow c mpared with Green- 
wich mean time.)—G. Moreury. (It is sent post free 
for 12s. Gd. by the publisher, J. Tripolin, 5, Bartlett’s- 
buildings, E.C.)-Amatxurk Evrcraionn. (Sprague’s 
“Eiectricity,” Spons, and Prof. S. P. Thompson’s 
“ Electricity and Magnetism,” Macmillan.)—H S. (We 
Dbolieve we answered at the time. The Puarmaceatical 

Society publishes a pamphlet giving all the particu'ars. 
It can be had at the society's rooms, 17, Blooms‘ury- 

squire, W.C. It is not neeessury to learn Latin— 

merely a few words of the la wage, and the technival 

meaning of a few phrases )—E. 5 B. (Given in all 
sorts ot forms in back volumes. Se-+p. 409, No. 797.) — 
A Fouk Years’ Survescca. (Your questions were 

realy answered by silence. If any special attentions 
were nevessary, they would have been mention-d.) — 
Evisnveen. (Weare not aware that any one has suc- 
cecded in working a launch with such an engine, but 
sce reply 46520 in this number.)—R. BA- raccovuan. 

(The subject has been frequently referred to in our 
columns. You can easily make a gas-stove with a 
Bunsen burner, ani ir you like, heat water withit. S-e 
the indices.) 


THE LATE “ SECONDS’ PRACTICAL WATCH- 
MAKER ” 


ADDITIONAL subscriptions have been received, as fol- 
OWS: — 
Amount previously acknowl dged .........£25 0 4 
J. G., 18.5; C. B., Wiesvaden, 2s. 6d. ; B 
Williams, 34. 


Every Workman connected with the Building 
Trades requiring a situation should advertise in “TUE BUILD- 
ING NEWS," published every FRIDAY, price Fourpence, 


at 31, Tavistock-street, Covent-garden London, W.C. 


“THE BUILDING NEWS" is the Principal Journal, repre- 


plasters with holes in tbem, and the coins, relieved 
from pressure, Wil) become e digas und ecusily renov- 
able.)—Iirereo. (Nee po. 110, 203, 489, last volume, 
especiilly p. 48), No. 879, and vet the catalogue tuere 
mentioned, See alsy p. 33, No. Sus.) —-Weraksrss 

(Spectacles evilenty not siitable; but it is purery a 
question to be answered only by ex aniamng the patient.) 
—W. BE. waeciu. (Your eriaucisms of existing brikes 
have beeo made many tics, and the deseription vf your 
invention Was given as lully on p. 18. Hasit ever been 
tried !)—Akwonaur. (A balloon 4stt. high by 3éct. iu 
diameter will carry thice persons, and when full it 
holds over 13,000 cubis tect ot gta, You can either in- 
crease the Leigot or the diameter to obtain a capacity 
of 20,000ft.) —As OLD Sepscaumer, (A plate contamug 
SU sg. ft. is rather a diiliculs Jub for a novice; butar 
you 300k ugain through the in ces you will tind retec- 
ences, und in the last number, p. 116, answer to 
“Miror, a briet description of the mercury process. ) 
—Ewts-co-Bracu. (You can dip the rubber into path 
of melted sulphur, or masticate it by a machine, and 
sprinkle washed flowers of sulphur in; butif you wish 
to experiment you shoutd ral the Cantor lec ures on 
the Indiarubber Industres in Vols. XXXL. and 
XXXII , especially the portion on p. 662, No, s04. The 
lec.ures are pubsished in book torim tur 1s. by tue 
Society of Arts, Jobn-street, Adelphi.) -On. (1. We do 
notkvow. 2. See an article on the * Micrometer” in 
No. 471. You will tind several varieties described., 
S-ep. 253, last volume, and tue indices geneally for 
lufurma'ivn; but as to inking on», are you possessed 
of the requisit: shill and the machine tools necessur. 2) 
—Durca Sopscriper. (The dicmeter ot No. 14 Bir- 
mingham Wire gauge is approximately 2°15 millimetres. 
See answer tou. J. Pevrihaup, p. 115, last week.)— 
Detra. (Practical directions tur making bichro:nate 
batteries were given in Nos. 726 und 728, p. 585 und p. 
620. S-e also p. 6, No. 731, and p 137, No. 734.) — 
JHAWRSDEE. (D> you not thiak that an e!cmentary 
textbook would be the best authority? You wil not 
find a direct answer; but by a little study you wil sce 
that such aquestiva cannot be answered Without other 
data. Jhe ampère is the unit of current, and is the 
current through a circuit of 13.M.F. 1 volt, and resist- 
ancélohm. 2. It depends entireiy upon the univer- 
sity. In some the witing of ath ss (which can be 
done sub rosa by somebody else), and the payment of 
£20 is sufficient. If you mean to study, you have choice 
ot Beriin, Heidelberg, Freivurg, Goitinzen, &*., and 
the cost of living is leas than h re. The fees will vary, 
but at Berlio would be less than in Loudon.)—Ama- 
TEUR., (See the indices of recent volumes under head 
ot “Electric Motora,” and adupt one of them, as we 


senting Are vitects and Builders, and has tue largest circulation 
of any Professional Journal in the kingdom. 

Every Workman should insist on seeing “ THE BUILDING 
Nie Ws” every week at his Club or Cottee House. He will find 
more ** Lists of Tenders " for new werk init every week than in 
guy similar paper, and can thus judge where work Is likely to be 
had. He isalso specially invited to muke use of“ Intercom- 
munication” if he wants to know anything about his trade ; to 
write to the Editor if he has any suggestions to make and to 
advertise in the paper when hc wants work, 


The charge for Advertisements for Situations is One Shilling 
for Twenty Words, and Sixpence for every Eight Words after. 


NOTICE TO SUBSCRIBERS, 


Subdecribers receiving their copies direct from the office aro re- 
jursted to observe that the lust number of the term for which 
tacir subscription ia paid will be forwarded te them in & Priv 
Ww pper as an intimation thata fresh remittence is necessary, it 
It fe desired to continue the Nabecription. 


CRARGES FOR ADVERTISING. 


8. ¢, 
Thirty Words i ve ee ee oe on eo 2 6 
Every additional eight words.. ry oo «= oe O 6 


Front Page Advertisements Five Shillings for the first 40 worde 
sfterwards 9d. per line. Paragraph Advertisements One Shilling 
per line. No front page or paragraph advertisement inserted for 
‘ess than Five Shillings Reduced terms for series ef more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLU MN—for 


6. 4 

Twenty-four words .. oe ae ee .. ow 3 
For every succeeding Eight words., oe eo SO 3 
ADVERTISEMENTS in the SIXPENNY SALE SUPUN: 
a. d. 

Sixteen Worda .. ws oe oe O 6 


succeeding Eight Words oe oe oe O 6 

°. lt must be bornein mind that no Displayed advertisements 
can appear in the * sixpenny Sale Column.” All advertisements 
mont be prepala ; norcduction ia made om repeated insertions, 
and in cases where the amount sent exceeds One Shilling the 
publisher would be grateful if a P.O.O. could be sent, and not 
stamips. Stamps, however (preferably anprany stamps), may 
be sent where it ie inconventent to obtain P.O.0.'s. 

Ine address is included as part ofthe aevertisement and charged 
for. 

Advertisements must reach the office by 3 p.m on Wednesday 
te insure insertion in the following Friday's number. 


For eve 


—— ce 


Holloway’s Ointment and Pills.—All u'cera- 
tions, s ires, u bm esses, bad legs, and skin diseases are best treated: 
by these medicaments ‘Khe Olncment eradicatesall noxious taints, 
and makes every symptom assume a milder form ; and thts desir. 
able result is made doubly certain by tne purifying, regulating. 
and alterative power of the Pills. 
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TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE. 


5s. 6d. for Six Months and 11s. for Twelve Months, Poat-free to 
ong art ofthe United Kingdom. For the United States, 13s., c! 
3 dols. 26c. goia , to France or Belgium 138., or 16f. 50c. ; to India 
(ms Brindisi), lbs. 2d. ; te New ealand, the Cape, the West 

dies, Canada, Nova Scotia, Natal, e Australian 
Colonies, 13s. 

The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
oranary newspaper: post, but must be remitted for at the rate of 
3d. each to cover extre .postage. 

Messrs. Jamzs W. Quzzn and Co., of 924, Chestnut-street, Phila- 
gene are authorised to receive subscriptions for the United 
Btates for the ENGLISH MECHANIC, at the rate of 3 dols. 
25c. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the publishing office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes they must be paid for at the rate of 
dd. each copy, to cover extra postage. 


Vole. XXIV., XXVI., XXVII., XXVIII., XXIX., XXX., XXXI., 
XXXII., and XXXIII.. bound in cloth, 78. each. 
(Vol. XXXIV. Now ready.) 


All the other bound volumes are out of print. Subseribers 
would ao well to order volumes as soon as possible after the con- 
clusion of each half-yearly volume in March and September, as 
only alimited numberare bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d 
each, through any bookseller or newsagent, or 24d. each, post-free 
nom we 77h achat index numbers, which are 3d. each, or 

-free A 

Pondexes for each half-yearly volume up to Vol. X. (except Vola. 
II., III., IV., V., and X.) inclusive, 2d. each. Post free 23d. each. 
Indexes to subsequent vols., 3d. each. or post-frec, 34d. Oases for 
binding, 1s. 6d. each. 

°° Subscribers are requested te order Cases and Vols. chroage 
their booksellers, and not te send direct. The re tions of the 
post-office prevent their transmission through the Post. 


er any of 


Epps’s Cocoa.—Grateful and Comforting.— 
“ By a thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and by a careful applil- 
cation of the fine properties of well-selected Cocoa, Mr. Epps has 
provided our breakfast tables with a delicatel y-flavoured bever- 
age which may save us many heavy doctors’ bills. Itis by the 
judicious use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every tendency 

disease. Hundreds of subile maladies are floating around us 
ready to attack wherever there is a weak point. We may escape 
many a fata! shaft by keeping ourselves well fortified with pure 
blood and a properly nourished frame.” —Civil Service Gazette.— 
Made simply with bofling water or milk. Only in Packets 
labelled—* Jauzs Errs ann Co., Homeopathic Chemists, London.’’ 
—Makers of Epps’s Chocolate Essence for afternoon use. 


OUR EXCHANGE COLUMN. 


The charge for Exchange Notices is Bd. for the first 24 words, 
and Bd. for every succeeding 8 words. 


——+4+—— 


Organ Bellows and Windchests, several in good 
condition (ready for wind and pipes) ; books, musical instruments, 
or offers to W. Jouxeon, 12, Moxley, Wednesbury. 


Large Plate Electrical Machine (3ft. diameter), 
conductor and stool, in exchange for other physical or chemical 
appe., or tricycle.—Lecrtuner oN Pursics, Central Science Schools, 

gh-street, Morylebone-road. 


Fretwork Machine. new, prize Holly; exchange 
for violin and bow.—W. T. Kent, 68, Westbury-atreet, Swansea 


Wanted to exchange 50in. Special Challenge Bicycle, 
nearly new (can be seco), for emalı sailing-boat.—A, W., 62, 
Cranham-road, South Bermondsey. ' 


For Engraving Music Plates, one alphabet capitals, 
one alphabet small letters, punctuation; all the musical 
characters,new. Exchange for 48in. Bicycle, or other useful 
article.—Garen, 13, Sepulchre-street, Sudbury, Suffolk. 


Bicycle wanted, in good condition, in exchanve for 
good {Plate camera, lens, and apparatus. Send for particulars. 
—W. F. James, Fairfield, Chudleigh, Devon. 


Launch Eagine, new, 5 by din. stroke, exchange 
for 52in. Bicycle. Must be a good article—Anpnew DRYDEN, 
Amble, Acklington. 


Forty-five 1s. 6d. monthly parts of “Imperial Oy- 
Cora ue of Machinery,” by MacKenzie. For offers ;.a good lever 
watch wanted.—69, Newton-atreet, Millom, Cumberland. 


“ Le Merveilleux,” by Lancaster, with lamp, bath, 
and dozen dry plates; new. Exchange architectural books, or 
water-colours.—Franx Torne, Clarkgrove-road, Sheffield. 


Tricycle, bell crank, 60in. driving-wheels, chainlesa, 
exchange for good secular or operatic musical box.—G. W. 
Wricnt, Sedgiey-road, Woodsetton, near Dudley. 


Brass-fitted Shower Bath, good order, for second- 
hand bicycle, guitar, or offers.—E. Waiont,7, Clements-read, 
Bermondsey, 8.¥. 


Organ-pipes, wood and metal, taken from a church 
barrel organ. Also a keyboard. What offers?—W. Saunpeas, 
Dickleburgh, Nerfolk. 


Dulwich. Splendid 8-room Villa, mortgaged to Starr 
Bowkett Building society for £300, free of infereat, for 124 years. 
Offers in exchan, e.—37, North Cross-road, B. Dulwich. 


_ A Howe Treadle Sewing Machine, in good work- 
ing order. Also two pe gas-fires, complete, new. Exchange 
tools, or offers —W. R. SLATER, Sunderland. 


Superior 4-keyed concert Flute, ia handsome case; 
Cassell's ‘* Natural History ”; other articles. Fortlever watch, 
‘Wray 0.g., or other offers.—T. M., Stretton-Stop, Rugby. 


Wanted, 10 by 8 Rapid Rectilinear or Symmetrical 
lens, and 10 by 8 wide angle landscape Jens, in exchange for 
“ariel 3 portrait-lens, cost £17.—L. 24, Barrington-street, 
Limerick. 


Demas Lathe and Fretsaw, 1890 improved 
pattern, cost £3. What offers in exchange? Anything useful 
accepted.—A. Ina, 296, Hackney-road, London, E. 


THE SIXPENNY SALE COLUMN. 
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Advertisements are inserted in this column at the rate of 
6a. for the first 16 words, and 6d. for every succeeding 
8 words, 
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For Sale. 


“The Night-light Olock.’’ MIlustrated and 
described on Pea 370, No. 848. Price, carriage free, 58. 6d.—F. 
Rossarson, 18, Greek-street, Soho, W. 


Metallic “ E” Violin Strings. Infinitely superior 
to Gut. Three, post, ls.—Sx iru, 2, Bedford-street, Plymouth, 
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The Britannia Company’s new No. 13 Screw- 
cutting Larue, 30in. strong and accurate, price £15 158. See 
notices in Encuisn Mecuanic. Apply for circu'ar, 1 stamp.— 
Britannia Company, Engineers, Luthe Makers to the British 
Government, Colchester, England. 


Launch Engines, new, different sizes, cheap.— 
State eize required.—Joun MippvLeton, 16, Hope-street, Glasgow. 


Parkinson’s Amateur Polisher’s Cabinet. The 
most inexperienced can polish wita suceess. Circular free.— 
James PANKINSON, Warrington. 


Japanning done for the trade. Machines of every 
description.—Menson and Co., 44, Wynyatt-street, E.C. 


Bicyclists, Athletes, and Engineers should wear 
the patent nickel-plated Steel Albert, new and elegant pattern ; 
always retains rich polish. Does not rust. Post free 12 stamps. 
—Gorse, 128, Moor-etreet, Birmingham, 


“Fiddler’s ” double soundboard Violin, loud and 


clear, 1Us.—*‘ Fippien,’’ 19, Kdward-street, Burdett-road, i$. 


Paints.—Instructions for Making Paints suited for 
ome grinder and operative painter.—T. Aratronc, Woodville, 
ounslow. 


Bachelors Brass Buttons. No coming off. No 
sewing. Last litetime. Packet free, lt stamps.—HeEZzMALHALCH. 


Excruciatingly Comic Readings. You will be 
ebliged to laugh. Send l4d. for one, and rejoice.—HEZMAL- 
HALCH. 


New “ Eclipse’? Pipe. No oil in mouth. No smoking 
wet tobacco, 2e. free.—J. Hezmatuatcu, l Felliscliffe, Leeds. 


The Dental Wonder, a marvellous cure for tooth- 
ache, post free, 1s. 2d.—SoorawaLt, Pharmaceutical Chemist, 
Boston, Lincolnshire. 


Southwell’s Absolute Remedy for Tic Douloureux, 
post free 2s. 9d.—SovuruweEt.t, Pharmaceutical Chemist (by ex- 
amination), Boston, Lincolnshire. 


Microscopic Objects for mounting, Sample 20 
preparations aad price jist, Is, 2d.—R. Puitie, Grove-street, 
Stepney, Hull. 


Sufferers from Indigestion, &c., should read Dr. 
Brearey's “ Popular Treatise’’ on that subject.—Address the 
Author, enclosing 7 stamps, 1, Belle Vue-square, Scarboro’, for 
copy. 


Fisher’s Ethoxo-hydrogen Limelight Apparatus 
gives the most brilliant and whitest light. rerfecuy safe. 


Ethoxo-hydrogen Generator, made in copper, price 
30s. Send stamp for particularse.—Fisuenr, Calveriey-street, 
Tanbridge Wells. 


Ingredients for preparing Hop Bitters, 6d. per 
packer post-free, $d.—Jones, Cnemist, Westminost-r-road, Liver- 
pool. 


Rubber Stamps. How to make them; detailed 
illustrated instsuctions post trec 13 stamps.—Watson and Co., 
Canning-road, Wealdstone, Harrow. 


Good Black Silk, 3s. per yard, stamp for pattern.— 
M., 5, Lenham-road, Lee, 8.8. 


A Rare Opportunity Offers for a steady 
Mechanic who understands sewing machines, to take a share in 
old-established business in a large provincial town. Capital 
required, £200.—Address, W.T., ENotisu Mecuanic Office. 


Universal Trade and Amateur Supply of Scientific 
Apparatus, wholesale, retail, new, second-hand, cheap, reliable. 
w A TOERE , Science Bepot Hire and Exchange.—Chenies-street, 

Electric Stores.—Unapproached for quantity, 
variety, and cheapness especially. Frictional Machines, Coils, 
Batteries, Motors, Telegraphs, Bells, Wires, Fittings.—Carratzi. 


Electro-Motors for Rails, Boat, Pumps, Vacuum 
Tubes, &c., 20s. to 30s. 9in. Armature, Wheels, Axis, Commuta- 
tor, 10s. Magnets, 3s., 5s. Full instructions.—CapLarzi. 


Iatensity Coils, Magnets, Bells, Telegraphs, best 
Medical Coils, Batteries, Vacuum Tubes, &C.—CAPLATZI. 


Lathes.—Engineer’s, Watchm aker's, Dentist’s, Seal 
Engraver's, Lapidary’s, Lens Grinder's, Parts, Tools, and Be- 
longings, 303 , bvs., £3, £5, £8, £10.—Capcatzi. 


Presses, Lithographic, Copperplate, Printing, Stamp- 
ing, and Rolling, Fiatting Mills, Anvils, Vices, Grindstoncs, 
Emery Wheels, &¢c.—CaraTzi. 


Entertainments.—Grand Display of Apparatus 
on hire weekly, at 2s. per £ value. Electric Light sete, £3. 
Dynamo- Machines and Motors.—Capratzi, 

Coils, 


Measuring Instruments.—Resistance 
Rheostats, Klectrometer, Magneto-meter, Electric Counters, 
Tangent, and other Galvanometers, Torsion Balances, German 
Silver Wires.—Carcatzi. 


Interference Line Micrometer Dividing 
M‘crometers, Sectors, Gauges, Clockworks, Cog and 
wheels of all sorts.—Carratzi. 


ines, 
evel 


Telescopes, ?, 3, din. Refractors, 3, 5,6in. Reflectors. 
First-class Stands, 6 G.'s, Eyepieces, Tubing, Finders, and ac- 
cessories. Complete mounts.—CaPLATZI. 


Spectroscopes, Table, Direct Vision, Pockets, 
Dest makers, rrisins, Nichel’s, Camera Sucidas. Iceland Spars, 
Dense Crown, Flint for best Prisms and O.G.’s.—Carcatzi. 


Electrio Light. All Requisites, large and small, 
as lamps, batteries, cardons, chemicals, wires, screws, dynamos, 
magnetos, materials, &c.—CarLatzi. 


Frictional Machines, 8, 12, 15in. cylinders, 10s., 
15s., 208., 308., 40s.,all accessories. Polytechnic Leyden jare,4 
gallons, 10s. (not glass price). Plate machines, haif-,;rice.—Ca- 
PLATZL 


Microscopes, accessories, large number. Powel and 
Lealand, £12; Browning's Binocular, £7; Secicty of Arts’, 403., 
60s. ; Youths, 5, 10, 20, 803.—Carcatzi. 


Castings, Photographic Flange, Telescope Cells 9d. 
per 1b., Racks, Tubing, Screws, Tripods, &c., Iron Stands for 
Micro. and Telescopes.—CaprLartzi. 


' Warrants all supplies; no toys or catchpennies, 20 
years established. Inspection invited. Beware of imitators. 
No cheaper house.—Capuamtzi. 


Photo. Apparatus. Our Stores are replete with 
cameras, lenses, and all accessories, speciality stands, bellows for 
fitting to camera, best single and double backs, &c.—Carratzi. 


Model Department. Ve cheap Engines, 
Bollers, Boati: o indere, Fittings, Materials, Wheels, parts of al 


kinds up to 1 H.P.—Carvatzi. 
Chemistry Large Stores of good second-hand 


apparatus at ha a rice. Noted for balances, graduated glass, 


cabinets, bottles.—Carratzi. 

Particulars Weekly. Catalogue 2d.—Dr. Ca~ 
PLatzi, Science Depot, Hireand Exchange, Chenies-street, Tot- 
tenham Coeurt-road. Near University Oollege and British 


Museum, and five stations. 


Perambulator, superior bicycle wheels, Hood, por- 
celain handle, 36s.—G. , 428, Edgware-road, W. 
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Bicycle, Para:on, bright, in good repair, £3 103.— 
J. Diss, 72, Old Oak common, Willesden Junction. 


ificent and Novel Slides for the Polariscope ; 
sample 8 stamps.—WitLiam Crewe, 16, Machell-road, Nuphead. 


Japanning. Machines, Scale Beams, Trunks, 
Baths, &c.—J. Camrcece, 9, Clare-street, Hallfax, Yorks. 


Oxygen Generator (never used), no gas-bags 
required, for anything useful.—Francis, Rochford, Essex. 


Dynamo Machine for hand power, complete set 
parts, iron and brass castings, wire, &c., 30s.—PaTRICK. 


Incandescent (carbon) Electric Lamp and five-cell 
Battery, 268.—Patariek, 15a, White Lion-street, Chelsea, 8.W. 


Fretwork Sheets for Sale, cheap, 20 blocks 22 by 
17.—Particulars. T. Sroruer, Wcod Carver, Ipswich. 


Rings, pure Nebaska Gold, Ladies’, set with pure 
paste gems, 2a.6d free.—Evirorn”“ Dutwica Racisteg,”’ Blenheim - 
grove, Peckham. 


Lockets, pure Nebaska Gold, highly finished and 


newest patterns, 3s. 6d. Large size,5s.6d. Diamonds and rubies, 
83. 6d., free.-Above. 


Bracelets, not to be told from pure gold, very hand- 
tome, 43. and 6s. 6d. Rubies, diamonds, and pearls, 108. 6d., free. 
—Above. 


Rings, wear like fine gold, Gent’s, set with diamonds, 
3s. 6d. and 63. 6d., post free. send size.—See below. 


Watches, highly finished, in pure Nebaska Gold 
cases, Gent's 18s. 61., Ladies 21s., keyless 3us. and 35s.—See below. 


Any Article sent on approval on receipt of a Postal 
Order or stamps —Epirorn ** Dotwicu Reaistez,’’ Blenheim- 
grove, Peckham, 


Metallic “E” Violin Strings. Gut quite super- 
seeded and out of date. Four post free, ls.—JoHon Evanco, 36, 
Kelvin-grove, Liverpool. 


Great Success. Ladies’ Beautiful Cloth Dress for 
ob ese quality ; patterns 2 stamps.—Fiartu, Kirkgate, Wake- 
eld. 


Splendid 44in. Open-fronted Tricycle, direct spokes, 
patent hill gear, will climb any hill, new last October, price £10, 


cash.—FintH, Kirkgate, Wakefield. 


New Violin by “ Fiddler,’ with good, full-mounted 
comer bow, compiete 2lse.—W. Witton, Pennfields, Wolver- 
pton. 


Hardy Irish Ferns, 10 varieties, good strong plants, 
ls. 2d. doz., free.—M. Coxin, Innishannon, Uo. Cork. 


Beautiful Monograms, 40 sheets notepaper with 
ni in gold, 7d.—PĽPENRY, 70, Bevenden-street, Hoxton, 

ondon. 

Alpine Auricula Flowering Plants of the finest strain, 
2s. 6d. doz., free.—James Dixon, 26, Fellside, Kendal. 


Hardy Lake Ferns, Asplenium Viride, Lastrea 
Rigida, Colina, Montana, Dilitata, Parsley, Polypodium, Robder- 
ee, l4 stamps.— 


tianum, ded teh Dentata, Trichomanes, 
Joux Buans, Cliff Brow, Kendal. 


Lathe for sale, 4jin. centres, 3 speeds, and aslide-rest, 
£A.—G. P., 14, Nunthorpe-road, York. 


Launch Engine, 34 by 4}, link-reversing motion 
and pump, £5 10a.—rarxear, Octagon, Plymouth. 


Lantern Photographs, 10,000, with i 
irom bd plain, 1s. oad oat Pcumruagr, Beto 
gham. 


Gelatine Films for photographs, reduce cost and 
ADONE of photography to um.—A. PoMPHREY, Birming- 
m. 


The Filmograph carries 100 films or 12 plates: 
Lightest Photo. Apparatus. lllustrated tests.—Pu{xruReErT, Bir- 
mingham. 

Filmographic Mannal, free 6d., with photo- 
graph from Film Negative. Ful] instructions. Films, Pilmo- 
graph.—A. PumpHrer, Birmingham. 

100-Fold Filmograph Slide, can be used with ordi- 
nary Panti Plates changed anywnere.—A. PomPpuasy, Bir- 

gham. 

Dry Plates, perfectly instantaneous. Every reader 
can have samples for 6d.—P. MırTtcurLL, Sydenham, 8. E. 

Three-Horse Engine and Boiler, complete, £15 (given 
up business). —R., 38, High-street, We!sbpool. 

Kneading Machine, nearly new, cost £6, sell for 
£2 (given up Suess suitable for family orsmall bakery.—K., 
86, High-street, Welshpool. 

Spring Balances (warranted correct), to weigh 
from ilb. to 400lp., price 5s. 6d.—Jamgs Parxinson, Golborne- 
street, Warrington. 

Sample Bottle of Polish, as above, with instruc- 
tions, post free, ls. dd.—Jaues Panginson, Golborne-street, War- 
rington. 

Slide-rest, 10in., £3, combined engine and boiler, 
4łin. diam. cylinder, £17.—231, Swan-road, West Bromwich. 

Collographic Photographs for Machinery and Trade 
ores: Sample and list for 2u.—Pumrurey aad Day, Birmiog- 

am, 

Rubber Stamps.—Full instructions for making 
them without previvus experience, 4d.— 98, Devonshire street, 
dheffield. 

Rubber Stamps, 1s. cach, monogram 1s. 1d.; 
Name, ls. 6d. Warranted complete. Particulars one stamp.— 
Devonsnire-street, Shefficid. 

8trong-seamed Copper Boiler, 3}łin. by 7}in., with 
water gauge, steam dome. union, whistic, manhole, safety-valve, 
and tap, 10s.—Aprua, Wellington, Somerset. 

Prismatic Circle, beautifully made, with tripod, 
cost over 220, Five Guinoas.—Grocsr, 64, High-street, store 
Newington, London, N. 

Dipleidoscope, by Dent, with book of instructions, 

Hd a aa dala 54, High strect, Stoke Newington, Lon- 


Telephone Transmitters and Receivers, by 
nomion and Co., are the simplest, cheapest, and best.—s, Hil- 
street. 


Firms and Institutions whose premises are too ex- 
tensive for speaking tubes to carry, should have Nrwrown and 
Co.’s Loud Speaking Telephones, 6, Hill-street, Birmingham. 


Gower Bell instruments are furnished with two ear 
tubes, so are those ty Newron and Co,, and quite as loud, and 
clear of all patents. 


Incandescent Lamps, 2s. 6d. each.—A. Grove, 
Lower Sydenbam, 8.E. 


First-class new Clarabella Stops, voiced, 14s. 


each.—Gnezn's Pipe Factory, Ipswich. 


Printing Office, Two Presses, 11 Founts Type, t» 
cost £21, sell £10 1Us.—P. Wuitron, Henfield. 
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TRIPLE EXPANSIVE ENGINES. 


PRE success of the compound principle 
in marine engines has been so greatin 
recent years, that it is not surprising some 
adventurous spirits have sought to obtain 
greater economy still by means of three 
cylinders, expanding the steam from high 
pressure through three stages,- and the dis- 
cussion at the recent meeting of the Institu- 
tion of Naval Architects may possibly help 
to throw some light on the subject, though 
it is evident that great diversity of opinion 
exists. The subject came up for discussion 
on a paper read by Mr. Kirk, of the firm of 
R. Napier and Sons, ia which that gentle- 
man described the triple expansive engines 
of the screw-steamer Aberdeen, one of a class 
which makes thelong voyages between Aus- 
tralia orChina andthis country, in which even 
a small saving in coal becomes of consider- 
able importince. In 1874, a vessel was 
fitted with engines of the triple expansive 
type, working with steam having a boiler 
pressure of 150lb. on the square inch; but 
unfortunately the boilers failed very early, 
and had to be taken out, so that the experi- 
ment came to nothing, and it was left to 
Messrs. Geo. Thompson and Co. to give an 
order which enabled another step in advance 
to be made. The engines of the Aberdeen 
are practically of the same design as those 
of the earlier vessel, being respectively 30in., 
45in., and 70in. in diameter, with a stroke of 
4ft. 6in. The boilers are two double-ended 
ordinary pattern, made in steel with six 
Fox’s corrugated furnace-tubes, giving a 
total heating surface of over 7,000 square 
feet. The pressure is 125lb., there is no 
superheater, and while the high-pressure 
cylinder is not jacketed, the intermediate is 
surrounded by steam of 50lb., and the 
low-pressure cylinder with steam of 
15lb. above the atmosphere. On her trial 
the vessel consumed 1:28lb. of coal per 
indicat+d horse-power, a rate which may 
be taken as equivalent to 13lb. in ordinary 
work. The percentage of steam condensed 
in the jackets, carefully measured into a 
tank, was nearly four per cent. of that ad- 
mitted to the high-pressure cylinder, and a 
subsequent experiment showed that the loss 
of steam between the bigh pressure and the 
low pressure, added to the steam condensed 
in the jackets, was about the same as took 
place when the steam was shut off from the 
jackets. That is simply what might be 
expected, but it does not show a real loss, 
for, as has been frequently pointed out, it is 
cheaper to use steam in heating jackets, 
than to lose it by condensation in the 
cylinders. In the case in question the 
high-pressure cylinder was not jacketed, 
and there was consequently a considerable 
loss of heat in expanding into the inter- 
mediate cylinder, the very point at which it 
is most important, not to lose any heat that 
can possibly be saved. It may be asked 
why, if three cylinders are an im- 
provement upon two, why should not four 
be an improvement upon three; and the 
answer must be that, putting aside the cost 
of the machines themselves, such an ar- 
rangement would give an advantage. Triple 
expansive engines have been made with the 
high-pressure cylinder placed above what in 
the ordinary compound-engine would be 
the high-pressure cylinder, thus driving on 
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two cranks; but this arrangement is ob- 
viously open to the objection that if the 
ratios of expansion are approximately 
equal in the different cylinders, the strains 
are unequal, and so are the several ranges 
of temperature. Hence Mr. Kirk concludes 
that it would be better to have two low- 
pressure cylinders, and to put the high- 
pressure on the top of one, and the inter- 
mediate on the top of the other. It may well 
be doubted whether the gain in passing steam 
through four cylinders thus arranged would 
pay for the extra cost, especially as there 
would be the friction of two extra slide- 
valves and their gear to deduct. Theoreti- 
cally, there is a gain, but practically, there 
may be losses which experiment only can 
determine, and therefore the performances 
of the Aberdeen will be studied wi'h much 
interest by marine engineers. Mr. Parker, 
who had an opportunity of witnessing a 
trial of the new triple expansive engines, 
read a paper on the economy of compound 
engines, in which, after pointing out that 
there is a loss in the ordinary two-cylinder 
compound between the expansion of the 
steam in the high-pressure and its admission 
to the low-pressure cylinder, during which 
expan-ion no work is done, he emphasised 
the fact that in spite of that loss, 
which is really considerable in the best 
designed compound, the latter engine 
is more economical than the single cylinder, 
for the simple reason that the range of tem- 
perature is divided into two, and the con- 
densation in either cylinder is not so great 
as ina single cylind:r engine. But a limit 
is reached in which expansion in the two- 
cylinder engine produces a greater loss than 
gain; hence the endeavour to obtain, with 
higher pressure and a longer range of ex- 
pansion, a greater degree of economy by 
means of three cylinders—a vessel having 
been recently completed in which the pres- 
sure is as high as 1501b. The discussicn on 
the two papers was opened by Mr. Deny, 
who gave a practical turn to it by 
stating that he had a steam tender 
fitted with a boiler capable of carrying 
1201b. of steam, with which he would make 
some experiments. At present she is fitted 
with an ordinary compound engine, and 
Mr. Denny will work her for some time at 
90lb. pressure, and take account of the fuel 
used; then he will fit a third cylinder on 
the top of the high pressure, and work with 
three cylinders and 120lb. pressure, and 
compare the consumption of fuel. The 
results will be laid before the Institution 
probably next ycar, so as to give an ex- 
tended trial, and we venture to think that 
they will be of more real utility than half 
the arguments used by those who perennially 
debate this question. Mr. Longridge con- 
tended that for every engine there is 
a pressure and a grade of expansion 
which give better results than any other, 
and argued that the economy of the com- 
pound is not due to the principle, but to 
the circumstance that the engine is worked 
expansively. He expressed great faith in 
supethcating, and asked whether it was 
beyond the skill of engineers to produce a 
good superheater. Other speakers dweit on 
the advantages of high-pressures, and Mr. 
Cowper called attention to the action of his 
‘* hot-pot,’’ and dwelt on the importance of 
bringing steam into contact with hot sur- 
faces. Mr. McFarlane Gray, however, said 
that the theoretical gain by raising the 
pressure from 60lb. to 1201b. was 14 per 
cent., which, in practice, amounted to 
about 12$ per cent., and be asked whether 
it was worth while to use threa cylinders to 
gain that percentage. That, we imagine, is 
a question to be settled by experiment, 
for, as Mr. Kirk mentioned subsequently, 
theory and practics do not always coincide. 
In the mercantile marine it has been con- 
clusively proved that compounding is es- 
sential to economy, but Mr. Kirk does not 


see much advantage in steam jackets with 
high piston-speeds, though they are, he ac- 
knowledges, serviceable in the case of low 
speeds. They convert the low-pressure 
cylinder into a boiler, but he thinks that the 
steam thus made ‘is better drained away. 
He fails also to see much good in the ‘‘ hot- 
pot,” because the steam is not heated up 
with waste heat, and so on—doctors differ- 
ing, who shall decide except Experience? Mr. 
Parker replied to some remarks of Mr. Long- 
ridge’s by the statement that 60lb. steam had 
been tried with single cylinders in the Cir- 
cassian fortwo Atlantic voyages, and theresult 
was a stupendous failure. Experiments with 
and without jackets had been made in the 
Aberdeen, and the result was that prastically 
there was little to choose—that the jackets 
gave so slight an advantage that it is not 
worth while complicating a machine by their 
use; but he clinched the whole question by 
saying that the consumption per ton per 
mile was the only point to which owners 
would pay attention, and that that is so 
complicated with the efficiency of the screw 
and the ship that it is not easy to arrive at 
any just conclusion as to the relative merits 
of different patterns of engines. That is the 
dispute in a nutshell. No marine enginecr 
would nowadays think of using single- 
cylinder engines if economy was his object, 
a d as to the best type of compound, experi- 
ence only can give a definite answer. 


THE SELLON - VOLCKMAR SE- 
CONDARY BATTERY. 


T PANES to the lively controversy which 
has taken place between those who 
represent the Faure battery and those who 
are the inventors or owners of the patents 
of the new “accumulator,” the public are 
learning something more of the construc- 
tiou of the rival batteries than could be 
gathered from a perusal of the specifications 
filed by the patentees. As exhibited at the 
Crystal Palace, where it supplies current to 
the Lane-Fox lamps in the Alhambra Court, 
there can bə no doubt tħat the Sellon- 
Volckmar accumulator is really a practical 
success—whether it is superior to the Faure 
must be left to experts to determine. At 
tbe Palace, a battery of 39 cells supplies 
current to 200 lamps, nominally of 20 
candle-power, for a period which may te 
as long as seven hours if the battery is fully 
charged. The candle-power in this case is, 
we believe, really more than the nominal 
system of reckoning makes it, for the car- 
bons, owing to the steady working of the 
secondary batteries, can take a stronger 
current than they can from the dynamos. 
The exact construction of the Sellon-Volck- 
mar cell cannot be made public at present, 
as some of the patents are not yet com- 


pleted; but sufficient is known to 
give an approximately accurate de- 
scription of the chief points of the 


construction. Mr. Sellon, the vice-chairman 
of the Anglo-American Brush Light Co, 
has for some time devoted his attention to 
secondary batteries, and since August last 
has taken out four or more patents, and has 
acquired others. M. Velckmar, whose 
name is associated with that of Mr. Scllon, 
has also taken out patents; and it is, we 
believe, on a combination of these that the 
new battery has been constructed. At any 
rate, Mr. S-llon found it necessary to pur- 
chase the patent acquired by Mr. Swan last 
year, which we described on p. 414 last 
volume. A reference to that description 
will show that the main idea of Mr. Swan’s 
invention was to secure as large an amount 
of acting surface as possible in a small space, 
while preventing the spongy lead from 
falling in a heap at the bottom. He 
accomplishes that by corrugating the plates, 
or by making them cellular like a honey- 
comb cut vertically ; and, according to Mr. 
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Sellon, that is practically the plan adopted | others, and whatever may be the final result 


with the new battery. The plates have no; of the controversy between rival inventors, 


supports, and are in appearance solid pieces 
of metal kept apart by pieces of prepared 
wood, and immersed in the usual dilute 
solution of sulphuric acid. In reality, the 
plates are full of interstices or holes con- 
taining .the material which is acted upon 
by the exciting liquid, and the changes 
in the chemical condition of,.which afford 
the means of storing energy in a form that 
can be subsequent'y given out as elec- 
tricity. Taking the actual words of Mr. 
Sellon, we learn tbat this material, 
which is for the time a secret pre- 
paration, but whicb, we may safely assume, 


is an oxide of lead,. minium, litharge, 


lead..dross, or finely divided lead in some 
form or other, forms, so to speak, a solid 
alloy with the plates themselves, though in 
what degree it can be a solid alloy and yet 
be changed and rechanged by the taking in 
and giving out of a current of electricity is 
not quite clear. Probably all that is meant 
is that the oxidisable material-is in one with 
the lead electrode,.and does not require the 
supporting. wrapper of asbestos, felt, or 
canvas, which, from. its perishable nature, 
is the weak point of the Faure battery as 
publicly described. This absence of sup- 
porting material for the spongy coat of lead 
appears to be the chief improvement, if 
improvement it be, of the Sellon form of 
secondary battery, and the patentee looks 
forward to the time when electrodes weigh- 
ing half a ton or a ton each will be used, a 
number being arranged in ‘strong masonry 
tanks forming the reservoir which is to be 
the counterpart of the present gasometers. 
M. Faure writes that in December, 1880, he 
had a French patent in which perforated 
plates. formed the principal claim, and since 
August last he bas instructed the manufac- 
turers that all plates without exception 
ought to be perforated. Further in February, 
1881, he obtained a patent in which the use 
of gauze or cloth made with lead or other 
wire is especially mentioned as a substitute 
for felt as the support for the lead material on 
the electrodes. How far the various patents 


are valid remains to be seen, but it is clear 


that a great deal will turn: upon the actual 
wording of the claims, for both De Meritens 
and Tommasi have brought out secondary 
batteries which are practically formed of 
perforated plates—sece pp. 356, 536, 
last volume—and it would at least 
appear. to be doubtful whether ‘‘ perfora- 
tion,” in its various modifications, can; be 
claimed as an invention. Be thatas it may, 
however, the published statements concern- 
ing the new battery claim that witbin a box 
of acapacity less than half a cubic foot, 
62lb. of active metal is confined, which 
yields, when properly charged, an amount 
of current equal to one horse-power per 
hour, giving off from 360 to 400 ampères at 


any required rate up to 40 ampéres per hour.. 
That is the small size; the large standard 


size contains nearly 3001b. of metallic com- 
_ position, and can yield five horse-power of 
electrical energy for an hour, or from 1,800 
to 2,000 ampères at any rate up to 250 am- 
pères per hour. As described, the battery 
is simple, consisting merely of plates: of 
alloy (presumably one in which: lead forms 
the chief component) about a, fin. thick, 
perforated with as many ‘holes about jin. in 
diameter as it is possible to make. The 
holes are filled with the metallic composi- 
tion or preparation, and the plates are con- 


nected alternately, or in series, with thick. 


copper wires. The weight of. a large 
standard size cell complete is about 38010., 
and of that it is asserted thatnearly 3001b. 
consists of the active material by which the 
energy is stored. Apart from other con- 
siderations, which are probably sufficient in 
themselves to determine the use of lead for 
storage batteries, the low cost of that metal 
places it’at a considerable advantage over 


if seems clear that ‘the secondary batteries 
which are to play an important part in the 
future of electric lighting will be made of 


lead on the principle long ago utilised by M. 


likely, someone invents a battery the work- 


'ing cost of which is nothing, by reason of 
the products of the chem‘cal action being of 


a greater commercial value than the sub- 
‘stances employed in forming the cell. Re- 


properly charged yields about 60 per cent. 
be obtained by modifications in the method 


must be an improvement, and asa trial is, 


presentative experts, their report will be 


awaited with considerable interest. 


THE MANUFACTURE OF INCAN- 
DESCENT LAMPS. 


E have from time to time described the 
processes adopted in the ‘preparation of 

the various parts of incandescent lamps, and 
have also given some idea of the difficultiés 
which rival.inventors have more or less success- 
fally overcome. Mr.-Crookes,: in the specifi- 
cation of a patent lately issued, gives an 
interesting résumé of the different processes 
through which a completed lamp has gone, with 
the special devices forming the subject of his 
invention. The specification is No. 3799, of 
1831, and contains eight figures, showing the 
lamps in various stages. The actual shape of 


-but we will assume that it has to be made from 
a piece of tube, which may conveniently be of 
the full diameter of the intended lamp. One 
end of this tube is, then, drawn down to a small 
diameter in such a manner that when the 
operations are completed and it is removed, that 
end will be rounded off. The other end .is 
closed, and being softened for an inch or so, is 


blown out to form an extension of a smaller | 


diameter than the main piece. While still soft, 
with a two-pronged tool, this extension is 
doubled inwards, the two points of the tool 
making little pits at the bottom of the doubling, 
which may be said to resemble the finger of a 


glove, drawn in upon itself for half its length. |: 
At this stage the extension may be separated from |’ 


the main tube, but, whatever plan.is followed, 


the two little pits are perforated, andconducting- | | 


wires sealed into them directly if platinum is the 
metal, or with the aid of arsenic glass or white 
enamel, when other metal is employed. In that 
case the wires are coated with the enamel or 
special preparation, and incased in little cylin- 
ders of glass, which are readily united to the 
glass that may now be said to form the stem 
of the lamp. If the extensisn has been already 
cut from the body of the tube, we have the 
Jatter.as the envelope, and the former as the 
stem, which can be finished in any suitable 
manner for connecting to the brackets or 
supports. If the wires are of platinum they 
may be imbedded in the glass without liability 
to epeedy fracture from difference of expansion ; 
but there is a serious objection to the use of that 
metal in the fact that its specific conductivity 
is only about 18, taking silvér as 100. ~Copper, 
which is much cheaper, and has'a ‘conductivity 
only slightly less than that of silver, cannot be 
used with safety, ou account of the difficulty of 
making a good and permanent connection with 
the glass, but that is avoided by Mr. Crookes 
by means of a compound wire, having.a core of 
copper or silver with a sheathing of platinum. 

he carbon filaments, or bridges, are now 
attached to the wireterminala by any of the usual 
methods; butin order to increaso their rigidity, 


Planté—unless, indeed, which scarcely seems 


garding the existing storage batteries as 
being practically equal so far as cost and 
maintenance are concerned, it is obvious 
that the superiority of one over the other 
will be determined solely by the percentago 
of energy returned, and from a carcful series 
of experiments, the report of which has. 
been presented to the Paris Academy of 
Sciences, we know that a Faure accumulator 


of the energy of the current put into it, but 
if is just possible that a larger return may 


of charging. It. follows, therefore, that if 
the new battery can .give a better return, it 


we believe, about to be made by some re-. 


the glass envelope is not of much importance, 


Mr. Crookes makes them of flat section, and 
gives a twist of a quarter of a circle in 
placing them between the terminals: Several 
bridges and stems having been prepared, the car- 
bons undergo the most important operation of all. 
They are placed in a glass vessel suspendedfrom 
glass-covered wires passing through a stopper 
or plate of valcanised fibre, which is so placed 
at the top of the jar as to afford facilities for 
closing the vessel air-tight by a mercury seal. 
At the bottom of the vessel is a little cup 
containing chloroform, orin its absence a tube 
is provided for passing that liquid into the jar. 


- nm 


Other substances may be used, as is well under- . 


stood, the object being to render the carbon 
filaments homogeneous. The apparatus being 
arranged, and the air exhausted, the resistance 
of each bridge is measured, and if it is found 
to be too high, a current is sent through, raising 
‘the filament to a glowing state, until eufficient: 
carbon has been deposited to increase the con- 
ductivity to the required standard. Bridges thus 
prepared are ready for the final operation: they 
are placed in the envelope, and the stem and 
neck are securely joined by fusion; the lamp is. 
then exhausted and sealed in the usual manner, : 
We gavea description ofthe method of preparing | 
carbon filaments paterted by Mr. Crookes on p. 
247 of the last volume. ` 4 . 
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PRACTICAL NOTES ON PLUMBING.— 
| XXXII" 
By P. J. Davies, H.M.A.S.P., &. 


Door-Action Water-Closets (Fig. 180). 


HERE are a great variety of methods for 

fitting door-action closets ; but in point of 

fact, thouzh many plumbers make a great fuss 
when fixing them, there is very little more to be : 

studied than in fixing a seat-action closet, and it 

will be readily seen that either may be fitted to 

the other. Fig. 180 illustrates a very simple 
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method of connecting the door A to the crank 


B, which crank is in its turn connected to the 
cottage-valve D; this valve may be fixed ag 
shown, or under the closet-seat at L, orin © 
almost any other position. It will be seen that, 
if the door is pulled apen from the outside, that | 
the wire M will pull the crank B, and work the © 
valve D, and as long a8 the door is kept open 
will the water continue fò flow, unless the valve | 
is of the -waste-preventing’ description.” Uf 
course the valve can be fitted with a regulator 
or other retarding mechanism at P to keep it 
open for any:given time (see K, Fig. 188). 

‘I cannot say that I am. much in favour of 
door-action closets, although fitted in a sanitary 
point of, view, seat-action being the preferable, 
and therefore when executing, contracts of the 
door-action kind, endeavour to fix an additional 
pull-up valve as at Q, H, I, which allows the 
user of the closet to flush the pan of the closet — 
during the time it is in use; orif the extra pull 
is too much expense, I fix’ a pull to work the 
door-valve, as shown at K (Figs. 178 and 181). 

Fig. 181 is a diagram of a door-action closet ` 
with the door opening ‘inside. ‘i This: arrange- ‘'' 
eee! 


° From the Building News, ' All rights reserved, 
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ment is effected by fixing a pulley-wheel on the cí the inlet. These valvescau be made with the 
top part of the door-frame or lintel of the door, | lead pipe and a piece of copper for the valve, or 
and with a chain connecting the. door to the |/can be bought ready-made. E, F, G, H, and 
lever of the valve Q,:as shown. This valve ia’ 


ee ne -e 


readily be cleaned out with spirits of salts, &o. 
I is the supply-pips, which is mide good to the 
arm of the urinal by means of a putty joint, or 
a really good plan is to have a socket, Osection 
(Fig. 186), with centre pipe as at P, to enter the 
inlet, the socket O to be filled up with red and 
white-lead and simply pushed over the arm as 


C ia a spreader for screwing into the closet basin, 
which is an improvement so far asthe doing 
away with the putty joint ; but I cannot say that 
the spreading qualities are at all times; good. 
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-cranked pull B as shown. at 


also provided with an extra pull as at S, and 
an additional valve at C D, or the valves may, 
be ee by the use of a treadle or pedal as, 
at : . ea 7 

Fig. 182 illustrates another door-action 
closet, the door of which may.be made to open 


sometimes made to py itself by means of a 
siphon or other equivalent arrangement. This 


buildings and places about London. _ 
The next simple method of water-supply to 


M I N (Fig. 185), and next the spring thumb 
valve, as shownat M N (Fig. 186), and P Q 
(Fig. 187). ve = 


l Ta n A water supply-of which - may be governed bya 
-either inwardly or outwardly, by fixing the 
Q,to point inwardly 
to the closet, and at right. angles-with the door : 
this however may be varied to suit circumstances. 
This valve may also be worked with a slotted 
pull-up pull H, I, or by treadle arrangement on 
opening the door, or otherwise. 

This diagram illustrates a pedal-action w.c. ; 
also a pull as at A. The pedal is fitted to the 
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riser of the w.c., and is so arranged that the MN ay 

pedal-lever will Jift up the lever of the valve or ll 

pan-closst exactly in the same manner as the TEE 

closet-lever does the valve-lever of the water e si Ii \ 

supply. This treadle is also made to allow the PREMARIN 

lever of the closet to fall, notwithstanding it a ie INN 

is kept pressed down, so that it becomes a | bl le À 

waste-preventer. == >00 ov SEULI fait “(si 
Fig. 183 A illustrates a flap-valve for the end = =N) T 
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EAA | as ehownin section at O P Q (Fig. 185), or it 
may be constructed on the diaphraga (Fig. 161) 
principle. When these cocks are used, it is the 
general custom to fix them direct: to the arm of 
the urinal by means of a putty joint, or at other 
ti. es by ashort length of leaden pipe to connect 
the cock and urinal. The outlet S of the urinal 
is generally fitted into a stink trap of some kind, 
and the:urinal lugs- F-T screwed to & plugged 
wall. The proper height from the top of the lip 
V to the floor should.-be 2ft., and should not 
ever exceed 2ft. din. 

This is a section of a treadle urinal, showing 
the fitting with pipes complete. J K is the 
Liar se Rene eae Da ee ` |-| cradle union so frequently used to let into a 
“of &-safe-pipe to prevent wind getting into the | wall, &c. XK isthe outgo, leading into the trap 
‘overflow pipe.’ A is the flap, B the seating, and | L. This trap should be fixed so that it can 
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kind of urinal is greatly in use in the public 


urinals is the ordinary stop-cock, as shown at: 


Fig. 185 illustratés an “ê Angle Urinal,” the | 


spring cock, s§0p-cock, or waste-preventing cock, .|. 


MND ea | : 
STATES ba a The same kind of spreader is at times used for} at N (Fig. 185), when the surplus red-lead will 
Tih ih at the inlet to lavatory basins, which see further | be pressed out andjoint made. O L (Fig. 187) 
n yooo i a -Lt on. a is an elevation of the socket, but bent as at O, 
7 ATA a j | to show that the pipe may be brought in from 
He Urinals.—“ Running Water CHRP ° . | behind, and ths socket unscrewed at the flange 
“I (Fig. 184). |. to allow the urinal to be taken down at any 
| olf Perhaps the simplest kind of water-supply to | time without. disturbing the walls, &c. 

- AAA ad TTT Al || serve, especially to public urinals, is the orfiinary |’ A (Fig. 186) is a section of the treadle which 
7 Hi Hel A i | running supply through a pierced pipe down a | isheld up by the head of the stud (*) fixed upon 
HAA a Hl AA i} | stone slab, or a bent pipe as at G H (Fi 184), ithe end of the weighted lever D. It will be 
HAA o lE HM om a which, of course, may derive its supply from | seen that by placing the foot upon this treadle 
5 Ml Nie | i) Mall qt | any source. The pan B holds a large body of | (a8 in the seat-action closets) the lever D is 
i A Ii AN a | ll i HAV | water, and has a standing waste that receives | brought;up, and so opens the valve to allow.the 
a KLO lil the overflow, and which can be lifted ‘for’ water to run; but the moment.the user of the 

i IDS oa Hi emptying say once in 24 hours. The pan is] urinal walks away, the water ceases to flow. 
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Fig. 187 illustrates an elevation of the method 


of fitting up a lipped urinal for-fixing against a 
flat wall with treadle apparatus. The frame 
employed for fitting the valve isan improvement 
on the last-mentioned in so far that it forms a 
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safe to catch any water that may leak from ths 
valve, &c. Gis the waste or overflow pipe. 
. \: A A : >r 
Naa To be continued). 
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WENHAM'S UNIVERSAL INCLINING 


AND ROTATING MICROSCOPE. 


HIS new mioroscope (Fig. 1) has been de- 
vised by Mr...Wenham specially to obtain 

a large range of effects of oblique light both in 
altitude and azimuth. The principal movements 
are as follows :—(1) An inclination of the limb 
together with the body-tube, stage, substaze, 
and mirror, in a sector sliding within jaws 
attached to the rotating base-plate. The centre 
of this inclining motion is (very approximately) 
the point where the plane of the object cuts the 
optic axis, t.c., a point situated about the thick- 
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--ness of an ordinary object slide above the centre 

of the surface of the stage. (2) An inc‘ination 
. of the limb to cither side upon an axis 
. attached to the centre of the sector. The contre 
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line of this axis } rolonged forwards also int»r- 
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sects the optic axis in the plane of the object 


on the stage. 


(3) A rotation of the inetrument 


upon its circular base, the optic axis being the 


centre of motion. 


The leadiug principle followed in the con- 
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struction of the stand is, that when it is inclined 
backwards (as in Fig. 2) or turned laterally (as 
in Figs. 3, 4, and 5), or rotated on the base- 
plate, a pencil of light from a fixed source will 


Tic. 3. 


always reach the object, all the movements, 
whether separate or combined, radiating from 
the object (or the prolongations of its axes) as a 
centre. . 


The mechanical stage rotates completely, and. 
is a modification of that of Mr. Tolles (of 
Boston, U.S.A:), in which the rectangular 


} motions are effected by milled heads acting on 


the surface and entirely within the circumfer- 
ence. In recent volumes of the EnausH 
MzxcHANIO we have several times referred to Mr. 
Tolles’ stage, and in No. 866 we gave a Fig. 
and full description of his latest modifica- 
tions in the construction; we therefore dispense 
with a detailed description of this stage, re- 
marking that with the exception of the v 
ingenious flange devised by Mr. Tolles to whic 
we directed special attention, all the essential 
points in the two stages are similar. Mr. Wen- 
ham’s stage is mounted on the Zentmayer 
system: it can thus be easily removed, or re- 
placed by a glass or metal friction-stage, &c. 
The rotating plate is graduated near the edge 
on the surface, and “finders”? are engraved in 
convenient positions ; the rotation can be effected 
by rack and pinion (milled head shown beneath 
the stage); two centering screws. enable the 
exact rotation round the optic axis to be secured. 
A simple and effective plan has been adopted of 


Fra. 4. 


applying the iris-diaphragm, hemispherical im- 
mersion illuminator, or Wenham’s “ half-disc ” 
beneath the stage, where they are held in-posi- 
tion by a small flange and a spring latchet. 
The substage can he removed entirely from 
the lower part of the limb by means of a metal 


-dove-tail slide, and it his the usual rectangular 


(centering) and rotating motions. The sub- 
stage condenser has a centering cap, and a 
rotating plate of the usual series of slots, central 


Fra. 5. 


stops, &c., is applied close to the lowersurface of 
the optical combination; an iris-diaphragm 
beneath modifies the diameter of the illuminating 
pencil. 

The coarse adjustment is of the ‘‘ Jackson ”’ 
form, with spiral pinion and diagonal rackwork. 


'| The fine adjustment acts directly upon a vertical 


slide carrying the objective only, and is con- 
trolled by vertical milled heads on both sides of 


| the nose-piece. 


In illustration of the variety of motions 
obtained with this microscope, Fig. 2 shows the 
sector inclined at about the usual position for 
working with central illumination. Fig. 
shows the lateral inclination of the limb, &c., 
the sector being at its highest position. Fig. 4 
shows the Zentmayer swinging tail-piece 
clamped to the sector (as suggested -by Mr. J. 
Mayall, jun.), the limb being inclined laterally, 
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and the substage removed: this lateral inclina- 
tion of the limb (the tail-piece with mirror, &c., 
being fixed) causes the stage to revolve upon a 
central horizontal axis, so as to present ‘the 
object to the illuminating pencil at all obli- 
quities. Fig. 5 shows the sector at the lowest 
position, so that’ the microscope-body ‘is hori- 
zontal, the tail-piece is clamped to the sector, 
the limb swung laterally about 45° to the right, 
and the substage removed: this position of the 
sector is that required for measuring angles 
of aperture by the graduations on the circular 
base. The axis of the lateral inclining motion 
is also graduated, so that either the degree of 
inclination of the limb or that of the swinging 
tail-piece can be registered. In all these posi- 
tions, and, indeed, in every po-ition in which 
the various movements enable it to be placed, 
the microscope is very steady. 

The construction of the stard has been carried 
out by Messrs, Ross, under Mr. Wenham’s 
instructions, and we understand that they 
purpose making such modifications as will permit 
a lamp to be carried by the swinging tail-piece, 
or placed at the lower end of the sector, and 
the mirror to be attached at pleasure to a 
rotating slide in the centre of the base: these 
alterations will add still more to the facilities 
for obtaining obliquely incident light,—Journal, 
Royal Mier. Soc. (with additions). 


THE NEW “OTTO” GAS-ENGINE, 


N the engraving below we give a view of the 
new 16 horse-power Otto-Crossley gas- 
engine, which can be seen at work in the West 


The spiral core is perfectly free to work in the 
helix, and the contraction or expansion of the spiral 
under the influence of the current from the trans- 
mitter acts on the diaphragm in much the same 
manner as though it was attracted by a magnet, the 
results being the same as in Bell’s, Gray’s, or Phelps’ 
instruments. A permanent magnei placed outside 
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the bobbin magnetises the ‘‘spiral core ” by ia- 
duction, so that the spiral is very sensitive, thereby 
making it sensitive to the influence of currents 
passing in the bobbin. The inventor expects to, 
ale y at least, overcome the influence of in- 

uced currents in the receiver, and to obtain more 
distinct articulation. The construction of the tele- 
phone will be readily understood by reference to 
the engraving, in which a portion of the instrument 
is broken away to show the internal parts. The 
diaphragm is mounted on a mouthpiece of the usual 
description, and the permanent magnet and bobbin 
with the inclosed spiral is placed in a small casing 
attached to the mouthpiece. The instrument is pro- 
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Corridor at the Crystal Palace driving some of 
the dynamos. Messrs. Crossley exhibit alto- 
gether eight engines; but that shown in the en- 
graving is the largest single-cylinder gas- 
engine ever made. So far as the framing is con- 
cerned, the engine is of novel design, and it has 
an improved governor, which renders the engine 
especially adapted for driving electric machines. 
Nominally of 16 horse-power, it indicates 40 
horse-power, and a glance at the figure will 


show that it is simplicity itself in the matter of 


fixing. The numbers of gas-engines now in 
use would be enormously increased if the gas 
companies, taking advantage of their position, 
would but supply heating-gas by a separate 
service. By dispensing with the costly purify- 
ing processes, it is known that coal-gas could be 
sold at a profit for little more than one shilling 


per 1,060 cubic feet, and at that rate power- |. 


users could, by means of one of these engines, 

have 40 I.H.P, for 10d. an hour, or, at the rate 

of one farthing per horse-power per hour. No 

words are needed to explain what an important 

effect so cheap a motive-power would have on 
© industries of the country. 


A NEW TELEPHONE RECEIVER, 


E illustrate a new telephone-receiver, the 
action of which is due to the contraction of 

& spiral magnet core ander the influence of the 
ria traversing the bobbin. The spiral core is 
z aoned at one end to the diaphragm, and is con- 
ected at the other end with an adjusting-screw. 


vided with the usual bindiag posts and flexible cou- 


nections. This receiver is the invention of H.S. 
Thornberry, of Winona, Minn., who may be 
addressed for further particalars. — Scientific 
American. 


THE APPLICATIONS OF ELEC- 
TRICITY.* 


(Continued from page 96.) 


E have here a piece of soft iron bent into the 
shape of a horseshoe, and surrounded by 

several turns of silk-covered copper wire. This 
piece of iron is altogether incapable of exercising 
any attraction on the small bar of iron, wbich 
stands at about half an inch from it. 1f, however, 
we send an electrical current through the wires, 
the soft iron is instantly converted into a powerful 
magnet; you see the piece of iron rushes upwards, 
and sticks to the electro-magnet thus formed, so 
that I cannot tear it off. will attach several 
weights to the attracted piece of iron to show you 
that our small electro-magnet is strong enough to 
sustain them. Let us now interrupt the current; 
the instant it ceases to pass, the piece of iron 
ceases to be magnetic, and the weights fall down. 
This is a most important experiment, and capable 
of an endless number of applications; indeed, I 
may almost say that the principal part of nearly all 
our electrical instruments is an electro-magnet. 
Several telegraphs entirely depend upon this pro- 
perty of soft iron to become magnetic by the 
electric current. In Wheatstone’s ABC dial 
telegraph the receiving instrument consists of a 


> Lectures delivered by C. DaTarLLe, at the Palais du 
Trocadéro, Paris. 


dial, around which are marked the letters of the 
alphabet. Every time the current is sent from the 
sending instrument an electro-magnet in the re- 
ceiving instrument attracts a piece of soft iron or 
armature, which works an escapement and sends 
the needle on one letter. The message is thus 
easily spelt out. Wheatstone invented a very 
perfect A B C instrument, which needed no battery, 
but was worked by magneto-electric currents. 
This instrument is not employed in France, but is 
much in favour in Eagland, especially on short 
lines between business houses. 

In France the only A BC telegraph in use is 
Breguet’s. In this telegraph clockwork. is em- 
ployed, and the escapement is worked by an ordi- 
nary electro-magnet. The hand can thus turn 
round the dial and indicate the message, letter by 
letter. You see that all these telegraphs leave no 
permanent record of the despatches; this is a grave 
defect in several cases. Morse’s printing telegraph 
is admirably suited to meet this difficulty. The 
principal and active part of the apparatus is, of 
course, an electro-magnet ; but here we do not use 
it to turn a hand round a dial, but to work a small 
lever carrying at its end a wheel wetted with 
printing-ink. Every time the current is sent from 
the sending-station the lever is worked and the 
inking-wheel is brought to bear against a long and 
thin strip of paper, which is moved uniformly by 
clockwork. You easily see that if I only close the 
current for an instant, I produce a dot on the 

aper ; whereas, if I keep the current on for a 
onger space of time, the inking-wheel will trace a 
line or dash on the strip. A certain number of 
dots and dashes are attributed to each letter of the 
alphabet, just as a certain number of right and 
left deflections are attributed to each letter of the 
alphabet in Wheatstone’s single-needle telegraph 
which I have already described. The Morse tele- 
graph is in use in all countries. In order to make 
it more rapid, Wheatstone rendered it automatic. 


aud dispensed with the sending clerk. In this- 
system the message is given to several clerks, who 
punch it out—that is to say, they perforate a strip 
of paper, so that when it is ee through the 
sending instrument, it will do exactly what a 
sending clerk would do. It will allow the current 
to A i at regular intervals to form the dots and 
dashes in the receiving instrument; it goes, how- 
ever, much quicker, for the perforated strip can be 
passed very rapidly through the sending instru- 
ment. This system is much used where heavy: 
work is required. In France we much like 
Hugbes’s printing telegraph, which prints the mes- 
sage in typographical characters re:dy to be sent 
to destination and readable by everybudy. Itisa 
very delicate and complicated piece of apparatus. 
The chief part of it is a type-wheel, on whose cir- 
cumference are engraved the letters of the alpha- 
bet, moved by clockwork. The clockwork is let off 
or stopped by an electro-magnet, and it will easily 
be wudarstocd that the type-wheel may be brought 
with the desired letter opposite a strip of paper, on 
to which it will be impressed by movement of the. 
latter. The sending instrament consists of a key- 
board; the sending clerk presses the appropriate 
key in order to print the corresponding letter. 


(To be continued.) 


GALVANIC BATTERIES FROM 
ELEMENTS ALONE. 
C 


has been commonly supposed that the action 
of a galvanic combination requires that at least 
oue constituent be a body that conducts electro- 
lytically, a decomposable liquid. Combinations 
formed simply from elements would, it has been 


116 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 891. 


APRIL 21, 1882, 


Seon ee 


thought, be inactive. According to the chemical 
theory of the galvanic current, however, in every 
case where there is a reciprocal chemical action of 
two substances, with loss of potential energy, there 
is also electricity ; it does not matter whether these 
substances are elementary or not. If they are 
capable of conducting electricity, and care is taken 
to conduct away continuously the electricity gene- 
rated, a galvanic element is formed. 

With this view, the well-known Austrian physi- 
cist, Prof. Exner, lately sought to form galvanic 
batteries with elements alone. Of all combinations 
that present themselves, those of metals and bro- 
mine oriodine appear the most suitable, because 
bromine and iodine attack metals considerably, and 
as the heats of combination have been very exactly 
determined by Herr J. Thomsen, a quantitative 
comparison of experiment with theory 1s rendered 
possible. ; 

The very first experiments made, with two metals 
and bromine, proved the correctness of the 
hypothesis. According to the metallic combina- 
tion, gulvanic elements more or less strong, and 
quite constant, are formed, and there is, of course, 
no polarisation. 

On account of the very small condactivity of 
bromine and iodine, which generally pass for in- 
sulators, the measurements were made with a 
Branley quadrant electrometer (with mirror). The 
bromine was chemically pure, as used for quanti- 
tative analysis, and underwent no degradation 
of purity by an electrolyte; this was proved 
both by later measurements of conductivity, 
and by the fact that there was not the slightest 
trace of polarisation. The metal to be examined 
was, simultaneously with a carbon electrode, in- 
sorted in the bromine, and the latter connected with 
earth, the former with an electrometer. The 
electrometer, which a Daniell element deflected to 
the extent of 23°6 divisions, indicated the electro- 
motive force of the combination. Separate por- 
tions of bromine were used for each experiment, 
which lasted only a few seconds. The metals tried 
were: magnesium, aluminium, zinc, lead, silver, 
copper, and platinum. 

Similar experiments to those with bromine were 
made with iodine, and the average valve of the 
electromotive force reduced to Daniells, and com- 
pared with those calculated from the heat of com- 
bination, are given in the following table: 


Tigmone: Blectromotive Force. 


ers Calculated. 
Mg Br 2°36 — 
Al | Br 1:60 1-61 
Zn Br 1°52 1°52 
Pb Br 1.29 1-29 
Ag ; Br 0°91 091 
Cu ‘Br 0°51 0 6d 
Pt | Br 0:04 — 
Mg 'I 1:57 — 
Zn il 0°96 0:98 
Al I 0.77 0 93 
Hg ‘I 0°55 0°68 
Ag 'I 0°56 9:55 
re I 0:313 — 


There is, with some difference, a very satisfactory 
amount of agreement. The calculation was made 
on thə assumption, that besides the reaction 
between the metal and bromine or iodine, no other 
circumstance participated in the formation of a 
current. Thus, it appears, that elementary sub- 
stances, where they act chemically on each other, 
are capable of forming galvanic combinations. 
This was supported bythe fact that none of the 
combinations showed a trace of polarisation, which 
must have occurred if their action had been caused 
by electrolytes. 

The conductivity of iodine and bromine was 
also investigated by Prof. Exner, and found (un- 
like that of metals) to increase with the tempera- 
ture. This fact (says the author) is perhaps of 
interest with regard to a theory of conduction, for 
it seems to indicate that the increased conductivity 
is connected with the liquid state. Mercury, 
whose conductivity, of course, decreases with the 
temperature, hus a considerably less coefficient of 
temperature than all solid metals; it seems to me, 
thorefore, not singular, that in the case of other 
substances, in which, perhaps, the influence of the 
liquid state preponderates over that of the metallic 
nature, the temperature-co¢tfficient also changes 
gizn. 


NEW AND DELICATE TEST FOR 
AMMONIA. 


A NEW and delicate test for ammonia in the 

\ gaseous form is described by G. Kroupa in 
the Chemiker Zeitung. When fuchsine is dissolved 
in water and dilute sulphuric acid added, its red 
colour will be changed to a yellowish brown (the 
mono acid becomes converted into the di or tri 
sulphate). If stripes of unsized paper be dipped in 
a not too dilute solution of rosaniline and dried, 
they will appear—similar to turmeric—of a beauti- 
ful yellowish colour. Paper prepared in the above- 


described manner is permanently coloured carmine 
by ammonia when it is in the form of a vapour. 
The action of the ammonia is to convert the poly- 
acid—rosaniline into a monacid fuchsine. This 
paper is of use for the detection of ammonium salts 
when they are present in small quantities. The 
substance to be tested is placed in a bottle and 
moistened with calcium hydrate. The bottle is 
closed with a piece of the test attached to the 
lower part of the stopper. It is best to employ the 
paper when it is ina dry state, because when it is 
moistened it becomes bluish and its change to red is 
not so readily perceptible. In order to hasten the 
decomposition of the ammonium salts, the bottle 
with its contents may be warmed, as the paper is 
not affected by steam. By this means a beautiful 
red colour may be produced with 0 0005 gramme 
ammonium chloride, and 0:0005 gramme ammonium 
carbonate in a very short while. When ‘it is ex- 
posed to the air it is liable to be attacked -by mois- 
ture, though only after some time ; it is, therefore, 
best to preserve it in well closed vessels. It cannot, 
however, be kept indefinitely, as it is too fragile. 


SUGGESTED ANALOGY BETWEEN 
‘““WATER-HAMMER”’ ACTION AND 
EARTHQUAKE AND VOLCANIC 
PHENOMENA.* 


Pe ae PRESTWICH, ino his paper in 
. the January number of this Magazineon the 
** Causes of Volcanic Action,’’ assumes the exist- 
ance of hot reservoirs or cavities filled with molten 
rock, and cold reservoirs or cavities, nearer the sur- 
face, filled with water; and he supposes the 
shrinkage of the Earth to squeeze up the molten 
rock till it meets with the water, which then ex- 
plodes, producing a volcano. I would suggest that 
the action which goes on in the fissures that con- 
nect the hot and cold cavities is similar to the 
“ water-hammer’”’ action, so well known to engi- 
neers. This assumpticn is necessary, it seems to 
me, torender the theory completely satisfactory. 
Water hammer action manifests itself where steam 
has to be conveyed to considerable distances from 
its source without any return communication or 
easy vent. It occurs in this way. The steam, on 
being turned into the cold pipes, is quickly con- 
densed, and in a short time a quantity of water is 
formed. The steam condensing most quickly at 
the end furthest from the inlet, there is there 
formed a partial vacuum. The steam rushing for- 
ward in consequence, gathers up the water into a 
plug, which fills the sectional area of the pipe, and 
forms, indeed, a water-pistun. This water-piston 
is dashed by the force of the steam against the end 


of the pipe, producing a severe shock, accompanied |. 


by a loud report; and then follows, by natural 
sequence, a rebound, which must’ be a rebound of 
a compound character, made up in part of the re- 
bound of the steam, in part of the rebound of the 
water, and in part of the effort of the water to re- 
gain its level by gravity. The first two are probably 
of momentary existence, but the last takes time, 
and proceeds with a measured swing like a mighty 
pendulum. When the force of the return wave is 
spent, and the steam again gets the advantage, 
condensation having in the mean time been going 
on behind the return wave, this piston of water 
advances a second time, and is dashed with in- 
creased fury against the obstruction in the pipe. 
This action in a few strokes arrives at its maximum, 
and thence, if the pipe has been able to withstand 
the shocks, gradually diminishes and dies away. 
There are two operations at work affecting its 
destiny. The quantity of water set in motion 
is increasing, tending to increase the shock, and the 
temperature of the pipe is heightening, tending to 
diminish the shock by reducing the difference of 
pressure between the spaces before and behind the 
water-plug. The latter is by far the more potent 
agent, and quickly reduces the water - hammer 
action to nothing. Now the essentials to this kind 
of action are—l. A length of pussage contined at 
its extremity. 2. A fluid. 3. A condensible vapour. 
4. A difference of temperature at the two ex- 
tremities of the passage. 5. The initial action, 
which is merely the introduction of the condensible 
vapour into the colder end of the passage from the 
hotter, so that it may be under conditions pro- 
ducing condensation, and thus commence the water: 
hammer action. That this kind of action, owing 
largely to the very low compressibility of water, 1s 
capable of producing very severe shocks, even when 
the essential factors are of comparatively low 
value, is seen from the fact that stout iron pipes of 
only a few inches in diameter are often burst into 
fragments by it, even when the difference of pres- 
sure developed cannot be more than avout S0lb. per 
square inch, and where the length of pipe is not 
many yards. Given, therefore, subterranean reser- 
voirs, as Professor Prestwich supposes, we have only 
to assume a communication formed between these 


* By Tuomas Meno, of Hartlepool, extracted from the 
Geological Magazine, 


two reservoirs by a fissure, and we shall have the 
conditions favourable for the water-hammer action 
on such a gigantic scale as appears competent to 
account for the phenomena of earthquakes and vol- 
canoes. Immediately a fissure is formed connecting 
the reservoirs of water nearer the surface and! at 
comparatively low temperature with the more 
deep-seated reservoirs of molten rock, steam 18 
formed, which. passing along the fissure, becomes 
condensed, difference of pressure is set up, the 
water and molten rock form a fluid piston or plug, 
and shocks proportionate to the difference of pres- 
sure, the length and sectional area of the passage, 
and to the quantity of matter set in motion, are 
thence inevitable. If, when this action arrives at 
its maximum, the water cavity is incapable of sus- 
taining the shock, and gives way, its broken walls 
are thruwn out as dust and ash, the whole body of 
the water, which had become superheated, bursts 
into steam, and the molten rock is poured out as 
lava. There is another analogy indirectly con- 
nected with this matter, which appears to hold be- 
tween the conditions beneath the crust of the earth 
and those in a steam-boiler, to which I shall only 
make a brief reference, as the question has been 
dealt with in well-known geological works. It 
bears upon the observed fact that mountain ranges 
occur mainly along lines of thick deposit. If a 
sediment (especially one of a loose or of a greasy 
character) be allowed to accumulate on the outside 
of the firetube of a boiler, the heat is prevented 
from getting through the iron plate sufficiently fast 
to prevent overheating. The contact of the plate 
with the water is broeken, and the sediment 
is a bad conductor. The result is that the plate 
becomes overheated, and the external pressure on 
the firetube thrusts it out of shape, producing 
what is known as a ‘‘collapsed furnace.” This 
seems to illustrate what takes place on a large 
scale in areas of great deposition. The thick, loose 
sediment forms a bad conductor, overheating takes 
place, and that first, of course, along the line of 
thickest deposit, and the pressure being internal in- 
stead of external, a ridge outside is the result, 
instead of a collapse. 


GELATINO-CHLORIDE OF SILVER 
PICTURES BY DEVELOPMENT,* 


PROPOSE this evening to demonstrate the 
| method of producing transparencies on gelatino- 
chloride plates, and to describe certain modifica- 
tions in the development which I have found to 
give the best results. For the preparation of the 
emulsion the following simple formula is all that is 
required :— 


Gelatine .............. 300 grains. 


Cold water............ £ ounces. 
Nitrate of silver ...... 240 grains. 
Distilled water @eese eo 06 2 ounces. 


Chloride of ammonium.. 100 grains. 
Water sic eed wiecerse ieee roosts 4 ounces. 


Mix the above in three separate vessels, allow the 
gelatine to scak fur ten minutes, and warm all the 
solutions to about 12u° F. Now add the silver to 
the gelatine, aud immediately afterwards add the 
chloride. Emulsify at the same temperature for 
about an hour; then allow the emulsion to set. 
Pass through canvas, and wash in running water 
for some hours in the usual way. When washed 
and dissolved by gentle heat the emulsion will be 
ready for coating the plates. The glass chosen 
sical be as thin and flat as possible, to insure con- 
tact in printing from the negative. The dried film 
should appear pure white by reflected light, and of 
an orange tint by transmitted light. The latter 
colour is owing to the chloride of silver being held 
in an extremely fine state of division. With regard 
to the sensitiveness of these plates, I have found 
them at least a hundred times less sensitive than 
ordinary gelatino-bromide plates. The time of ex- 
posare will depend, to a great extent, upon the 
colour desired in the transparency and the strength 
of the developer. With a moderately-strong 
developer an exposure of two or three seconds to 
diffused light under an ordinary negative will give 
all the detail. The developer I use is a modification 
of Doctor Eder’s formula and that of Captain 
Abney. A stock solution is madeas follows :— 


Citric acid ......... ... ð OUNCES. 
Distilled water ........20 y 
Strong ammonia ....6.2 y 


The heat produced by the addition of the 
ammonia will cause the crystals of citric acid 
rapidly to dissolve. As soon as the mixture is 
sufficiently cooled the solution is ready and will 
keep a long time. When required for use, mix 
three parts of the above solution with one part of 
theordinary ferrous oxalate developer freshly made, 
by adding onc part of a saturated solution of 
sulphate of iron to three parts of a saturated solu- 
tion of neutral oxalate of potash. Now add to each 


+Extracted from a paper by B. J. Epwarps, read 
betore the South London Photographic Society. 


Aprit 21, 1882 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 891. 


147 


ounce of the mixture two or three drops of a 
twenty-grainu solution of bromide of potassium. 

This will form avery powerful developer for the 
gelatino-chloride plates, and with a moderately- 
short exposure will give a rich purple tone to the 
transparency. For a pure black tone expose less 
time and use equal parts of the ferrous oxalate and 
citrate of ammonia solutions, with an extra drop or 
two of restrainer, if required. If much warmer 
tones are desired, six or eight parts of the citrate 
solution should be used to one part of the ferrous 
oxalate. Any shade of colour may be obtained, 
irom jet black to bright ruby red; but with the 
woaker developer it will be necessary to increase 
the exposure considerably. For instance, to obtain 
the ruby colour two or three times the exposure will 
be required than for the black tones with the 
stronger developer. In this way a great variety of 
beautiful tones may be produced at will; but the 
great advantuge of this method of development 
consists in the Very great latitude allowed in the 
exposure. When working by daylight and with 
negatives of different degrees of density it is 
practically imp ssible to be sure of getting the 
Correct exposure except by repeated trials, unless 
the developer can be regulated to suit the exposure 
given. By my method this is easily done. 1 make 
three or more purtions of developer of different 
degrees of energy ; that is, containing & greater or 
less proportion of the ferrous oxalate. Should the 
transparency appear uuder-exposed the developer 
is at once poured off and the development com- 
pleted with a more energetic solution. In the 
case of over-exposure the operations are reversed. 
This power of correcting under or over-exposure in 
the development of pictures on chloride of silver 
has not hitherto been obtained by any known 
method ; and I think I may venture to assert that, 
without the powcr of compensating for errors in 
exposure, the process of printiug by development 
ou chloride of silver, however beautiful in some of 
its results, would be practically useless. With re- 
gard to the keeping qualities of the developer, I find 
that after being mixed it gradually but slowly loses 
its energy, Otherwise keeping in perfect condition 
for several weeks. It can, however, at any time 
be restored to any desired strength by addiug the 
proper proportion of freshly-made ferrous oxalate 
developer, asin the first iustance. With regard to 
the utility of this really beautiful process, 1 thiuk 
few will question its superiority for the production 
of the most exquisito transpareucies for lantern 
slides or for making enlarged negatives. There is, 
however, another application of the process which 
may eventually prove of far greater importance. I 
allude to the rapid production of silver prints on 
piper by development, instead of the present slow 
process of printing out under the negative. I have 
already mads a few experiments in this direction, 
aud from the results I have already obtained I 
should jJulge that it is not improbable that the 
process 1 have described to you to-night will prove 
in time the quick-printing process of the 
future. 


USEFUL AND SCIENTIFIC NOTES. 
— 4e 


Lacquers. —The following have been given as 
lacquers for brass :—(1) Seed lac, dragon’s blood, 
annatto, and gamboge, each 4oz. ; saffron, loz. ; 
Wiue spirit, 10 pints. (2) Turmeric, llb. ; an- 
natto, 2oz.; shellac and gum juniper, each 12oz. ; 
Wine spirit, 120z. (8) Seed lac, 60z.; dragon’s 
blood, 40zr.; amber and copal triturated in a 
mortar, 2oz.; extract of red sanders, } drachm ; 
Oricntal saffron, 36gr.; coarsely~powdered glass, 
doz. ; absolute alcohol, 40oz. (very fine). (4) Seed 
ac, doz. 3 amber aud gamboge, each 2o0z. ; extract 
of red sanders, } drachm; dragon’s blood, 1 
drachm ; saffron, 4 drachm; wine spirit, 2 pints 
doz. (5) Turmeric, 6 drachms; saffron, lágr.: 
hot alcohol, 1 pint; draw the tincture and add: 
gimboge, 6 drachms; gum sandarac and gum 
elemi, each 20z.; dragon’s blood and seed lac, 
each loz. (6) Alcohol, 1 pint; turmeric, loz. ; 
Qunatto and saffron, 2 drachms each. Agitate 
frequently for a week, filter into a clean bottle, 
and add seed lac, 80z. Let stand, with occasional 
agitation, for about two wecks. (7) Gamboge, 
20Z.; aloes, 110z.; shellac (fine), Soz. ; wine spirit, 
1 gallon. 


Tit four-track line of the New York Central is 
how complete from Albany to Buffalo, 298 miles. 
The Railroad Gazette says there is nothiug like this 
four-track road from Albany to Buffalo anywhere 
ae in the world. There are short sections of four- 

rack roads on several lines, aud the London and 
orth-Western expects to be compelled to have 
ae freight and passenger tracks for a con- 
a oe portion of its road, we believe; but 
ap ere else in the world can be found a continu- 

S four-track line 300 miles long. 


ate does not appear to be any intention at 
ent in Russia to raise the duty on bar, plate, 


or other iron, although most of the duties on other 
imports are being mice L 


SCIENTIFIC SOCIETIES. 


ROYAL ASTRONOMICAL SOCIETY. 


HE April meeting of the Society was held on 

the 14th iust., ut Burlington House, Mr. E. 

J. Stone, president of the society, and director of 

he, Radcliffe Observatory, Oxford, occupied the 
chair. 

Mr. Robert T. Pett, of the Royal Observatory, 
Cape of Guod Hope, was balloted fur and duly 
elected a Fellow of the Society. 

Among the presents which had been received by 
the Society, Mr. Knobel called attention to a num- 
ber of the ‘‘ Bulletin des Sciences Mathématiques 
et Astronomiques,’? in which was re-published a 
curious catalogue of Southern stars which had been 
observed by Frederic Houtman, in Sumatra, in the 
year 1600. It had been originally published at 
Amsterdam, but was extremely rare and little 
kuown. 

Mr. Glaisher read two papers by Prof. Asaph 
Hall, ‘ On the conjunctions of the interior satellites 
of Saturn,” and ‘* Observations of the c »mpanion 
of Surius, made at the Uuited States Naval Ob- 
servatory, Washington. 

Mr. Glaisher also read a paper by Prof. E. S. 
Holden, ‘ On theinclination of the riag of Saturn 
to its orbit, deduced from the Washington observa- 
tions made during 1577 to 1379 with the 2Gin. 
refractor. The ovservations seemed to indicate a 
dimiuution of the inclination. 

A list of errata in the first Melbourne General 
Catalogue of Stars, by Mr. Ellory, was also read, 
in reference to which Mr. Downiug remarked that 
a comparison of Licaille’s places with the places in 
Mr. Scone’s catalogue gives nearly the same proper 
motions as the comparison with the Melbourne 
catalogue. It would appear from this, therefore, 
that Lacaille’s places are useless for the determina- 
tion of proper motions. 

Mr. Giaisher read a paper by Mr. T. E. Espin, 
on the variable star 3 Urse Minoris. 

Mr. Kuob:l read a paper by Professor Newcomb, 
entitled, ‘* Remarks on the Instructions for Ob- 
serving the Transit of Venus, Formulated by the 
Paris International Conference.” The writer 
stated that he hesitated .to suggest improvements 
upon the instructions drawn up by the eminent 
astronomers who took part in the Conference, but 
the subject was of great importance to Americans, 
as their observers wuuld probably be as numerous 
as those of all the other countries who would send 
out expeditions to observe tho Transit. With 
regard to thu first three articles of the instructions, 
he would only suggest that the use of a silvered 
objective might in some cases diminish the light of 
the sun too much. Everything really depended 
upon the observers seeing the gradual approach of 
the cusps round Venus, and estimating the moment 
when tho thread of light became visible. This 
would be best seen if the solar disc were as bright 
as the eye could bear with comfort. 

Prof. Newcomb did not clearly understand some 
expressions in article four of the Instructions, and 
proceeded to make some general statements with 
regard to the phenomena of contact. The moment 
of true internul contact is when the points of the 
cusps begin to meet round the planet ; the imper- 
fections of definition, however, never allowed this 
moment to be fixed with perfect accuracy. The 
instructions endeavour to surmount this difficulty 
by explaining the phenomena to be expected, but 
these are not described with suflicient precision, 
and would probably lead to tho time of 
ingress being noted tvo late, and of egress too 
early, as appears to have been the case with Mr. 
Tebbutt iu his observations of the Transit of 1874. 
The instructions seem to indicate that there isa 
precise moment when a shade appears upon the 
line of light between the planet and the sun’s 
limb, which is not the case, and also that the 
“ shade ” and the ‘* black drop” are two distinct 
phenomena. The phenomena observed are, in 
tact, not always the sime, but if sufficient pre- 
cautions are taken there should be only two causes 
of difference—viz., different atmospheric conditions 
and differences of contrast between the brilliancy 
of the sun and of the sky. Observers should con- 
centrate their attention upon the cusps, and 
endeavour to estimate the moment when they 
would meet round the planet if they were sharply 
defined instead of being indefinite. He was sorry 
that observations of exterior contacts should be 
neglected, and thought that in the Instructions 
the observer should have been warned against mis- 
taking the line of light seen round the portion of 
the planet outside the Sun, for the solar limb. He 
strongly recommended practice with an artificial 
transit, and concluded with a few remarks upon 
the employment of photography. 

The President said we should have been very 
glad if we had received this communication earlier, 
as the committee had been most desirous to obtain 
the views of the American astronomers before the 
Instructions were drawn up. Last October a pro- 
visional list was sent to America, hut no sugges- 
tions were received by the committee. I beheve 


most of Prof. Newcomb’s objections are mere 
criticisms of verbiage, and that had he attended 
the conference, an agreement might easily have 
been arrived at. We havo recommended observers 
to note at ingress the lust moment of discontinuity 
of the limb, while Prof. Newcomb directs attention 
to the cusps, and to the instant when they would 
meet round the planet; but these are the same 
things described in different words. With regard 
to the line of light round Venus, we have been very 
desirous that observers should not mistake this for 
the limb of the Sun. 

Mr. Christie said: I agree in the main with Mr. 
Stone, but there are diffisulties with regard to some 
of the Colonial observations, im which different 
phases of contact are described, differing from one 
another by miuutes. It is often very diflicult to 
decide which phase the observer intends to describe, 
as they frequently do not express themselves 
definitely. 

Mr. Rand Capron mentioned a photograph which 
he had taken of the last partial eclipse of the sun 
under unfavourable atmospheric conditions, but in 
which the solar limb was well defined, and asked 
if this might be due to the shortness of the ex- 
posure, 

Capt. Abney said that it was a matter of chance 
whetoer the photograph would be well defined or 
not, but good definition was more likely to be ob- 
tained with extremely short exposures. 

The Rev. S. J. Perry said that in M. Andrc’s 
experiments with an artificial transit, the differ- 
ence between the time of actual contact and of the 
last appearance observed was from 13 to between 
3 or 4 minutes. He also found, at ingress, that 
the cusps invariably apveared tlattened, and at 
egress rounded. The black drop could always be 
obtained by varying the i!lumiuation. Perhaps it 
might be possible, in actual observation, to destroy 
the black drop as it formed, by decreasing the 
illumination, so as to obtain true contact. The 
atmosphere of Venus will not be likely to mislead 
observers, if they do not use the double-image 
micrometer up to the last moment, as they will be 
able, with care, to discrimiuate between the line of 
light and the solar limb. 

Mr. Green called attention to the remarkable 
drawing of Murs made by Professor Schiaparelli, 
in which the greater number of the fine lines 
represented in his former drawings were delineated 
as doubled. Fine lines upon the planet Mars have 
been described by Mr. Dawes and Mr. Banks, 
which do not appear on Signor Schiaparelli’s 
drawing. Mr. Burton has drawn some delicate 
markings which cannot be reconciled with drawiugs 
made at another time, Thess lines should not be 
regarded as facts until they have been repeatedly 
seen by other observers. 

Mr. Maunder said: I have observed fine lines on 
Murs, which appeur to correspond with those on 
Sehiaparelli’s drawing: but uot perfectly. Ouwe 
fine marking, in particuiar, 1 have repeatedly 
observed under favourable circumstances; have 
frequently seen what might be the commencement 
and the ending of canals which Schiaparelli hae 
marked, but which I have not been able to trace 
in their entirety. In many cases I shoutd consider 
the ‘‘canals’’ rather as the boundaries of delicate 
tints. I havo, however, geuerally been able to 
make out the stronger markings that Schiaparelli 
has delineated. 

Mr. Knobel said that in some drawings which he 
had made in 1879 there were some confirmations 
of Schiaparelli’s markings. He had also distinct 
markings made on three different nights which 
were not on Mr. Green’s map, aud which had not 
been drawn by Schiaparelli. 

The President read a paper on the results ob- 
tained from meridian observations of Mars made 
during the opposition of 1877 at the Cape, at Mel- 
bourne, at Leyden, and at Washington. 

Mr. Downing thought that the different methods 
of observation which had been employed might 
have introduced systematic errors, and asked if 
Mr. Stone had discovered any difference in the 
observations made before and after opposition. 

The President said that he saw no difference. 
He did not think that the diferent methods of 
observation had introduced auy considerable sys- 
tematic errors. 

The following communications were also an- 
nounced and partly read:—Licut. W. U. Moore, 
‘‘ Alleged errors in the time-record of observations 
of the Transit of Venus, 1874, made at Hermitage, 
Rodriguez’’; and D. Gill, “Oa the best mode of 
undertaking a discussion of the observations of 
contact to be made at the approaching Transit of 
Venus.” 


ROYAL MICROSCOPICAL SOCIETY. 


HE seventh meeting of the session of the above 
Society was held on the 12th inst. at King’s 
College, Strand, the President (Prof. P. Martin 
Duncan, F.R.S.) in the chair. i 
The minutes of the previous meeting were read 
and confirmed, and the list of donations was sub- 
mitted, and the thanks of the Society givemto the 
donors. 
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Mr. M. M. Hartog (of Oweus College) described | case was dead and in the other living, especially 


some specimens which he exhibited under micro- 
scopes. One of these was Apus cancriformis, the 
largest of the water-fleas. It had not, to his 
knowledge, been hitherto recorded in Eugland, the 
specimen shown having been obtained this spring 
from some mud received from Germany. The 
other exhibits were a series of sections of Ento- 
mostraca, which had been prepared for histological 
study. The specimens were killed by adding a few 
drops of osmic acid to the water in which they 
were placed, and as soon as they fell to the bottom 
they were removed to spirit direct. This plan had 
its advantage inasmuch as any mutilation was 
thereby avoided; but, on the other hand, by 
opening them in the osmic acid, a certain amount 
of maceration was unavoidable, which might 
sometimes prove to be detrimental to the histology. 
They were at first transferred to spirit of 30 per 
cent., and then to 50 per cent., after which they 
were placed in cochineal solution, and were then 
washed repeatedly in 70 per cent. alcohol, until 
they yielded no more colour to it, and afterwards 
they were placed in 90 per cent., and then in abso- 
lute alcohol. They were next treated with a greasy 
medium, and for this purpose, whilst they were in 
the absolute alcohol, a small quantity of oil of 
cloves was poured in ; this sankto the bottom of the 
tube, and the entomostraca would then lie, not at 
the bottom, but just between the alcohol and the 
oil of cloves. In this way he had, with specimens 
which had been unopened, obtained preparations 
in which there had been absolutely uo shrinkage of 
the protoplasm. Most of the oil uf cloves was then 
poured away, and the specimens having been 
embedded in a mixture of spermaceti and castor- 
oil, the sections were cut iu the usual way. It 
would be noticed that the sections were arranged 
in series on the slide; to do this some benzole was 
poured on the glass and left to evaporate, and this 
was sufficient to cement them toit. By this means 
of preparation he had been able to make out some 
very important points. The specimens exhibited 
the entire orgaus of the body; the nervous cord 
could be well seen, as could also the gullet with its 
muscles. A rough sketch male tv illustrate the 
chief points of iuterest wus also exhibited. 

Mr. Beck thought the remarks of Mr. Hartog 
were exceedingly iuterestiny, fur if they were ever 
really to understund these st: uctur. s, it must be by 
means of tuking sections. He was glad to have 
heard the very practical remarks which had: been 
made, and hoped they would be the means of in- 
ducing others to practise the process, feeling sure 
that such a study would elucidate many points 
which were now involved in mystery. 

Mr. Stewart said he should like to ask whether, 
in cutting these sections, a microtome was used, or 
whether they were cut by hund witharazor. It 
also occurred to him that this prucess might also 
be very useful in the preparation of sections of 
many of the soft-bodied creatures, such as the 
mites or the arachnida, for it was very difficult to 
make out many parts of their anatomy by any 
process of dissection, 

Mr. Hartog, in reply, said that as in all cases 
where sectious had to be cut in series, a micro- 
tome was used, in order to iusure perfect regularity 
of thickness; in this case, Zeiss’ microtome was 
employed, using oil to m isten the razor. He 
agreed that the process would be very useful in the 
case of mites and spiders; but he thought it well 
to remark that picric acid—so much in favour with 
some persons—should be avoided, as it penetrated 
too freely. 

Mr. Crisp called attention to two microscopes 
which he had brought fur exhibition. One of 
these—which it had been proposed to call the 
“Jumbo” microscope—stood about 4ft. 6in. high, 
and weighed about licwt. It must have been 
made about fifty years ago. The other, the 
“ Midget ’’—shown by way of contrast— was com- 
pletely finished for use, its entire height being ouly 
4in., and its weight a few ounces. Six of such 
microscopes could be inclosed in the eyepiece of 
the larger one. 

Mr. Beck examined the ‘‘Jumbo”’ instrument, 
and made some remarks as to the peculiarity of its 
construction. 

Mr. Crisp read a note received from Dr. Loew as 
to the chemical difference between living and dead 
protoplasm, aud exhibited a photograph illustrating 
Loew and Bokormy’s statement as to the diffsrent 
enn of dead and living protoplasm on silver 
salts. 

Mr. A. W. Bennett said that the photograph 
represented two filaments of Spirogyra nitida. One 
of these (4) had been subjected ın a living con- 
dition to the silver reagent ; the reducing effect 
of the living protoplasm had converted the cell- 
contents into a black opaque mass. The other 
filament (a) had been killed bya 1 per cent. 
solution of citric acid before treatment with the 
silver solution. In this case no reduction and 
consequent blackening is exhibited, the spiral 
arrangement of the chlorophyll-bands being still 
perfectly distinct. 

Mr. Stewart said he did not see that they had 
any actual proof that the protoplasm in the one 
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when it was borne in mind that the way in which 
it was killed was by means of citric acid, a 
small residual quantity of which he thought might 
have some effect upon the result. 

Mr. Bennett said it was clear that they wanted 
more particulars before coming to a definite con- 
clusion, though it was naturally to be supposed 
that all acid had been Arrin before the tests 
were applied. 

Mr. Hartog referred to tbe silver-staining pro- 
cesses recently described in the Journal. 

Mr. Stewart faid if they wanted to make silver- 
staining a test in the case of the tissues of living 
anima's, it would not always be found an easy 
thing to do. In cases of operations they could 
probably get living tissues, but there were many 
parts which it would be very desirable to test 
with, which could not be obtained until after 24 
hours from the time of death, and yet he thought 
that in such cases the outlines of a cell were as per- 
fectly rendered as if they were living. He was 
afraid that unless the citric acid were entirely 
eliminated, it would probably exercise an import- 
ant influence on the results. 

Dr. Matthews felt sure that such would be the 
case, for it was well known that in photography 
the developing fluids had been acidified, and this 
especially by citric acid, for the purpose of re- 
tarding the reduction of the silver salt, so that the 
results where acid had been concerned would be 
very suspicious. The use of alkaline instead of 
acid preparations was the secret of the modern 
rapid processes of photographic development. 

Mr. J. E. Ingpen read a paper on the use of 
diaphragms, illustrating his remarks by drawings 
upon the black-board. He said the principle 
governing the application of diaphragms was that 
they should cut down the cone of rays reflected 
from the mirror, illustrating the case by drawing 
on the black-board a cone, having the object on 
the stage for its apex, and the active diameter of 
the mirror as its base. That was the cone to be 
acted upon by any system of diaphragms. He 
showed that the ordinary wheel of diaphragms iu 
very general use was effective tò a certain extent; 
but he gave the preference very decidedly to the 
sliding cylinder-diapbragm s> largely adopted on 
the Continent, and stated that the most perfect 
form of it that he had seen was devised many 
years ago by M. Varley, in which a doublecylinder 
was used—one working within the other,—the 
outer one with moderate-sized opening sliding up 
in the substage, or ia the ring provided for the 
purpose beneath the stage, until in contact with 
the slid-. This cylinder was lined with cloth, to 
facilitate the sliding-in of the second cylinder, 
having a similar opening in the cap. By the proper 
use of this duuble cylinder the cone of light could 
be modified in the most perfect manuer,—in fact, 
it left nothing to be desired. Mr. Iugpen further 
said that diaphragms had been recently brought 
forward in which the essential principle of action 
tə which he had just directed attention had been 
entirely ignored. As an example, he referred to a 
plate of diaphragms devised by Dr. Anthony, con- 
sisting of a series of apertures punched in a stri 
of vellum, to b> slid immediately beneath the slide 
upon the stage, the action of which he described 
as ‘‘ merely cutting off stray light.’ This device 
did not appear to him effective as a diaphragm on 
the illuminating cone, inasmuch as at the position 
in which Dr. Authony placed it the cone of rays 
was far too small to be affected by the size of aper- 
tures adopted, passing, in fact, completely within 
the apertures. He might apply the same remarks 
to the action of the calotte diaphragms, which he 
equally regarded as based on a wrong conception 
ot the action of diaphragms. Mr. [ngpen also 
said he could not commend the use of the Iris 
diaphragm, on the ground that it required a special 
titting, und could rarely be used near enough to 
the slide. 

The President said he should be glad to hear 
remarks upon Mr. Ingpen’s communication, as he 
was sure there were many Fellows present who 
had made a special study of the use of diaphragms. 

Mr. J. Mayall, jun., said he thought Mr. Ingpen 
had misapprel eided the purpose of the diaphragm 
proposed lately by Dr. Anthony. On the supposi- 
tion that the sole purpose of diaphragms was to 
reduce the entire cone of the illuminating pencil, 
Mr. Ingpen had no difficulty in showing that the 
aperture in Dr. Anthony’s diaphragm was too large 
to be effective in the position in which he placed 
it—that is, immediately beneath the slide. But 
there was another purpose in the application of 
diaphragms—a purpose not touched upon in Mr. 
Ingpen’s remarks, namely, the cutting off different 
portions of the illuminating pencil, which all 
workers with high powers on diaphanous structure 
had felt the need of, and for which innumerable 
contrivances had beeu devised. 

The mere cuttiug down the diameter of the illu- 
minating beam was, of course, the main object of 
the wheel of apertures in common use, and of the 
cylinder diaphragms referred to by Mr. Ingpeo. 

ut Dr. Anthony’s diaphragm was intended to 
supplement the action of the strictly central aper- 
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ture by a serics of apertures that could be wean 


applied to cut off more or less of the beam after a 
had been done that was possible in modifying the 
light with the central apertures—in fact, to use a 
phrase of Dr. Anthony’s, ‘‘to give the finishing 
touch to the illumination.”’ 


Mr. Ingpen’s statement that this diaphragm 


served no other purpose than to Pola) oT stray 
light ” was thus shown to be an error. 

the calotte diaphragm, Mr. Mayall said he could not 
agree with Mr. Ingpen’s general condemnation. 
He might remind i 

application of the calolte—used as @ diaphragm 
alone — immediately beneath the 
due to Mr. Zeiss, of Jena, who was hardly 
likely to have adopted it with his portable 
microscope unless he had found it effective. The 
still more 
above the achromatic condenser must be regarded 
as a step i 
appeare 
that the aera of dirphragms supplied beneath 
the optic 

might be advantageously applied above the lenses, 
where, obviously, the cone of rays is so short and of 
such great angular extension that every variation 
in size or shape in the apertures of the calotte would 
be effective. He might also mention that Mr. Swift 
had adopted the calotte in connection with the 
achromatic condenser. h 
diaphragm, Mr. Mayall thought it was effective for 
low powers, especially when mounted to fit in the 
stage itself, as adopted by Messrs Ross; but, so far 
as his own observations went, he had not been 
satisfied with it in connection with the achromatic 
condenser. 
the construction which rendered it almost impos- 
sible to close the aperture with sufficiently accurate 
centring to be of real service with the condenser. 
In conclusion, Mr. Mayall said that the great 
number of devices that had been brought forward 
in recent years to cut off portions of the illuminating 
pencil independently of the mere reduction of the 
cone by strictly central apertures, 
clusively that a need was felt in that direction. 


egarding 


r. Ingpen that the recent 
slide, was 
recent application of the calotte 


in advance. Mr. Bullock, of Chicago, 
to be one of the earliest in the field to see 


combination in Gillett’s condenser, 


As to the use of the Iris 


He believed there were difficulties in 


roved con- 


Mr. Beck said he could hardly understand what 


was meant by saying that with the Zeiss diaphragm 
they could not cut off any portion of the cone of 
rays, because if it was properly made they could 
cut off all the rays entirely. Though there might 
be differences of opinion as to what was the most 
valuable kind, he thought no one would dispute 
the great importance of a good diaphragm, which 


was of extreme value in rendering visible portions 


of an object which utherwise could not be seen. 


Mr. Ingpen said that his remarks were merely 
taking things as they stood, and did not, of course, 


apply to the use of the calotte diaphragm with the 
achromatic condenser. 
drawn by Mr. Mayall, was very effective, but 
almost every effect could be obtained by a very 
small number of stops with tolerably small aper- 
tures. 
entirely. 


The calotte diaphragm, as 


Professor Abbe had satisfied himself of this 


The President read a note on the histology of 


Temnopleuridæ (‘Sea Urchins”) which he illus- 
trated by drawings upon the blackboard. 


Mr. Stewart called attention to a curious change 


which took place under certain circumstances in 
the reticulated network. Where there was any 
friction going on it was found that the interstices 
became tilled up with carbonate of lime, and this 
seemed to be acase of precisely the same kind as 
what went on in bone tissues under similar circum- 
stances. Besides the spicules in the hard tissues, 
there was found a remarkable exception in the 
structure of the teeth, which more closely re- 
sembled silicious rather than calcareous spicules. 


Mr. Hartog said that in studying the structure 


of these organisms it was important to study the 
soft parts in connection with the hard ones. 
this the specimen should be first stained and then 
saturated with liquid Canada balsam, which should 
then be evaporated down to a resin ; sections could 
then be cut through the shell and the soft parts at 
the same time, showing them together i» si/u, and 
stained so far as they could be. 
Koch’s method. 


o do 


This was, he said, 


Mr. Stewart said that in Koch’s method it was 


solid copal varnish which was used instead of solid 
Canada balsam, the latter being too brittle to 
enable good sections to be cut. 
sections which had been made by this method, and 
they certainly showed the structure remarkably 
well ia the corals, Xc. 


He had seen 


The President said that Koch's method was a 


most excellent one as applied to corals, but it did 
not answer so well for Echinoderms. 


He had 
found it a very good plan to dissolve out the cal- 
careous portions with weakacid. With regard to 
the fossil forms, they all knew that the reticulated 
structure was entirely lost during fossilisation 
when it seemed entirely filled up by calcite. 

Mr. Stewart remarked that this complex network 
showed under the polariscope a common axis of 
tonsion passing through the entire body. 

The President announced the second conversa- 
zione of the session forthe 26th April; he then 
adjourned the meeting to May J 2th. 
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SCIENTIFIC NEWS. 


—— o 


HRB installation of the Edison electric light- 

ing system on the Holborn Viaduct has 
been the most interesting event of the past week, 
and we have now an application of the new light 
to the wants of everyday life. The incandescent 
lamps are employed for illuminating a chapel, 
the front of a railway station, a hotel, a restaur- 
ant, and sundry shops, warehouses, and offices. 
Besides those instances, there are a number of 
street-lamps, and as Siemens’s regenerative gas- 
burners are in use from the Viaduct to Holborn 
Bars, & capital opportunity is afforded for direct 
comparison of the rival systems. The dynamo 
is the large machine exhibited at Paris, which is 
driven by a Porter-Allen engine fixed on the 
same base-plate. The armature makes 350 revo- 
lutions a minute, and the current produced is 
over 1,000 ampères, sufficient to supply about 
1,000 lamps of 16 candle-power. The lamps 
being ail arranged in what is known as multiple 
arc, the E.M.F. of tha machine is very low, 
and ths whole current can be passed through 
the body without injury. 


Mr. J. R. Hind writes that, from ob -ervations 
at Harvard, Vienna, and Rome, he has deter- 
mined the following orbit for comet Wells :— 
T. June 9:9697 ; z 54° 25° 17", Q 204° 37’ 42”, 
273° 35 39", log q 8-74823S8. According tv this 
orbit, the theoretical intensity of the comet's 
light at noon, June 10, will be 3,600 times 
greater than on March 19. The comet will be 
a naked-eye object in the latter part of May, 
and be visible in powerful telescopes in broad 
daylight. It will be always above the horizon 
of these latitudes until the beginning of June. 
The R.A. on April 22 will be 0h. 25m. 49s., 
N.D., 59° 31’ Greenwich midnight. 


The English observers of the eclipse of the 
17th May are busy preparing for their de- 
parture. Captain Abney will, we believe, not 
be able to go, but Dr. A. Schuster will take his 
place. Mr. Ranyard has made elaborate ar- 
rangements for securing photographs of the 
eclipse in all its stages. 


The French commission, for the observation 
of the Transit of Venus, have completed their 
arrangements, and the astronomers selected for 
the work are already practising with the instru- 
ments. ‘Three kinds of observations will be 
made—viz., photographic, direct contact, and 
by means of refracting prisms and micrometrical 
distarces. The stations selected are Gaudaloupe 
or Martinique, under M. Tisserand, Cuba, M. 
d’Abitie; Florida, Colonel Perrier; Mexico, 
M. Bouquet de la Grye ; Patagonia, M. Perro- 
tin ; Santa Cruz, Captain Fleuriais. Ingress 
und egress will be observed at all stations. 


Mr. W. Peck has published (Archibald and 
Peck, Edinburgh) charts and diagrams of the 
transit, with explanations, showing at a glance 
ull the places that are favourably situated for 
observation, and the times of beginning and 
ending, over the globe. 


Mr. Stretton’s pamphlet on railway accidents, 
the new edition of which we referred to last 
week, has been issued. It will be found interest- 
ing by all who are in any way concerned with 
railways, whether as shareholders, operators, 
or travellers. It is published by Spencer Bros. 
and Russell, Leicester. 


Edison’s electric railway at Menlo Park is 
muking rapid progress, several miles being now 
complete and in working order. The line bas 
several curves and gradients, one of 1 in 176. 
The current is conveyed by two wires of large 
aa one connected to each rail, which is in- 

ated. 


The Alaska, probably owing to the prevalence 
of easterly winds, has beaten her own record on 
the Transatlantic passage. On her last voyage 
she completed the run from Queenstown to New 

ork in 7 days, 4 hours, 24 minutes, two hours 
and twenty minutes less than the voyage from 
New York to Queenstown. She has thus 
established her reputation as tho fastest vessel 

ollowing the shortest track across the Atlantio. 
Ta Cunarders go further south and make a 
onger distance of the voyage. 


are rumours of new st2amers being built in 
e United States are not with foundation, and 
We can wait with patience for their promised 
Performances, The following isthe description 
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which has been published, and which has not 
been contradicted. ‘* The vessel is built of wood, 
has a turtle-back deck, no masts, and nothiag 
on deck except a pilot-house, ventilatore, and 
the smoke pipe. The length is 1514t., the 
breadth of beam is 22ft., the depth of the hold 
163ft., the draught forward is d}fct., and aft 
103tt. The cspacity is 512tons. She will have 
three screws ; the main one of four blades and 
of such pitch as to be capable of a speed of 30 
knots an hour. The others will be fitted in the 
stern, behind the plates, and will be used in 
case of accident, when the plates will be used 
to steer with. The engines are of new design, 
and the ship is to be named the Meteor.” 
Mesere. B'iven and Lorillard are the active 
agents in the new scheme, which, judging by 
the above, has some peculiar features. 


The Viceroy of India recently laid the foun- 
dation stone of the new buildings at Calcutta 
of the Indian Association for the Cultivation of 
Science. The object of the institution is to 
afford students the opportunity of pursuing their 
studies after they have left college. 


Mr. Jennings, of Baltimore, U.S., patents a 
method of utilising the volatile matters given off 
by coffee-beans when roasting. ‘The fumes are 
first passed through hot water, then through 
co!d to separate the constituenta, which are 
subsequently mixed with a mucilaginous vehicle, 
und used to coat the roasted beans. 


Mr. Banks, of Birmingham, has hit upon a 
method of combining the pickling cf metal 
plates with the production of electricity, and has 
obtained a patent. It is No. 3,771, of 1881. 


An interesting simplification of dynamo-electric 
machines has been recently described to the 
Belgian Academy by Capt. Plucker, of Antwerp. 
It consists in substitution of a solenoid for the 
electro-magnet, whose branches (in the Gramme 
machine) embrace the cylindrical surface of the 
rotating coil. The arrang-m-nt is that of a 
movable coil, rotated within a fixed coil. The 
inducing current traverse: the solenoid, and 
develops, in the movable cvil, induced currents 
which are employed as in the Gramme. The 
induction is strengthened by meins of iron 
armatures placed near. Captain Plucker put 
electro-magnets in place of the solenoid, and 
obtained the same effect. He claims for his 
system the advantage of smaller weight and 
volume. 

Ina recent memoir on landslips, Professor 
Heim distinguishes two principal categories of 
these: descent of movable ground, and that of 
rocks in position. Among the former cass he 
distinguishes first those which are characterised 
by slipping: this has been frequentin the history 
of the Swiss Alps, and a good example is the 
villageof Fetan, in the Engadine, the position of 
which becomes increasingly critival,through the 
ground aboutit gradually sl ding down. Then 
there are the cases of descent of rolling materials’; 
e.g. at Bilten inthe canton of Glaris (29 April, 
1868). As to descent of rocks in position, one 
may again distinguish cases of slipping, such as 
that of the Ruossberg, which buried Goldau on 
2nd Sept., 1806 ; and falls of rocks, or fragments 
of mountain more or less considerable. It is to 
this last category that most of the cases in 
Switzerland must be referred. Professor Heim 
gives a catalogue of the chief landslips, from 
that of 13th June, 1486, which destroyed 
Z rera, in the valley of Poschiavo, to that of 
Elm. A large number are of combined types, 
and some cases (currents of mud, subsidence) do 
not find a placein the above classification. As 
a rule, the outline of mountains is but little 
affected by the loss of those portions which 
descend from them. 

An important industry (we learn from La 
Nature) has sprung up within the last few years 
in the French department of Landes, through 
the enterprise of M. Charavil. It consists in 
extraction and applications of oils from pine. 
These oils are of two sorts: the heavy (pinoleum), 
obtained by distilling the resinous wood at a low 
temperature, and used for painting and wood- 
preserving ; and the light oil for illumination, 
got by distilling in special apparatus, and 
purified with chemical agents. This light oil 
has the same chemical composition as oil of 
turpextine (C H,.), and distils at the same 
temperature (150° to 160°), but has the advantage 
of not resinifying. It contains neither pinic nor 
sylvic acid. As it does not emit vapours except 
at a high temperature, its use for lighting 
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purposes is quite safe. Its luminous intensity 
is greater than that of petroleum; it contains 
SS per cent. of carbou, while petroleum has 82 
percent. Two similar burners showed the pine 
oil to have an advantage of 33 percent. in 
luminous intensity ; the cousumptiun was also 
less. Inthe department of Landes, roots and 
old stumps of piue, formerly unutilised, are now 
made to render considerable quantities of oil. 


It is now recognised that a plant does not 
draw its food from a nutritive solution fully 
prepared, but prepares it itself by direct and 
intimate contact of its cells (which nave always 
a slightly acid reaction) with the earth particles, 
in which nutritive elements have been fixed by 
way of physical absorption or chemical pre- 
cipitation. The analytical chemist has to use 
strong mineral acids to redissolve these fixed 
matters, and there is the inconvenience that 
the acids also dissolve elements in combination 
by which a plant could not directly benefit. 
Hence imperfect information as to the degree of 
fertility of soils. M. Petermann is now seeking 
to develop a new method of analysis—viz., by 
dialysis of arable soil. Inu a preliminary paper 
to the Belgiun Academy he finds that (1) arable 
soil yields to distilled water, from which it is 
separated by a vegetal membrane, the following 
nutritive substances: lime, magnesia, oxide of 
iron, potash, soda, chlorine, sulphuric acid, 
silicic acid, phosphoric acid, and nitric acid. (2) 
Arable soil contains organic matters which pass 
easily by diffusion through a vegetal membrane. 


The American silk industry, according to 
Mr. Blodget (in a yecent paper to the Franklin 
Institute), is the third of the textile class in 
the country; it amounts to nearly 50 million 
dollars in value of actual manufactures, ascom- 
pared with 250 million for cotton, and 300 
million for woollen and woollen-mixed goods. 
Silk goods are imported to the extent of 35 
millions. Most of the raw material is, of 
course, imported from Japan and China (about 
4 million pounds of raw silk, 3 million of 
reeled, and one million of spun and waste 
silk). Philadelphia has several new machines 
and combinations fur silk manufacture, greatly 
superior to those used in Europe. There are 
several hundred compound looms there, each 
doing the work of ten to sixteen hand-loom 
weavers. Mr. Blodget denies the alleged in- 
feriority of silk grown in America, and urges 
an extended culture of it. It has been the 
object of the ‘‘ Women’s Silk Culture Asso- 
ciation of the United States,” since 1880, to 
promote this culture, and there is a great 
demand all over the country for the instruction 
they supply. 

A new incandescence-lamp has been recently 
invented by Dr. Regnard, and is suitable for 
projections, where the electricity or the lime- 
light cannot be had, as well as for other 


purposes. In it a mixture of air and petroleum 
vapour is burnt on a piece of platinum 
net, which is thus raised to a white heat. 


The lamp consists of a Bunsen burner, the 
mouth of which is closed by a small cage of 

latinum wire. The burner ıs connected below 
by means of caoutchouc tubing with a stoppered 
jar holding p2troleam; the stopper supports a 
longer and a shorter glass tube, the former 
dipping in the liquid and being connected with 
bellows, or other blowing apparatus; the other 
connected with the lamp. With a continuous 
air-current, several of the lamps may be kept in 
action at onco, tolight halls, &c., and the aspect 
resembles that of a Swan lamp. (The lamp is 
illustrated in La Nature, April 8). 


A recent inquiry by Herr Wollny into the 
influence of colour of ground on its heating, 
yields the following results. (1) The colour of 
arable land of approximately the same nature, 
affects its heating to a comparatively great 
depth. This influence is different according to 
the season, time of day, and amount of cloudi- 
ness. In the warm season, at the time of dail 
maximum of ground-temperature, and wit 
unhindered radistion, the ground is hotter the 
darker the colour. The differences of temperature 
between bright and dark-coloured ground dis- 
appear more or lees in the cold season, at the 
time of the daily minimum of temperature, with 
diminished insolation, and at great depths. (2) 
The daily variations of temperature are greater 
with dark coloration than with bright. They 
are generally greater, the greater the differences 
in the mean temperature, and conversely. (3 
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Tho influence of colour indicated ia (1) de- 
creases in proportion as the water-content 
increases, and tha other factors which determine 
the heating of arable land (especially heat, 
heat-conduction, absorption of heat through 
evaporation, c)., gain the preponderance. 
With great differences in physical properties, 
chiefly caused by a larger amount of humus, 
and water capacity, the influence of colour may 
be wholly set aside. 


The value of sulphurous anhydride as a disin- 
fectant has been well demonstrated of late by 
M. Fatio. A great difficulty, however, pre- 
sented itself in the imperfection of the instru- 
ments for decanting and distributing the gas 
liquefied under strong pressure. M. Fatio has 
devised suitable apparatus for the purpose, and 
describes it in detail in the Archives des Sciences, 
under the name of siphonoid apparatus, and a 
special transvascur, which admits of charging 
quickly and without danger his flagons for ap- 
plication of the substance, or the vessels in 
which the Industrial Company for R. Pictet’s 
processes delivers anhydrous sulphurous acid. 


LETTERS TO THE EDITOR. 


——_+4+—_ 

[We donot hold ourselv’s responsible for the cpinions of 
our correspondents. The editor respectfully requests thit all 

communications should be rawn up as bricgly as possiols. | 

AU communications should be addresse Lto the Eprror of the 
Enauiso Mecuanic, 31, Lavistockqstrest, Covcat-yurden, 
W. 0. 

All Cheques and Post-ofice Orders to be made Payable to 
J. Passmore Evwakps. 

aè In order to facilitate reference, Correspondents, when 
speaking of any Letter preciously inserted, will oblige by 
mentioning the number of the Litter, as well as the page on 
which it appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, thut as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks: a vice 
from whence great inconveniences derive their orizinal.”’ 
—Montaigne’s Lssays. 

—+44 —— 


A BEMARKABLE SUNSPOT — THE 
MOTION OF SIRIUS IN SPACE—SCIEN- 
TIFIC RESEARCH AND THE ROYAL 
SOCIETY — OCCULTATION OF A STAR 
—LENGTH OF A DEGREE OF LONGI. 
TUDE—o LEONIS, &c. 


[19935.]-—I amt curious to know if any of my 
brother-readers noticed a very remarkable spot— 
or group of Spots—just to the North of the Suu’s 
Equator, and somewhat to the East of his central 
Meridian, on the llth inst.? It consisted of one 
normally shaped spot, equably surrounded by its 
penumbra; but connected with this bya line of smal! 
ones was another, having the form of a line of ir- 
regular thickness, suggesting the idea of a black 
€ rill.” Of course, everyone who has ever looked at 
the Sun at all, is familiar with the effect of fore- 
shortening on Spots, in virtue of which they 
present a linear effect when close to the Solar limb ; 
but in this case the Spot was not so very far frorn 
the Sun’s centre. I invite attention to this, because 
it seems difficult to account for the existence of a 
ditch-shaped orifice in the extremely mobile 
envelope of the Sun, upon any recognised dynamical 
principles. By the bye, there is a remarkably fiue 
and singularly complicated group of spots just 
coming on to the Sun’s following limb this (Friday) 
morning. 

There are half a dozen lines on p. 234 of the cur- 
rent number of the R.A.S. Monthly Notices which, 
while in all probability they will be passed over 
cursorily by two-thirds of its readers, contain the 
record of a fact of the very highest physical interest. 
All who have followed the masterly researches of 
the head of British Spectroscopy, Dr. Huggins, and 
the almost equally valuable work performed at 
Greenwich by Messrs. Christie and Maunder, must 
be familiar with the fact that Sirius has been for 
some years travelling away from the Earth ata 
rate which, at the time Dr. Huggins first detected 
its recession, amounted to 29: miles per second. 
Since then this has been a gradually diminishing 
quantity, and for a time last year Sirius appeared 
to bestationary. Now the measures which, as I have 
intimated above, are recorded in the Monthly 
Notices for March, show that the sign of the star's 
motion in the line of sight has changed, and that 
Sirius is approaching us again. Here, then, isa most 
remarkable confirmation of the bypothesis that the 
Dog-star is describing a stupendous orbit round 
some invisible centre. 


Mr. Bruce Allen (letter 19920, p. 127) may rest 
assured that the excellent suggestion contained in 
his concluding paragraph will never be carried out, 
so long as the present ring .of wire-pullers at 
Brompton are suffered to influence the scientific 
advisers to the Government. To divide the sum 
now annually voted for (so-called) ‘‘ scientific re- 
search,’? and to commit its administration to the 
societies specially qualified to deal with it advan- 
tageously to the sciences they were respectively 
established to promote, would be to inflict a death- 
blow upon jobbery, which is now rampant. De- 
pend upon it, that an annual grant to the Royal 
Astronomical Society would be expended in a way 
which would do ten times more towards the 
advance of astronomy than five times the 
amount would if distributed by the Royal 
Society ; and, mulato nominc, the same thing 
may be definitely predicated of Govern- 
ment contributions intrusted to the Geological, 
Chemical, Linnean, or other Societies. But 
this would cut at the root of a system in 
virtue of which the quacks, humbugs, and self- 
advertisers of science at present get the lion’s 
share of whatever is yoing in the shape of 
Government grants and appointments, and would 
seriously diminish the receipts of some of the dis- 
interested scientific advisers of the Ministry. 

I regret my inability to clear up the difficulty of 
“ W.S.” (query 46622, p. 138); but I can, at all 
events, assure him that ~ Leonis was not the star 
which he saw occulted on the 30th ult. The Moon 
posson considerably to the south of 7, as seen from 

reenwich, and, à fortiori, must have gone further 
south of it still, as observed at Sheffield, ‘* W.S.’s”’ 
object sai possibly have been an unnamed 6th 
mag. star N. of 9 Sextantis, shown on Map 6 of 
Proctor’s large ‘‘Star Atlas” 

I must ask Mr. Atkinson (query 46645, p. 139) to 
forgive me for pointing out that ho is slightly con- 
fusing two different things: lincar and angular 
measure. Every parallelof latitude on the Earth’s 
surface, from the equator to the Polos, is supposed 
to be divided, indifferently, into 360° or 24 hours; 
aud consequently 15” of arc are as much equivalent 
to lsec. of time in Spitzbergen as they are on the 
Gaboon. But the actual length of a degree i» 
milcs differs widely at any two places so far 
separated as these in latitude. At the equator we 
may take such length to be 69:1634 miles; and, 
assuming for our present purpose that the earth is 
a sphere, we have only to multiply this quantity by 
the cosine of the latitude of any given station to 
determine the length of a degree there. Performing 
this operation for the latitude of Greenwich, 51° 30’, 
we find that a degree must there measure 43:0552 
miles. Bearin mind, though, that these 43:0552 miles 
take 4 minutes to travel through 1-360th of the 
circumforence of the celestial vault, just as do the 
69°1634 miles at the Equator. My querist will find 
a very extensive table of the ‘‘ Length of a Degree 
of Longitude and Latitude, &c.,’? at the end of 
Loomis’s ‘‘ Practical Astronomy.” This is accu- 
rately calculated from the ascertained data of the 
Earth’s spheroidal form. 

In reply to query 16617 (p. 139), I know nothing 
of o Leonis as a double star, beyond the fact that 
it is so marked in Proctor’s large ‘‘Star Atlas.” I 
would add that stars 100” part are not nowadays 
regarded as ‘‘double ” at all—but as two separate 
ones. Doubtless ‘* J. A.” has not found anything 
new. I cannot answer his question as to the present 
magnitude of R Leonis, as this letter must be 
posted in daylight on the day that his query 
appears. 


A Fellow of the Royal Astronomical Society. 


COMET “A,” 1882—DOUBLE STARS IN 
“ GEMINI,” “COMA BERENICES,”’ 


AND BOOTES., 


(19936.] — Comet A, 1832 (Wells), was ob- 
served bere last night (April 15) with 4in. Cooke 
Equatorial. 

It was found close tothe position assigned to it 
in Lord Crawford’s circular No. 49. 

Apparent position at 10h. G.M.T., R.A. 
18h. 53°3m., N.D. 52° 32’. Position angle of tail 
estimated + 260°. 

With low-power positive eyepiece, the tail could 
be traced a considerable distance, and it was 
observed to be straight, and without any con- 
siderable expansion at its farther end. ‘“ Coma?’ 
bright, and bore magnifying well. Even witha 
power of 225, its cometary character was still quite 
apparent. 

This comet is now within the reach of small 
apertures. A 2łin. will suffice to pick it up. I 
found it still plainly visible with a stop of this 
aperture and powers 36 and 60. | 

Will Mr. Webb or “ F.R.A.S.”? examine OF 266 
(Coma Berenices)? The latest measures I am aware 
of give P = 336°1°, D 1-22” (soe Crossley’s Hand- 
book). I observed this object on 15th April, and 
I am of opinion that the distance is now at least 
1:5". The distance seems not to have changed 
appreciably up to 1877, since measured by OX in 


1846. It would, therefore, seem strange that so 
considerable an increase of distance should have 
taken place since 1877. If this star be compared 
with > 1699, in the same constellation, the distance 
of which is given (‘‘ Celestial Objects ”) as 1:5", it 
will be found that the latter is now the closer of 
the two. They were both perfectly easy objects 
with 4in. Cooke achromatic, power 225. 

p Bootis.—In examining this star on 15th April 
I was struck by the faintness of the 8th mag. com- 
panion. It seems to me to be more like 10 than S 
at present. The night was clear and suitable for 
faint objects, as I had no difficulty in seeing the 
small comes, n f. n Corona, spoken of by Smyth as 
being a glimpse star with 6°9in. aperture. 


kand ò Geminoruam.—Mr. Webb, in ‘‘ Celestial 
Objects” (4th edition) says the comes of £ suspected 
variable (8°5 — 14). It is now certainly much 
fainter than the companion of 5, which is rated as 
9th mag. by Smyth, and called 8:2 by OŁ. I 
have noted on March 11, 1882, ‘‘ the small comes ’” 
of « is not now brighter than the 14th mag. comes 


of ¢ seen by Sadler. 
David Simms. 
Limavady, Co. Derry, April 16. 
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OBSERVATIONS OF KNOWN DOUBLE 
STARS — THE VARIABLE STARS 19 
PISCIUM, AND IOTA ANDROMEDZ. 


[19937.]—TueE following objects form the first of 
a series of observations we hope to give from time 
to time. Wo hope to survey the chief objects of 
interest known in the sky visible in England, and 
also to find and publish others hitherto unknown, 
through the pages of the Enarisn. MECHANIC. In 
order to prevent any observations clashing, we 
have each taken certain parts of the sky, which 
will be indicated by the following limits :— 


Section I. Mr. Gage’s, 0’—40° declination North. 

» II. Mr. Read’s, 40°—80° declination North, 

», III. Mr. Espin’s, S0°—90° N., and all S of 
the equator. 


But for the convenience of each observer, the 
original plan has been slightly modified. Some of 
the constellations in section I. being given to Mr. 
Read, and vice versd. The telescopes employed 
are :— 
Section I. Mr. Gage, Glia. refractor. 
s TI. Mr. Read, 4! ji 
» HI. Mr. Espin, ô 5 


SECTION I.—Mr. GAGE'S OBSERVATIONS. 
¢ Arietis, January 9th, 1852.—Eusily split witb 


one of Browning’s achromatics, power 200. 


« Cancri.—Orange and blue. Ls large star double ? 

p Cancri.—Seen triple with S} Calver reflector. 

€ Hydrw.—January 28th. Comes blue. 

a Leonis (Rsgulus).—Saw cones double on Feb- 
ruary lst, also on March 4th and l4th, with 84 
Calver reflector. Colour of Regulus is bluish- 
white, and of comes deep yellow. 

6 Leonis.—I think there is one very fuiat comes, 
sp. 12" +, and perhaps another, sf. at same 
distance. P = 180° +. 

S83 Leonis.— Yellow and lilac. Close 7).p. is a wide 
pair of very minute stars, 13—14 mag. P = 225° 
+ D, = 20" +. . 
~ 80 Tauri—Easy. Colours white and lilac. Is 
comes 80 low as 10 mag. ? 


SECTION IJ].—Mnr. REApD'S OBSERVATIONS. 


19 Piscium.—This star is certainly variable. 
Flammarion (‘‘Les Etoiles, p. 266) remarks:— 
“DL étoile 19 Piscium notée de 6°, grandeur par 
tous les obserzateurs du siècle dernier et de celui- 
ci surpasse aujourd’hui les étoiles de la cinqui¢me.”’ 
He makes it 4°9 mag. ; Gould, who suspects it of 
variation, makes it 4'9 ; Birmingham makes it 6:2 ; 
Espin gives the limits of variation as 4:9 and 6'5. 
From several observations made Dec., 1581, it was 
found to be 5°3, or perhaps slightly fainter than 
this. This staris Birm. 648; in Dec. 1881 it appeared 
of a fine reddish orange colour. I feel certain, 
however, that the red tint is not so decided as 
when I observed it in Dec., 1879; it may possibly 
vary in colour also. 30 Piscium, marked by Gould 
as red, I only observed to be golden, witk a slight. 
tinge of red. 33 Piscium, 22 Piscium seemed pale 
golden and pale orange: these are also marked red 
by Gould—all these stars are, however, well worth 
looking at. u, y, 5, o Piscium are also fine objects, 
all of a fine golden colour. 

p Piscium.—A, pale yellow; B, bluish. This star 
is variable (vide Webb). Gould gives its magnitude 
as 4°S. It has, however, brightened slightly of late. 

ı Andromedm.—Gore suspects this star of varia- 
tion, and thinks the period is probably short 
(R.A.S. Notices, Vol. XXXIX., p. 199). It has 
been watched on several occasions during Novem- 
ber and December, 1881; but no appreciable 
variation was ever detected in its light. At the 
same time, if the estimates of it by previous 
observers are to be at all relied on, it must havo 
varied considerably at different times, and should 
certainly be watched. 
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20 Geminorum.—A, col. dull yellow ; B, dusky 
white. B was found slightly fainter and duskier 
than A; but there was little difference in colour or 
magnitude. The two stars probably vary in colour 
and magnitude. 

pand 1 Geminorum are two very fine objects, 
very similar in colour, both deep golden. The field 
round y with a very low power is fine. 


similar to Bidwell’s, in which a single selenium cell, 
| by moving in parallel lines very close together, 
‘receives upon it, in succession, every portion of the 
image of the object projected upon it by a powerfal 
lens. We will now turn our attention to the re- 
ceiver, which is, I believe, quite novel. It con- 
sists essentially of an ordinary lantern to project 
a strong beam of light through.a pair of Nicols 
prisms, and also of a pair of ordinary achromatic 
prisms, one placed vertically and the other hori- 
zontally in front of these, each capable of turnin 
about its axis, and beyond these is placed a screen. 

Suppose the Nicol’s prisms to be so placed with 
regard to each other that the maximum amount of 
light passes through them, then a beam of light 
from the lantern passes through the two Nicols, 
next through the vertical prism, then through the 
horizontal one, and finally forms a small spot of 
light upon the screen; and it is evident that, by 
slightly turning the vertical prism about its axis, 
the spot of light can be moved in a horizontal 
direction along the screen, and that by turning the 
horizontal prism it can be moved in a vertical 
direction. Hence, by combining the motions of 
these two prisms, the spot of light can be brought 
into any position whatever upon the screen. 
Moreover, if one of the Nicols be rotated, the 
brightness of the spot will gradually diminish, 
and, finally, when it has been turned through an 
angle of 90°, altogether disappears. Hence, by 
this arrangement, we can vary the position of 
the spot of light upon the screen, and augment or 
diminish its brightness at will. 

Let us suppose that the selenium cell is at a 
point A, and is moving along the line AB; also 


I'am sorry to say that it did not occur to me to 
look for the companion to Omicron. se 
I swept across a pair about 8 and 10 mags., 
some 29m. E., 25’ S. from Regulus; the place is 
very rough, but sufficient to find it, as it 1s insu- 
lated. Though very wide, the contrast of colour 
makes it a pretty object. 
T. W. Webb. 


Hardwick Vicarage, April 15. 
SECTION III.—Mr. EsPIN’s OBSERVATIONS. 


19 Piscium.—The following are my estimates of 
magnitude :— 

1880. September 2 4 

1 ” 4 4 

1881. August 3 5 

s» September 30 6 

» October 1 G 

5 

6 

5 


TELESCOPES BY THE ‘* OLD 
MASTERS.” 


[19939.])—Witt you kindly permit me, in thank- 
ing those who have sent information on this sub- 
ject, to supplement my former letter by stating 
that to render the proposed tabular arrangement 
of more interest than a mere list of telescopes, I 
should be glad to receive particulars of foci as well 
as apertures of object-glasses and mirrors; expe- 
riments to determine their dividing power, details 
of the powers employed, more especially the re- 
sults of any experiments with specially high powers, 
such as were formerly employed in certain cases, 
and so forth? These results would be only given 
generally in the tabular statements, so as to avoid 
any appearance of invidious comparisons between 
the telescopes of different owners; while at the 
same timo they would enable a comparison to be 
(to a certain extent) made with modern instru- 
ments. Comparative light-tests between different 
specula would also be valuable. I think, in con- 
clusion, I may venture to quote the following from 
a letter received from our well-known contributor, 
Mr. P. Vallance—‘‘I hope you will succeed in 
tracing the fine instruments of Dollond and Tulley, 
and others of the old makers, as I believe the 
readers of the ENGuiisH MEeEcIANIC would be 
obliged for a report on them.” L. L. L. 


8 

8 

7 

0 

‘2 or less 
” » °° 15 Ó 
17 5 
*3—6'4 Mr. Read’s ob- 

servations. 


The star thus appears to have passed through a 
maximum and a minimum, and we shall have for 
compartson with future observations :— 


Maximum, 1880, Sept. 3. 
Minimum, 1881, Oct. 1. 


if this be considered to represent a period and a 
half (which seems not improbable), we should thus 
have as an approximate period 


P = 260 days, 


and a maximum should have taken place about 
Keb. lith last. l 

_ 27 Hydræ.—A wide but fine pair not in ‘‘ Celes- 
tial Objects.’’? The colours were noted on March 15 
as yellow and blue. 

È 1357 Hydre.—This star will be found 13° south 
of a Hydra. It is the following star of two bright 
7 mag. stars forming a wide pair, and in the same 
low-powered field is another wide 7 mag. or 8 mag. 
pair further to the south. The companion of this 
double star was rated 10°5 by È., and as it is only 
q" distant it is not a very easy object. It was 
rated as 12 mag. of Herschel’s scale. When once 
geen, however, it is not difficult to hold steadily. It 
was picked up by accident when sweeping over this 
region a few years ago. The field is fine. The 
large star is of a deep yellow, while the companion 
is bluish by contrast, © 1367 lies 4min. following it, 
and about & degree to the South. 

t Leporis.—Here we have another of ©. stars rated 
at 10:5 mag. It wasrated 12 mag. by Smyth. On 
onenight in January the star was accidentally swept 
over, and the companion at once seen, and rated 
about 10! of Herschel’s scale. 

, Nebula 3900 Virginis. — A pretty object, somewhat 
circular, and which appeared on March 11 as a 
sparkling nebulosity. A star 8 mag. lies s f. quite 
Close to the nebula. The star is orange. T'he field 
is well worth looking at. The nebula can easily 
be picked up by sweeping between: and u Virginis, 
aud it will be fouad about half-way between the 
two, and hence to the N. of 106 Virginis. 

Iu our next paper we hope to give the approxi- 
mate place and positions of some new pairs lately 


29 
» December 


DOUBLE OBJECT-GLASSES. 


[19940.]—Prenmars if “E. Y. J.” showed his 
concave to some optician other than the maker, he 
might learn whether his lens was (in reasonable 
probability) made of the kind of glass he ordered. 
it most likely is flint-glass, for it is not, I think, 
usual to grind concaves of crown-glass; but opti- 
cians seem not always to be able to supply what 
they profess. Out of about two dozen, I have three 
which are not to order or to invoice; but it is 
something of a favour to supply a lens of an un- 
usual description, and I am atraid a dissatisfied 
customer for small lenses would not fare particu- 
larly well. 

I hope “ E. Y. J.” remembered my caution that 
his eyepiece, if used with the concave, would very 
possibly magnify too much. I thought it quite 
enough as it stood for most nights, and the addi- 
tion of the concave to ¢hat power eyepiece would 
not, I apprehend, improve the definition—probably 
the reverse. ; 

Webb (page 7) thinks 50 tothe inch more than 
sufficient, generally, upon the p/uncts or moon; if 
this be so with well-made expensive achromatics, 
how can the confessedly inferior construction of 


that the spot of light is at the point:A’ on the 
screen, and that tho vertical prism is turned in such 
a manner that the spot moves along A’ B' iñ the 
same time that the selenium cell moves along A B. 

Next, let the selenium cell move along CD, and 
let the horizontal prism be so turned that the spot 
of light is at C’ when the cell is at O, and let the 
vertical one be turned as betore so that the spot 
travels along OC’ D’ in the same time that the cell 
does along C D, and xo on, until the cell has passed 


the dialyte, or the old refractor, be expected (espe- | over the whole of the image; when this has been 
ent W E cae cially when made by an amateur), to stand it ? accomplished, the cell starting again at A and the 
T od “E. Y. J.’s’? remarks as to construction of a | spot at A’. 


telescope agree with my experience. I, however, The selenium cell form3 part of a circuit which 
used a square tube of thin poplar, and prefer at | passes round an electro-magnet at the distant 
least Sft. to lOft. focus. Arthur Hinde. | receiving station; this, by suitable mechanism, 
—o turns one of the Nicols through he Hela or less 
| angle—ia no case, however, greater than 90°— ac- 
THE TELECTROSCOPE, OR “SEEING BY cording as the current passing round the magnet 
ELEOTRICITY.” is greater or less, that is, according as a greater or 
[19941.1—I wave lately been giving a good deal | less bright portion of the image impinges on the 
of though: to this subject, of which the following | cell. ao 
apparatus is the result. As, however, there are} Suppose now that the cell is in absolute dark- 
several points in it about which I am somewhat | ness, and that in this case the Nicols are placed so 
doubtful, I should be glad if any correspondents | that no light passes through them; then no spot 
would give me their opinions, and the benefit of | appears upon the receiving screen, and allis dark. 
any knowledge which they have bearing upon the | Let the cell be now set in motion, then, as it moves 
subject. into the light, a stronger current passes, the 
In all previous efforts in this direction, I believe, | Nicols are turned by the magnet, and the spot of 
the image of the object to be transmitted is pro- | light flashes on the screen, moving synchronously, 
jected either upon a single selenium cell, which, by | as above described, with the selenium cell.. More- 
itself moving, receives upon it the successive por- | over, as the cell moves into brighter portions of 
tions of the image, as in Lidwell’s apparatus (see | the image, the Nicol is turned through a larger 
Vol. XXXIII., page 180), or upon a plate contain- | angle, and the spot becomes correspondingly 
ing a great number of tiny selenium cells, which is | brighter, and vice versd; so that the spot not culy 
stationary, each cell in turn transmitting a current | moves synchronously with the selenium cell, but 
corresponding to the portion of the image which | its brightness also varies as the brightuess of the 
impinges on it, as in Senlecq’s apparatus (see Vol. | portion of the image which the cell receives upon 
XXXII., page 534). In both of these instruments, | it. i 
however, no actual image is formed at the receiving | If now the selenium cell moves over the whole 
end, but merely a printed representation. Now, |image, and again reaches its first position within 
in the following apparatus, provided I bave made | the time of visual impression, the spot of light on 
no invalid assumption, and that the somewhat | the screeu will also move over the whole screen 
numerous practical difficulties can be overcome | within the time of visual impression, so that the 
—an image in light and shade will be formed upon | impression of thə spot at the first point will not 
a screen at the receiving end, an exact counterpart | have faded away uutil the whole screen has been 
of that at the transmitting end; and, more than | traversed and the first point has again been reached. 
this, every change in the image in the transmitter | In this way an image will be apparently produced 
will be faithfully depicted upon the screen of the | upon the screen in the same way as a whirling 
receiver. brand produces the impression of a continuous ring 
Either of the above forms of transmitter may be | of light, and by continuing the motion of the ap- 
used. We will sappose, however, that we use one ! paratus the image will not merely be momentary, 


ASTRONOMICAL—Z CANCRI—R LEONIS 
—DOUBLE STAR. 


[19938.]—I Ax much obliged to M. Gaudibert 
Yor his courteous anticipation (19888) of my reply 
to Mr. Mills respecting ¢ Cancri. The inquiry had 
not been forgotten; but, owing to absence and 
various hindrances, I had for a long time had no 
opportunity of examiniag the object. When I 
attempted tt a few nights ago the discs were mere 
balla of wool in a great haze; but last night being 
unusually favourable, with only a little unsteadi- 
mess, I found, with my beautiful 93in. With 
mirror, the close pair too hard for a power pro- 
bably under 200; with a Browning E ocular, 
about 375, it was distinctly split; and with 450 
there was a strong black division, which in better 
air would probably have more than equalled the 
half of either disc. M. Gaudibert’s telescope 
(I believe by the same accomplished artist) must 
be a very fine one. The Washington mean of six 
not very accordant observations in 1878 was 0:813". 
From a communication with which I have been 
favoured by Mr. Perry, it is now closer still, and 
forms a severe test for any but first-class instru- 
ments. i 

In reply to ‘J. A.” (46647): he will easily find 
R Leon by taking his largest field and putting 
Regulus boldly out of it to the north, the differ- 
ence of declination being 34’; a sweep some dist- 
ance westward will then bring in R, which is now 
very conspicuous, about 7 mag., and of a splendid 
red colour. This direction, though intended for 
an equatorial mounting, wil of course apply 
equally to aa altazimuth if the objects aro on or 
near the meridian. Not having previously re- 
freshed my memory from the ENGLISH MECHANIC, 
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but may be retained for any required length of 


me. 
This completes the description of the outlines of 
the apparatus. I have confined myself merely to 
its principles, and have not touched upon the 
mechanism by which the various motions of the 
cell and prisms will be produced, for the simple 
reason that I have not, as yet, fully worked them 
out. The motions required aré somewhat involved, 
and the fact that they must be synchronous and 
have a high speed still further complicates the 
mechanism by which they must be produced ; but 
here I do not think that any insurmountable diffi- 
culties will be encountered. There are, however, 
two pointsin the principles, both of vital import- 
ance, with regard to which I should be partic arly 
glad to have the opinions of others. Firstly, the 
selenium cell must move at a very rapid rate. Do 
the changes in the resistance of the cell take place 
with sufficient rapidity to admit of this? Secondly: 
Supposing this to be the case, are these changes in 
the resistance great enough to produce such a 
ango in the current as to produce a correspond- 
ing change in the position of the Nicol’s prism ? 
t is to say, is the difference in the strengths of 
the currents when the cell is in absolute darkness, 
and when it is illuminated by the maximum amount 
of light, great enough to rotate the Nicols through 
90°, mechanism being used to effect this which 
magnifies as much as possible the movements of the 
armature of the electro-magnet? The first diffi- 
culty could, I think, be overcome by using a trans- 
mitter of a form somewhat similar to M. Senlecq’s, 
which has been mentioned above. The description 
of this, however, I must, I think, defer to another 
letter, as I fear I shall be trespassing too much on 
valuable space. WwW. L. 


€ CANCRI. i 
[19942.]-—THANES to Mr. C. Gaudibert for his 
interesting observations on Z Cancri (letter 19888). 
On the lst of April last, when testing a 12tin. 
mirror, ground and figured for me by Marsden, I 
turned it on this star, and with full aperture 
and powers of 400, divided as in my diagram, I 


was struck by the 
in his new edition 
108° in 1877; 

Judging from 
be inclined to 


position angle of AB. Webb, 
of ‘* Celestial Objects,” gives it 
and so also do Cross’ey and Gledhill. 
the appearance of the group, I would 
say the angle must be now about 80° 
orl-ss Of late years it has been decreasing, and 
it would be interesting to know at what rate, as 
the periodic time is variously given by different 
Observers. Will Mr. Gaudibert kindly look again 
at this star, and note the position angle of its com- 
onents aud say also what power he uses in divid- 
ing it with 53in. aperture ? 
Droylsden Rectory, April 8th. S. Mills. 


PLATINUM ELECTRIC LIGHT. 


[19943.]—Amonast the many ideas which are 
now occupying the public attention on the new 
light, I have ventured to forward mine. We are 
now told that carbon gives out in a short time. 
Platinum is everything which could be desired, but 
melts if the current becomes excessive. To obviate 
this difficulty, I propose to use talc as a medium 
of protection, which (if I mistake not) resists a 
great heat, where glass would be inadmissible. 
Fig. 1, BB, represents two brass castings separated 
by an insulating material, as is also the ceiling. 

he binding screws are seen just below the screws 
which fasten to the ceiling. A bolt passes (in- 
sulated) right through the middle to unite the 
castings. The recess below is to be filled with 
calcined magnesia, or lime compressed well to- 
gether, making all a flat surface. A thin piece of 
platinum, same size, is laid on this surface, and 
over that a piece of talc, same size, and then the 
cap, Fig. 2, is put on and screwed up tight, means, 
of course, being applied for insulation and making 


woull, I fear, in practice turn out very ineffective. 


airtight. The cap is shown in section in Fig. 1, in 
order that the layers of platinum and talc may be 
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seen. The terminals are put in the holes above 
BB, and screwed up. Then all is ready for the 
current. 
Here, if the platinum happens to melt, it does 
not matter, and its resistance to oxygen being also 
very great, its durability may be expected to be 
everlasting; and again, no space being left for air 
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or other gases, there is no need for the troublesome 
exhausting process. Should the tale not be very 
lasting, it may easily be replaced by pieces of the 
size kept ready for use (cheaply). As the figures 
are only given to furnish the method of carrying 
out the idea, possibly better details might be con- 
trived, which may be Jeft to the experienced 
electrician, as also the size and thickness of the 
patna, the insulation, and other details of 


imensions, &c. 
Barry -road, S.E. J. H. Huxley. ` 


————— 
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DYNAMO MACHINES. 


[19914.]—In letter 19882 ‘ Conrad ” describes a 
new dynamo-electric machine of his own design, 
and though perhaps in some ways ingenious, it 


I do not say it would produce no current, for cer- 
tainly it would; but for the same weight of 
machine and speed of revolution it could never 
approach the Gramme or Brush. In the first place, 
“ Conrad ” falls into a mistake with regard to the 
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use of the iron in the armatures of both Gramme 
and Brush. Instead of its being of little use in 
these machines, they would, without the iron, pro- 
duce practically no current at all, and for the 
following reasons. The general rele governing the 


induction of currents by magnets is as follows : 
When any change is made in the number of lines 
of (magnetic) force cutting the area inclosed by a 
closed circuit, a current will be induced in the 
circuit, and the electromotive force producing 
such current is in direct ratio to the number of 
lines added or subtracted in unit time. Lines of 
force must, therefore, pass through the centre of 
the coils. Suppose, in the Gramme machine, there 
were no iron in the core of the coils, the lines of 
force would nearly all pass straight from one pole 
to the other, as shown (Fig. 1), and would cut but 
few coils; with iron the magnetic field is spread 
out, and the lines of force are led round through 
the coils something as shown (Fig. 2). Thus nearly 
all the lines of force are utilised, whilst without 
iron very few are of use. 

Similarly, in the Brush machine the lines go 
round the armature from one pole to the other; 
without iron they would go straight across through 
the axle of machine. When the bobbins of the 
Brush machine are directly between the poles, no 
lines of force cut them; as they pass on, lines are 
added, till when at the highest or lowest point of 
the machine they are at a maximum. Then they 
decrease, the change being accompanied by re- 
versal of current. 

Now, in ‘‘Conrad’s’’ machine the iron is, in~ 
deed, of little value, for in any case the lines would 
go direct across from the north to the south pole, 
and the iron does little to concentrate or lead them 
through the bobbins. 

Again, since the electromotive force is propor- 
tional to the number of lines added or subtracted 
in unit time, our aim should be to add or subtract 
as many per revolution as is possible. In 
‘‘Conrad’s’’? machine, in every position of the 
armature a certain number of lines are passing 
through the coils. These are added to until the 
coils pass the strongest part of the field; they are 
then subtracted, and so on. Since adding lines 
coming from a north pole is the same as subtract- 
ing lines coming from a south pole, we should, had 
a reversal taken place, have added and subtracted 
just twice as many lines of force in a revolution, 
and have had twice as much electromutive force, 
which would have given twice as much current. 
Since, in ‘‘Conrad’s” machine, the number of 
lines cutting the coils is never zero, some part of 
the magnetic field is never utilised—namely, those 
lines cutting the coils in the weakest part. 

“ Conrad” had much better remove the cores 
from the bobbins, and have reversals of magnetic 
polarity, than keep the cores and have no such 
reversal. 

In conclusion, I hope *‘ Conrad ” will not think 
this letter written to pick him to pieces; my only 
wish is to point out his errcr. Li. B. 


HARMONIUM BLOWING— 
' VELOCIPEDES. 


,19945.]—THE object ofaccompanying drawings, 
together with explanations, is to make plain and 
clear the proper method of blowing, and also to 
describe the method of constructing a simple ap- 
paratus, which being practised upon by a student, 
is so contrived that it st work in the way đe- 
scribed, as the proper method, which he will thus 
be taught, as it were, in spite of himself. 

I remember, 30 years’ since, practising for a 
whole day, and succeeded in attaining to the proper 
method, and it has ever since been quite easy to me. 
I was lately looking into an instruction book issued 
by a good firm, but found that the directions were 
not as clear as desirable for beginners, though 
rather lengthy. I think it would have been better, 
merely to have said that one foot should begin 
pressure before the other had done, and that in 
order to allow time for this, each foot in its turn 
should be quickly lifted up, and commence gradually 
again. 

_ I will now give my version of the proper method, 
introductory to the description of the apparatus, 
Figs. 4, and 5, which is based on thié principle. 

- The travel of the footboards is divided into three 
parts for explanatory purposes. In Fig. 1, one of 


the footboards, A- C,.is pressed down, two-thirds 


Fsa.f. 


ready for the start. Fig. 2 shows, then, that boards 
A B and A C have each travelled a third part. 
Fig. 3 shows that A B has further travelled the 
middle third, while in the same time A C has (by 
quickly lifting the foot), travelled back the whole 
distance ready for another start; and observe, 
now, the boards in Fig. 3 agree in position with 


Fig. 1. Hence repetition is all that is required. 
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Fig. 5 and 4 is the apparatus referred to. Fig. 
5 shows, in section, two circular plates, into which 
is firmly keyed a short axle, rotating on an upright 
standard, passing up between the plates, and 
fastened down upon the middle of the foundation 
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board, which is 12in. square. The pins, D E, are 
diametrically opposite, and carry the connecting 
rods (not shown here), the other ends of which are 
at the side of the end of footboards. The fronts of 
the footboards are hinged to the foundation 
board. 

In Fig. 4, the pins projeot from the dotted circle. 
The boards and connecting rods are each shown in 
2 positions. Thus, A B D is in its lowest position, 
and at the dead point, but observe ACE (the 
other board) is in a good position for work to carry 


FIG.4. 


FIGS 


oint E round to E', during which time A B will 
ve been carried right up. as at A B'; but here, 
particular attention is required to the position of 
its connecting-rod B’ D’, which is not seen, being 
in a line with its footboard. But here, again, is 
the other dead point; and observe, again, the 
position of A C’ E’, which also has a good purchase 
and arrives at its lowest position, and we proceed 
as before. 

The plates spoken of are used instead of cranks, 
in order. by their weight, to geta momentum. 

It having been here shown that, by the adoption of 
this principle, no hindrances arise frem dead 
points, its applicability to many other cases is evi- 
dent. But I now call attention to the advantage 
which may be derived from its adaptation to 
velocipedes. On level roads, the momentum is suffi- 
cient to make the cranks pass the dead points; but 
on a rise, this is generally not so, and the rider has 
to dismount, and (like ‘‘ the old man and his ass ”’) 
become the steed. But, adapting the principle of 
this invention, we have seen that one crank would 
always be in a position for work, and so, to dis- 
mount would be unnecessary. 

I omitted to say, that space should be left be- 
tween the footboards, for Fig. 5 and connecting- 
rods, which would then admit of the boards being 
about 4hin. wide, and these should be helped to 
rise by a spiral spring underneath (to prevent lag- 
gre) as is done with the ordinary feed-bellows. 

all adaptations this help (modified to suit), 
should be applied. Fig. 4 is represented by lines 
only, in order that the measurements may be better 
Irag tood, and the scaleis 1-6th, or 2in. to the 


Barry-road, S.E. J. H. Huxley. 


RAMSDEN’S DIVIDING MACHINES.— 
Part III. 


Ramsden’s Engine for Dividing Straight 


Lines. 
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of its edges cut into teeth, whose distance apart is 
tho same as that of the threads upon the screw. 
In order that the plate may receive equal and uni- 
form motion, the pitch of the screw must be in- 
variable throughout its length, since the whole 
number of threads is engaged at once. Fig. 10 
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represents a plan of the apparatus for cutting a 
screw of invariable pitch. Ais a strong circular 

late of brass, having ita edge ratched as described 
in the account of the circular dividing engine; on 
its centre is firmly fixed the pulley B by four 
screws, having a groove turned in its cylindrical 
part perfectly concentric with the plate A. E 
represents an endless screw which gives motion to 
the plate A. F is a circular divided small plate, or 
micrometer head, which may be turned with or 
without the endless screw; und on the other end 
of this screw arbor is a large pinion @, with 
bevelled teeth on its edge, together with a winch 
X toturn it by. G is a triangular bar of steel, 
which passes over the circular plate A, and is 
firmly fixed to the frame of the engine at H and 

; K is a piece of steel forming the arbor 
of the screw intended to be cut, having a wheel L 
on one end, acting with the pinion a. M and N 
are two strong pieces of brass, in which the arbor 
turns, and are firmly fixed to the bar G. Oisa 
piece of brass that slides on G, the two extremities 
of which are made to fit the bar. Near one end of 
O isan angular groove 9, that holds the tool, by 
which the threads are cut, and is pointed with 
diamond, in order to cut the steel after it is har- 
dened and tempered ; the cock w serves to fasten 
the tonl, which may he set to tuke proper hold on 
the stee! by turuimy the finger- screw s, and is fixed 
there by the screw v. 

To make a perfect screw, it is only required to 
give the point that cuts the threads a uniform 
motion parallel to itself, and also to the axis of the 
intended screw ; and that this motion may be pro- 
portioned to the revolutions of the intended screw, 
as the number of threads may require. To effect 
this, a piece of tempered steel ¢, exactly of the 
same thickness throughout, is fastened to the slide 
O at 7, the other end of the spring being fastened to 
the pulley B in the groove; now while the circle A 
with the pulley is turned round its centre, by 
turning the endless screw to the right the spring ¢ 
draws the slider O with the attached cutter ¢ along 
the triangular bar; at the same time the steel 
arbor K of the screw to be cut revolves by means 
of the communication of its wheel L with the 
revolving pinion 4. 

The screw E of the circular plate has 20 threads 
per inch; therefore. if the pumber of teeth on the 
pinion a be to the number in the wheel L as the 
number of teeth on the circular plate A is to the 
number of 20ths of an inch round the circum- 
ference of B. allowing for part of the thickness of 
the spring, the spaces between each of the threads 
of the screw to be cut will be also 20ths of an inch. 
The size of the pulley B was determined thus: 
the endless screw E being disengaged from the 
plate A, the slider O was drawn back till the end 
of it came nearly to the piece M; the endless screw 
was again engaged in the plate A; then, having 
two very small dots on the slide ©, set off parallel 
to one side, at exactlv 5in. apart, the slider was 
moved by turning E till one of its dots was 
bisected by a small silver wire, fixed across.a hole 
made in a thin piece of brass, fast to the piece N ; 
then, O on the micrometer head F being put to the 
index without moving the screw, the pulley was 
tried and reduced, till just 600 revolutions of the 
screw E brought the second dot to be exactly 
bisected by the fixed wire. These bisections were 
examined by a lens of jin. focus, that was fixed 
perpendicularly over the wire.” 

It is unnecessary to give a full account of the 
machine fur cuttiug divisions on straight lines. It 
cousists essentially of a rectangular brass plate, 
moving easily, but without shuke, on the top of a 


_[19946.]— Iw this machine a screw is used to | rigid iron frame. * The teeth on the edge of the 
give motion to a rectangular plate, which has one | plate, and the threads on the screw, are each 
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1-20in. pitch; on the screw arbor is 4 micrometer 
head, divided into 50 parts, each of which is sub- 
divided by a vernier in five parts, io that the 
motion of the screw, equal to 1-5000n., may be 
read. A tracing or cian Baer is arlanged In & 
manner similar to that on the circular engine; but 
as the cuts are not always required to be square to 
the edge of the plate, it is made to turn or a centre, 
so that the lines may be traced at any desired 


ang e. 
“t When lines are to be divided by divisions not 
commensurable with English inches, which con- 
stitute the scale, the line to be divided may be laid 
down, not parallel to the plate, but obliquely, so 
as to make any angle with it, or become the 
hyputenuse of a right-angled triangle; which line 
shall, by calculation, be to the base as the denomi- 
nation of measure, when longer, isto the English 
inch—that is, as the secant to the radius, provided 
the lines are traced square to the side of the plate ; 
but if square to the line to be divided, then the 
divisions on that line will be shorter than they 
would be on a parallel line of the plate, in 
the proportion of the cosine of the angle 
of inclination to the radius. In order to 
adjust the inclination of the ruler, two sec- 
toral portions of a circle are laid down at one end 
of the movable plate; the outer one divided into 
degrees, numbered from 1 to 9, and subdivided to 
10 minutes, and the inner in the proportion of 
cosines to radius 10,000; and its divisions num- 
bered 10, 20, and to 140. The use of this con- 
trivance will be best understood by an example; 
for instance, if a line of 9 999-1000 were to be 
divided in the same number of divisions, and in 
the same manner, as if it were 10in. long ; put the 
ruler to the oning frame, and move the apparatus 
till the edge of the ruler cuts the central point 
and first division 0 of the inner sector ; then screw 
the ruler fast to the plate, and when it has moved 
l0in. in its own direction the whole length of 
the divisions on the line divided, will be only 
9 999-1000in., but the divided spaces will be 
respectively equal among themselves.”’ 

The contrivance for regulating the angular 
motion of the screw is worthy of notice. 

“ Besides the micrometer head already named, 
the arbor of the dividing screws, which has its 
thread similar to those of the notched pasa 
screw, has at its opposite end two sets of ratched 
wheels: one set for turning the screw, and the 
other set for stopping it at the proper times. These 


sets are each composed of three wheel:, of which 
one has 32 teeth, the second 48, and the third 60, 
which afford the means of subdividing the inch 
into spaces of different denomivatious; those 
wheels used in stopping the screw are ratched with 
teeth pointing in a contrary direction to those for 
putting it in motion. I (Fig. 11) represents a 
cylinder of brass, having on one eud two steel 
rings a and b, with their contiguous edges cut into 
ratched teeth in contrary directions, so as to fit 
each other; on one of these rings is an index, and 
the other has its teeth numbered 10,20 and to 50 ; the 
other end of the cylinder is made hollow, and con- 
tains one of the sets of ratched-wheels already 
named. There are two slits opposite each other, 
pierced through the hollow part of the cylinder W, 
in each of which is a click, turning «<n an axis, 
and pressed into the teeth of the ratched- 
wheels by a small spring; these clicks may 
be moved along their axis so as to catch in 
any one of the three ratched wheels, and may be 
fastened by a small tightening screw,s. The cylinder 
I, with the clicks, turns on a steel axis attached 


‘to the piece K, iv a live with the axis of the endless 


screw. Motion is given to the cylinder by a piece 
of catgut, one end of which is fastened to the 
ring ô, and the other, after passing four or five 
times round the cylinder, is fastened to a treadle. 
On the treadle being depressed, the clicks s catch 
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in the teeth of one of the ratchet-wheels, and turn 
the screw, and at the same time a spiral spring is 
compressed which, on releasing the treadle, turns 
back the cylinder i, and raises the treadle to its 
former postion. V is a small, square, steel bar, 
with cylirdrical extremities, which work in steel 
bushes in D and K. This bar carries three different 
pieces: the middle one, ¢, lies in the interval 
between the threads of the screws, and passes 
nearly helf-round it; it is kept in the threads by a 
spring e pressing on the piece q, attached to the 
frame, this piece ¢ being fastened to the bar V by a 
screw. The motion of the cylinder I moves V ina 
longitudinal direction. The upper end of f is 
formed into a hook, which may be set to catch 
in the teeth of any of the ratchet-wheels, and 
then fastened to V by a screw, i. Near the 
other end of the bar is a stop piece, 7, which 
may be set in any position by the screw s. 
Whenthe engine is used, the treadle is pressed 
down and the catgut turns the cylinder I. Inthe 
mean time the piece ¢ moves along the thread, 
till a stud 7 on the cylinder, striking on the top of 
the curved piece ¢, bends the spring e, until that 
piece rests on 9. By bending this spring, the square 
bar is turned a little on its axis, and pulls the hook 
J into the teeth on the rachet R ; then, the treadle 
being released, the spiral spring turns back the 
cylinder, till the piece jis brought under the stop 
on the ratchet ring 4. The parts of a revolution 
are regulated by setting the number required on 
the ratchet ring ù tothe index on the fixed ring a. 
Each of the teeth answers to the motion of 1-1000th 
of an inch in the plate, and the number of revo- 
lutions, each of which moves the plate 1-20th of 
an inch, is regulated by setting the piece / on the 
bar. Orderic Vital. 


HUXLEY’S CALCULATING MACHINE. 


[19947.J—I norice Mr. Buttershaw’s observa- 
tions (19909) on the calculating machine (19834), 
which for ordinary use has a scale not greatly dif- 
fering in the size of its divisions; but observe the 
slide-rule with its last division about one seven- 
tieth the size of its first division (taking the scale 
as 100) ; here it is evident that, in order to invert all 
the subdivisions, the scale must bə considerably 
lengthened : hence the new machine, which has also 
this advantage, that the angle made by tho arms 
serves as a pointer for reading the answer. 

J. H. H. 


MEDICAL REPLIES. 


[19948.])—Ruzumatisn (46610).— ‘‘Querist”’ is 
probably not suffering from common rheumatism; 
but she may safely try 10 grain doses of salicylic 
acid (in place of salicylate of soda) three times a 
day for a time. Vegetarianism also will be a sate 
experiment, but not to the extent of avoiding 
milk, unless she be corpulent. The Turkish, or 
vapour, or warm bath may safely be pushed and 
fully tried; but avoid catching cold afterwards. 
Probably the patient needs more accurate diagnosis 
as to whether any nervous or blood affection is pre- 
sent, and if so, properly adapted constitutional 
treatment may be required.” Wear flannel, avoid 
damp houses, and dump climates and night air, 
especially after hot, badly ventilated rooms. 

James Edmunds, M D. 

Grafton-street, Bond-street. 


HIBERNATION OF ANIMALS. 


[19949.] —Tu= author of the article on ‘‘ Hiber- 
nation,” reprinted in the ENGLI MECHANIC of 
7th inst., does not mention any instance of hiber- 
nation of birds; but as one such instance has come 
to my knowledge, it may interest your readers to 
hear of it. 

In Chili, and especially in the forests in the 
south, where the climate is very moist, snd 
many species of the trees flower very abun- 
dantly, there is found at least one species of 
humming-bird which, in the earliest spring, may 
be seen hovering about the flowers almost as high 
up the mountain sides as the snow, and one of our 
surveyors who observed them supposed they 
migrated from warmer regions, though their powers 
of flight seemed not equal to the distance. 

Having been several years on the coast of Chili, 
and often made inquiries as to the migration of 
these little birds, I was told by a friend at Port 
Montt that he had frequently seen them in the 
winter in hollow trees hibernating ; that if brought 
into the house they revived, but again became cold 
and stiff. 

_The fact of their passing the winters in this con- 
dition was spoken of by others as well known, and 
even at Valparaiso, where there is very little cold, 
another of my friends told me his servant had 
found one in that state on the branch of a tree and 
had brought it in to him. 

The information which thus came to my know- 
ledge convinced me that the hummiog-bicds in 
that country do not migrate, but hibernuto, and 
that they might, with very little difficulty, be 
brought to England if kept in a cool place. 


TES 
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In the event of anyone making the attempt, I 
doubt if honey alone would prove a proper food 
on their revival, as in Chili, and in the tropics, the 
majority of humming-birds, whose skins I pre- 
served, had insects in their stomachs. 

The Chilian species would certainly acclimatise 
in Madeira, or possibly even in Jersey. 

April 13th. R. 


UNIVERSAL CUTTER. 


[19950.|—Nortrcine the description of universal 
cutter by ‘F. W.G.,’’ letter 19908, I trust the 
author will allow me to say a few words relative 
to it. In the first place, I can only say that it is a 
very good instrument; but at the same time it is 
important that it should at times be capable of 
being set to any angle, simply because, when being 
used for cutting spirals, the tool should be set to 
the pitch of the spiral being cut. I can see no 
reason why this instrument cannot be made. to do 
so. With regard to the geometric staircase, our 
correspondent will find that the pattern he 
describes is totally different from that cut with 
the eccentric chuck, March 3rd, and that cut by 
“F. W. G.” is what is called the basket pattern, 
and the result of the variation in division will, as 
stated, give a spiral appearance to the work. 

J. H. Evans. 


LATHES AND LATHE-MAKING. 


[19951.]—In u letter (19819) under this head on 
page 35, ‘‘Scorpio’’ says he would like to know 
how screws were produced in the earlier period of 
mechanical engineerlng. 

In ‘‘Holtzapffel’s Turning and Mechanical 
Manipulation,” Vol. II., chap. 26, he will find a 
good deal of information on the originating of 
screws, and in the footnotes there are references to 
several works on the subject. 

«t Orderic Vital,” in a letter (19818) on same page, 
makes a very practical remark in saying that Mr. 
Evans would add very much to the value of his 
papers if he would give such data as would enable 
a workman or amateur to construct the various 
apparatus he describes so well, and to make the 
various parts of proper dimensions. 

Of course these appliances will vary in size very 
much according to the lathe for which they are 
intended: butif the various apparatus, chucks, 
cutters, &c., were described for some particular 
size of lathe, say one of in. centre, amateurs could 
then construct the tools lighter or heavier in pro- 
portion to their requirements. When drawings are 
given might they not be made to scale? This alone 
would be a great assistance, and would be a guide 
by which to proportion the different parts of any 
apparatus. ‘Chere is nothing more unsatisfactory 
than to waste time and material in making a tool 
and to find that it is too heavy and clumsy or too 
light and inclined to vibrate and make bad work. 

The proper proportioning of various parts is a 
thing that amateurs can hardly be expected to know 
a great deal about. 

Ou page 11, “ F. W. G.” describes a very simple 
and appurently eflicient eccentric cutteraud drilling 
instrument ; but if he had given us the result of his 
experience as to the most suitable dimensions for 
the different parts of the cutter, it would have been 
a great help to umateurs wishing to make one for 
themselves. 

The same remarks apply to his letter on the 
combined eccentric aud ellipse chuck on page 5). 
The description aud illustrations show very clearly 
what an ellipse-chuck is like, but it would be 
difficult to form an idea of the relative sizes of the 
various parts unless one had some knowledge of 
the style of chuck. 

lt “F. W. Q.” had given the dimensions of the 
body or face-plate of the chuck, and also all 
particulars of the riug ond the bolts that work the 
slide, it would have been a great assistance to many 
amateurs. 

He describes a simple and excellent form of 
‘* fly-cutter’’ on page 103, and here he has marked 
some of the sizes. 

The wheel-cutting frame described on page 127 
is a very simple and most useful tool. 

With reference to the plan for cutting worm 
wheels, I have tried the following method with 
some success, and though it is not a very mechanical 
way of doing work it requires no apparatus, and 
cau be tried by any one having a slide-rest :— 

The wheel must be turned with a semicircular 
groove. Inthe tool-holder of the slide-rest fix a 
piece of iron „bout Gin. long, and #in. by żin. or so 
thick. The end next the lathe-centre must have a 
hole to take a vertical stud, which must be turned 
a working fit for the bore of the wheel to be cut. 

On this stud place the wheel, the centre of the 
groove being exactly theheightoflathe-centre. Fixa 
carrier toa common plug-tap, of a diameter to suit 
the thickness of the wheel, and run this between the 
centres. With the top-slide of the rest the wheel 
my be brought in contact with the revolving tap, 
aud the latter will cut the teeth and carry the 
wheel round. The wheel can be examined to see 
whether tbe number of teeth suit the diameter; 
but I have never had much trouble on this point. 


The wheel must be secured on the stud by a nut 
and washer above. I have not seen this pian tried 
anywhere, and would like to have “F. W. G.’s”’ 
opinion on it. ne 

No doubt a hub such as he describes for his 
wheel-cutting frame would be much better than a 
tap torunin the lathe. The only advantage of 
my plan is its simplicity. Tinker. 


ORNAMENTAL SLIDE-REST. 


[19952.]—In reply to the objections raised by 
“ M. A.” (19230) to my ornamental slide-rest, he 
says he does not think the tool-box so well adapted 
to eccentric cutters and drills as to ordinary turn- 
ing tools. If he looks back to an article of mine on 
a combined eccentric cutter and drill, he will see 
that the instrument I use and recommend is per- 
fectly adapted to the tool-box, the driving pulley 
being in front, and it is set true in the rest by the 
edge of stem being placed exactly along the mar- 
gin of upper slide. (The engraver, in illustration, 
has not made the clamping-screws of tool-box to 
project apparently far enough towards margin of 
slide.) ‘*M. A.” objects to my plan of taking up 
back-lash between nut and screw, and like many 
critics, opposes theory to actual practice. He evi- 
dently quotes from Mr. Evans’s article on the 
ornamental rest, and is undoubtedly right ia his 
method of taking up back-lash in square threads, 
but I adopted my method from its superior handi- 
ness of adjustment without having to take the rest 
asunder. When describing my rest, I probably 
did not enter sufficiently into the minutic of the 
process of the construction as Mr. Evans in his 
articles does; as, in the first place, it is very 
difficult to make oneself intelligible so as 
to be of any use to a tyro; and, secondly, 
I take it for granted that anyone who wouid 
attempt to make any of the apparatus I describe 
would be already pretty dexterous at turning and 
fitting. When making the nuts and screws for my 
rest, the lathe being a screw-cutting one, they 
being łin diameter, are cut 11 threads to the inch, 
instead of 12, Whitworth gauge ; though if anyone 
wants to fit spiral apparatus 10 threads would be 
handier; but as I have another self-acting slide- 
rest, it did not matter to me. The threads iu both 
leading-screws and tap for nuts should be cut deep 
and sharp, and afterwards the top of thréads of 
leading-screws rounded off, and a reamer passed 
through the nut, after being tapped, sufficiently 
large just to take off the top of the threads of nut 
also. Thus, when the lugs of the nut are drawn 
together by the little binding-screw, the threads 
of both nut and screw wedge into each other. Of 
course, when the nut gets very much worn, you 
must get a new one, which is easily done. I have 
my rest in use now for several years for ornamental 
work only, and have never yet had to putin newnuts. 
[think it does not matter whether you havethe pillar 
O fastened to the lever or fixed in the hole P, pra- 
vided it is made a good fit: but it must be capable 
of being taken out when using the stop arrange- 
ment with the leading screw. Next, with respect 
to the rival merits of the screw ferrule or washers 
for raising the rest. I have only one washer on 
mine, as making all my ornamental cuttiag frames 
myself, I can fit thee exactly to suit the height of 
lathe centres; but for those who buy their appa- 
ratus, perhaps at different times, aud of various 
sizes, I admit that the sorew ferrule might be 
better, pruvided they do not mind the extra trouble 
or expense. Lastly, with regard to what ‘ M. A.” 
says about my combined oval and eccentric chuck. 
He must think that mine is made with the slide 
aud guide-bars, double chamfered at each side, 
like Mr. Evans’ pattern. It is not so: they are 
made with single chamfers, and the opposing sur- 
faces of under side of slide and bed-plate are true 
planes, the former being ficst planed with my 
planing attachment, which I have already de- 
scribed, and afterwards scraped and tested by a 
surface-plate, and the latter accurately turned and 
also tested on the surface-plate, and then ground 
together with oilstone powder; and they come as 
close together as a film of oil will allow, so that no 
c'ampiug screws could possibly bend them. Cer- 
tainly, ir the chuck was made like Mr. Evans’ 
pattern, with double chamfers at each side, his 
objection would apply, if there were a sufficient 
spaco left betweeu the surfaces to admit sheet- 
bruss, however thin. In conclusion, to show how 
a little inadvertence in a description may expose 
one to adverse criticism, may I ask “ M. A.” how, 
if the four holes for the screws in the corners of 
his square-threaded nut be drilled and tapped 
before the put is sawn ino half, the bindmg 
screws are to draw the halves together—they pre- 
sumably being screwed firmly into both halves ? 

F.W. G. 


— 


TO ‘“FELLOW-WORKMAN.,.”’ 


[19953.]—Witin speaking of making the hole to 
fit pivot, you were not sufliviently explicit for any ~ 
oue to gather your idea, as you simply said ‘‘ make 
the pivots fit jewel-holes; with brass holes, vice 
vers.” As you have in some degree explained 


Apri 21, 1882. 
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yourself here, perhaps my criticism may prove 
beneficial to the many readers of this valuable 
paper; if so, I shall be glad to have added my mite 
towards instructing the ambitious amateur, who 
would like, I have no doubt, frequently to see such 
criticisms, for it is through criticising each other 
that we gain much kuowledge. 

I quite agree with you about using too much 
space; but, in some respects, we might not be 
thoroughly understood with a given space; in such 
cuses we had better beg an extra inch or two than 
spoil the article for want of it. As I have for 
some considerable tims contributed horological 


lessons to one of the leading trade journals, I am: 


well aware of the value of space, aud therefore 
always try to be as brief and explicit as possible:; 
but, at the same time, try to give every minute 
particular regarding the different parts of a watch. 
Tempus. : 


LEGAL REPLIES. 


[19954.]—LrGat (46565).—As a general rule, one 
trustee is not liable for the receipts, acts, or defaults 
of his co-trustee. A clause to this effect is 
generally inserted in all well-drawn deeds of trust, 
aud is now implied under Lord St. Leouards’ Act. 
But if the co-trustee be guilty of any fraud or 
negligence, or be at all aware that the money is 
insecurely invested, or the like, then he would be 
liable, so that much must depend upon the facts of 
each case. Lord St. Leonards’ handbook on the 
Law of Real Property is the best I know of; 
but the doctrine of trusts and the duties uf trustees 
are now subjects so vast that they cannot be dealt 
with in any little book for laymen. ! 

(16573.)—There is no fine for not proving a will 
sooner ; but if there be a delay of more tban three 
years, this delay must be explained to the satisfac- 
tion of the Registrar. In the case put, the widow 
must prove the will before she can do anything, 
and by way of explaining the delay, she should 
make an afhdavit as to the property being mort- 
gaged, and that she now desires to divide it under 
the will. Upon this she will probably be allowed 
to prove, and then she can carry out the testator’s 
wishes, as she ought to have done twelve years ago. 
She may, of course, be held liable to render an 
account of the estate so received by her and paid 
away. 

Leraar (46081).—A user of 16 years is not long 
enough to give a right of way by prescription. 
There must be a twenty years’ enjoyment to do this. 
In the case put, I thiuk, therefore, that the gutes 
can be hung up again, and the mere fact that the; 
have been down for 16 years will not give anyone a 
1ight to remove them as obstructions. 


A Ruinovus Wire (46586).—The best thing the 
husband cau do iu this case is to apply to the magis- 
trate for an order upon the pawnbroker to give up 
the property pawned by his wife without authority. 
Such an order should be made, as the pawnbroker 
would have no legal answer to the case. A husband 
is not liable to repay money borrowed by his wife 
without his authority, eveu though under false pre- 
tences. 

LEGAL (16590).—An assignment is necessary to 
enable a purchaser of any debt legally to recover it, 
and this assignment is not valid until written notice 
thereof has been given tothe debtor. The assignee 
of a debt, after notice, may now sue for it in his 
own name, or if the original creditor allow him so 
to do, in the name of that creditor. In tuking an 
assigument of a county court debt, by which I 
meau one already sued for, leave to use this credi- 
tor’s namz should be inserted. The best books are 
Pitt-Lewis, price 2 guineas, and Heywood’s, one 
guinea, and several shilling books of little value. 


DEED OF GIFT (16592).—As against the father, 
the deed of gift is, of course, good, whether the 
houses are freehold or leaschold. But being merely 
a voluutary conveyance, it would not affect either 
a purchaser or a mortgagee of the property for 
valuable consideration in good faith, and without 
notice of the deed of gift. in other words, the 
sous could not upset the title of the purchaser or 
mortgagee at all, if freehold, nor if leasehold, 
unless they could show that he had notice of the 
existence of the settlement in their favour, or of 
facts that amounted to sucha notice, because in 
law the sons would be only volunteers. 

LEGAL (16600).—As far as I can understand this 
question without further particulars, the legacy 
rests in the nephews and nieces, from the date of 
the will, and therefore, each would be able to 
leave his or her share by will. But in these cases 
it is necessary to see the will itself, before being 
certain. 

Wire's Lranirity (46625).—The husband could 
not be liable, but the wife certainly would, and 
she should be sued for the debt, and her goods 
taken in execution if it be not paid. Butin the 
present muddle of the law, it would be safer to 
join the husband with her in the action, though 
only asking for an order of judyment against 
the wife’s separate property. 

Fred. Wetherfield. © 

2, Gresham-buildings, Quildball, E.C. 


TOLMAN’S BATTERY — GRATIS AD- 
VERTISEMENTS — MR. BENNETT'S 
BATTERY. 


{19955.]—Your correspondent (19902, page 107) 
states that my Jorm of battery has been known to 
electricians for 15 or 16 years. He evidently means 
principle, not my particular form, or shape. He 
then gives us the theoretical action of the manga- 
nese cell, of which nearly every word for word we 
have read before, aud winds up with a protest 
against the exclusion of manganese. His letter 
would have looked better if he had merely signed 
his name, and not have used the pages of *‘ ours ” 
to post the name of his firm before the readers 
gratis. As far as manganese is concerned, I made 
up cells with and without 16 years ago, and they 
are as good now as the day they were set up, and 
I defy anyone by tests to select the ones containing 
manganese, After 10 years’ use I have examined 
manganese: it is not the slightest reduced or dis- 
coloured. So satisfied am 1 with my cell, that I 
am making up 35 of them for one job alone. 

I do not consider that either ‘* W. W. H. G.” or 
Mr. J. H. Anderson has made any improvement 
on the caustic-soda cell. For the benefit of readers, 


I may state that I purchased in 1874 a caustic-soda. 


battery—I think the name was Highton; it was 
identical in form with the old Leclanché, without 
manganese—that is, the porous cell had a plate of 
carbon in it, and was packed with broken carbon 5 
a solution of the soda in the outer cell, in which 
was placed the zinc. In a few weeks, it followed 
the fate of the Grenet—not the slightest current 
could be obtained from them. 
George Tolman. 


MR. BENNEIT’S NEW CELL. 


[19956.]—Tuz modification I mentioned in letter 
19901 is simple and very readily constructed, and 
will yield a current of 22 hours’ duration without 
rest, so that for those who cannot easily obtain 
‘t tins and borings,” the following will auswer :— 
An old pot or jar, 43in. diam., din. deep; broken 
hard coke, previously saturated in a solution of 
common salt, and well drained, packed around a 
porous cell inside of jar, and a zinc plate in porous 
cell. (See page 5.) A lead plate in place of ziuc 
will produce acurrent slightly weaker than the 
zinc yields for nine hours without rest. The posi- 
tive plate may be muflled with cotton rag, and 
saturated with the caustic soda solution, in lieu of 
porous cell, for experiments. I may mention that 
the words *‘my plan” were only used for a dis- 
tinction. J. H. Anderson. 


A NEW FORM OF CHEAP BATTERY. 


[19957.]—TueE following particulars of a cheap 
battery will, doubtless, be of some interest to many 
of your readers who are interested in the develop- 
ment of the electric light for domestic purposes :— 
Tho outer cell is an ordinary quart battery-jar, 
aud contains a small porous pot, which is closely 
packed round with a mixture of iron boring with 
peroxide of manganese; the porous jar contains 
a strip of platinised silver about lin. wide, with a 
wooden plug to fit the porous jar closely. To 
charge the battery, fill the outer space with the 
ordinary bichromate solution, and the inner cell 
with one part of nitric acid to ten of water. Six 
cells of this description gave a good light froma 
Swan lamp for over eight days without renewing, 
except making up for evaporation. 

Hy. E. Hawkins. 

Birmingham, April 14th. 


GELATINE EMULSION. 


[199538.]--SevERAL queries having lately ap- 
peared concerning above, I venture to give a 
method which gives results equal to the most rapid 
plutes to be bought :— 


Coignet’s best gelatine.... 4gr. 
Bromide potassium ...... 30gr. 
Distilled water ...... e... 4dr. 
Silver nitrate ........ c... 42ur 
Distillled water .......... 2dr. 


Warm bath: Add silver solution gradually, 
shaking after each addition ; now wrap bottle con- 
taining emulsion in piece of cloth; then put them 
in tight-fitting tin canister, and place in ordinary 
oven ; the temperature reaching emulsion will be 
about 120° Fahr. Tmulsify about 4 hours, or 
until a warm purple by transmitted daylight, which 
must be ascertained by removing canister from 
oven to dark room, after second hour removing 
stopper and touching piece of clean glass for after 
examination. Examined by transmitted day- 
light, the changes which the emulsion undergoos 
are :— Yellowish orange, when first mixed, then a 
dirty brownish colour to warm purple. By 
reflected light the emulsion changes from white to 
greenish cream colour. If the emulsification is 
carried much further, coarseness of the image 
without increased sensitiveness results. 

During the emulsification place to soak, water 
G drachms, Coignet’s gelatine 70 grains. When 


emulsion is cooked, add the strong gelatine solution 
which must be previously dissolved (it requires a 
good heat), shaking frequently and violently for 
about a quarter of an hour, during which time it 
must be kept hot. Pour out to set, squeeze through 
coarse canvas into water, let it stand half un hour, 
squeeze through again into fresh water, let stand 
a little longer, then pour water containing emulsion 
into calico bag (made of a large piece of calico, 
elastic band, and wooden rim of sieve), and wash 
by pouring gradually about 2 gallons tap-water 
over. Slip off elastic band, gather end of cloth, 
wring rather dry, dab the ball of emulsion in bag 
on ‘blotting-paper, untwist, scrape into bottle, 
dissolve, filter, and coat. 

N.B.—1. When emulsion is first mixed, make 
very hot before putting in stopper ; otherwise heat 
of oven might raise it. 

2. For very hot weather, 1 drachm alcohol added 
to above quantity eutirely prevents frilling. 

3. Small opaque spots ın the film are caused by 
insufficient shaking, after adding thick gelatine 
solution. 

4. Red or green fog is caused by insufficiently 
washing the emulsion after setting, and generally 
shows when development is forced. 

I have already occupied too much space, or 
would describe eusily-made rapid drying-box; but 
should anyone be interested will write again. 

Gelatino-Bromide. 


EVOLUTION—THEORY AND 
PRACTICE. 


[19959.J—Mr. J. H. HUXLEY and others inte- 
rested in the subject will gain much instruction by 
reading the article ‘‘ Evolution ” (by the late Prof. 
De Morgan) in the ‘‘ Penny Cycloyivdia,’? wherein 
he lucidly expounds the rationale of Horner’s 
method of extracting roots and of solving 
equations. W. J. R. 

Chelsea, April Sth. l 


SCREW PROPULSION. 


[19960.]—Wiuru reference to Mr. Thos. Moy’s 
remarks (19879), I repeat, after looking up the 
laws regulating the motion of solids in fluids, that 
it does not appear practicable to go astern with 
sculls projecting from the stern. I understand the 
Chinese are adepts at sculling from the side of a 
boat. I have seen a Collin sailor boy scull from 
the side. The Fijians scull from the platform 
connecting their double canoes; they stand up, 
press the loom of the paddle forward, astride the 
paddle. ‘‘If you want to propel with the greatest 
efliclency, you must do so by pressing or striking 
the water back in the opposite direction in which 
you wish to proceed.’ I suppose itis a truism 
that it was hardly worth while to state here. I 
repeat, Mr. Hooley’s, as far as the theory of it 
is concerned, is the most efficient propeller I have 
seen ; it acts in a direct line, no twist or beating the 
water in a circular form. Water moves in right 
lines opposite to the pressure. 

Twickenham. J.C. Curtis, Capt. R.N. 


THE CONTINUOUS BRAKES RETURN. 


[19961.]—Tu: table given upon page 109 shows 
the amount of rolling-stock fitted with brakes 
which appear to fulfil the conditions of the Board 
of Trade. 


The following list gives— 


The total number of engines and vehicles fitted 
with each system during the half-year ending 
December olst, SSI. 


Name of Drake. Engines. Vehicles. 
Westinghouse Automatic.... 150 1,431 
Sanders — Bolitho Automatic 

Vacuum.......6. Seale ins 155* 691 
Smith’s Automatic Vacuum.. l4 79 
Clark, Clarkand Webb, Chain — 320 
Smith’s Vacuum .,......ece : 7) 305 
Fay, Fay and Newall ..... >. = 41 
W. Parker-Smith’s ......62. — 3 

Total........ Oot 2,870 


The 155 engines fitted with the Sanders brake 
have steam brakes. 

It is certainly to be regretted that the companies 
should have provided 75 engines and 669 carriages 
with brakes which do not even appear to fulfil the 
“ conditions.” i 

With reference to tho letter of your correspon- 
dent ‘‘J.,’’ page 130, the table which I published 
upon page 109, and in my pamphlet, was compiled 
from the last Brakes Return. ‘‘J.’’ considers the 
Parker-Smith brake fulfils all the ‘‘ conditions,” 
but the Liskeard and Caradon Railway as E 
Return (page 9) states that it can be applied ly 
guard oniy. 

It also appears that the company had the brake 
applied to four vehicles, but not to any engines. 

It will be of advantage if ‘“‘J.,” or the inventor, 
will furnish further details to the Enguisu ME- 
cuaNnic-to enable the readers to consider its merits 
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and defects, and to see for themselves whether it 
fulfils the Board of Trade conditions or not. 
Clement E. Stretton. 
Saxe-Coburg-street, Leicester, April 15. 


CONTINUOUS BRAKES — UNIVERSAL 
COUPLINGS—TO “CENTAUR.” 


[19962.]-—ArT the Euston Conference very much 
was heard of ‘‘ Universal Couplings,’? and one 
which can only be used with vacuum brakes was 
adopted. The Westinghouse coupling possesses 
very great advantages, as itis perfectly air-tight 
when used either with vacuum or air pressure. The 
Westinghouse automatic vacuum brake, by the 
use of a triple valve requires a main pipe of the 
same sizo as the automatic air brake; hence it 
follows that by the use of the universal coupling, 
carriages having the one system of brake may be 
introduced into trains fitted with the other, in the 
same way that vehicles having through pipes only 
are used to prevent the brake power being cut off 
by an unfitted carriage. 

This coupling, which appears very likely to 
become the much-desired unxtversal coupling, has a 
tap at the end of each vehicle. 

e ordinary Westinghouse pump serves to pro- 
duce either air-pressure or vacuum, or both at 
once if required. To obtain and maintain a 
vacuum by means of cjectors necessitates the ex- 
penditure of afar larger quantity of steam than 
when the same work is performed by a pump. 

A very important correspondence has recently 
taken place in the Engineer and Railway Review, 
in which 1t has been repeatedly stated by several of 
the writers that the use of a small ejector always 
“ blowing ” to maintain a vacuum, not only uses a 
quantity of steam but seriously detracts from the 
” steaming powers” of the engines, so much so, 
that drivers state that they have had to shut off the 
small ejector, and work the train without a con- 
tinuous brake. i 

This inconvenience would be entirely avoided by 
the use of a pump, and this latter would possess the 
very great advantage of being capable of produ- 
cing either compressed air or vacuum, and, there- 
fore, supplying the power for either of the two 
groat brake systems. 

Clement E. Stretton. 


RULES FOR FINDING THE FOOI OF 
LENSES.—Part II. 


Conjugate Foci. 


(19963.]—In my previous letter on this subject, 
I gave rules for finding the principal focus of a 
lens of any given form. When we wish to com- 
pare the powers of any two lenses, the principal or 
solar focus of each must always be found, either 
experimentally or by calculation. Rays of the 
sun are parallel—that is, the circular beam of light 
falling on the lens has no tendency either to close 
up or to widen: thus a standard is obtained by 
which we can estimate the effect of any lens. But 
supposing we place a candle in front of a convex- 


lens, we know that, generally, an inverted image | P 


of the flame is formed at some point behind the 
lens; if we know one of these distances, how can 
we find the other? The place occupied by the 
light is called the radiant point, that in which the 
image is formed, the focus; and both these are 
termed conjugate foci, because they are, as it were, 
linked together, and are interchangeable; that is, 
if the light be placed in the back position, the 
image will occupy the front one. Their distances 
from the lens have a definite relation to the 
principal focal length; what this is will now be 
ss pare 

et A B (Fig. 1) represent the section of a con- 


vex-lens ; and CA, a solar parallel ray, be bent in 
the direction A D, cutting the axial or unchanged 
ray in D. Then DE is the principal focal length. 
Let us bend a piece of wire to follow the path 
CA, AD; then by moving it about A as a centre, 
it will show the advancing and receding positions 
of the conjugate foci. For instance, let the left 
branch be lowered till it cuts the axis in (1), then 
the right branch will have receded so as to cut it 
in (le); and as (1) approaches the front, (la) re- 
cedes behind, until we come to position (2), which 
is the same distance in front as the principal focus 
is behind. The second branch is then in a line 
with CA, showing that the emergent rays are 
parallel. Passing (2) towards (3), the direction of 
rays coming out of the lens is inclined so as to cut 
the axis in some poiat (32) on the same side as 
the radiant point—that is, the rays diverge on 


emer 
length and one of the conjugate focal distances, 
we can find the other by a very simple rule. 
F, as before, be the principal focus DE; D the 
radiant distance from point (1) to the lens, d the 
conjugate or back focus from (la) to the lens; 
then, to find the value of d, multiply F and D to- 
gether, and divide by 
greater than F ; the rays will come to a real focus 
at (la) behind the lens; but if F be greater than 
D—that is, if the radiant is behind position (2)— 
there will be no real focus, and d will represent a 
distance of some point (3a) in front of the lens. 


diverging rays falling on a convex-lens. 
the first rays had tended towards a point, or had 
been converging, the sum, instead of the difference, 
would have been the divisor. 
following two rules for a convex-lens :— 


I happen to know (no thanks to any textbook); the 
latter I can only indirectly obtain by trial dia- 
grams. There is also very little information to be 
found on proportioning curvesand lenses for making 
eyepieces of telescopes and microscopes of any re- 
quired focus, though one finds diagrams which 
show very prettily the paths of the rays when they 
are made. . 

As to size of “ light-spot,” I am aware that as 
a matter of abstract theory this is independent of 
the size of object-glass or mirror; but as a matter 
of practice the light-spot seems to be somewhat 
smaller and of more definite outline when small 
This rule gives the second congugate focus for lensesare employed, or perhapsmorestrictly when the 
Now, if | centre part only of a lens is employed, and this, too, 
even in thecase of lenses which are supposed to be free 
from spherical aberration. Let me then repeat my 

uery, and ask what will be the. diameter of the 
light-spot produced by a lens or mirror of given 
focus and aperture. In connection with this I may 
remind “O, V.” that Sir W. Herschel found the 
apparent magnitudes of the star discs to vary 


ence. When we know the principal focal 


Let 


their difference. Let D be 


Thus we obtain the 


1.—Diverging rays, d= F.D/(D — F). 
2.—Convergiag rays, d = F.D/(D+ F). 


For a concave lens, the imaginary focus is on the 


same side as the incident light; and eee rays 
are made still more divergent; hence, ru 
becomes— 


e (l 


1.—Diverging rays, d = -F.D/(D+F). 
And the second one— 
2.—Converging rays, d = F.D; 


- D). 
From this latter rule it appears a D must be 


less than F, in order that a real image may be 
formed. 


I will illustrate these rules by a few examples :— 


Ex. (1).—A candle is placed 12in. in front of a 
lens of 8in. focus ; where will the conjugate image 
be formed ? 

By rule (1) for a convex, d = (12 x 8) + (12 - 
8) = 24in. behind the lens. 

Ex. (2).—A convex lens of 20in. focus is placed 
12in. in front of another convex of 6in. focus; if 
the sun’s rays pass into the combination, where 
will the conjugate image be formed ? 

Since the lenses are 12in. a part, the rays from 
the first really form a converging beam, tending to 
a point Sin. behind the second Jens. Hence 
employing rule (2) for aconvex, d = (8 x 6) + (8 
+ 6) = 3 3-7in. behind the second lens. 

If in the first example the lens were concave of 
the same negative focus, we should have by rule 
(1) for a concave :—d = (12 x 8) = (12 + 8) = 
4 4-5in. in front of the lens. 

And similarly in the second example:—d = (8 
x 6) + (6 — 8) = 24in. in front of the lens. 

It is usual to express the above rules in reciprocal 
values, which is much more concise. Thus the 


first two are 1/d = 1/F + 1/D. And for the 
second pair, the sign of F must be negative, which 
is all the alteration requiied. 

When two or more lenses are in contact, the re- 
ciprocal of the compound focus is equal to the sum 
of their reciprocals (or difference, if one or more are 
concave). 

There is one property of the conjugate foci, 
which is usefulin finding the principal focus of a 
small lens. When the radiant point is twice the 
rincipal focus distant from the lens, the back focus 
is at the same distance on the other side. Hence, 
if we so adjust the conjugate foci that they are 
equally distant from the lens, its principal focus is 
one fourth of the distance they are apart. 

Orderic V ital. 


LENSES AND THEIR FOCI. — TO 
“ ORDERIO VITAL.” 


[19964.]—IN reply to ‘‘Orderic Vital,” may it 
not be that the ‘“' mistiness” is not only in my 
brain, but, to a certain extent, in the textbooks 
themselves? At all events, though I am pretty 
well supplied with the latter, I have, hitherto, 
failed to find the information in the simple and 
convenient form in which ‘‘Q. V.” is himself sup- 
plying itin the pages of the ENGLISH MECHANIC. 

am, therefore, glad my letters have had such a 
satisfactory result. The fact is, the textbooks 
aforesaid assume the reader to want one thing when 
he may want the very reverse; for instance, when 
the radii or curvature of the lenses are known, it is 
easy to roughly obtain the foci by geometrical con- 
struction in the way shown by the diagrams, or by 
the rules given in illustration; but when one wishes 
to determine the radii (which radii are perhaps de- 
sired to bear a certain ratio to each other) in order 
to obtain a required focus, then the textbooks do 
not help one. 

Again, supposing one has a convex mirror, and it 
is desired to find the focus, it is not much use to 
have a formula founded on a diagram in which the 
radius of curvature is assumed to be known. The 
method of doing this I came across by chance; but 
it was notin a book on optics. Or, once ayain, 
the textbooks show you how to find the focus of a 
concave mirror, and give diagrams of the reflecting 
telescopes ; but I have not yet come across a rule 
to find the equivalent focus produced by the com- 
bination of the two mirrors in Gregorians and 
Cassegrains, or how to fix their distance apart so that 
the image may be reflected by the small mirror to 
the right point behind the large mirror. The former 


for “a3 x &e..’’ read ‘a? + &c.’’; line 6 


according as he used the central rays, the outer 
rays, or the whole body of them, though the mirror 
must have been accurately parabolic. He of course 


knows that in a large telescope the effect is pro- 


duced of giving an apparently larger diameter to, © 


say, Saturn than when it is viewed in a smaller 
instrument. Theory and textbooks don’t tell 
us anything about these peculiarities of practical 
optics. May I also call “O. V.’s’’ attention to my 
query as to photometric measurement of light 
reflected from mirrors of different foci. 2 

ens. 


ERRATA.—EVOLUTION (19898).—Page 196, nani 19, 

om 
bottom, for ‘“‘ 83,” read “13”; mid. coi., line 12, 
for “by x,” read ‘‘ by +’; and line 4 above the 


end, for ‘10a*x?,’’ read “ 10a’2*.”—J. H. H 


REPLIES tU QUERIES. 


——+oe—— 
*,* In their answers, Correspondents are re- 


ey requested to mention, in each instance, the 
7 


title and number of the query asked. 


[45869.]—To Mr. Dresser.—As a rule I tune 
every stop from the principal, but itis a rule with 
exceptions. I tune every 8ft. stop and also every 
2ft. stop from the principal, and any mutation stop 
between those pitches. If thereis a 16ft., I tune 
that from one of the diapasons, either opened or 
stopped, according to the l6ft. The reeds should 
be tuned from the principal ; but much depends on 
the power of tke stops, and the open diapason or 
principal may be used, as may be found most con- 
venient; but whichever method is adopted, if the 
organ is properly winded and the tuning correctly 
done, there should not be auy beat. The answer 
to the question commencing ‘“ Why I ask, &c.,” is 
that if such occurs, the tuning is badly done. 
Again, you say ‘Then I am told you tune the 
twelfth, &.’? Ishould say, Who told you so? as 
it is not generally so done. The gambas, Xc., are 
tuned from the principal. I shall include tuning 
in my papers on ‘‘ The Organ.’’—J. DREISER. 


[45959.] — Bourdon Pipes. — The Bourdon 
should not be slow of speech, but if the mouth is 
only jin. high for a CCC pips and very little 
wind admitted, it must be slow. Cut the mouth 
l4in. high, and give as much wind as it will take 
without soundiay any harmonic.—J. DRESSER. 


(45995. —Embossing and Gilding on Glass 
(U.Q )— There are two ways of embossing glass : 
oy means of hydrofluoric acid and by the sand- 
blast. The second method being rather beyond the 
power of ar.ateurs, I shall not describe it here. In 
the hydrofluoric acid process, the glass is first 
coated with some prot:cting substance, and upon 
this the design is drawn with a sharp instrument, 
so as to expose the glass below. The acid is then 
applied, when the exposed portion of the glass be- 
comes corroded. The wax can be afterwards re- 
moved. In practice, the glass should be warmed 
and coated with molten beeswax (not paraffin, 
which is too brittle). Superfluous wax should be 
drained off, so as to leave as thin a coating as pos- 
sible. Or a composition may be used, formed by 
melting together 2 parts of beeswax, 2 of asphalte 
l of black pitch, and l of Burgundy pitch, an 
heating them to;,ether until a drop placed upon a 
cool surface gets hard and tough. Whatever the 
protecting substance used, it should be permitted 
to set, and the design should then be traced with 
some pee instrument, care being taken to cut 
right down to the glass. If the design is compli- 
cated, it will be found better to trace it first on 
paper, and then to go over the lines with a pricker. 
The paper can then be placed upon the wax, 
and some dark-coloured powder dasted over 
the holes. On t1emoving the paper, the 
outline of the design will be found marked 
on the surface of the wax. It will then be 
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easy to cut away the wax at the cesired places. A 
shallow tray of guttapercha or of sheet-lead must 
then be taken, and into it be placed about half an 
inch of the dilute hydrofluoric acid of commerce. 
The glass must then be placed wax-sile down over 
the tray, and left exposed to the vapour of the acid 
for some time. Ou removing it, washing with 


` water, and cleaning off the wax, the design will be 


found etched in opaque lines upon a bright ground. 
If required bright upon an opaque ground, the 
waxed glass, instead of being exposed to the vapour 
of the acid, should be dipped into the acid itself. 
After the removal of the wax, the surface of the 

lass should be ground with very fine emery. 

nother way is to draw the design on the glass 
with a pencil and Brunswick black, using as a 
guide a sketch on paper placed beneath the glass. 
On exposure to the acid vapour, the whole back- 
ground will be rendered opaque. The Brunswick 
black can be cleaned off with turpentine, leaving 
the design in clear glass. Instead of Brunswick 
black an ink may be used, made by dissolving 
asphalte in turpentine, and thickening with bees~ 
wax and resin. Where it is desired to produce an 
artistic effect by the introduction of shading, re- 
course may be had to Gruene’s patent process, 
wherein the wax or Brunswick black is re- 
placed by substances not altogether impervious 
to the action of the acid. The design is drawn 
with oil-varnishes, greasy printing inks, or some 
such substances (using a good protector for the 
high lights, a bad protector for the deep shades, 
and so on), and is then dusted over with finely- 
powdered metal, copal, &e. When dry, the glass 
is dipped into hydrofluoric acid and allewed to 
remain in for a few seconds, and is afterwards 
washed. If caro is taken in the selection of the 
protecting materials, it is possible for an artistic 
workman to obtain very striking results. Gilding.— 
Gilding may be done either with bronzs powder or 
with gold-leaf. If the powder is to be used, the 
design should be traced on the wrong side of the 
glass with Japan gold-size thinly laid on, which is 
afterwards dusted over with bronze powder. 
When dry, a coat of varnish is laid on. 
In tracing the design, it must not be for- 
gotten that the wrong side of the glass is 
being worked at, and that when viewed from the 
front everything will appear twisted round—the 
right being to the left, and the left to the right. 
_To gild with leaf the glass must be carefully 
cleaned and laid upon the design. Then a solution 
of isinglass is put on by aid of a flat camel-hair 
brush. While still wet, gold leaf is laid on with a 
gilder’s tip (for the sake of economy adhering to 
the design as nearly as possible). When quite dry, 
the design, the outline of which has been pricked 
out as before described, is taken and placed upon 
the gold. Dark-coloured powder is then sprinkled 
on as before. The paper is next removed and the 
outline carefully gone over with Brunswick black. 
The superfluous gold is cleaned off by the aid of a 
sharp narrow chisel. The size is made by dissolv- 
ing 40oz. of isinglass in a sufficiency of water 
adding a quarter of a pint of rectified spirits, and 
making up to half a pint with water. Note.—If 
hydrofluoric acid is dropped upon the fiogers it is 
desirable to wash it off without unnecessary delay ; 
but let no one be deterred from using the acid by 
the dreadful things the textbooks say of it. They 
don’t apply to the diluted acid sold at the shops.— 
ALFRED W. SOWARD. 


[46221.] — Calculating Watch and Olock 
Trains.—I am afraid it would take too much space 
to reply fully to your query. I would, therəfore, 
recommend you to read a book recently published 
by Spon, 48, Charing-cross, written by Rev. H. 
L. Nelthropp. In this work you will find many 
valuable calculations, which are really copied from 
Reid’s book on “ Watch-Work.” The book will 
cost you 6s. 6d. Should you not care to speculate 
in this, I will try and let you see mine, if you will 
advertise your address. I can then also recommend 
other works which would be very useful to you for 
re watch and clock trains.—FaTHER 

IME. 


[46260 ]—Bailway Brake Formula.—To “A 
DRIVER.” -The resistance due to a brake is the 
same, deduced from the ‘‘ distance ” run ia making 
the stop, or from the ‘‘time,” if the brake-power 
commences to act with full force when the time 
begins to run, and that it continues to act to the 
ond of the stop. The deviation between the results 
shows that tiue elapsed before the brakes came into 
full operation. Therefore the nearer the results 
approach equality the more perfect is the action of 
the brake. The forces acting upon a train are 
usually expressed in percentages of the weight, or 
in pounds per ton, while velocities are more con- 
veniently expressed in miles per hour than in feet 

rsecond. To find the resistance due to a brake 
in pounds per ton deduced from distance rus, the 
following formula is used — R = 74°73 x V/D; 
where 
Resistance in Ib per ton. 

V = Speed of train ia miles per hour. 
D = Distance run in feet. 
If the resistance is to be deduced from the time 


Wl 


occupied iv making astop, the calculation is equally 
simple. By the laws of falling bodies a force 
equal to the weight of a body acting upon it for a 
period of one second, will produce a velocity of 
32°2ft. per second, and this velocity will vary 
directly as the force applied and as the period of 
application. Therefore, to impart in one second a 
velocity of one mile per hour, or 1:466ft. per 
second, to a body weighing one ton, would require 
the application of a force of 2249 x 1°466/ 32:2 = 
102 02lb. Thus, if we let T = the time in seconds 
during which the accelerating or retarding force is 
applied, while R and V are, as before, the amount 
of the force in pounds per t'n, and speed in miles 
pont the following formula i+ obtained :— 

= 102 x V/T. In cases of emergency, a brake 
is required to bring a train to rest in the shortest 
possible distance, the time being of no practical 
value. Therefore, it is essential that all calcula- 
tions should be deduced from the distance run in 
waking a stop.—CLEMENT E. STRETTON. 


(46295.])—Turkish Bath for Home Use — 
A simple form of hot-air or steam-bath may be 
made as follows:—To the back of an ordinary 
wooden or cane-bottom chair fix an upright piece 
of wood, and to this at the height at which the 
neck of the sitter on the chair will be fix a hoop 
of cane or other material sufficiently wide to keep 
the cloth to hang from the hoop free from the 
shoulders of the sitter. Place beneath the chair a 
gas or oil lamp or two, if one does not give 
sufficient heat. If, now, a cloth be fixed round the 
ring sufficiently ample to reach the ground and 
close all round the sitter, a tent will be formed 
from the top of which the head of the sitter will 
project. Let the cloth overlap the ring freely, so 
as to permit of being pulled close to the sitter’s 
neck. Whilst taking this hot-air bath, the feet 
must be kept in a basin of warm water. If there 
is danger of a headache, a cold wet cloth on the 
head will prevent it. Ifa vapour bath is pre- 
ferred, place a pee of water over the lamp, so that 
the water may boil.—VoLvox. 


[46296.]—Harmonium or Organ. — I have 
been waiting to see if any of our correspond- 
ents would notice an objection in the sketch fur- 
nished by ‘‘Joiner,’’ on page 66 of our present 
volume, in reference to the above query; but, as 
no one seems to notice it, I hope “ Joiner” will 
pardon me if I explain what that objection is. In 
the sketch at B, the tubes or cells are represented in 
the opposite direction to what they are generally 
placed. This increases the difficulty of extracting 
the reeds for tuning, &c , 50 per cent. to that of the 
general method. Any person at all acquainted 
with the interior construction of the American 
organ is aware that the front and back sets of 
reeds are the easiest to get at for tuning and 
cleaning. They are also aware that there is 
always some difficulty to remove or extract the 
reeds of the intermediate sets, such as the diapason 
set in large instruments; but the plan suggested by 
i Joiner ” (of having the outer ends of the tubes, 
where the reeds slide in, inwards) increases the 
difficulty of removing the vibrator toa considerable 
extent. Iam quite at a loss to conceive how the 
vibrators at B are to be extracted with a reed- 
hook. Atany rate, in my opinion, it is quite an 
impossibility to remove them in the usual manner. 
Had the outer portion of the tubes been repre- 
sented towards the back of the instrument (in the 
sketch), the matter of removing the reeds would 
have presented no difficulty whatever. For the 
benefit of interested readers, I trust that ‘‘ Joiner” 
will clearly explain this, and Jet us know how he 
removes the reeds situated in the tubes at B, in the 
sketch.—G. FRYER. 


[46305.]—Blowing Engines.—These engines 
are certainly ‘‘suituble,’”’ but would they not be 
rather costly as compared with a fan for each 
hearth worked from shafting? A smith’s fire 
requires a blast having a density of only about a 
quarter of a pound on the square inch, whereas iron 
furnaces require a blast with a density of from 2 
to 3lb. per sq. in. You will find some information 
on the subject in Spon’s ‘‘ Dictionary of Eugineer- 
ing,” but it is a special branch, and notes and 
formulæ are not published in the usual textbooks. 
—Nown. Dor. 


ee. all probability you 
have spoilt the instrument ; better takeit to a maker 
and eee if he can repair. Doubtful whether any- 
one can suggest a remedy without seeing the in- 
strument.—T. P. 


[46340.] Painting on Silk and Satin.—Did 
you form a ground with size first of all? I believe 
that is the secret of painting on silk.—M. P. 


(46341.]—Nickel Plating.—Is the querist sure 
he obtained pure materials. and, above all, did he 
clean the work thoroughly? Make the solution by 
dissolving double salphate of nickel and ammonia 
in hot water, one pound to each gallon, and have 
a bath large enough to hold about a fifth more solu- 
tion than is needed. Battery power depends on 
quantity of solution, but always have plenty and 
couple up for intensity at the start, changing to 


quantity when a film bas been deposited. The 
surface of anode should be largely in exces3 of the 
surface to be covered —in fact, surround the article 
with plates of nickel. Beyond thorough cleaning 
it is advisable to copper steel before placing in 
nickel bath.—E. C. 


[46345.]—Continuous Brake —The Henderson 
system is hydraulic, 1 believe. A disc-shaped 
vessel contains a diaphragm, on one side of which 
is the water in the brake-pipes, on the other steam 
from the engine. I doubt whether many of them 
are at work.—. P. 


[46359 ]—Gilding Watch-Plates.—Frosting 
is done with the scratch-brush held so as just to 
touch the metal. It requires a deal of practice. 
You will find several replies in back numbers; both 
mechanical and boiling processes. It is not clear 
which you mean.—PERTH. 


(46366 |—Leather for Bellows.—Ask for best 
strained sheepskin. —SaBBas. 


[46368.]—Clock —In the American “Nutmeg ” 
clock, which appears to be the kind alluded to by 
‘‘Anxious Amateur,” the back is secured by two 
pins, which enter into bayonet-catches at the top 
and bottom, in the edge of the back. Remove the 
three screws at the front of the clock which secure 
the works in the frame: then, using the winder 
and hand-setter as levers, turn the back to the left 
as far as the pins will allow, and then pull out the 
back and works together. To separate them, the 
winding-handle, which is secured on by a left- 
handed thread, must be turned to the right (not to 
the left, as suggested by ‘‘Calne’’), and the hand- 
hares peed off, when the back will be free.— 


[46381.] — Three-Legged Gravity Escape- 
ment.—I cannot allow ‘‘ Alfojoe’s’’ reply to pass 
without comment. The gravity escapemeut was 
invented for the sole purpose of preventing errors 
of train getting at the pendulum. Now Benson, 
according to ‘‘Alfojoe,’’ says, that ‘‘the great 
advantages possessed by this escapement over all 
other gravity-escapements are as follows’ (para- 
graph 14): “The angle of the detent-planes can 
be set so as not only to offer no resistance to the 
unlocking, but to give an actual impulse.” In 
other words, one of the advantages of this escape- 
ment is, that it can be so constructed that errors 
of train can be applied to the pendulum. One 
might just as well state that the great advantage 
of the zinc and steel compensation for pendulums 
was that it could be so made that the pendulum 
was not compensated. My reason for only criti- 
cising paragraph 14 is, that I saw at the exhi- 
bition of scientific instruments, South Kensington, 
a clock made and exhibited by Cooke, of York. 
The detents were rounded ; so practically it was an 
impulse-escapement of a very indifferent kind. The 
erroneous reasoning in the other paragraphs will 
be obvious to any reader. I believe that the 
gravity escapement is not suitable for regulators. 
I understand that it is not used at Greenwich, 
which isa stronger argument against it than any- 
thing I could say. The double three-legged i: an 
undoubtedly good one for turret clocks; at the 
same time it is equalled, if not surpassed, by a pin- 
wheel and remontoire.—Epwarp M. NELSON. 


[46396.]—To “ Aldebaran.”’—I wish “ Alde- 
baran’’ would explain how the raysin a terrestrial 
eyepiece are, as he says, ‘‘still divergent ” after 
passing through the second lens, B. In all the 
eyepieces I have seen, the distance C D is much less 
than the sum of the focal lengths of C and D, s80 
that in them the rays must have been convergent 
after passing B. The position of the diaphragm 
between C and D is wrong; it should be at the 
point where the rays cross, where the image is 
formed. Nowhere else can it be clearly seen, and 
the edges of the field be sharp.—PavucuL.: 


fee lar eae ec will find nothing like 
a few small silver rivets, which will mike your 
china fit for use.—Curma RIVET. 


[46422.]—To Mr. Dresser.—I intend to de- 
scribe a number of couplers in my articles, both 
unison and octave. —J. DRESSER. 


(46424.]—Circular Saw.—Your saw thou'd 
be dished—ie., tight upon the circumference, 
to work well, and the hollow part next the 
fence, for in working, if not sharpened pro- 
perly, will become hot, and the consequence 
will be a wobbling saw; but a 64th of an inch 
would be quite enough; if yours is toe much, it 
may be altered by placing it upon a smooth anvil, 
and slightly hammering it around the outer edge, 
and testing it with a straight-edge; your saw, I 
suppose, from the size given, is the ordinary peg- 
tooth. There are some who profess to sharpen saws, 
but can never sharpen one to work without 
getting hot. A slight sketch will give you a little 
insight, and perhaps be useful. Fig. 1 is what is 
called the gullet-tooth, and is how I have seen 
them filed—lst to an angle forming a needle-point ; 
the 2nd with a very slight angle, and with gullet 
right ; the 8rd square at top, and too much chamfer 
in the gullet. Now from the face of saw the point 
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of tooth-angle should never exceed 80° for soft 
wood, and for hard, square the chamfer in gullet 
about one and a half thickness of plate, and the 
set not more than two-thirds thickness of plate, 
the rake of tooth as shown by lines 7, 8,9, from 
point of teeth 80°, and clearance from heel to 
point not more than one-eighth to aninch ; the set 
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should be as shown at 4, not as at 5. Be careful 
in setting your saw; do not set it down to the 
root of tooth, or you will buckle it. The same 
rule applies to hand-saws for wood, that is in- 
cluding tenon saws, panel saws, hand saws, 
half-rip and dovetail saws (see 10); Gis a gauge 
that is easily made; A, a piece of steel or iron 
hoop, fin. thick, lin. wide, 4in. long; B, a piece of 
sheet-iron a sixteenth thick, a quadrant at one end 
with a tail at the other, and a rivet at C. This is 
adjustable to apply as shown at lines 7, 8, and 9, 
and very useful until your eye gets accustomed to 
the form or work.—Jack or ALL TRADES. 


(46456.]. — To J. C. King, or any Wheel- 
wright.—To put a new hub or nave to a timber- 
gig wheel without taking it to pieces. First, take 
the sizes of the front and back hoops of old hub, 
and have the new nave turned to suit them, and to 
the full diameter of the spoke shoulders (if by a 
rare chance such a wheel bas shouldered spokes). 
Number the spokes from 1 to 14 (the common 
number of spokes of such a wheel). Take notice for 
heavy wheels that the spokes are nearly always 
Zin. thinner edgeways at the back edge of the 
tenon than at the front; by neglecting to notice 
this you may spoil your job. Begin at No. 1 spoke 
and reverse the width of the tenon, making it a 
shade narrower by bevelliog the tenon towards the 
front; serve the opposite face of No. 2 spoke in the 
same mauner—this will produce a slightly tapering 
opening from the front between the spokes. The 
space between the next two spokes may remain 
untouched, as they will already be found to taper 
from the back; thus every alternate opening 
between the spokes will taper either from the back 
or front. The purpose of this will be obvious from 
the illustration Fig. 1, marked M 1,M 2, &c., which 


is an outspread plan of the spokes of the wheel at 
the nave. Measure the size of each spoke set out 
on the nave for mortising, which is done in the 
usual way, the mortises being duly bevelled to 
correspond to the ‘‘ disch ” of the wheel. The nave 
centre is now cut out for the “box” or “bush.” 
I may here explain that the wood left between 
the mortices in the nave is technically called the 
“ meash.” It is round this meash saw-cuts are 
made to divide the nave into two halves, back and 
front. These cuts are made with a strong key- 
hole saw, alternately at the back and front edges 
of the ‘‘ meash,’’ as shown by the dotted lines 


ABC at the front edges of the back half of the 
nave, and DE at the back edges of the front half 
of the nave. This is shown by the plan M, 1, 
M, 2, &c., which by the closing together of the 
two halves lock into each other, and tightly 
wedge every spoke in its place. To hold two 
halves together six bolts are used, reaching from 
back to front, the same as in the common mail- 
couch axle-tree. Fig. 2 shows a plan of part of 
the back of the nave with a rabbet to receive the 
bolt-heads, so that they may not project, as shown 
hy 1,2, 3. A front and back face-plate to the 
unve is necessary for the bolts to go through to 
prevent them drawing into the nave; the edge of 
such back plate is shown by the dotted lines H H. 
Of course, the back and front hoops must be 
shrunk on the nave before the mortising is begun. 
A mixture of red-lead and linseed oil is the best 
cement for the mortise-joints. This is an easy job 
fu: an ordinary wheeler.—J. CHARLES Kina. 


[46489.]—Bicycle-Making.—I note that you 
have bought the forgings in the rough only, there- 
fore, let me help you as best may be. Now, what I 
should do would be to do the work properly, even 
at the outlay of time and a little money to make 
the needful tools, and the most necessary of all 
would be a drilling spindle. If the holes for the 
spokes are not drilled properly, so that the spokes, 
when fitted, stand straight and true, the wheel will 
he weak, and will be always a trouble with loose 
aud broken spokes. What you need is a drilling 
spindle. This you can make yourself for a few 
p-nce and your own time, and if you will tell me 
what class of lathe you have, whether it isa single- 
gear one or with back-gear or not, and if also it 
has a slide-rest or not, I will then send you a sketch 
of the drilling-frame and spindle. Without some 
form of it, you would never bo able to drill the hubs 
properly. In the meantime, you may occupy spare 
time in getting the hubs turned up to size, and 
the holes for the spokes pitched off. I need 
hardly tell you that the holes should break- 
joint—or, ia other words, that alternate 
spokes should lead to alternate sides of the 
hub. Get all nearly centred up, as you will have 
to carry the hub between the lathe-centres when 
drilling the holes. With a drilling-spindle the 
epoke-holes are bound to cometrue. As to the 
neck and backbone not coming in quite right, as 
ae have fitted itso far, you must rely on the 

razing. See my remarks previously. In your 
case a small pin, drilled through and riveted over, 
would be an advantage. But get the joint well 
filled with spelter iuside, so that it forms one 
solid mass. Not only this: but I should, if the fit 
is very loose, put in a piece of sheet-iron, to take 
up the slack, and so further solidify the joint. 
Let me know as to your lathe, and I will put you 
right on that or any other point, with pleasure.— 
SUNLIGHT. 

[46197.]—Fortified English Cities.—To fully 
answer ‘* Antiquary’s’’ query would no doubt oc- 
cupy too much space, yet 1 expected there would 
have been more interesting information evoked by 
it than has been. What the query called for was 
dates, and they have uot been forthcoming. 
Severul correspondents refer to Chester as 
‘t uuique,” and ‘‘as perhaps the most perfect ex- 
ample remaining in Europe” of ancient walls. 
Ireland is still supposed to belong to the continent 
of Europe, and we have yet to hear of a separatist 
sufficiently rabid to dream of it being otherwise. 
Tu it have we not got tie most perfect specimen of 
ancient fortifications—to wit, Londonderry? Per- 
haps the word ancient hardly applies, for the walls 
only date from the beginning of the 16th century. 
However, they saw service on more than one oc- 
casion, and most people have heard of the last 
time, when they so successfully answered the end 
of their being. Since then they have been pre- 
served with the most jealous cure. The city has 
much outgrown them, and to accommodate the 
increasiug traftic, several new gates have been 
pierced in them; but they have been altered as 


| little as possible. All visitors to the city make it 


a matter of duty to walk arouud them. They are 
a pleasant promenade of about a mile in length. 
Ou certain high days they are manned by those 
who consider themselves the representatives of the 
ancient garrison; and the thunder of cannon make 
the surrounding hills re-echo, and call up in loyal 
bosoms the memory of the good old days when the 
men of Derry fought and died for true liberty. 
Are not the walls of Chester much encroached 
upon by buildings, and when one is walking upon 
them are they not walking upon the tops of in- 
habited houses? And are they not quite over- 
built in some places? Are there any relics of the 
walls of Limerick remaining, or of any other Irish 
city >—Suan SHOLUS 

46498.)—-Cement for Glass.—Isinglass dis- 
solved in common (not glacial) acetic acid, with 
the aid of a little heat, makes a strong trans- 
parent cement for glass. The glass should be 
slightly warmed by dipping in hot water, after 
which it must be wiped dry and clean before the 
cement is applied.—T. A. C. 


[16510.] —Photography.—Thanks to “W. T. 


B.” and ‘ W. H. S. W.” for their replies to above. 
Will ‘*W. T. B.” kindly say what ‘‘ black var- 
nish ” is the most suitable to cover tin developing- 
dishes with? The plan described for changing 
plates is just the kind of thing I have been looking 
for, and will do admirably. I shall be exceedingly 
obliged to ‘W. H. S. W.” if he will give me full 

articulars, dimensions, &c., for making a bag as 

e suggests. The only black stuff I have been able 
to obtain is not sufficiently opaque without having 
about four thicknesses. Is black calico the name 
by which I shall obtain the best opaque stufi sold? 
Please give explicit instructions for fitting in the 
arms and elastic. I think that I can feel to do all 
that is required without the sights, though perhaps 
these may be an advantage at times.—F. C. 


(46512.]| — Boring Horizontal Bar. — See 
answer to 46513; but, instead of a drill-point file 
a three-square point the same as centre-bit, and 
give it one turn instead of a third.—Jack OF ALL 
TRADES. 


(46513.]—Drill.—Get a bar of cast-steel, 4in. by 
łin., and make it into a pin-drill about 5-16in. and 
żin. long; twist the end about one-third of a turn, 
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aud sharpen the square ends, giving about a 64th 
clearance from cutting-edge to heel, and harden 
and tamper to a dark browa.—Jack OF ALL 
TRADES. 


[416531.] — Yacht - Deck. — Ir my opinion, 
“ Working Tom” does not give sufficient thick- 
ness to the deck planking, unless the boat be a 
very small one. Ijin. would be less likely to give 
trouble by leakige; also it would be very in- 
judicious to leave only }in. of timber for the spike 
nails to be driven into, as he recommends. — 
J.J. A., Liverpool. 


[46536.]—Shaft.—I have fixed shafting the same 
as you speak of, and have had very little trouble 
to get them to work properly. If you were in my 
locality I could show you one at work that I fixed 
five years ago.—STRATHEDEN. 


[46553.]--Riveting Copper Boiler. — Appa- 
rently it is ouly reasonable to presume that itis 
an externally-fired boiler you: have in view. If 
so,and you waat to reset the other end in, tho 
only way is to flange up the end plate, and recess 
it into the shell, which will leave the rivets in 
view, as sketched in Fig. 1. Or another way is to 


D 


flange out the shell-plates and rivet a flat end on 
as at Fig. 2. in either case, I should well sweat 


‘the joiut with solder, to insure its being steam- 


tight.— SUNLIGHT. 


[46556.]—Skin Disease.—I was afilicted with 
a similar disease for 15 years without relief, until 
I was recommended to try the following by a re- 
tired surgeon from the East India Company’s ser- 
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primarily addressed, I may tell “J. L.” that what 
‘was meant wus rather the positions of the lenses 
themselves than of their tubes. What is essential 
is that the central ray of the eyepiece shall pass 
through the centre of the o.g.; whether it reaches 
it perpendicularly or not does not so much matter. 
Incline any ove of the lenses of your eyepiece, and 


his neighbours. The fact that the pitch seems to 
have gone down equally throughout, points to a 
defect in the wrestplank, if anywhere, and is, 
taking it altogether, rather an advantage than 
otherwise; but before venturing to tighten the 
strings I should remove the backing and notice if 
the plank shows any signs of pulling away from 


vice, which completely cured me in six weeks. 
His prescription was five grains of corrosive subli- 
mate to loz. spermaceti ointment, scented with 
bergamot. I rubbed a small quantity on the part 
affected two or three times a day, and increased 
the quantity oy day. It made it apparent y 
worse for a few days; but I persevered, and it 


cured me, and I have not had it since. I have re- 


commended it to many, and never known it to fail, 


—Jas. LEW1s, brushmaker, Swansea. 


[46557.]—Spun Wire.— No drawings of ma- 
chine have appeared in this paper since Vol. XVII., 
page 481, when I sent a plan and description of 
one I made for my own use. . Just previous, a 
well-known correspondent, the late ‘‘ H. b.,’’ sent 
a plan of the method he advocated, but it required 
the assistance of a self-acting lathe or similar 
A cotton or silk-covering machine will 
not do for covering with wire, for in this case it 
great strain 
should be put upon the covering-wire while it is 
being wrapped round the under wire, and the 
principle of covering is different. You can buy 
covered strings singly or in sets, pretty cheaply, 
either of Mr. Davies, or elsewhere. In the olden 
plan, the wira is strained in a framing, carrying a 
toothed wheel at each end, and these wheels 


machine. 


is absolutely necessary that a ver 


revolve equally by means of a shaft carrying suit- 


able gearing. In the other plan the wire is placed 
within a tube, having a disc on one end carrying 
the covering wire; the tube revolving in bearings. 


—J.C.L. 


[46557.J]—Spun Wire.—The strings should first 
be prepared for covering by drawing them between 
This roughens the surface, and 
by giving the copper wire a hold, prevents its 
The process of 
covering is a very simple one, and consists of 
fastening the steel string between two revolving 
books—properly, they cught both to receive the 
same motion by means of cog-wheels connected by 
a long rod; but for covering with copper wire up 
to about No. 20 B.W.G., it will be sufficient if 
one only does the work, while the other revolves 
The copper wire should be 
fastened to one of the hooks and held, in a piece 
of slit wood, at about the position the covering is 
intended to begin ; the string will then wind up 
the wire as it revolves. and at the same time push 
the holder along. When the covering has gone 


two coarse files. 


springing loose and rattling. 


freely with the string. 


far enough, a little pressure by the fingers on 


the copper wire underneath the holder will cause 
is to break off clo-e to the string. The eparo wire 
at the other end may then be cut off by reversing 


the movement of the lathe and nipping the copper 
wire witha pair of cutting pliers, which, to pre- 
vent injury to the steel, should previously have 
been softened. If Mr. G. Fryer will send me his 
address, I will forward him a holder. For this, 
though easy enough to make, is not so easy to 
describe without an illustration.—W. H. Davi«s. 


[16559.]—Sharpening Carpenter’s Saws.— 
See answer to query 46424, and for pitch of teeth, 
fine dove-tail suw, 24 to 32 to the inch; tenon, 12 
to 16; panel, § to 5-32; hand, 3-16 toi; half rip, 
5-16. Files there are great differences in: the 
first two a din. file will do; the next two, a tin. ; 
and the last, din. or Gin.; but for the first, any gin. 
‘ile will not do, as they are not fine enough upon 
the angles, but with Stubbs’, I have cut 40 and 50 
to the inch, the while with others that are called 
tenon-saw files I have had the greatest difficulty 
to get a tooth within the ordinary tenon-saws or 
meat-saws for butcher.—Jack or ALL TRADES. 


[46560.] — Tuning Piano.—To Mr. W. H. 
Davies,—I should hardly like to advise ‘“ R. H.” 
to raise the pitch of his piano two whole tones 
without knowing something more about it, for I 
am afraid the tuner must have had some good 
reason for saying that, it raised, ‘it would be 
down the following day,” as this would certainly 
not be the case unless something had given way, 
although it would be quite true that one tuning 
would not be sufficient to make up for such neglect, 
even in the best of iustruments. I may, however, 
tell “ R. H.,’? for his comfort, that the difficulty is 
quite as likely to have originated in the unwilling- 
ness of the tuner to undertake such a job as from 
any defect in the piano. For if there is one thing 
more than another a country tuner dreads, it is just 
such a task sprung upon him when he has very 
likely parcelled out his work barely to time a 
certain train, and it must be admitted that, under 
these circumstances, there is ‘* good reason ” 
enough to warm up the most prosaic of mortals 
Into eloquence on tho possible perils of such a pro- 
ceeding ; and it would be easier to blame him for 
this than to act differently in a similar situation, 
especially when it is taken into consideration that 
& very large proportion of these cases is due to 
simple neglect and toa foolish habit of boasting how 
much longer one particular piano will stand in tune 

an any other—pitch and tune being, of coursa, 
with such people quite distinct qualifications. 

R. H.” must not think I include him amongst 
this class ; but the tuner would be almost certain to 

O 80, and would make him sutter for the faults of 


the bracings. If so, a few good strong screws 
would be of service, though T have noticed it is 
peculiar to such pianos that the tuning-pins are 
placed too near the top of the plank for screws to 
be put in above them, and it may therefore be 
necessary to put them underneath, though in this 
position they will have to contend against the 
increased leverage. In raising the pitch it will be 
at first only necessary to rough it up. For an 
amateur the easiest way of doing this will be to 


raise each note to unison with the }-note next 
above, and proceed upward until finished. It 


should then be left to settle for a short time, and 


notice should be taken if there are any signs of 


giving way, such as loud noises, &c. The proceed- 


ing may then be repeated half a note at a time 
until the strings are all up to pitch. To fine tune 


it, will, of course, require a considerable amount 
of practice; but, with care, a passable job may be 
made with the assistance of a set of 12 harmonium 
or concertina reeds tuned to consecutive half-notes, 


— if fixed in a concertina so much the better—when 
the octaves and unisons may be tuned from the 
groundwork so laid. To remedy the squeaking, a 
touch of blacklead on the hoppers is all that is 
necessary ; but the difficulty, in a check action, will 
be to get at them ; perhaps the best way would be 
to lay the action, face downward, on a kitchen 
dresser and to scrape a little dry blacklead on to 


the butts of the hammers and to rub it into the 


grain of the leather with a camel-hair brush. The 
escape-buttons at the back of the hopper may also 


require a similar treatment; but with such difi- 


culties a little careful and intelligent planning will 


do more good than a whole page of instructions, 
which must necessarily be mixed up with a great 
deal of advice given at random.—W. H. Davis. 


(46561.]—Water-Supply. — “A.” can, if he 
thinks fit, disconnect all pipes passing through his 


house—that is, if the house is his own property. 


All information he requires he can get from 


the water-works of his district —P. Mooney, 
Plumter. 


|46574.]—Photo.-Bath.—I was for some time 
troubled with these stains like marbling. In my 


case they were caused by a habit I had of moving 


tho plate in and out of the bath by way of helping 


the ether and water to mix. A gentle motion 
within the bath may be uscful; but if any part of 
the plate be withdrawn before decomposition is 
complete, the ether runs into greasy patches, which 
are sure to show on developing.—W. A. S. 


{16574.]—Photo-Bath.—Insert pieces of blot- 
ting or filtering paper at the corners of the carriers ; 
upon these let the plate rest. The bibulous paper 
will carry off the drip, aud if plates are kept but a 
reasonable time before developing, the “ oyster- 
shells’’ should not appear. An inferior quality of 
silver sometimes causes these marks; organic matter 
in the bath sometimes produces them, but glue (or 
other matter in the wrong place) at the corners of 
the carriers is very often the cause. Never uso 
glue for carriers ; shellac is safe. A prolonged and 
agonising experience makes me suggest glue as the 
possible cause.—W. T. BASHFORD. 


{46579.J]—Continuous Brakes.—The G.N.R. 
company use Smith’s vacuum brake generally, and 
in some cages the Westinghouse automatic, on their 
Scotch expresses. The M R. use the Westinghouse 
automatic ou their Scotch expresses, and the San- 
ders and Clayton modified automatic vacuum brake 
on the ordinary expresses. The L. and N.W.R. 
use the “ Emergency’ chain-brake on their Scotch 
expresses, which only acts on the train, and is not 
used except in cases of emergency, when it can be 
applied by driver, fireman, guards, and passengers 
(by pulling comornication cord). The S.B R. uss 
Smith’s vacuum on their Continental, tidal, and 
other expresse3.— BRAKE- BLOCK. 


[16582.]--Pressure on Wheels of Railway 
Carriages.—The rule needed seems to bo the 
ordinary one: Multiply the power (in pressure) by 
its distance from tho fulcrum, and divide by the 
distance of the weight from the fulcrum, and the 
quotient will be the weight or resistance—in this 
case, tho pressure on the wheels. —PAUGUL. 


{46586.] — A Ruinous Wife. —I was for 
eighteen years labouring under the same misfor- 
tune, and found that nothing short of a thorough 
exposure aud separation would cure the disease. 
If “An Unfortunate Husband” will advertise a 
name and address (post-oflice will do, but must not 
be initials), I will give him the benefit of my un- 
happy experience, aud do my best to assist him.— 


aae . ae 


[46983.J|—Telescope Lenses.—As a week has 
passed, and this has not been answered, I suppose 
it may now bo considered open. Apologising, in 
any case, to the correspondent to whom it was 


you will see.—PAUGUL. 

[46588.}—Telescope Lenses.—To “ ALDE- 
BARAN.’’—By moving the eye-tube of a three- 
draw telescope sidewise, it is the centres only 
that are thrown out of line. This is of very 
little importance in any but very short-focus 
lenses, such as are occasionally used in celestial 
eyepieces for delicate double-star work. For ordi- 
nary use it would not have any appreciable effect, 
and, indeed, in nine eyepieces out of ten, 
is not thought worth the trouble of attending 
to at all. But to interfere with the square- 
ness of the lenses to their axes is a very 
different thing, and would render clear definition 
impossible. As an illustration of how sinall an 
error of this description is sufficient to blurr the 
definition, I may mention that I have now in my 
possession an astronomical telescope of 3in. dia- 
meter, whose performance was, for years, ex- 
tremely unsatisfactory. This was attributed all 
along to a want of achromatism in the object- 
glass, and perhaps the more naturally, that any 
bright star appeared surrounded by a blazes of all 
the colours of the spectrum. I wasone day trying 
to focus the sun on a piece of white paper, and 
found it impossible to get a clear-cut image at all. 
This put me on the right tack, and I loosened the 
three screws that held the cell-cap to the body- 
tube, intending to adjust the lens to a proper 
focus, when I found, to my surprise, that it was 
already done, and that the definition was exceed- 
ingly good. I dare say ‘J. L.” has at some time 
amused himself by retlecting sunlight with a piece 
of looking-glass, If so, he must have noticed that 
the slightest turn of the glass in his hand was 
sufficient to cause the reflection to pass across an 
immense area, while if he merely moved it bodily 
it had very little effect. These two motions fairly 
represent the difference between the truth of the 
planes and that of the centres of lenses in a tele- 
scope.— ALDEBARAN. 


[16597.j}—Toning.—Any good toning-bath with 
an alkaline reaction will, in course of time, assume 
adaik tint. Thisis due to a gradual reduction of 
the chloride to the metallic state. I find my bath, 
which has been in use for years, and toned many 
reams of paper, is slightly tinted, and I prefer it so ; 
the deposit is once or twice a year collected and 
saved tor reducing again to the chloride. If it is 
desired to prevent this precipitate, filter the bath 
immediately after use, and add just sufiicient of a 
weak solution of aqua-regia to indicate acidity, but 
the bath must then be made distinctly alkaline prior 
to again using. Again, by adding a faintly acid 
solution of gold to the filtered bath immediately 
after using (sufficient for the next toning) will 
generally prevent the deposit, and the interval that 
elapses sultices to ripen the bath. Your formula is 
good, but your acetate of soda may be alkaline, and 
thus cause a wasteful deposit. A few drops of 
chlorine water, or of a solution of chloride of cal- 
clum—sufiici-nt to make the bath smell of chlorine, 
will prevent the deposit, but changes the tone from 
purple to black.—W. T. BASHFORD. 


(46597.] -Gelatine Emulsion.—I have had no 
experience with gum asasubstituteforgelatine ; and 
except for special purposes, I have for sorne time 
past bought the plates of one maker; they are sọ 
thoroughly satisfactory in every way, and so very 
cheap, that I would rather buy these thau go to the 
trouble of coating the plates, though the emulsion 
cost ma nothing. A few days ago one of the most 
successful amateurs I know asked me to test some 
plates he had prepared fora tour in Normandy. 
They were delightfully sensitive, clean, nud easy to 
develop; the following was the simplo plan he 
adopted—certainly the quickest aud simplest I 
know :—l. Gelatine, 300 grains; ammonium 
bromide, 300 grains; water, 50z.; dissolve by heat. 
2. Silver nitrate, 400 grains; water, 50z. To this 
solution add liquor ammonia drop by drop until 
the brown precipitate first formed is dissolved and 
the solution is clear. Muke this solution of 
ammonio-nitrata of silver warm, the same as 1, 
and add the two solutions together, gradually 
stirring briskly all the time. Now set aside this 
emulsion where it can cool very slowly (the slower 
the better). The next day add 300 grains of gela- 
tine to this emulsion, again set aside to cool very 
thoroughly, and wash in any way thought best. 
On remelting the emulsion, if it has not taken up 
enough water to make the total measure 20o0z., 
add water to make that bulk. Or add water to 
make 2002. before washing the emulsion, and coat 
the plates at once, washing them in ruuning water 
after the coated plates are well set (personally I 
prefer the latter plan, and if there is convenience 
for this rather cumbrous method it has several ad- 
vantages). Dry the plates thoroughly, and they 
are ready. There is a special make of gelatine 
peculiarly suited to this formula by Ch. W. Hein- 
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richs, Hochst-on-Main, but probably equal parts of 
Nelson’s No. 1 and No. 2 will answer almost as 
well. Itis extremely important in all manipula- 
tions with this emulsion that very special care be 
taken to use the dimmest and most non-actiniclight, 
both in mixing, washing, coating and developing. 
—W. T. BasHFORD. 


[46698.]—Problem in Plumbing.—You can 
stop the water passing through the supply-pipe, by 
putting in the end a good cork. The cork must 
be ina few minutes before it will thoroughly stop 
it, as it will swell with the water. Care must be 
taken when drawing the cork or it will break. I 
would advise, if possible, an entirely new pipe, as 
the old one is dangerous.—-P. Mooney. 


[46606.] — Back-Geared Headstock. — To 
‘“ SUNLIGHT.’’—Many thanks for your reply. I beg 
to state that I have a single-geared headstock, but 
it is not my intention to alter it. I want to make 
a new back-geared headstock for the same lathe, 
with a mandrel rsnning in gunmetal bearing, and 
kept true by a back-centre; and for this purpose 
solicit your instructions. I shall be most thankful 
for your help, and trust you will furnish dimen- 
sions, with a rough sketch of parts, &c.—PROGRES- 
SION. 


[46607.]—Fuller’s Battery.—The Fuller is a 
carbon-zine cell. In carbon division put a saturated 
solution of potassium bichromate, mixed with 
1-12th its volume of strong sulphuric acid, with 
zinc, one of acid to 20 of water. A good modifica- 
tion is chloride of zinc inner cell, and muriatic 
acid with the bichromate in the outer cell. He may 
also refer ty Vol. XXIX, pp. 298, 374,416.—Kappa. 


[46607.]—Fuller’s Battery.—This battery is a 
modified form of bichromate, An outer stoneware 
cell contains a solution made by dissolving three 
ounces of bichromate of potash in a pint of hot 
water to which, when cold, 2 fluid ounces of sul- 
phuric acid is added. An inner porous vessel con- 
tains dilute sulphuric acid (1 of acid to from 6 to 
20 of water, according to the use to which the 
battery is to be put). The negative element is a 
carbon plate, and dips into the bichromate solution. 
The positive is a zinc block, and dips into the liquid 
in the porous cell, at the bottom of which and in 
contact with the zinc is a layer of mercury. This 
block in the batteries sold by the makers is of a 
rather peculiar shape—resembling a pilar standing 
upon a broad flange-like base; but there would 
seem no reason why an ordinary plate or rod should 
not be used. The copper connecting wire attached 
to the zinc should be soldered thereto, and the joint 
coated with some protecting substance such as 
guttapercha. This may easily be done by rubbin 
some warmed guttapercha over the joint while the 
latter is still hot. This form of battery is more 
constaut thau the ordinary bichromate, and the 
zinc plates being, owing to the presence of the mer- 
cury, kept constantly amalgamated, local action is 
abolished, and a great saving of zinc is effected. 
The battery is fumeless, and 18 suitable for the per- 
formance of all ordinary experiments where a 
current is only required for a short time.—ALFRED 
W. SOWARD. 


[46608.]—Strength of Battery Current.— 
Certainly; what you want is a galvanometer. 
Described frequently in back numbers. It is con- 
structed as you assume, and is the best thing for the 
purpose of a visual test. If you have not back 
numbers, or want further information, write again 
and I will help you.—Sunuieut. 


[46608.]|—Measuring Strength of Battery- 
Current.—‘'C. M. R.” is evidently thinking of 
a galvanometer. Such au instrument may be readily 
constructed by winding some insulated wire into 
a small flattened coil, aud suspending within it a 
magnetic needle in such a way that the needle, 
when at rest, shall be parullel to the longer axis of 
the coil, but shall be free to swing to the right or 
left. On sending a current through the coil, the 
needle will be deflected. But a galvanometer made 
in this way is of little use as a measurer of cur- 
rents. The angle of deflection bearing no calcu- 
lable relation tothe strength of the current, it 
merely tells us that a given current is greater or 
lese than another. The only way practically of 
using such an instrume.t for measuring purposes 
is by first calibrating it. A current of known 
strength is sent through the coil, and the deflec- 
tion noted. A current of twice the strength is 
transmitted, and the new ‘eflection noted, and so 
on. ‘*C, M. R.” will probably find a voltameter 
of more use to him than a galvanometer. See 
description by ‘‘Glatton,’’at page 89.— ALFRED 
W. SOWARD. 


[46609.} — Monohydrate of Sodium-Car- 
bonate.—This substance may readily be prepared 
from common soda crystals (decahydrate of sodium 
carbonate), by pounding them up and permitting 
them to effloresce, or more speedily, by melting 
them (which can be done at a temperature of 34° 
C). In either case, nine molecules of water of 
crystallisation are given off, and the monohydrate 
remains.—ALFRED W. SOWARD. 


[46614.]—Tricycle.—To ‘“‘ SuNLIGHT.”—If the 
cranks were set at right angles, as with a steam- 
engine, a different action would take place alto- 
gether. With a tricycle, power is only applied on 
the down-stroke, none on the up-stroke; or, in 
other words, the rider produces revolution of the 
wheels by pushing only, and not by both pushing 
and pulling. With the cranks ona right line as 
now used, the power is applied all round the revo- 
lution nearly. The only time when power is not 
applicable is at the dead-centres. Now, if the 
cranks were set at right angles, what would re- 
sult? For one-half of the revolution there would 
be no power at all applied—that is, to drive the 
machine forward. The one crank would be first 
passing on to the bottom centre, the other one in 
such a position that no force can be applied to it 
except to go backwards. And as the second crank 
follows it past the bottom centre, the same state of 
things still remains. Hence, if the cranks were so, 
the machine would be driven by the cranks during 
half each revolution, whilst during the other half 
the machine would be driving the cranks, thereby 
losing just half the power now applied. Set at a 
triangle would be equally bad.—SUNLIGHT. 


fee ocanone Battery.— What do you 
call the copper pole? and how is it that the carbon 
does not form the positive role ineachcell? Have 
you reversed the middle cell of the three? Perhaps 
your solution was not pure and clean.—Karpa. 


46616.|—Leclanche Battery. — What does 
‘*Qdd Fellow ” mean by saying, ‘‘I find that.... 
the zinc in the cells in which the carbon forms the 
copper pole gets quite black, whilst the others 
remain quite bright’’ ? Surely the carbon acts as a 
copper pole in all his cells. If ‘Odd Fellow ” will 
write again, saying exactly how his battery is 
joined up (thus, copper plate of cell No. 1 to so- 
and-so, zinc plate of cell No. 1 to so-and-so, and 
so on), I will try to help him.—ALrrED W 
SOWARD, 


[46617.]—_Sewer-Gas.—"'C. G. N.” will find 
no difficulty in finding out a flaw, either by the 
drain, sink, or closet, by using what I term a 
sanitary ferret. This is what I contrived and 
made, and put in practice, to convince my land- 
lord that the drain was defective, and because he 
could not smell the gas, he could actually see it, 
and he was thoroughly convinced. Make a rocket 
as big as a Roman candle, and of very smoky 
material, or, if you are any where near Mr. Jas. 
Pain, the ship-signal manufacturer, No. 1, St. 
Mary-axe, E.C., or 121, Walworth-road, you 
could be supplied with the real thing itself. Direc- 
tion: Temporarily stop external gulley-holes con- 


& | nected with drain, and if you can serve the rain- 


water pipe the same, do so; have a good fire in 
kitchen, and close all doors; cause the ferret to fit 
like a cork iu the gulley-hole of front area. Now 
set fire to the touch, and place it in gulley-hole to 
fire the powder ; go in the kitchen, close the door, 
and wait the result, which will be, if the drain is 
bad, the room will be full of smoke; if not, if 
there is no smoke to be seen, you may consider that 
part sound. To test the sink, or closet, open the 
door leading to the room with the fire, and if any 
escape 1s there, it will be sure to show itself in the 
neighbourhood of either. For an out-door closet, 
I connected a half-dozen of common squibs with- 
out a bang, and although I succeeded, it was a 
clumsy job.—G. B 


[46619.]—Tricycle.—Whether you have an in- 
termediate wheel or not does not affect the power. 
The size you have speeded to is easily found. 
Multiply the diameter of driver by diam. of wheel 
on crank, and divide by diam. of wheel on hub. 
Thus, 44 x 23/4} = 25jin., in your case.— 
PAUGUL. 

[46619 ] — Tricycle. — Did you measure the 
wheols over the ends of the teeth on the pitch-line, 
or on the line of the root of the teeth? Supposing 
that the wheel on the crank is 23in, ite circumfer- 
ence would be 7gin. The wheel on the hub is, you 
say, 4ķin. diameter, therefore it equals 12{in. 
diameter. Theintermediate wheel does not need 
to be considered, as it is a mere carrier of the 
power. The ratios, therefore, are nearly equal to 
2tol. So that your 44in. wheel is going equal to 
about a 20in. one.—SUNLIGUT. 


[46619.]—Tricycle.—‘“' Ex.” has speeded down 
his driving-wheel to 25$in.:—44 : 23 3: 44 : 25}. 
The dimension of the intermediate wheel is im- 
material. ‘‘Ex.’’ has sacrificed speed to power— 
t.c , with the same rate of treadliog he will cover 
only 253 miles in the same time as he would formerly 
have travelled 44 miles; but he ought now to 
overcome an external resistance of 44lb. with no 
more exertion than would formerly have been 
needed to overcome 2541b.—W. H. S. W. 


[46620.J—Pantelephone Transmitter.—Sizv 
of diaphragm 6in. square. Have not tried cork. 
The inventor recommends that material. The coil 
fuse is 2sin. long and lłin. diameter; primary 
wire, three layers No. 24; and secondary, juz. 
No. 36, silk-covered copper wire. One Leclanché 
cell. Have tried carbon and platinum in contact, 


- | matter to obtain one of these situations. 


but find contacts of carbon only much the best. 
Size of carbons, on diaphragm a disc jin. diameter 
and jin. thick; on spring, a short rod jin. lon 
and jin. thick, rounded at the end in contact wi 
disc. Receiver, Bell’s Telephone. (See ENGLISH 
MeEcHAnNIc, Vol. XXXII., page 56.) In the sketch 
accompanying my answer to query No. 46353, a 
line has been left out by the draughtsman connect- 
ing the top right-hand post of switch with left- 
hand post of bell. Supply this by a pencil-line, 
and the thing is complete.—JoHN C. FRANK. 


[46628.)—Watch-Escapement Pendulum.— 
Put the plates together with the escapement; now 
paint the ruby-pin with whiting and oil (this 
should be thin, and ground fine); while it is wet, 

ut in balance so that roller-pin does not touch the 
fork 3 now place the lever against the banking, 
with its fork in right position to receive the roller- 

in; now swing the balance on the other side, and 

ack again; now remove balance and escapement. 
If you look at the fork you will be able to see if the 
toller. in touches the bottom. Is the guard-pin 
(i.e., the little pin in the lever) free of the roller? 
You can try this the same way. Not asa rule; if 
you cannot stop the balance without touching it, 
there is not much the matter with it; some light 
balances, when the watch is fresh cleaned, cannot 
be stopped.—A FELLOW WORKMAN. 


[46631.] — Somerset House Analysts.—A 
certain number of gentlemen, members of the 
Inland Revenue Department, are selected yearly 
to receive a chemical training in the laboratory. 
The most promising are retained as temporary 
assistant analysts, and as vacancies occur ir the 
staff they are filled up from the assistants. 
Salaries of the analysts vary from £200 to £600.— 
SoMERSET HOUSE. 


46631.] — Somerset House Analysts. — 
“South Kensington’ will find it is not an easy 
The way 
they are obtained is as follows :—Appoiutments are 
only given to persons in the outdoor branch of the 
Inland Revenue. A candidate must, therefore, 

resent himself at one of the examinations held 
alf-yearly by the Civil Service Commissioners for 
the post of second-class assistants of Excisa. If 
successful, he must serve as an assistant for at 
least twelve months, to obtain practical know- 
ledge of the laws, &c., of excise. At the end of 
that time, on petiti ning the Board of Inland 
Revenue, and receiving permission, he may be 
examined for the position of student in the 
Somerset House Laboratory. This examination is 
held yearly, in August, and is open to all first 
and second-class assistants, provided they have 
received permission, as above stated, and appoint- 
ments are given to the first six or eight on the list, 
according to the number required. The examina- 
tion includes chemistry, physics, and mathematics, 
and the competition is pretty severe, a much 
larger number of candidates presenting them- 
selves than are required. The successful candidates 
have a year’s instruction in theoretical and practi- 
cal chemistry, after which they become assistants 
in the laboratory. At the end of about three years 
they return to the outdoor service, ready at any 
time to perform chemical work, and by their 
scientific knowledge, act as a deterrent to fraud'in a 
service in which chemical analysis is often the 
only effective check. The staff appointments of 
analysts are made as vacancies occur from amongst 
those who have passed through the above course. 
Thesə appointments are very rare, the last occurr- 
ing, I believe, about s: ven years ago. Thesalaries 
given rane from £130 to £500 per annum.— 
SOMERSET HOUSE LABORATORY ASSISTANT. 


(46634.]—Fixing Electric Wires. —(1) Wires 
for electric bells or telegraphs do not need to be 
tightly strained, except when carried on posts and 
insulators. This is rarely needed for domestic pur- 
poses. (2) I prefer that all joints be made by 
twisting the wires one over the other, so that a 
joint, say, 2in. or 3in. long is made, and then sweat 
them together with solder. Always, if possible, 
solder the joints, aud this is easy done witha 
spirit-lamp tiame, such as gasfitters use. (2) The 
length of wire must depend on the size.—Sun- 
LIGHT. 

[46634.] — Fixing Electric Wires. — 1. 
Straighten the wires by drawing them tightly 
through the fingers, and fasten them to the walls 
with double-pointed American steel tacks, driven 
about oft. apart, the slight tension which can be 
given with one hand whilst the tacks are driven 
with the other will be quite sufficient to keep them 
taut. 2. Twist the bared ends together, solder 
them, and afterwards cover with guttapercha, 
using a small spirit-lamp for these purposes. 3. 
Entirely depends upon the quality uf vell, cells, 
and wire. Iwo improved Leclanché cells will ring 
a good beli efficiently through at least 500 yards of 
good wire.—R. T. Lewis. 

(46637.])—Mount-Cutting.—I have witnessed 
‘“ one in the trade’’ and to the manuer born per- 
forming this operation, and he didu’t spoil the 
point of his knife on glass, but used a cutting- 

oard of beech wood; also cast-iron patterns got 
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up smooth to any desired shape and bevel. I may 
observe that, requiring at one time an unusual size 
of oval mount bevelled, I made a wooden (oak) 
template, which fully answered the purpose. — 
J.J. A., Liverpool. 


[46640.] — Electric Dancing or Working 
Figure.—Construct figure of cardboard, paint 
with water~colours, and gum it to give it stiffness. 
Joints to be made with very fine catgut. Rig 
overhead a lever contact-maker and breaker. Hang 
the figure by a horsehair, and it will dance de- 
liriously. Letits feet rest upon a tambourine, and 
all you have to do is to whistle. — J. J. A., 
Liverpool. 

[46642.]—Drilling Fluid.—lIt will be difficult, 
I opine, to beat soap and water for cheapness; but 
I would suggest the trial of urine as regards 
efficiency and economy. It will be all the better is 
the user ‘‘nose”’ nothing about it, though. For 
an nee I would suggest the use of paraffin- 
oil.—J. J. A., Liverpool. 


[46643.] — Division-Plate.—To “ K1smev.’’ 
To do what you say you want will require 180 
rows of holes, beginning at 181 up to 360. The 
average number of holes in a row will be about 
270, and the total number of holes will be 48,690. 
Suppor you put twenty rows on one plate, you 
wi oe nine separate plates. Anyone who 
gives a little consideration to the subject, soon per- 
ceives the immense advantage obtained by using a 
train of wheels for counting; there is no making 
mistakes, no straining your eyes to count the holes, 
and no fumbling with the division-peg. To show 
the enormous advantage the wheels possess, I have 
drawn up a little table to show what can be done 
with four wheels only—viz., those of the follo ving 
numbers of teeth, 60, 40, 48, and 120 :— 


L Wee | Wot | nang 
Teeth. screw. Stud. wheel. 
32 48 f io 120 
40 40 120 
48 48 120 
50 60 f D ) 120 
60 60 120 
72 60 f re 120 
200 120 an 48 
240 120 60 
288 120 { re 60 
300 120 48 
360 120 40 
450 120 a 48 


One Turn of Winch-handle in every Case. 


The worm-wheel into which the tangent-screw 
works has, in this case, 120 teeth; wheels of half 
the above number of teeth only require two turns 
of the handle, instead of one turn, giving thus 16 

20, 24, 25, 30, 36, 100, 120, 144, 150, 180, 225, and 
three turns of the handle give in addition, 80, 96, 
100, and so on; and for double the above numbers 
half a turn instead of a whole one. Iam now 
engaged in reconstructing an old-fashioned wheel- 
cutting machine, of which I will send the drawings 
some day, and I have entirely rejected the dividing 
plate on account of its great inconvenience as com- 
pared with a worm-wheel and tangent-screw, and 
a small set of change wheels. I have all the num- 
bers up to 150, and the set of wheels to produce 
them are only about 46 in number, including 
Several duplicates, and several that might be dis- 
pensed with. Another fault of a division-plate is, 
that supposing you have a circle of 360 holes, and 
you want to drill or cut 240, you cannot do it. 
Then, if you obtain a row of 240, the only addi- 
tional gain thereby is the power of drilling 80, as 
you already have 40 and 20 in your 360 row; 
Whereas with wheels you can obtain any aliquot 


part or any multiple whatever of any one that you 
already have.—J Tk, P j 7 


[46645.] — Astronomical. — J. Atkinson is 
making needless difficulty for himself. The value 
of 1 of an arc, in time, is the same, no matter 
what latitude he isin. If he wishes to know what 
s value of 1" of arc in space, say, feet or yards, 

e will find a table giving this in Simms’s book on 
mathematical instruments; or I could send him a 
Copy, should this be what he requires. The 
Tonay decreases towards the Pole, where it 
aone nil. Itis easily calculated by multiplying 

© equatorial value by the cosine of the latitude. 
—Davip Snous, Limavady, Co. Derry. 


{46649.]—rounting Micro. Lenses.—Pre- 
are tbat Iam only an amateur, I may say that 
sig loro.” will make known his address, I will 
volk him instructions. I fear they would be too 

uminous for the “ E. M.” —PAUGUL,. 


UNANSWERED QUERIES. 


— 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit af their fellow contributors. 


Since our last, A. W. foward has replied to 45995. 


48009. Guttapercha Socket, p. 553. 

46026. G.W. Engines, 554. 

46029. Analysis of Silicates, 554. 

46041. Cement Testing, 553. 

46044. Melting Fat, 554. 

46052. Old Violin, 554. 

46056. Medical Coil, 554. 

46057. Planing Machine, 554 

46059. Potato, &c , Boilers, 554. 

46060. Digesters, 554. . 

46202. L. and 8.W.R. Engines, p. 19. 

46307. Barrow, 19. 

46324. Shuttle Tongue for Paper Tubes, 20. 

46326. Helical Epicycloids, 20. 

46346. M.S. and L.R. Engines, 20. 

46347. Indigo, 20. 

46348. Strophometer, 20. i 

46353. Chemical and Other Actionin Aquarium Fittings, 
20. 

46362. Cast Steel, 21. 

46363. Turning up Cart-Wheel Axles, 21. 

46367. Furnace, 21. 


QUERIES. 


[46651..—Problem in Mensuration.—In Nesbit, 

. 120, is the following :—‘‘ A gentleman a garden had, 
fice score feet long, and four score broad ; a walk of 
equal width half round he made, that took up half the 
ground : Ye skilful in geometry, tell us how wide the 
walk must be ?’’—Ans. 25°96876ft. The walk must run 
parallel with two adjacent sides. If taken from the 
middle of one long side round by the short side to the 
middle of the opposite side, the walk would occupy the 
whole of the lower half of the garden. Will some mathe- 
matical correspondent favour me with a solution in an 
arithmetical form, or without using quadratics ? 


(100 + 80) W - W? = 100 X $ = 4,000. 


W?-—180 W = —4,000. 
W-—90 = 4y (4,000 + 8,100) = V 4,100. 
Whence W = + V4,100 + 90 = 25, &c. 


But this is not the form of solution which I want.—Jon. 
N. Durty. 


[46652.]—To “Clerkenwell Clockmaker.’”’—I 
fancy you promised us particulars of a hall chiming 
clack once or twice in August last and before. Could you 
kindly say when you think yuu will give it 1—W. N. B. 


[46653.]—Finishing Flax, Twine, and Cord.— 
I will thank some of our readers to give a recipe for 
making up a good gloss or dressing with which to finish 
flax, twine, and cord ?—EsqQuiRer. 


(46651.)—Storage Battery.— Will someone tell me 
how to make a small model storage battery? Could it be 
charged with a Bunsen ?—Drx-Huit. 


[46655.J)—Astatic Galvanometer.—I wish to 
make an astatic galvanometer. the directions given 
in science and art textbooks, I am told to make the 
needles as far as possible astatic, and that an astatic sys- 
tem consists of needles of equal power. Now, in Ganot’s 
“ Physics’’(an old edition) I find that it is an advantage if 
the needles are not of equal power. Is this latter correct, 
and why? Any other information on this subject will 
oblige—D1x-Huir. 


146656.]—Pitch of Propeller.—I should be glad if 
any reader could inform me of an accurate and ready 
method of ascertaining the pitch of a screw propeller, or 
what forward moving distance one revolution would 
make ?—PROPELLER. 


[46657.; Turkish Bath.—A B is a semi-cylindrical 


vessel (like a little boiler) placed over a furnace. Its ob- 
ject is to supply hot air to hot-room, E. And C is a pipe 
leading from garden intended to supply this vessel with 
fresh cold air. D. is a pipe to carry the air as it becomes 
heated into heated chamber, E. But, strange to say, the 
direction of the current of air is out through the pipe 
into the garden, thereby lowering the temperature to 80°, 
ane srouing the bath. How shall I remedy this ?— 


(46658.;—Date Mark.—Will someone kindly say 


how the age of silver plate can be determined further. 


back than 1796, from that time to the present? I know 
the date marks. Any information on the subject will 
oblige—ALrua. 


[46659.)—_Spongy Platinum. — How can I obtain 
spongy platinum ? ,I have failed in my attempt, though I 


followed minutely the process as given in Francis’s 
‘ Chemical Manipulations.” No ditticulty in either making 
the solutivn of chloride, or in precipita.ing with chloride 
of ammonium ; but upon washing the precipitate, as 
directed, it was eatirely redissolved, leaving a clear deep 
yellow solution. How can I treat this so as to again ob- 
tain a precipitate 1 Upwards of two dwts. of the metal 
was dissolved, so that I am unwilling to lose it.—G. F. 


_ (46660.]}—Sutton’s Secondary Battery.—I have 
just constructed a cell as follows :—A sheet of ‘ lead,” 
(about 120 sq. in.), a sheet of copper (about 100 sq. in.), 
each drilled with several holes, and bent into a spiral 
with indiarubber between top and buttom of the plates to 
prevent contact ; the whole inserted into a stone jar con- 
taining about three pints water, in which was dissolved 
1lb. sulphate ofcopper, It took about nine hours to charge 
with two quart Bunsens—the liquid in that time being al- 
most colourless. Upon disconnecting the battery and con- 
necting the lead and copper plates, I could get but a very 
feeblecurrent. {t hasnow been vonnected for over three days, 
and the solution is still nearly colourless, showing that no 
return action has been going on. If some reader can tell 
me the cause of failure, I shall be much obliged. The 
lead was amalgamated with mercury.—W. STUTCHBUBY. 


(46661.|—Watch Balance-springs.—Will some 
practical person give information as to what is the cost 
of a watch balance-spring of the best quality? If any 
better than the ‘ tempered ” ones (6d. each) are gener- 
ally used ?—the common ones costing 2d. and 3d. each. 
Also, if the balance-springs of M. Lutz, of Geneva 
(secret make), of whose extraordinary merit mention is 
make in Encyc. Brit. (art. Clock}, have been adopted into 
use.—Hour-Guass. 


[46662.j—Electric Tell-tale Clock.—I shall be 
glad to receive a few hints respecting the construction uf 
the above. Diagrams will be esteemed by—AMATEUR 
CLOCKMAKEK. 


(46663.] —A Street Nuisance. — Will Mr. 
Wetuertield advise 1--I work six days per week, from 
5a.m.to8p.m. Unfortunately, a lamp-post is fixed op- 
posite my street-door. On arriving home, my much- 
needed rest is oenied me by a band of 15 to 18 preachers 
who are connected with the ‘ Salvation Army ” {and by 
singing hymns to the tunes of ribald songs, collect the 
bluckguards troma radius of a mile}, whose ‘* perform- 
ances ” are conducted round the lamp-post until ten 
o’clock at night, and all day on Sunday. The police re- 
fuse to interiere, and the preachers to move on, although 
requesied by the residents t» cease their p-rsecution, 
there being a number of sick people in the neighbour- 
hood—16 miles from London. How can I stop the annoy- 
ance 1—AJAXx. 


(46664.I—-Resistance of Electric Lamps.—I 
havese nit stated that the resistance of a Swan lamp being 
50 .hms, the resistance of four ranged in series will be 
200 ohms; but if the four are arranged in multiple arc, 
the resistance is on'y 12°6—presumably for each lamp. It 
that is so, what is the resi tance of a lamp whea there are 
50 in multiple circle ?- Nux. Dor. ' 


(46665. !—Discolouration of Paint.—Will some 
courteous corr-spondent of * ours” kindly explain the 
cause, and, if possible, suggest a remedy for the follow- 
ing ?—In my business I use a great quantity of white 
paint, the bases being either white lead or zinc white. 
After painting and rubbing smooth, this white is 
varnished. Now if the article sv painted is exposed to 
the light, as, for instance, in a thopewindow, it changes 
to a dirty grey colour, anJas long as it is so exposed, the 
tint cootinues to grow darker. if the article is then 
taken intoa dark room, or is covered up, it gradually 
returns to its pristine whiteness. <A plate of iron coated 
a above, and une-half covered over, and the other halt 
expo:ed to the light would, in twou or three days, be half 
grey and half white. I have tried varnishes of all kinds, 
and consulted every varnish-maker I know, and it still 
remains a mystery to us all. I have also tested the 
whites for adulterations, and have found b.th pure 
and impure are affected alike.—AcuRoMATIC. 


46666.|—Organ.—Can anyone inform me whether 
(when using the suction principle in a two-manual organ 
harmonium) the same effect is obtained by varying the 
air supply as by usiug a venetian swel!-box and the 
pressure priuciple ?—E. F. G. G. 


(46667. —Medical.—Wil Dr. Edmunds kindly advise 
in my case ?— Age 47, weight 10st. 4lo., and inclined to 
lose weight ; have symptoms, L think, of ‘ Bright’s 
disease ’’; water very frothy, and remaining so for a long 
time ; great feeling of lassitude and aching of limbs 
after any unusual exertion, and sometimes without ; 
water clear when plenty of soda-water is taken—other- 
wise generally turbid. I have always lived freely, and 
smoked considerably. I also frequently suffer from 
heartburn after meals. This I have found relieved to 
some extent by hop-»itters.—B. D. 


[46668.1— Household Dyes.—Having a few articles 
which I wish to dye ufawn colour, and not finding that 
shade in the houschold dyes, I should feel obliged if any 
ot your correspondents could tell me what colours to mix 
to produce a fawn colour? Also, a few hints as to 
colours to mix to produce various shades.—J. C. B. 


(46669.]}—Patteros for Enogine.—Will someore 
tell me how to set out the proportionate sizes in making 
working drawings for engines? I want to get out draw- 
ings before making the patterns. In one case the 
cylinder is 1jin. bore, with a stroke of 3ļin. ; in the other, 
4in. bore by Sin. stroke, horizontal. Wil * Sunlight,” 
or some other reader, give the proportions of other parts, 
a state t-e nominal horse-puwer.—T. Henpxy G. 

BOWN. 


[16670] How to Gelatine Paper, Show- 
cards, &c.—Could any read: r kindly give any informa- 
tion about gelatining or the preparation which is applied 
to the glass to cause the gelatine surface to leave the 
glass easy ? I have tried to gelatine some showeards, 
but I cannot get them off the glass properly.—H. WiL- 
LIAMS. 

(46671.—Brown Marks on Skin.—Like many 
others I should feel grateful to Dr. Edmunds if he would 
kindly give me his advice. I have had a sellowish-brown 
mark which covers nearly half my forchead. Also twoor 
three smaller ones (varying from the size of a threepenny 
bit to that of a sixpence) on other parts of my face. They 
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came suddenly about two years since, when suffering 
from weakness, a bad bilious attack, and cold. From 
thuse I have long recovered, and am now enjoying aver- 
age good health. But tbe marks remain, and as they 
quite disfigure me, I should feel most thankful if Dr. 
Edmunds would advise me how to get rid of them. Iam 
most careful as to diet, &c., and have taken several 
bottles of Camomile pills to see if they would have any 
effect ; but if they have it is so slow as hardly to be 
noticeable. I am 26 years of age.—SisTER OF a LonG 
SUBSCRIB&R TO THE EnGuisit MECHANIC. 


[46672.|— Binding Screws.—As these arc an ex- 
pensive item in electrical apparatus, can anyone suggeat 
a ready substitute or mention a cheap form of them, and 
at what price they can be procured ?!—Cxux. 


(46673.]—Varicose Veins:— Will Dr. Edmunds 
kindly say, could a person atilicted with above reside in a 
hot count: y—such as Australia or India—without injury 
to health !—V. V. 


[46674.)—Telephone.—I have noticed that one or 
two writers question the advantage of using the second- 
ary current for the telephone. Will someone kindly 
point out where and how the advantage does come in, the 
ay obvious disadvantage being the cost of induction coil, 
which is, however, a large item 1—Crux. 


[46675.)-—-G N. Engine, 48.—Could any reader of 
the Exes Mecuanic inform me the cylinder size and 
stroke of the G.N. engine, No. 48? Also, dia. of driving- 
wheel and any other dimensions connect.d therewith? I 
believe she took the first prize at Darlington in 1876 ; but 
of this I am not sure. Who were the builders ?— - 
TEUR. 


[46676.])—Focus of Lanterns.—Can any of *‘ ours” 
tell me the best way to produce the largest picture with a 
4in. focus lantern, 4in. condensers, using the safety lime- 
light jet? Any directions would be acceptable to an— 
AMATEUR EXHIBITOR. 


[46677.]—Musical Box.—I have lately purchased a 
second-hand musical - box, playing six tunes, and 
although the tunes are perfectly played, still there is (to 
me) a disagreeable screeching like the whistling of a bird 
all through the tune, something like the peculiar noise a 
fork would make when pushed in an uprighi positioa 
across a plate. Could any of ‘‘ ours’ tell me a remedy, 
or is it intended to be so to imitate a bird !—J. Acsiss. 


[46678.|—High Temperature Fluid.—Would 
any correspondent be good enough to name any oil, or 
other fluid which will not boil nor rapidly deter.orate at 
about 600° Favr., nor corrode cast iron? Required for 
sume peculiar hydraulic work.—S. 


(46679.)—-To Mr. Lancaster.—Thank you for 
noticing my query (46297), but I am afraid tuere is a 
misprint somewhere, and 1 have not made my meaning 
plain. I want to know what should be the thickness and 
resistance of the wire on the magne'is to produce the 
maximum effect on the armatures which are already 
wound with 18, and have a resistance of about ‘625 ohms. 
I am sprry to trouble you again.—CLo1ureE. 


[46680.1— Horizontal Escapement. — Would 
“ Fellow-Workman ”? kindly tell me how to put a bori- 
Aes escapement in beat? It is very much out.— 


(46681.]—Windmill Pump.—I shall be grateful to 
' brother-readers for advice, with diagrams, if possible. I 
want to lift 100 gallons of water per hour by a Zin. force 
pump to a height of 30ft. from turtace of water in well 
‘by means of a windmill, which shall autemutical'y pre- 
sent its face to the wind.—O, 


{46682..—_H ydrometers.—I have been at a loss for 
some time to know the difference between Baumé and 
Twaddell’s hydrometers. Perhaps some of your intelli- 
gent correspondents will kindly give me a comparison of 
a two, so that I can work with Twaddcll from Baumé. — 

ARRICK. 


(46683.]—-Magneto-Electric Machine.—Tv Mr. 
LancastEs.—I have made a magneto-electric machine, 
but can get no current from it—a bia. permanent 
horseshoe magnet, bobbins lin. long, with ?in. 
turned iron cores and copper bobbins wound with two 
layera of 26 cotton-coverea wire ; the cores are joined at 
tbe end furthest from the magnet with a piece of iron, 
and the other end with apiece of brass One wire goes 
to spindle which has two flats filed on it, aguinst which a 
spring makes and breaks contact. The other wire goes 
to washer insulated from the spindle, against which 
another spring rubs. 1 cannot get the least current 
from it. Thinking that there was not enough wire on it, 
I conn:cted it on to an electric bell with the same result. 
Do you think the magnet is strong enough? A machine 
I saw the other day had cast-iron cores and bobbins with 
a double magnet, which was only bright on one pole. 
Tbe spring at make-and-break of contact had two small 
holes in 1t—what were they for? Also, can I make a 
magnet of some pieces of square steel clamped together 
snd joined by a piece of iron at the top, as the magnets 
in the machine I saw were bright only on one pole. 
Would not a straight magnet do as well? I revolved my 
machine ata very high rate by connecting it on tə the 
lathe.—A. W. C. 


[46684.|—Photo. Background.—I want to paiot a 
plain background for outdoor photography—one that 
will take dark. The one that I have is a dark grey, and 
when the lizht falls on it it takes white at the bottom 
end. Could anyone give me a good colour and say how 
I am to prevent it from shining ?—Dark BACKGROUND. | 


(46685.]—Piston.—To “L. O. V."—A few weeks 
back you answered a query about tasking out piston to 
clean it. I went by your instructions—put in the eye- 
bolts in piston-end, then tried to pull off piston-cover, 
but found it would not come; then I put a long bar ot 
iion through eye-bolt across end of cylinder, then turncd 
round engine ; but the eye-bolt broke at screw, leaving 
screw In piston. How should I proceed to get piston- 
cover off ? There is very little room at back end of cy- 
linder, as the condenser stands close to it.— STOKER. 


(46686.;—Organ Reeds.—I have an organ of two 
manuals. In the Swell were two reeds—Cornupeun and 
Oboe. In the Great there were no reeds, but an objection- 
able mixture of two ranks, I took out the Oboe froin 
the Swell and put it into the Great in place o" mixture. 


Pressure of wind little more than 2}in. The Oboe went 
only to Tenor C in the swell, but I put it all an Octave 
lower, suas to mak- it a 4ft. reed. The holes fur the 
wind were too small for the boots, so I first enlarged 
them, and then found that the holes in the slider and 
wind-chest were also tvo small, and not wishing to take 
off the soundboard, I burnt the holes larger with iron 
wire. Idoubtif there is wina enough now, as the reeds 
are (a) very elow in speech. Further, they are contin- 
ually getting out of order. When in the Swell they sel- 
dom required anything but tuning. Now, sometimes, I 
find two or three (L) aitogether dumb. In attempting to 
put them right I tind a great number of difficulties, 
Some (c) willsound a note which gradually gets less in 
volume until it arrives at the right pitch and then goes 
off altogether. I try them with my mouth and they 
seem allright. Directly they are put into the or:an they 
are dumb. Some (/) grunt—intolerably coarse. Some 
(e) vibrate well until near pitch, and then become hard 
and horny, having little of the tone of a reed. Will some 
of the ** cognoscenti’’ kiadly tell me the causes of these 
various defects ? And a few hints on the mysterious sub- 
ject of reed-voicing will, I am sure, interest many 
esides one who is nearly at his—Wits’ Exp. 


(46687.]—Lifting Water by Motion of Ship. — 
I want to put pipe through bottom of ship to lift water 
by the motion of the ship passing through the water. 
Would any reader kindly give me the height at different 
sige (from 1 to 20 miles) that the water will rise ?— 
R.W. 


[46688.] - Intensity and Quantity.—In Jenkin’s 
“Electricity and Magnetism,” p. 88, there is the following 
par. : “ Cells joined in series are sometimes described as 
joined for int-nsity, and cells join-d in multiple arc as 
joined for quantity. These t-rms are remnants of an 
erroneous theory.” In my electrical days we used to 
join all the similar plates of a battery in the expectation 
of getting quantity, and couple the plate: alternately it 
we desired intensity. Is there really no difference 
between intensity and quantity now? Or is the above 
de the wa to develop either? And if not, how do you 

o it !—B. H. 


(46689.]—Focal Length of Photo. Lenses.—In 
the last paper on dry plate photography (p. 124), should 


it not be £ instead of Ja, as there given ? = is after- 
wards squared in reference to same lens, and ł is cer- 
ranh 1-16 of 12. Will anyone please explain to me if, 
in calculating rapidity of a lens used with diff-rent stops, 
you have to take into consideration the varying focal 
length when nearer and mor; distant objects are 
focussed ? Take for instance a lens of 12in. focus. Now 
in using this lens, the focal length will be slightly more 
or less at times—according as near or distant objects are 
focussed. Is the exact focal length at the time of usiog 
the lens to taken as 12in. always, or to measure the 
length on each special occasion, and then get at rapidity? 
Thus, with the lens I use, the focal length varies more 
than lin., according to what is being focussed, I hope 
ou will be able to understand what I mean. Whena 
ens is spoken of as being 12io. focus, at what distance 18 
the object supposed to be to make 12in. the exact dis- 
tance between diaphragm and ground glass ?1—F. C. 


[46690.)—Waterproof Cloth. —If any of the 
readers of the “ E. M.” could tell me of a cheap light 
material suitable for making a cover for my tricycle, I 
should feel obliged. Could I render canvas waterproof 
by oiling it or otherwise —M. L. R. S. 


[48691.]—Retouching Photos.—Will somcone 
please give instructions for retouching negatives ? What 
pencils to vse, &c., and how to set about it? How can 
the tiny holes and thin c:acks which make their appear- 
ance at times in gelatine negs. be avo'ded or repaired 
(they, of course, give dark tiny spots and thin lines on 
the prints, which are very objectionable)? In retouch- 
ing, is it only the face that is usually done, or are flaws 
and holes, £c., made good by the retoucher? Are land- 
scapes retouched ? Any information will be thankfully 
received by -F. C. 


(46692.] — Scotch Bagpipes.—Can some kind 
reader give me any infor uation respecting the above ? 
Should like to introduce them in a second part of a min- 
strel entertainment—but am rather in the dark re:ard- 
iog them. Are they difficult to learn? Could I get a 
book tv instruct me, and music suitable for a solo ?— 
Cus», 

[46693.]|—_Staves.—Would someone versed in the 
timber trade state how Baltic staves ure reduced to 
Petersburg standards ? The writer can work out deals, 
éc., correctly. Any references to former repli s touching 
timber calculations would be a'so valued,—H. 


{[46694.)—Brick-Kiln with Down Draught.—I 
shall be glad if any of your readers can give me, torough 
your paper, a sketch of one such as are used at Stourbridge 
and in Staffordshire—either round or square, and to hold 
about 30,000 bricks.—Brick-Kity, 


46695.}—Spark Condenser.—To Mr. Lancaster. 
—Thanks for tormer reply about induction coil. Will 
you kindly say construction of Browning’s spark con- 
denser to be used instead of Leyden jar? Also, what 
length of spark-coil would be required with a condenser 
of this kind to give spectra of the metals ?—VoLvox. 


[46696.}—Bichromate Battery and Intensity 
Coil.—A month ago I constructed a bichromate battery, 
(containing 12 pint cells) to obtain a light from a toy- 
lump, but found that it did not answer very Well. I then 
resolved to try C. C. Cory’s electric lamp ( description of 
which I saw in No. 723 of the © E. M.’’). Having got 
everything ready, I found that the solution had nearly 
lost all its power, having been used only twice. Cun any 
kind reader inform me whether it would be best to 
strengthen the sulution,or throw it away and make a new 
oae? Also, now I could construct an intensity coil equal 
to 60 such cells 7—Jack 1N A Fix. l 


NEARLY 3,000 tons of charcoal iron are still 
made annually in the United Kingdom. There 
are, according to the report of the British Iron 
Trade Association, six charcoal furnaces in exist- 
ence, all of them belonging to one firm. 


ANSWERS TO CORRESPONDENTS.” 


——_+$+4—_ 
° ° All communications should be addressed to the EDITOR 
of the Encuisa Mecaanic, 81, Tavistock-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw? 
ings for illustrativns on separate pieces of paper. 2. Pu 
titles to queries, and when answer ng queries put the 
numbers as wellas the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or requies. 4, Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tovls or other articles caa be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientitic 
information isanswered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of corresp2ndents are not gives 
to inquirers. 


*.* Attention is especially drawn to hint No.4. Th 
space devoted to lett-rs, queries, and replies is meant for 
the gen-ral good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if nət advertisements in them- 
selves, lead to replies which are. The “‘ Sixpenny Sale 
Column ” offers a cheap means of obtaining such ioforma- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, April 19, and unacknowledged 
elsewhere :— 


R. A. Lez.—Foxdale Institute.—R. Mills.—Rev. N. 8. 
Godfrey.—A. Ledger.—F. Bartleet.—S. EB. Peal.—Sir 
P. Radclyffe.—G. H. Cawthoin.—H. Maxted.—Jumbo. 
—E. R. M.—Grapho. —A. M. G.—G. W. Dann —Philo- 
lectron.—H. B.—Anxious.—Minim.—A Captain’s Wife. 
—Are.—A. B D.—Semper Fidelis.—Foundry.—Ama- 
teur.—Orderic Vital.—Switch.—Gauge.—E. Gobert.— 
W. H. B.—Electric Light.—A. W. Soward. —E. Wil- 
liams.—F. W. G.—Mottershead and Co.—Steel.—Pris- 
matique.—A. Manock.—Practical Amateur.—Vega.— 
Working Blacksmith.—Mathew.—B. M.—C. sept cape 
Can’t be Cured Must be Endured.—Tormented One. 
—H. R.— Wm. Johnstone.— Blackwater. — Circular 
Saw. 


Exputsion. (The cause is having eaten the scolex of the 
worm in the shape of measly pork or infected beef ; 
the best remedy is male fern, which any druggist will 
make up for you; but you will find other suggested 
remedies in back volumes )—B. H. (Yes, a new edi- 
tion is being prepared, but when it is coming out wedo 
notkaow.)—D. Wittrams. (We cannot give the date, 
as the translatoris away, but it isin the Comptes Rendus 
of the mecting of Feb. 20.)\—Youna Hanp. (See p. 480, 
No. $00, and a series of papers on Soldering in Vol. 
XXXIII.. pp. 170, 264, 334, 455. 2. With a needle 
drill.) —Reriector. (Oac of the silver powders sold 
by the makers of Bessemer’s paint may answer your 
purpose; but looking-glass is made by tvating with 
an amalgam of mercury and tinfoil, or by depositing 
silver. S2e indices for processes. For prices, you must 
ask at the dealer’s.)—Situriayx. (The process is de- 
scribed in the cyclop:edias, but is rarely used nowadays. 
See p. 231, Vol. XLII., for the improved process, or p. 
606, Vol. XXIX.)—Sanirary Inspeotor. (We do not 
know the address of the Institute; but their examina- 
tions, &c., are periodically reported in the Building 

News.) — Jacques. (Try the ‘‘ Vulcan ’’ cement, 
mentioned on p. 115.) —Gnrorgrana. (What do 
you mean by a “provisional” will? If the wife 
was appointed sole executrix, and all the property 
devised and bequeathed to her absolutely, she can, 
of course, dispose of it as she pleases.)—J. A. 
Samira. (You had better advertise for it in the ** Sale ” 
column. Our piges would be altogether inadequate 
for a full-size wo:king model, even if we could spare 
the space.)—Surerox. (Th2 odour is usually sufh- 
cieat; but a method of ascertaining whether sewer-air 
can find its way into the house is to pour some essence 
of pennyroyal down the drain, Care should, of course, 
be taken that the odour of the pennyroyal reaches the 
house only through the suspected inlets.)-J.8. (No 
one can tell you without examiaing the apparatus.. 
You should take it to an optician. )—CuaBLes NEWTON. 
(Unfortunately, the transference takes the form of a 
notch, which gocs on deepening unt:] the connection Is 
broken. Edison has endeavoured to overcome it by 
making the bridge as a whole revolve very rapidly. 
Merely changing the direction after a given in erval 
would simply prolong the life, as the carbon would not 
be deposited in the notch.)—An AMATEUR IN ELECTBI- 
city. (You will need 80 quart cells of Bunsen form. 
They consist of an ou'’cr jar or porous pot, a picce of 
zinc bent to surround the porous pot, and a rod of gas 
carbon in the latter. Nitric acid is placed in a porous 

. pot, aud dilute sulphuric acid in the jar; but for prac- 
tical instructions in the making of batteries, see pp. 
321, 373, 305, 419, 468, 539, 630, Vol. XXVIII., and pp. 
65, 137, 312, 362, Vol. XXIX. See also the indices of 
more recent volumes.)—GraTEeruL. (No, it must have 
been crased before the silvering was done, or it would 
still appear—that is, if the coat was put on by electro- 
depositioa.)—Sream Rurver Tugs. (The size is rather 
small, but we should advise you to try another maker. 
Look through our advertisement Ae E a 
(It is a police regulation, full particulars of which can 
be bad from the superintendent in your distr.ct. We 
know of no other license, except in the case of the pre- 
cious m?tals.)—J. M. B. (No advice worth anything 
can be given in such a cise without examination of the 
eyes. Ifyou reside in London, ani cannot afford to 
puy fee, take him to University College Hospital, or onc 
of the special hospi als.)—A CorncHANDLEK BUT OLD 
Susscriper. (If you have your old volumes you will 
tind your questions answered many times. For instance, 
p. 223, Vol. XXX. ; pp. 273, 26, Vo:. XXIX. ; pp. 342, 
338, Vol. XXVI., &e.)—Oit. (See p. 511, No. 775, and 
elsewhere. Full particulurs would require too much 
space, but the principles are to be acquired, and the 
rest is easy.) —Wesstity, (Do you mean the cases of 
the pens? It is vulcanite or cbonite, made by mixing 
sulphur and rubber,and subjecting to heat and pressure 5 
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pages, it will be understood that, in some 
sort, nothing limits the number of images 
which the revolver might furnish in a given 
time. It is only necessary to establish a 


The English Mechanic 


AND right relation between the delicacy of details 
of the image, the velocity of the sensitive 

WORLD OF SCIENCE AND ART. plate, and the time of luminous action. 
In the new arrangement, the support of 


the sensitive plate, and the slitted screen, 
have each a continuous rotatory movement, 
and it is the magnitude of these movements 
and their relationthat determine the rapidity 
in the succession of images and the condi- 
tions of their formation. By some simple 
calculations, M. Janssen has convinced him- 
self that it will be easy to obtain images of 
a phenomenon, following one another at in- 
tervals of 1-100th of a second, and even to 
go beyond that. 

The results of M. Janssen’s further studies 
will doubtless be looked for with much in- 
terest. Let us now turn to the photographic 
rifle (based on the principle of the old 
photographic ia. which M. Marey 
has now described, together with some of 
his experiments with it on birds’ flight, to 
the French Academy. He constructed an 
apparatus of the size of a fowling-piece, 
which photographs the object at which it is 
pointed twelve times in a second. Each 
image requires an exposure of only 1-720th 
of asecond. The following is the author’s 
account :—The barrel of this rifle is a tube 
which contains a photographic object- glass. 
Behind, and solidly mounted on the butt 
end, is a large cylindrical breech, in which 
is a piece of clockwork. When one presses 
the trigger of the rifle the clockwork is set 
in motion and imparts to the different pieces 
of the instrument the necessary motion. A 
central axis, which makes twelve revolutions 
in a second, commands all the pieces of the 
apparatus. There is first an opaque disc, 
pierced with a small aperture. This disc 
forms a screen, and only admits the light 
from the object-glass twelve times a second, 
and each time during 1-720th of a second. 
Behind the first disc, and turning freely on 
the same axis, is another which has twelve 
apertures, and betind which is applied a 
sensitive plate, of circular or octagonal form. 
This perforated disc has to turn in an in- 
termittent manner, so as to stop twelve times 
per second opposite the beam of light that 
penetrates the instrument. An eccentric 
placed on the axis produces this jerky 
motion, giving a regular to-and-fro motion 
to a ratchet-rod which, at each oscillation, 
catches in one of the teeth forming a crown 
on the perforated disc. 

A special screen stops finally the penetra- 
tion of the light immediately the twelve 
images have been obtained. There are 
other arrangements to prevent the sensitive 
plate exceeding, by its acquired velocity, 
the place where the ratchet brings it up, 
and where it should be perfectly motionless 
during the time of luminous impression. 
The adjustment to focus is done by length- 
ening or shortening the barrel, with the 
effect of displacin ; the objective forward or 
backward. The right position is verified 
by observing through an aperture in the 
brecch the distinctness of the image received 
on ground glass. A conjuror’s box (boite a 
escamoter) of circular form served as holder 
for twenty-five sensitive plates, and for 
passing them into the rifle without exposure 
to light. Before applying the apparatus to 
birds’ flight, M. Marey tricd it on a rotated 
arrow and ona pendulum. Achronographic 
apparatus was adapted to the rifle. M. Marey 
photographed a gull in flight. As the bird 
gave exactly three strokes of the wing ina 
second, the twelve figures show four suc- 
cessive attitudes reproduced periodically. 
By enlarging the figures, images are got 
which are visible at a distance. They were 
souewhat indistinct, owing, as the author 
eays, to his small experience in photo- 
graphy. Reproduction of the images by 
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PHOTOGRAPHY OF OBJECTS IN 
MOTION, 


HE art of photographic representation 

of the successive phases of a phenome- 

non which occurs with considerable rapidity, 

has of late been remarkably advanced by 

the labours, more especially, of Mr. Muy- 

bridge, and MM. Janssen and Marey. We 

propose here to indicate some recent achieve- 

ments by the French physicists in this in- 
teresting art. 

It is known that the principle of M. 
Janssen’s ‘‘ photographic revolver,” em- 
ployed during the Transit of Venus in 1874, 
consists in rotatory movement of a sensitised 
plate, on which images of different phases 
of the variable phenomenon are successively 
produced. In thatinstrument, the sensitive 
plate is stopped mechanically each time that 
an image has to be taken, and it only moves 
to allow of a neighbouring unimpressed 
part receiving a fresh image. Notwith- 
standing those stoppages, a certain number 
of photographs can be obtained in a second, 
and the method has been successfully applied 
by M. Marey to the flight of birds (in a way 
already alluded toin our ‘‘ Scientific News,” 
and to be described more in detail presently); 
but it will be readily understood that tbis 
condition imposes a limit soon reached after 
exceeding about a dozen images per second. 
The reason is, that it is extremely difficult 
to stop suddenly, and for a very short time, 
a body animated with rapid motion. 

For example, the study of the flight of 
insects requires that images be taken at ex- 
tremely small intervals, probably much less 
than 1-100th of a second. Now it would be 
impracticable to give a plate motions and 
stoppages following one another with such 
rapidity. Thus the applications of the 
revolver, which would be the most interest- 
ing and fruitful of new facts, would be im- 
possible if this condition of successive stop- 
pages were absolutely indispensable. 

M. Janssen has long been of opinion, 
however, that it would be possible to take 
photographic images on a plate in motion. 
lf we analyse the question, we find that 
therc is a relation, according to the delicacy 

of the elements of the image, between the 
motion that may be given to the plate, and 
the time of the luminous action. To give 
an experimental demonstration of the priu- 
ciple, M. Janssen chose solar images. It is 
known that the solar surface is one of the 
most difficult objects to see in telescopes, 
and that its reproduction by photography 
has only been accomplished quite recently. 
Now, M. Janssen proposed to obtain tbis 
granulation on a plate which had a motion 
of 0'ldm. to 0°20m. (say Gin. to Sin.) in a 
second. 

The result was quite satisfactory. M. 
Janssen has exhibited to the French Aca- 
demy plates on which two similar portions 
of the solar surface were reproduced. One 
of these portions was taken on the plate 
while the latter was at rest, and the other 
while the plate was moving about Gin. in a 
second. A comparison shows that the 
motion did not at all hinder the manifesta- 
tion of the granulation, that is to say, of one 
of the most delicate phenomena of astro- 
nomical photography. 

The ascertainment of this fact doing awiy 
with the requirement of successive stop- 
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heliogravure gives dark silhouettes (sec 
Comptes Rendus, April 10th). ith 
focussing, details of form (imbrication of 
the feathers, &c.) could be made out in the 
microscope. If the protographs be arranged 
in a phenakistiscope, the appearance of 
movements of flight is, indeed, reproduced ; 
but the images corresponding to each revo- 
lution of the wing are still too few to 


With exact 


allow of analysis. Their number must be 
augmented. This can be done by doubling 
the velocity of the plate and the screens. 
M. Marey did so with the same rifle, and 
still had enough light for production of the 
images. The time of illumination of the 
plate was only 1-1400th of a second, yet 
the objective used was not a very rapid one. 
By photographing a bird under various 
conditions—e.g., when withdrawing from 
the observer or ‘approaching, when seen 
from above, and when seen from below, &c. 
—various information may be acquired as to 
the mechanism of flight. M. Marey found 
his principal results with the graphic method 
confirmed by the fresh data, and he antici- 
pates a considerable further elucidation of 
the subject of flight by the new method. 
He gives a brief account of observations on 
a bat’s flight, which is difficult to photo- 
graph. The photographic rifle, of course, 
lends itself to observation of the movements 
of other animals as well as birds. 


REVIEWS, 

Railways and Locomotives. By JOHN WOLFE 
Barry, M.Inst.C.E., and F. J. BRAM- 
WELL, F.R.S., M.Inst.C.E. London : 
Longmans. 


HIS volumecontains thelectures delivered 
by the authors at the School of Military 


Enginecring, Chatham, in 1877, and is pub- 
lished in its present form because it was 


thought to be a useful book for the general 
reader as well as for those who wish to 
study the constructive details of railways. 
It contains six lectures by Mr. Barry, three 
of which are mainly extracts from his well- 
known textbook on ‘‘ Railway Appliances,” 
and three by Mr. Bramwell, the latter 
dealing with the locomotive exclusively. 
The volume is freely illustrated with en- 
gravings, most of them taken from actual 
constructions, where such a course was pos- 
sible. Although specially intended for 
military engineers, the lectures form in 
reality an excellent treatise on railways, and 
a useful textbook for students going up for 
technological ‘examinations. The whole 
minutis of signalling, with the details of 
interlocking arrangements, are set forth in 
tolerably full description, while the con- 
struction of rolling stock is explained by 
the aid of diagrams and tables of dimen- 
sions. In the lecture on rolling stock, «c., 
Mr. Barry says that the best thevretical 
arrangement of buffers, &c., would iv to 
concentrate the buffing arrangements av {he 
head and end of the train, and to couple-up 
the intermediate carriages tightly—the 
buffing carriage to be of sufficient Iength 
to take up the momentum of the blow 
before any serious damage is done to the 
rest of the carriages. On the question of 
supplying signalmen with speaking instru- 
ments at all boxes, Mr. Barry takes up the 
chief objections, and points out that the ad- 
vantages enormously outweigh the «al'eged 
disadvantages, the chief of which can, how- 
ever, be easily removed. The idea that speak- 
ing instruments would encourage alax work- 
ing of the block system is somewhat like the 
notorious objection to the general use of a 
continuous brake on a certain railway, for 
at least others besides the two signalmen 
would be aware of the breach of rules, and 
where the latter are really enforced, railway 
employés do not exhibit an absorbing desire 
to break them. It is rules that are not 
enforced that they di.. -gard—too often t» 
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their own destruction. As to the objection 
that if speaking instruments were provided 
they would be used for idle conversation, it 
could easily be arranged that the instru- 
ments should record the number of times 
they were used. or even the messages sent ; 
but in the absence of such devices the 
signalmen could not be certain that an in- 
spector was not in the other box. At any 
rate, the advantages are so great, as some 
companies have lately learned to their cost, 
that it is probable before long all boxes 
‘will be furnished with speaking instruments 
of some kind. What is generally held 
to be the most perfect system of electric in- 
terlocking of signals and points, is briefly 
referred to in a note, whereas an appendix 
or a separate chapter might well have been 
devoted to an explanation. Sir Frederick 
-Bramwell’s portion of the volume is devoted 
to the engine, of which it is a popular ex- 
planation, though scarcely entering so 
“minutely into details as might be wished. 
The movements of the slide-valve and the 
use of the mdicator are explained at some 
iengts, and the diagrams help to make the 
matter very clear, and bring it within the 
comprehension ct the average intelligent 
reader. Hence, this book might find an 
appropriate place on the bookshelves of all 
public libraries, and those of mechanics’ 
institutes. One of the most interesting 
portions of these lectures is that in which 
Sir Frederick Bramwell describes the 
metaods of reversing the engine prior to 
the introduction of the link. 


Modern Metrology By Lowrs D'A. JACK- 
son. Londonu: Crosby Lockwood and 
Co. 


T'nts manual of the metrical units and sys- 
tems of tbe present century shows very 
clearly the necessity that exists for some 
reform in the systems of weights and mea- 
sures used In various purts of the country ; 
and it is, theretore, natural that the author 
shoul’ append to his work a proposal for a 
systematic and uniform English scale of 
weights and measures. To alter the mea- 
sures of a country by any arbitrary act is 
iclt on all sides to be a dificult and harass- 
ing undertaking, for customs of the kind 
are often looked upon as part and parcel of 
the national lite—that is, in the respective 
districts and the trades interested. A 
knowiedge of the way in which produce or 
articles or manufacture are bought and sold 
otten constitutes the sole secret of trade, and- 
it 1s not surprising that a conservative 
feeling should predominate amongst those 
rumediately concerned. Nevertheless, a 
strong feeling has always existed, and is 
steadily gaining strength, thet weights 
and measures should be put on a uni- 
form. basis throughout the kingdom, and 
that the diversity in custom, which we now 
find even in adjoining counties and neigh- 
bouring market-towns, should cease to per- 
plex the uninitiated. In the work before 
us, Mr. Jackson has laboriously compiled 
tables of the various weights and measures 
used at the present day by civilised nations, 
or at least by those of commercial import- 
ancc, and opposite to the figures he gives 
the proposed English scientific equivalent 
and the existing French weight or measure, 
as the case may be. The basis of the English 
scientific system was laid down by the 
Warden of the Standards in his work on the 
“Science of Weighing and Measuring ” 
(Macmillans, 1877), and Mr. Jackson points 
out that an English scientific system, to suit 
all purposes, must be either strictly de- 
cimal, or mixedly decimal, centesimal, and 
millesimal, at the same time being in 
some accord with the English trade units. 
The proposed system would, for measures of 
length, divide the foot into ten tithes, a rod 
would be 10ft., a chain 10 rods, a cable 10 
chains, and a mile 5,000ft. The square foot 
would be 100 square tithes, and similarly | 


the square rod 100 square feet, the square 
chain 10,000 square feet, and the acre 40,000 
square fcet, the square mile being 25 million 
square feet. The cubic foot would be 
divided into 1,000 cubic tithes, and for wet 
capacity the cubic tithe would equal a fluid 
ounce (= 1,000 fluid mils), while 16oz. 
would equal a fluid pound. For measures 
of weight there would be a uniform “foot 
weight or talent,’’ equal to 1,0000z., or 623 
pounds of 160z. each. The ton would be 
40 foot-weights, or 2,500 pounds. There is, 
we think, small chance of any reform of the 
kind, but those who are interested in the 
subject of metrology will find much valuable 
information in this work. 


The Scientific Dasis of National Progress. 
By G. GoRE, LL.D., F.R.S. London: 
Wiliams and Norgate. 


THE author in hi; preface says that there 
exists at the present time in this country a 
considerable degree of uneasiness respecting 
our ability to maintain our position in the 
race of progress, and he thinks it desirable, 
as our future success as a nation depends 
largely upon science, to call attention to 
the great public importance of scientific 
knowledge, und to the means of promoting 
its development. Such ‘‘ uneasiness,” as 
did unquestionably exist a few years ago, 
has been quieted by the efforts made to give 
technological instruction to the industrial 
classes; and though we are amongst the 
first to acknowledge the value of original 
rescarch, and that human welfare de- 
pends, to a great extent, upon scien- 
tific progress, we cannot admit that it 
is the business of the Government to esta- 
blish a fund for the Endowment of Research 
—though it might appropriately enough 
interfere with some existing endowments to 
the extent of seeing that the money is not 
absolutely wasted. As Dr. Gore points out, 
progress is the result of new ideas, and the 
chief source of new ideas is original research, 
and he happily. suggests that probably one 
of the most satisfactory ways of rewarding 
scientific discoverers and serving national 
interests at the same time, would be to 
create salaricd professorships of original 
research, aud appoint discoverers of repute 
to fill them. Jurther on, he says that the 
mouey paid to young men in Oxford alone 
now amounts to about £80,000 or £90,000 
a year—funds which were originally in- 
tended for promoting knowledge, ‘‘ but 
vested interests prevent their being used for 
discovering new truths.” It is obviously to 
the national advantage to elicit new ideas 
in science—that is, to obtain new know- 
ledge; but we suspect it will be a long 
while before the nation will consent to the 
endowment of State laboratories. Dr. 
Gore’s little work will, however, be read 
with much interest, and the probable effect 
will be that the laboratories he desires will 
be established by private munificence—cer- 
tainly not by the Ntate, “or by corporations 
out of municipal funds. 


Vibratory Motion and Sound. By J. D. 
EVERETT, M.A., F.R.S. London: Long- 


mans. 


In this volume Prof. Everett treats the sub- 
ject of vibratory motion in a manner suited 
to the capacities of students who have 
mastered the elements of dynamics. Simple 
harmonic motion, which is the key to the 
whole subject, is treated in chapter I., and 
the two succeeding chapters contain expla- 
nations regarding thecompositionof motions, 
with some novelties in the shape of geo- 
metric proofs of propositions usually estab- 
lished by trigonometry. The method of 
treating the subject involves a knowledge of 
mathematics; but, though the book is mainly 
intended for students, it will interest many 
who will read it as a popular treatise. For 
instance, while in one chapter we find the 
mathematics of Lissajous’ curves, in the 


| next, 


we have some mechanical illus- 
trations of simple harmonic motion, which 
include the tide-predicter of Sir W. Thomson 
and Donkin’s harmonograph. Other chapters 
discuss in a popular way the theory of 
sound- waves, while accurate investigations 
of the rapidity of stationary vibrations of 
strings and columns of air, the velocity of 
propagation and the energy of undulations 
are treated in a very readable manner. 
Finally, to render the treatise complete, 
there are a couple of chapters which treat 
sound from the point of view of the student 
of musical intervals. 


We have also received The Sphyqinograph, 
by R. E. DupGcEon, M.D. (Baillicre, Tin- 
dall, and Cox), a description of the instru- 
mert devised by the author, with examples 
of its use. We illustrated Dr. Dudgeon’s 
sphygmograph on p. 104, last volume, and 
his httle book gives a history of the de- 
velopment of the instrument, and of the 
important part it plays in diagnosis.—— 
Chess Players’ Annual and Club Directory, 
edited by W. R. Brand (Bemrose and Sons), 
is the vade-mecum for the regular player, 
and will be found of much intercst to those 
who only indulge in a game occasionally. 
The lists of clubs and chess resorts in this 
country and on the Continent will be useful to 
many, whilethe papersand problems willserve 
to amuse the reader.——Plane Geometrical 
Drawing, by F. E. HutmMe (Longmans), is 
a volume of worked examination questions 
for the use of students at the military and 
engincering colleges, and also for those who 
are endeavouring to teach themselves. The 
preface contains instructions for using 
the book, and some sound advice; but the 
drawings which form the great bulk of the 
volume are drawn of such a size that they 
cannot be mercly blindly copied for exami- 
nation purposes. ——Jlomes und Farms in 
almerica, by G. H. Everett, M.D. (Dickie), 
is a readable little guide to those desirous 
of emigrating to the United States. It re- 
commends Kansas to the agriculturist.-- — 
Half-holiday Handbooks (T. Fisher Unwin). 
We have eight of these useful guides to the 
country around London, all of them re- 
ferring to districts south of the Thames. 
One of the guides is entitled ‘“ geological 
rambles,” and will be found useful by the 
amateur geologist. Most of the books are 
provided with a clear map, and a distance 
guide for the road from London. 


ASTRONOMICAL NOTES FOR 


MAY, 1882. 
The Sun. 

a , x 

= At Greenwich Mean Noon. 

° 
a 

©| Souths. Be Decli- 

= o § § | nation Sidereal 
A Aa Z | North. | Time. 

h.m. s. a.m| h. m. 8, , , | hom. s. 

1/11 56 57:32 „| 2 34 12,15 7 47| 37 14:99 
6|11 56 26°42 2 53 24:16 35 4| 2 56 57°76 
11/11 56 9'92 | 3 12 5017 55 30; 3 16 40°54 
16/11 56 822 „| 3 32 3219 8 27| 3 36 23:32 
21/11 56 20°80 ,,| 3 52 27,20 13 19| 3 56 6°10 
26|11 56 46:34 ,| 4 12 35121 9 33| 4 15 48°88 


31'11 57 23°55 „| 4 32 55:21 56 40! 4 35 31°66 


The Method of finding the Sidereal Time at 
Mean Noon for any other Station will be found 
on p. 390 of Vol, XXXIV. | 


Spots, faculæ, and prominences continue to 
testify to the activity of Solar disturbance. On 
and after May 22nd, there will be no real night 
in England; the Sun never descending as much 
as 18° below the horizon, even at midnight. 

There will be an 

Eclipse of the Sun , 


During the early morning of May 17th, which, 
seen as a total one in Northern Africa and 
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Arabia, and Central ‘Asia, will be visible as a | until past 10 o’clock at night. His North De- | surface. After this month we shall take leave 


artial one at Greenwich. Its magnitude there, 

owever, will only be 186 (that of the Sun’s 
diameter being = 1). It 
Begins May 17 6h. 10:5m. a.m. | Mean Time at 


Greatest Phase 6h. 46'0m.: ,, Greenwich 


Ends eoeeevenee Th. 23'0m. ` 93 


Viewed with the naked eye, the angle from 
the Sun’s North Pole of firat contact, 158° 
towards the West; angle from the Sun’s North 


Pole of last contact, 130° towards the East; | 


angle from the Sun’s Vertex of first contact. 118° 
towards the West; angle from the Sun’s Vertex 
of last contact, 172° towards the East. 

Our figure represents the Sun as seen at 


Greenwich at the instant of the greatest Phase. 
The Moon will enter on his disc at the point we 
have marked a and pass off at b. 


The Moon 


Is Full at Sh. 30-8m. a.m. on May 3rd, and 
enters her Last Quarter at 34:7 minutes past 
noon on the 10th. She will be New at 7h. 
32°6m. a.m. on the 17th, and enter her First 
Quarter at 12h. 41-0m. p.m. on the 24th. 


Day of | Moon’s Age 
Month. at Neon Souths. 
Days h. m. 

1 13°6 10 49°5 p.m. 
6 18:6 2 15°5 a.m. 
11 | 23-6. 6 470 ,, 
16 28°6 0 00, 

2] 4°2 3 39:2 p.m. 
26 92 7 16°3,, 
31 14:2 11 10°9,, 


The Moon will be in conjunction with Saturn 
at 5 p.m. on the 16th; with Jupiter at 1 a.m. 
on the 18th; and with Mercury at 4 p.m. on 
the same day; with Venus at 1 a.m. on the 
19th ; and with Mars at midnight on the 22nd. 


clination during the last third of May is about 
as great as it can be. His angular diameter, 
which is 5” at the beginning of May, increases 
to 7:8” by the end of it. 


Selo. Declinati 

ma | Right STOA 
8 $ Peat North. Souths. 

h. m. 9 , h. m. 

1 2 30°8 | 14 33:1 | 11 53-6 am. 
6 3 13:1 18 33°0 0 16:1 p.m. 
11 3 563 | 21 503 0 395 ,, 
16 4 39:0 | 24 70 e o 
21 5 158 | 25- 20-2 1195 ,, 
26 5 48:4 | 25 379 10324. -,, 
31 6 14:8 12°3 1390 ,, 


The above Ephemeris shows that Mercury 
will travel from Aries, right across the entire 
width of Taurus into the confines of Gemini. 
He will pass to the North of c Arietis on the 
3rd, and somewhat to the south of ô in that con- 
stellation two days later. On the 9th he will be 
some 3° south of n Tauri. He will be about as 
much south of 8 Tauri on the 2ist and 22nd, 
and North of n Geminorum on the 29th. He 
will be in conjunction with Saturn at 7 a.m. on 
the 4th ; with Neptune at 3 o’clock in the after- 
noon of the same day; and with Jupiter at 
9 a.m. on the 13th. 


Venus 


Is an Evening Star during tho entire month, 
but presents no particular features of interest 
for the telescopic observer, her departure from 
a circular form becoming only just now at 
all noticeable. Her angular diameter increases 


almost imperceptibly from 10:2” at the begin- |: . 


ning of May to 11:2” by the end of it. 


Right | Declination 


œE | Ascension.; North. ous: 

Aa | 

h. m. F r h. m. 

= 1 3 450 |20 28 1 7°5p.m 
6 4 10° |21 297 113°3 ,, 
11 | 4 36-4 | 22 419 | 1195 ,, 
16 | 5 27 | 23 381 | 1260 ,, 
21 | 5 292 | 24 174 | 1329 ,, 

26 | 5 559 | 24 392 | 1 39-8 ,, 
3l 6 22°6 | 24 42°9 1 46°8 
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Starting thus from a point to the South and 
somewhat to the East of the Pleiades, Venus, 
like Mercury, will cross Taurus into Gemini. 
She will be some 4° South of 8 Tauri on the 
19th and 2° North of 7 Geminorum on the 28th. 
She will be in conjunction with Jupiter at & 
a.m. on the dth. 


Oceultations of (and a near approach to) Fixed Stars by the Moon. 

F- : o klo Te >o Ë 2. 
=| Name of to |Disappear- | Moon’s EEF To § $ | Reappear-| Moon’s '%, 9-5% 8 $ 
E Star. ance, i nMHJS ET] ance Limb. |Z EM 5 
as P| ce. dares Cn 

h. m, Í , o ° h m. c o 

1 B.A.C. 4312 64 | 135a.m.| Dark | 115 | 145 2 24 a.m.| Bright. | 206 | 240 

3 je Libre 54 | [7 24 p.m.| Bright. | 62 25 8 25 p.m.| Dark | 263 | 230 

4 |B.A.C. 5395 6/1010 ,, | Bright. | 146 |119 |1036 ,, | Dark | 189 |165 

6 {14 Sagittarii 6 |1239 ,, |Bright.| 51 | 28 | 134am.| Dark | 315 | 301 

$ id Sagittarii 5 | t4 20 a.m. N. by W.| 195 | 197. | 

24 |19 Sextantis 6 | 842pm] Dark 70 | 100 9 53 p.m.| Bright. | 237 | 273 

25,155 Leonis 6| 725 ,, | Dark |115 |124| 812 ,, | Bright. | 187 | 206 

27 |B.A.C. 4201 6| 942 ,, | Dark | 357 14 |1013 ,, | Bright.! 311 | 333 

30 B.A.C. 4700 | 6| 1 3am.| Dark |140 |169 | 135a.m,|Bright.| 104 | 227 

t A near approach. { Star below the horizon. 
Mercury Mars. 


Comcs into superior conjunction with the San 
at 7 a.m. on May 2nd, after which he, of course, 
travels in the order of the signs through the sky 
and becomes an Evening Star. The end of this 
month will be as favourable a time as the 
student can possibly embrace for seeing this 
planet with the naked eye, as he will'‘not set 


Is visible from dusk until about midnight, 
but is wofully shorn of his glory now, and 
appears very little more than a very large and 
misshapen red star. His angular diameter 
dwindles from 7" on May lst to 6" on the 31st, 
land scarcely any amount of optical power 
iguffices to show any details of interest on his 


of him for the year.. | 2 


1 


Q o 
E Right | Declination | 
8 & {Ascension.| North. Souths. 
h mi. , h. m. 

i | 7 556 |2 409 | 5.175 pm 
6 | 8 65/22 67 | 5 B87 y 
11 | 8 175.|21 285 | 5 00, 
1g | 8 286 |20 47-3 | 4 SI ,, 
31 | 8 30-7] 20 32 | 4 429 ,, 
26 | 8 509 | 19 162 4 344 5, 
3. | 9 22 {18 263 | 4 259 n. 


a RM NE tay ENN ea 

The whole of the arc indicated above is de- 
scribed in Cancer. Onthe 14th and 15th Mars 
will be just to the North of n Cancri, and in the 


| game telescopic field of view with that star; and 


on the 19th and 20th somewhat to the South of 
Cancri. | 
Jupiterand Saturn 
Have both left us us until the autumn, the 
former coming into conjunction with the Sun at 
9 a.m. on the 30th, the latter at S a.m. on the 
6th. . 
Uranus 
Is approaching the West, and should be looked 
for as soon as ever it is dark enough to be seen 
toany advantage at all. His angular dia- 
meter remains sensibly constant at 3:8". 


Sd | Right | Declination | 
2 g A anin: North. | Souths 
h. m. ð i h. m. 
1 |11 45| 6 480 8 25-9 p.m 
6 |11 42 | 6 49-6 § 5:9, 
11 |n 401] 6 507 7460 ,. 
‘a6 {11 3:9 | 6 514 | 7 26-2 -,, 
at {11 3:8 | 6 5L | 7 65, 
26 [11 38| 6 S11 | 6469 , 
! 31 |11 401 6 502 6 T4 n 


i Hence Uranus will travel slowly in a north- 
westerly direction from that curious little vari- 
able star S Leonis. 
p A -~ Neptune, 

Like Jupiter and Saturn, has left us until the 
autumn. 
| Shooting Stars 


_ Are rare in May, but may be watched for on 
the 2nd and about the 18th: 


Greenwich Mean Time of Southing of 
Nine of the Principal Fixed Stars on the 
Night of May Ist, 1882. 


Souths. 
_ Star | h.m. s. i 
a Ursee Majoris .. - § 17 52°61 p.m. 
3 Leonis os ee . 9 4 20°68 ,, 
2 Corvi.. s ia . 9 49 22:58 ,, 
a Canum Vensticorum sn 1011 37°81 ,, 
Spica Virginis.. = 6 10 40 163 ,, 
Arcturus oe oe »» LL 381 11°20. 
a Libre ve oe .. 12 5 10740 ,, 
a Coron oe s3 e.. 12 50 2287 ,, 
a Serpentis .. oe s.. 12 59 Td44,, 


The Method of determining the Local Mcan 
Time of Transit of either of the Stars in the 
above List, as also that of ascertaining the in- 
stant of its Meridian passage at Greenwich, on 
any other night in May, will be found on p. 292 
of Vol. XXXIV. 


| WATCH -CLEANING AND 
| REPAIRING. 


By “A Fetrow- Worry.” 
(Continued from page 119.) 


HIS week we will take the escapement. The 
verge should be escaped as shown Fig. 

1, 2,3, 4, and A,B,C, D. Fig. 1 is the top 
pallet, which has just got high enough to let 
the escape-tooth free, the bottom tooth A is 
just about to drop onto bottom pallet. A are 
the bankings, which are fixed inside the 
potence. Now (Fig. 2) the verge has travelled 
nearly to the banking, the bottom pallet (B) 
has also travelled with the bottom tooth resting 


on the angle made by the body of the verge 


and the face of the pallet ; Fig. 3, the tooth, has 
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‘got out of top pallet’s way, but bottom tooth 
(O) is hard at work; which has driven pallet 
D, from some cause, right home to the bank- 
ing. This gives us position of top pallet (Fig. cP 
Now you see what the bankings are for. I 
they were not there, the balance would goon, if 
it were given the power, until the top pallet had 
got sufficiently far up the face of the escape 
tooth to bite and hold, and where the pallets are 
at right or acute angles, would go far enough 
to rest on the top of the tooth: the same with 
the bottom pallet. It is necessary, then, for us 
to see that the banking pins are of sufficient 
length to prevent the balance from “throwing 
over,” but not long enough to interfere with 
the “play” of the balance; if you put the 
balance back so that the pallet rests against the 
banking pin, as shown at E, Fig. 5, and it will 
swing of its own accord, then you will know 
that the banking pin is long enouee ; but if it 
hangs, then you must lengthen the pin. Ifit 


work until the pallet has gone too far for it to 
be of any use as a propeller. The tooth will 
remain in its position on the centre of the verge 
until the pallet has travelled sufficiently far to 
allow it to leave its position. There will not be 
any catching or dead stopping to show you 
what is the matter—only an unequal swing, 
sluggishness, sometimes stopping, very irregular 
as a timekeeper; in fact, a regular nuisance 
to the owner. 

The Frenchmen cut their verges this way ; 
but then they have complicated potences, so 
that the escapement can be put to any depth 
when the watch is together, by means of screws. 
Their escape wheels, too, have such small teeth 
that they are obliged to have short pallets. But, 
itisnotso with our escapements, they must be 
escaped, as shown Fig. 1, 2, 3, and 4. 

You must see that the bottom pallet does not 
touch bottom of potence ; that the bars of the 
balance do not touch the curb pins in regulator 


then ‘‘hits the banking,” i.e., swings too far,'or hairspring stud; that the collet does not 
Fic 36. 
r ¥ 2 \a 3 4 5 6 7 8 
> FF a 
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or a8. we should say, has got too much play, 
then you must draw the follower a little; this 
will give it more ‘‘ drop” and less ‘‘play’’; but 
the more uninterrupted play you can get, the 
-better time your watch will keep. 

Then again, you must not get the balanse 
-wheel (or escape wheel) too near the verge, i.c., 
“ too deep ”; if you do the tooth will, if the 
pallet is short, dropon the body of the verge 
(see Fig. 8), or if the pallet is long enough, it 
will catch against the top or back of the escape 
tooth. On its return journey, if sufficiently 

deep, it will stop dead ; if only a little too deep 
-it will ‘‘ catch ’’; therefore, if, it drops on the 
body of the verge you must, if there is sufficient 
substance in the potence slip, fit a bush 
which protrudes beyond the face of the potence, 
then put the escapement together and try it ; if 
it has then got too much drop, you must keep 
shortening this new bush with a piece of oil- 
. stone until you get the proper drop ; but if it 

drops on the face of the pallet (B, Fig. 2), then 
by easing the follower, after the watch is together 
and going, with a pair of long-nosed pliers, 
and be careful of the contrate wheel, then: if 
you put the blade of your. screwdriver against 
the plate of the watch and the handle in your 
ear, you will easily hear if it catches—the catch 
is very easily distingnished from the beat of the 
watch; but if the potence slip is not of 
sufficient substance to hold a bush,- you must fit 
-another—there is wire sold for this purpose at 
.2d. per piece ; if you have to fit a new potence 
-slip first get height of hole with tool, Figs. 16 
and 17 (page 25), and mark position a3 shown 
-Fig. 18 (read ‘‘ To put a Hole in Potence Slip,” 
page 25). The bankings in the cock plate are 
treated in the same way, and are much easier. 


You will understand better what Iam telling 
you when you have had a little practice. It is 
not to be supposed that you will read what I 
say and then sit down and do a job. You might 
just as well read a music-tutor, and after you 
have read it fancy you can play a tune. Practice 
alone will teach you. 

It is often the fault of some jobbers to file the 
pallets too short : therefore, they get too much 
drop and no play, and if they put the escape- 
ment closer to get less drop, they find the 
escapement in the position as shown, Fig. 8. 
Then, to remedy this, they cut away half of the 
body of the verge to give more face to the pallet. 
If you do this you must be very careful that the 
point of the escape wheel tooth cannot reach the 
centre of the body of the verge or go beyond. If 
it does, you will find it in the position as 
shown, Fig. 6, and the tooth will not begin to 


H 


touch topof escape wheel ; that the hairspring 
does not ride in regulator ; that hairspring stud 
is not loose; that hairspring does not touch 
balance or plate; that the collet is not loose on 
the verge ; that the pallets of the verge do not 
touch anywhere inside the potence; that the 
front pivot of escape wheel does not go beyond 
the points of the teeth; that the escape wheel 
runs freely when all other wheels are removed ; 
that the cockplate does not touch the inside of 
the case; that the escape wheel is not loose on 
its pinion. 

If the bottom pallet touches the bottom of 
potence, or the bars of the balance touch curb 
pins, or hairspring stud or collet touches 
escape wheel, you can alter them by raising the 
balance as follows:—Make a stake out of an 
old file, Fig. 37. There should be a piece 
filed out where the arrow points, so as not to 
stop the bush; put this stake in your vice, 
place potence (C) as shown Fig. 38; take a 


punch (A, Fig. 38) and drive the bush towards 
the inside of potence ; offer it until you get 
balance clear; if the bush is too far gone for 
this treatment, then you will have to fit another. 
On no account shorten curb pins or stud, or 
in erfere with the collets; if your verge is not long 
enough you had better put another. If it is only 
the balance that is in fault, you can bump that. 
Now, with a little practice, you ought to 
know how to put an escapement in order, and 
always bear in mind that if the verge is wrong 
alier the verge, if the escape wheel is wrong, 
alter the escape wheel, &c., do not alter the part 
that is 7i7h!, to remedy the part that is wrong. 


(To be continued.) 


CUTHBERT’S COMPOUND LEVER- 
HAMMER. 
HE lever-hammer, illustrated in the annexed 


engraving, has been recently patented in 
this country by Mr. J. Outhbert,"of Landport. 


It is intended for use‘in shops where steam- 
hammers are either unobtainable or incon- 
venient, and its capabilities are said to be from 
20 to 25 blows of 1000lb. per minute, or an 
increased number of lighter blows according to 
the nature of the work. The frame a, consist- 
ing of two vertical side-pieces, secured to a base- 
plate b, is held together by stays c. At the top 
they carry a cross or head-piece d, on which is 
centred the eccentric-shaped quadrant e. This 
quadrant at its upper corner is connected by a 
chain f with the hammer-head g, shown resting 
on the anvil block 4, which stands within the 
vertical sides,—at this part curved out for its 
reception. By the motion of the quadrant, 
which is operated by the lever i, having a 
movable linked connection or other suitable 
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connecting-rod k, the hammer-head is raised to 
the required height, and is operated by the 
lever-handle shown. A recoil-chain is seen at 
m, and springs at n, whieh are compressed in 
contact with the hammer when that is raised to 
its extreme height. The portion of the angular- 
shaped lever represented by i is forked or 
slotted to allow of the working of the quadrant 
through it. The radius-pawl is indicated by p, 
and the lever-pawl by 7. The weight of the 
hammer and frame is about 700lb., and it is said 
to be capable of giving as many as 60 quarter- 
ton blows a minute. 


AUTOGRAPHIC TRANSFERS FOR 
PRINTING PROCESSES. 


AS improved autographio transfer process for 
lithographic and zincographic printing has 
been patented in this country on behalf of J. J. 
Magne, of Paris. The process consists in writing 
or drawing upon unprepared paper with inks or 
crayons having an affinity for fatty lithographic 
ink, then moistening the paper ,with a liquid 
having a repellent action for such ink, then 
inking up the writing or drawing with a litho- 
graphic roller, and finally transferring to the 
stone or zinc. The fatty lithographic ink is re- 
tained by the ink or crayon, but repelled by the 
liquid that moistens without attacking the 
cellulose of the paper, and the transfer is thus 
made without injury to the original manuscript, 
which may be preserved for an indefinite period. 
For the reproduction of printed matter by litho- 
graphy or zincography, the same liquid is used, 
inasmuch as ordinary printing ink has the same 
properties as theinks of this invention. By 
moistzning a printed paper with the liquid, and 
rolling up with lithographic ink, the typo- 
graphic or other impression may withoat injury 
to the original be transferred to stone or zinc. 
The composition of the liquid is as follows:— 
water, 1000 parts; acid (preferably sulphuric), 
160 parts; alcohols (or their congeners), 350. 
These -proporsns may be varied, but it is 
essential that the proportion of alcohol should be 
high, in order to avoid injury to the original. 
he formula above indicated gives good 
results ; but it must be understood that the 
process is not limited to the employment of the 
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precise ingredients herein mentioned, as this 
part of the invention consists essentially in the 
protective intervention of a substance (alcohols 
or other) in an acid liquid for the purpose of 
repelling the fatty ink. Under the term ‘‘ acid 
liquid ” is included not only acids properly so 
called, but also combinations of these acids with 
substances which, as they do not neutralise the 
acids, permit the combinations to actin the same 
manner as if the acids were pure. The patentee 
is thus enabled to use salts which by reason of 
their acid nature repel fatty ink; we may also 
add to the compozition which fulfils the double 
purpose of preserving the paper and of repelling 

atty ink, certain substances of a hygroscopic 
nature, which will retard the evaporation of the 
composition and keep the material impregnated 
therewith at a suitable degree of moisture. These 
substances may be briefly stated as being either 
of organic origin, such as gelatine rendered 
soluble, either hot or in the cold, soluble gluten, 
starch, dextrine, mucilages, gams, sugars, and 
glucosides, &c., or of inorganic composition, such 
as deliquescent salts, &e. ; and, in short, all 
substances capable of retarding the desiccation 
of materials impregnated with the composition. 
These substances may either be mixed directly 
with the composition, or they may be applied 
upon the originals to be reproduced either before 
or after impregnation with the composition. 

For the production of autographic transfers 
any kind of paper of medium thickness, sized or 
not, or other material may be used. The inks 
employed are composed of protein substances 
(albumens, caseins, fibrins, &o,), and of bichro- 
mates, prussiates, alums, &c., forming liquid 
compositions capable when dry of retaining fatty 
inks, The following is the method of pre- 
paration :—dissolve in a quantity of water 2 to 
3 times greater than the quantity of albumen )or 
other protein substance) a mixture of 2 parts of 
bichromate, prussiate, or alum, &c,, to 1 part of 
ferrocyanide of potassium, by, which a limpid 
brown solution is obtained. Beat up separately 
a certain quantity of albumen and its equivalent 
of water. The proportion of the mixture of 
salts relatively to the albumen employed should 
be about 6 por cent. The two liquids are inti- 
mately mixed together with the addition of a 
suitable quantity of colouring matter. The ink 
thus made is unalterable, remains constantly 
fluid, and drawings or writings may be executed 
in it with a pen, brush, or drawing pen upon any 
paper of medium thickness, avoiding cardboard 
and tissue-paper. 

The crayons to be employed for the same 
purpose areof paraffin or its congeners andlamp- 
black, bone-black, ivory-black, &c., or other 
impalpable colouring matter, so as to form 
crayons marking like those of blacklead, red 
chalk, or charcoal. The proportions for lamp- 
black crayons are about 100 parts of paraffin to 
16 parts of lampblack, but may be varied 
according to the depth of colour desired. To 
produce crayons of different degrees of hardness 
there should be melted with the paraffin before 
mixture with the colouring matter a certain 
quantity of common or other resin, regulated by 
experience, bat which should not in most cases 
exceed 10 per cent. Themelted mixture is run 
into moulds, and after cooling the crayons are 
cut into lengths and either inclosed in stiff paper 
or cased in wood in the manner of ordinary lead 
pencils. Ifthe drawing has been executed with 
ink alone it may be used as soon as it is dry, but 
if executed with ink and crayon, or,crayon only, 
the face of the drawing should be held for one 
or two seconds over a vessel containing boiling 
water. The paper is then allowed to dry by ex- 
posure to the air, more especially if the drawing 
be done both in ink and crayon, after which the 
paper is placed face upwards in abath of water, 
acid, and alcohol, as before specified, andallowed 
to remain until itis thoroughly saturated, which 
is known by a sort of exudation of the liquid 
through the pores. The paper is then carefully 
spread out upon a glass plate or on a board, and 
an inked lithographic roller passed over it, 
whereby all the lines of the drawing are coated 
with fatty ink. When sufficiently inked a damp 
sponge is passed over those parts of the paper 
which have retained any of the ink, taking care 
not to blur the drawing, which is then washed 
and placed to drain upon a slab of plaster, and 
when brought to the proper degree of humidity 
it is laid down upon the stone or zinc plate, and 
the transfer pulled in the ordin.ry way. In 
order to preserve the drawing in an unaltered 
condition it is necessary (1),to wash it with a 


solution of carbonate of ammonia or of soda 
filtered ; (2) to rinseit in pure water; (3) to 
drain upon a plaster slab or blotting paper ; (4) 
to dry it by strong pressure between blotting 
aper. 

. The process of reproducing printed matter is 
as follows :—The mixture of alcohols and 
sulphurio acid, before referred to, is applied with 
a brush either upon the front or back of the 
printed matter to be reproduced. The paper 
becomes instantly saturated with the liquid, and 
the surface is then- immediately washed by 
applying or plunging in pure water. The sheet 
is then spread very carefully upon a glass plate 
or board previously wetted, and a lithographic 
ink roller passed over the!print, taking care if 
the roller is passed more than once over the print 
to moisten the surface of the latter with pure or 
slightly acdiluted water to prevent the paper 
adhering to the roller. If this operation, which 
is very simple, has been performed by a skilled 
hand, itisonly necessary to lightly wash the 
print to remove the excess of acid, which would 
otherwise bite the stonetoo deeply, then to drain 
upon a slab of plaster, and when brought to the 
proper degree of humidity to lay it down upon 
the stone and pull it through. The transfer is 
then complete, and the ordinary lithographio 
process proceeded with in the usual way. When 
it is desired to reprodnce both sides of a sheet, 
one side is inked and transferred first, and then 
the other side is inked and transferred. For the 
reproduction of typographic printing the transfer 
would be made upon a polished zino plate, and 
then bitten in with acid in the ordinary way. 


THE APPLICATIONS OF 
ELECTRICITY.* 


(Continued from page 145.) 


A het telephone is certainly one of the most 
important recent applications of electricity, 
and formed one of the greatest attractions of the 
Exposition. The telephone was invented by Pro- 


‘ 
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The working of the telephone is easily under- 
stood. When we speak in front of the iron 
vibrating plate, we cause it to vibrate in unison 
with our voice. The plate vibrating to-and-fro in 
front of the magnet, causes fluctuations in the 
strength of its magnetism, and these fluctuations 
suffice to induce small electrical currents in the coil 
wound around the magnetic pole. These currents 
are transmitted along the line wires, and received 
in an exactly similar instrument, where they cause 
the receiving. plate to vibrate in unison with the 
sending plate. In Bell’sinstrument only one pole 
of the magnet is utilised, but in Gower’s and 
Ader’s telephones both poles are made use 
of by bending the magnet. In connection 
with the telephone, we have to describe 
another important jiece of apparatus, the 
microphone. Hughes’ microphone is certainly 
one of the simplest electrical apparatus. It merely 
consists of a pencil of carbon pointed at both ends, 
and supported by two pieces of carbon, which have 
each an excavation to receive the ends of the small 
pencil. Let us make up a telephonic circuit, and 
insert in it a battery and a microphone. If we 
touch the microphone or speak before it, we move 
or set in vibration the carbon, which, by pressing 
more or less against its carbon supports, allows 
more or less of the current to flow through the 
circuit. We can thus set up important variations 
in the current, and the iron plates of the telephones 
in the circuit will vibrate in accordance with these 
variations. Prof. Hughes’s microphone, when 
properly regulated, is an extremely sensitive 
instrument, aud you may easily judge of ee 
applying the telephones to yourear, when you 
easily hear the ticking of my watch which I have 
placed upon it; by listening attentively, you 
distinguish the noise which the different parts of 
the watch make in moving. If I stroke the micro- 
phone but very lightly with a feather, you will hear 
a perfect roar in the telephone. Such an instru- 
ment is much too sensitive for practical purposes, 
for it converts articulate speech into a continuous 
roar and buzzing, altogether unintelligible. , 
Let us now turn our attention to the practical 
and every-day applications of the telephone for 
transmitting articulate speech to a distance. I think 
I can do no better than to show you the instru- 
ments most frequently employed for that purpose, 
on the lines of the Société générale des Telephones, 
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fessor Bell, and consists essentially of three parts : 
a vibrating plate, a magnet, and a coil of insulated 
wire wound round one of its poles. This is the 
simplest form of telephone; we have only to connect 
the coils of two such instruments by means of two 
wires, in order to be able to converse at a distance. 


* Lectures delivered by C, DETAILLE, at the Palais du 
Trocadéro, Paris. 


and which have been kindly installed here for this 
lecture by Messrs. Lencksewski and Co., the con- 
structors. (See annexed figure). We have here a 
completeAder telephonic post. The transmitter has 
the form of a desk, the sender speaks in front of this 
thin plank of pine, to which are fixed six carbon 
microphones. The number of microphones is thus 
increased to avoid sputtering noises. This com- 
pound microphone is connected with the telephone 
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battery, but isnot conrected directly with the line 
wire. An induction coil is made use of, the primary 
being in connection with the microphoneand the se- 
condary in connection with the line. The reason of 
this will easily be scen. Suppose we have a line 
three or four miles long, the resistance of the line 
wire will be considerable, and the variations of re- 
sistance caused by speaking to the microphone will 
be insignificant when compared to it. When, 
however, we use an induction coil, the microphone 
is in a short circuit, and its variations of resistance 
have a great relative importance. The secondary 
current sends them along the wire without 
diminishing their relative importance. The re- 
ceiving instruments are Ader’s telephones (B, B’). 
When wo wish to call attention we do so by means 
of this push (A), which rings a bell; our corre- 
epondent answers by ringing our bell. We then 
unhook the two telephones from their supports and 
apply them to our ears. The act of doing this 
releases the automatic commutator C, which springs 
up to pee C’, this unconnects the bells and puts 
the telephones and microphones into circuit ready 
for use. We have only to speak in front of the 
desk and listen in the telephones. In order to 
show you the delicacy of these instruments, I will 
nonverse with my assistant, who is in another part 
of the building, in so low a voice that no one 
around me will be able to catch anything of our 
conversation ; on the contrary, I willnow ask some 
one at tho other end to sing in front of 
the instrument, and to play a tune on a 
bras instrument, and you will be. able to 
hear from your respective seats. These were 
tho instruments used for the auditions of the 
opera at the exposition. Several microphones were 
placed near the footlichts, and were put into com- 
inuuication with the telephones at the Palais de 
VIndvetrie, and you had only to apply these to 
your ears in order to hear the music as well as if 
you were at the opera. 

We will now turn our attention to another kind 
of electrical phenomena—the decomposition of 
chemical substances by the electrical current. 

Water is thus decomposed into two gases—oxygen 
and hydrogen. Metallic salts are also decomposed, 
the metal going to the negative pole. Copper, silver, 
and goldean thus be deposited on to metallic surfaces 
by c:pping them in the bath and connecting them 
with the negative pole of the battery; a plate of 
the metal to be deposited is hung in the bath op- 
posite the object to be plated, andis connected with 
the positive plate. The applications of this to 
silvering and gilding are known to all. In recent 
times another metal, nickel, has been added to the 
list of easily-deposited metals, and you eee hero a 
brass object, which we are now going to cover 
electrically with nickel by M. Gaillfe’s improved 
proces3. Nickelis a brilliant white metal, which 
does not oxidise in air, and can be easily deposited 
on to metals by electrolysing ammoniacal sulphate 
or nickel. We shall see further on that these ex- 
periments have been reversed, and that electrolysed 
substances can be utilised for giving back the cur- 
rent which has been required to decompose them. 


(To be continucd.) 


IMPROVSIZENTS OF THE GAS 


BATTERY. 


oo water-power has been successfully 

pressed into service it is clear that the electric 
aight will depend for its existence as a means of 
illuminating on the consumption of fuel through 
the medium of steam, gaa, or hot-air engines. If 
the coal could be used directly in producing cur- 
rent, the question of Electricity v. Gas would be 
settled at once. Mr. G. E. Dering, of Lockleys, 
Herts, has recently obtained a patent for a method 
of generating dynamic electricity on the principle 
of Grove’s gaus-battery, by which he asserts that 
55 per cent. of the energy contained in the gas may 
be transformed into current. Gas-batteries com- 
pris? five elementary parts, viz., two different gases 
answering to the positive and negative metals in an 
ordinary galvanic couple, two conductors consist- 
ing cf metal or carbon in contact with the two 
gases respectively, and an electrolytic conducting 
liqnidin contact with the two gases and two con- 
ductors. The negative gas may be oxygen or 
atmospheric air, and the positive gas carburetted 
hydrogen or “ generator gases,” or water gas, or 
cerbonic oxide. The gases are conducted from 
holders or retorts to the battery cells, and are kept 
by cutomatic means at such a pressure that the 
level of the conducting liquid is constant. When 
other elements than oxygen or hydrogen are em- 
ployed, an escape is provided for the gases that 
will not enter into combination with each other. 
As the electroniotive force of a gas-battery in- 
creases ina high ratio with the degree of compres- 
son Of the gases, itis advantageous ts work the 
cells under pressure. ‘The solid material in contact 
with the negative gas is coke. When this gas is 
atmospheric air the coke may be freely exposed, or 
may be alternately exposed and submerged. It 


must, of course, be provided with means for col- 
lecting the current, such as plates of retort carbon. 
The same conductor may be used in contact with 
the positive gas; but it is preferred to employ lead 
or tin, or alloys of these metals; or sheet metal 
coated with lead or tin in a dense condition, or 
moulded carbon, the surfaces of all these to be 
electro-plated with platinum or other non-oxidisa- 
ble metal in a spongy condition. In every case it 
is most important that a large surface of metallic 
conductor should be exposed by bending it into an 
open coil like a watch-spring. The distances of 
the several surfaces of metal should exceed that at 
which capillary attraction would draw up the con- 
ducting liquid, or not lesa than one-sixth of an 
inch. Another method of forming a battery is to 
employ for the positive and negative conductors a 
disintegrate mass, such as broken up gas-retort 
carbon, or granulated lead, platinised when in con- 
tact with the positive yas, the whole being per- 
vaded throughout by the conducting liquid, and to 
cause the gases to bubble or percolate upward 
through the interstices. The effect of a gas battery 
may also be augmented by bringing the solid con- 
ductors in contact with the gas and liquid alter- 
nately by mechanical means. Another part of the 
invention relates to substituting the negative metal 
and associated liquid of a Daniell battery for the 
negative gas and its conductor in a gas battery. 


WHAT TO OBSERVE, AND HOW TO 
OBSERVE IT." 


HE greatest difticulty, next to getting a good 
telescope, i3, it seems to me, what to do with 

it; aud though there are a great many ärst-class 
instruments in England, yet the amount of valu- 
able contributions to astronomy in the country is 
steadily on the decrease. The reason is, I believe, 
that a man reads the exaggerated accounts in 
popular works of what a telescope will do, and 
then ho is disappointed when he looks through his 
own. Now, just as we must learn to walk before 
we attempt to run, so in astronomy the beginner 
must be content with doing only a little at first. 
The eye must be trained, and trained long and 
carefully; and probably no one is competent to 
give his opinion on the performance of a telescope 
before he has had five years’ nractice at least. 
Now, the question arises at ouce—How is tho eye 
to be trained?’ Well, as a preliminary trial, the 
ordinary sight-seeing of the heavens is as good as 
anything, Tbe beginner will thus quickly sce 
which oi the two great branches of telescope work 
his cyo is best suited for. It is quite absurd to 
imagine we can seo all celestial objects equally 
well; on the contrary, he who secs faint stars best 
will generally see planetary markings worst. A 
few years ago Mr. Webb and myself were observ- 
ing Saturn together in his Q9!in. reflector. The 
night was superb. A very curious thing happened. 
Mr, Webb saw distinctly the division in the outer 
ring, which I could not see a trace of; and I picked 
up a faint point of lizht, which turned out to be 
Iuceladus, and of which Mr. Webb could not see a 
trace. Asa rule, I find [can do little with planetary 
markings; hence I have devoted myself of late to 
stellar work. I purpose then to contine myself 
chiefly to stellar work, and this reminds me that I 
would advise each beginner to make up his mind 
as to which branch he will choose, for planetary 
and lunar work quite ruirs ths eye for stellar 
work, and I don’t think he will be ablo to do them 
both. I believe that planetary work, to bo valu- 
able, will, on the whole, require larger apertures 
than stellar work; but 1 shall dismiss the planetary 
work with a very few remarks, because having 
directed my attention more particularly to the 
other branches, I feel but ill qualified to enlarge 
upon it. Firstly, to my eye, planetary markings 
are deeper in a refractor than in a reflector. I 
have compared a l2in. refractor and a l3in. re- 
flector side by side, and have observed the planets 
with all sizes of aperture under 12in., both with 
reflectors and refractors, and my impression has 
always been that refractors give the planctary 
detail darker than the reflectors. Secondly, I have 
found a light shade of green or bluo glass deepens 
the markings very much. Again, the belts on 
Jupiter I always sce better with a terrestrial eye- 
piece than with a cclestial one. This is due, I 
imagino, to some peculiar absorption in the extra 
two lenses; for, reducing the aperture of the 
object-glass has not the same effect. Thirdly, I 
find it well to begin with a low power and 
gradually increase the magnifying power till it has 
reached the highest point the night will bear. 
Now, if this high power be suddenly changed for 
a low power, the markings on tho planet will stand 
out in a wonderful manner. Lastly, the different 
satellites of Saturn I see best with a low power. 
If the powcr is too high tho satellites disappear. As 
regards tho apertures they may be seen with:— 
Titan is visibie in a finder of llin. aperture; 2\in. 


* A paper read by Mr. T.E. Esriy before the Liverpool 
Astron »mical Society on April 19. 
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should should show two, 32in. four, 4}in. should 
show five, and 5$in. should show six satellites. I 
have never seen more than five with my din. rea 
fractor; but I think it would reach Enceladus, 
which would make the sixth, if the air and the eye 
were in the best condition. To turn to stellar 
work. The beginning is here beset with two 
dangers—first, the endeavour to see impossible 
stars with small apertures ; second, the splitting of 
double stars inseparable with his aperture. But as 
this kind of thing is necessary for testing a tele- 
scope, a few remarks may be of service. If vou 
know the distance of a faint star from its brighter 
companion and its approximate position, you are 
sure to see it; therefore, when testing a telescope 
never look at the position angle of a test object, 
but look at the distance and then estimate the 
position angle for yourself. If your estimation is 
nearly right, there can scarcely be a doubt but that 
you have seen the object. As to mere sight-seeing 
you can never have too lowa power. I have an 
eyepiece the field of which is nearly a degree 
in diameter, and I cannot conceive a more 
glorious, and at the same time awful, sight than to 
sweep with this through the constellation of the 
Swan. Stars of every shade of colour defile through 
the field, from orange and bright blue to the pure 
white of Deneb and the two deep yellow suns of 
61 Cygni. More ideas will thus be obtained of 
the structure of the heavens than in any way I 
know, and it will be found impossible to resist the 
conviction that the juxtaposition of two stars of 
the sume magnitude, colour, and glory implies a 
real connection. Now, here is work for all aper- 
tures; aud it would be as well to make notes of 
such pairs for subsequent publication through the 
columns of the ENGLIsi Mxrcuanic and kindred 
scientific journals. I will here take exception to 
Mr. Lurnham’s limita of the distances of double 
stars. ‘That the closer two stars are, the more 
probability of their binary or physical character 
being discovered I allow. But when we come to 
think of what time ie in astronomy, that thousands 
—nay, millions—of years can in this science be 
reckoned but as moments, and that the accurate 
measures of most of our double stars are scarcely 
50 years old, we must admit that it is premature 
to put ‘‘ relatively fixed’ to systems of which we 
can know but little. It is, for example, a singular 
fact that no deep blue star is ever found alone. A 
blue star has always a big neighbour. Surely this 
implies a real connection. But perhaps in variable 
stars lies the true work of the amateur, and the 
one which is likely to lead to the greatest results. 
There are nearly 400 stars which have been sus- 
pected of variation. Many need only an opera- 
glass to watch them, and scarcely one of them a 
telescope of more than 2}1n, aperture. The short- 
period variable will be found generally among stars 
visible to the unassisted eye, aud their distribution 
is probably pretty even all over the heavens. The 
stars of long periods will be found in a zone in- 
clined to the equator at about an angle of 15° or 
20°, and crossiug it, to pass southwards about R.A. 
12 hours. To sum up. Telescopes of din. upwards 
may be employed for planetary work, and the 
search for new double stars. Telescopes under din., 
and down cven tu an opera-glass, may yet do good 
work amongst the variable and coloured stars. No 
aperture is too sinall. Some of the most valuable 
work has been done with small apertures—for ins 
stauce, Argelander’s N. Zones, made with a tele- 
scope unter Jin., aud Beer and Midler’s great map 
of the moon was made with an instrument equally 
small in size. In conclusion, my object to-night 
has not been to repeat what may be found written 
in the excellent works, such, for example, as 
“Celestial Objects for Common Telescopes,” and 
many others that have been written especially for 
the guidauce of amateurs, but rather to put for- 
ward some original notes of my own, which nearly 
a decado of years has furnished me with, in the 
hopes that they may be found useful to brother 
star-gazers, and also provoke some discussion and 
suggestions from others. 


PROFESSOR TYNDALL ON KOCH’S 
THEORY OF TUBERCULOSIS. 


i a letter contributed to the Tunes, Professor 
Tyndall has called attention to an address 
delivered by Dr. Koch, before the Physiolcgical 
Society of Berlin, on the etiology of Tubercular 
Disease, or iu colloquial phrascology, the cause of 
consumption. 

Koch tirst made himself known by his reseaches 
on the contagium of splenic fever. By a process 
of inoculation and infection he traced this terrible 
parasito through all its stages of development and 
through its various modes of action. This masterly 
luvestigation caused the young physician to be 
transferred from a modest country practice, in the 
neighbourhood of Brvuslau, to the post of Govern- 
mont Adviser in the Imperial Health Department 
of Berlin. From this department has lately issued 
a most important series of investigations on the 
etiology of infective disorders. Koch’s last inquiry 
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deals with a disease which, in point of mortality, 
stands at the head of them all. If, he says, the 
seriousness of a malady be measured by the num- 
ber of its victims, then the most dreaded pests 
which have hitherto ravaged the world—plague 
aud cholera included—must stand far behind the 
ono now under consideration. Koch makes the 
startling statement that one-ssventh of the deaths 
of the human race are due to tubercular disease, 
while fully one-third of those who die in active 
middle age are carried off by the same cause, Prior 
to Koch it had been placed beyond doubt that the 
disease was communicable; and the aim of the 
Berlin physician has been to determine the precise 
character of the contagium which previous experi- 
ments on inoculation and inhalation had proved to 
be capable of indefinite transfer and reproduction. 
He subjected the disease organs of a great number 
of men and auimals to microscopic examination, 
and found, in all cases, the tubercles infested with 
a minute, rod-shaped parasite, which, by means of 
a special dye, he differentiated from the surround- 
ing tissue. It was, he says, in the highest degree 
impressive to observe in the centre of the tubercle 
cell the minute organism which had created it. 
Trausferring directly by inoculation, the tuber- 
culous matter from diseased animals to healthy 
ones, he in every instance reproduced the disease. 
To meet the objection that it was not the parasite 
itself, but some virus in which it was imbedded in 
the diseased organ, that was the real contagium, 
he cultivated his bacilli artiticially, for long periods 
of time and through many successive generations. 
With a speck of matter, for example, from a 
tuberculous human lung, he infected a substance 
prepared, after much trial, by himself, with the 
view of affording nutriment to the parasite. Here 
he permitted it to grow aud multiply. From this 
new generation he tooka minute sample and 
infected therewith fresh nutritive matter, thus pro- 
ducing auother brood. Generation after geueration 
of bacilli were developed in this way, without the 
intervention of disease. At the end of the process, 
which sometimes embraced successive cultivations 
extending over half a year, the purified bariiii 
Were introduced into the circulation of healthy 
auimals of various kinds. In every case inoculu- 
tion was followed by tho reproduction and spread 
of the parasite and the geueration of the original 
disease, 

It is not necessary to give an account of the 
actual experiments made by Dr. Koch—sullice to 
say, they leave no opening for doubting the 
correctness of his conclusions. The important 
question is, knowing the cause, cana remedy be 
devised ? That remains to be seen. Koch determines 
the limits of temperature between which the 
tubercle-bacillus can develop and multiply. The 
minimum temperature he finds to be $6" Fahr., aud 
the maximum 104°, THe concludes that, unlike the 
Bacillus authracis of splenic fever, which can 
flourish frecly outside the anim tl body, inthe temper- 
afezoneanimal Warmth is necessary ror the propaga- 
tion of the newly-discovered organism. ina vast 
number of cases Koch has examined the mattor 
expectorated from tho lungs of persons attected 
with phthisis, und found in it swarms of bacilli, 
while in matter expectorated from tho lungs of 
persons not thus afllicted he has never found the 
organism. The expectorated matter in the former 
cases Was highly inteciive, nor did drying destroy 
it3 virulence. Guinex-pigs infected with expec- 
torated matter which had been kept dry for two, 
four, aul eight weeks respectively, were smitten 
With tubercular disease quite as virulent as that 
produced by fresh expectoration. Hoch points to 
the grave danger of inhaling air in which particles 
of the dried sputa of consumptive patients mingles 
With dust of other kinds. 


BURNISHING, 


Be burnishing the roughness of an object is 
flattened dowa until the surface is smooth 
and polished likes a looking-glass. Burnishing is 
an importaut operation for electro-deposits, which 
consists of a multitude of small crystals, with 
intervals between them, and with facets reflecting 
tho light in every direction. The deposited metal 
ig hardened, and forced into the pores of the under- 
lying metal, and the durability is thus increased to 
such an extent that, with the same amount of 
silver, a burnished article will last twice as long as 
one which has not been so treated. The instru- 
ments employed for burnishing are made of different 
materials, aud must be of great hardness and a 
perfect polish. Such are hardened cast steel, agato, 
tint, and blood stone. Kor metallicjelectro-deposits 
stecl and blood-stones are especially employed. 
There are several qualities of blood-stone; its grain 
should be close, hard, and without seams or veins; 
it should leave no white lines on the burnished 
parts, nor take off any motal, and its colour should 
be of an intense black red. The steel must be fine 
and close grained, and perfectly polished. Should 
the polish of avy burnishing tool alter by use, it is 
restored by friction upon a skin or leather attached 


to a wooden block, which is fixed to the bench. 
The leather is covered with polishing rouge in im- 
palpable powder, or, preferably, with pure alumina, 
obtained by calcining ammonia alum in a forge fire. 


Venetian tripoli, rottenstone, tin putty, emery, or 
many other hard substances finely powdered may 
be employed. The burnishing tvols are of various 
shapes, such as a lance, a tooth, a knife, a half 
sphere, or a dog’s tongue, and a considerable stock 
is necessary. Lhe burnishing is divided into two 
distinct operations. The first consists in roughing, 
and the second is finishing. ‘the tools for the 
first have a sharp edge, while for the second opera- 
tion they havea rounded surface. The tools for 
the hand or the lathe are fixed by copper ferrules 
into short round wooden handles, so that the hand 


is not influenced by their weight. The tools for the 


arm or vise are fastened to wooden handles 
suiliciently long to rest their slender part upon the 
arm or shoulder. The stouter lower portion is 
grasped by the hand. The burnishing tools and 
the objects must be frequently wetted by certain 
solutions, some ot which facilitate the sliding of 
the instrument, or with others which have a 
chemical action upon the shade of the burnishing 
articles. Of the first are pure water, solutions ot 
soap, decoctions of linseed, and infusions of the 
roots of marsh mallow or liquorice. The second in- 
cludes wine-lees, cream of tartar, vinegar, alum in 
water. Wheu burnishing gold applied upon electro- 
deposits of copper, as m gilding with a dead 
lustre by that method, use purs water, for fear of 
producing a disagreeable red shade. A svlutionu of 
green soap is sometimes prefcrred by operators, 
although when old, it imparts an unpleasant tinge, 
owing tothe sulphides of the liquor. When the 
burmshing is completed, the surface is wipod 
longitudinally with a soft and old calico rag. ‘lhe 
polish obtained by burnishing is called black whea 
it retlects the rays like a mirror, and should the 
presence of mercury or a bud deposit prevent the 
tool from produciuy a bright surface, the object is 
suid to be greasy. Articles which bave been pre- 
viously polished, and which generally reccive a 
very trifling deposit, are not burnished, but 
rubbed with chamois leather aud the best polishin: 
rouge. Too thick or too rapid electro-deposits 
canuot be burnished, but must be polished by 
rubbing with a leather and a mixture of oil and 
powdered pumico-stone, tripoli, or tin putty. 
Coarse powders ure used at the beginning, and 
impalpavle ones at the end of the operation. 
Potished silver deposits are more agreeable to the 
eye than burnished ones, but the hardening of 
the latter renders them more durable.—Seienci fie 
American. 


ELEMENTARY LESSONS IN DRY- 
PLATE PHOTOGRAPHY.—VII.* 


The Managemeat of the Camera in the 
Field. 
Ve cannot have transcribed by the camera the 
' broad contrasts which are frequently 
brought out by colour alone. We must trust to 
form and to light and shade apart entirely from 
colour. Very frequently ascene will makea most per- 
fect picture on the camera ground glass, when the 
experionccd photozrapuer Knows it will make 
nothing in tha print. Alas! the colour which 
mikes the picture cannot be reproduced. This 
fact makes it the more necessary in the camera 
picture to have the form and light well 
balanced. The picture must not be all on one side, 
nor must there be running through it in any direc- 
tion long uninterrupted ltues. Hor the rest, there 
is Wanting to a perfect landscape picture —be it 
paintiuy, drawing, or photograph—a foreground, a 
middle distance, and adistuuce. Itis in the latter 
that photography fails. What to the eye appears 
a definite distant laudscape, the distance, but lend- 
ing enchantment and sottness, comes out in a 
photograph so dim and faint that it would seem to 
be almost hidden by a thick ust. The slight hazs 
which, in this country at icast, always stands 
between us and the distance, 13 exaggerated so as 
almost to obscure those things which are quite 
clear to the eye. A certain amvunt of haze cover- 
ing distant objects is unecessary to give the idea of 
distance, but thy exaggeration of tog, mist, or haze, 
which the camera always gives, must be allowed 
for. 

Perhaps the greatest difliculty in photographins, 
however, is that the sky is not, us a rule, reudered 
atall. An exposure which will sullice to bring out 
all the detail in a landscape is such that the sky 
will be so over-cxposed as to show no trace ui 
clouds. It iş necessary, to get the sky, to make a 
specitl exposure, perhaps about one-tenth of that 
required for the landscape, and to resort to a 
‘double printing ” process, which it is without our 
province to describe. 


The subjects best suited for the camera aro of 
the nature of tho following: Auy landscapes 


è Condensed from the Photographie News. 


must select his poiut of view most carefully. 
him be in no hurry. 
made or spoiled by altering by a few yards iho 
position of the camera. 
his point of view, let him uufoll his cameca, 
erect it, and place it opposits the seene to be de- 
picted. 


having, apart from colour, broad and weil marked 
contrasts of light and shude, aud decided outhne of 
form, are specially suitable. 
well rendered, both with and without their leaves ; 
in the former case, the dilliculty is to get them 
motionless. 
Architectural subjects of all kinds are most per- ' 
fectly reproduced by the camera. = 


Trees of all kinds are 
A quiet 


Windless day is necessary. 


The most charming eifects of ail aro, pirtaps, 


produced in a scene in which there is watei—. 
quiet pool with reflections of treos, for instance. 


We will suppose our pupil has determined on 


some locality where he is sure to End some subjects 
such as those we huve indicated. 
him, indicating how he should act as he proceeds. 
First, he has to fill his slides. 
has three of these; they must be packed intoa 
case which should be made to hold them aud the. 
camera. 
tripod—and let him be most careful not to leave 
the screw behind him—his focussing cloth, and 
possibly a ‘‘ focussing magnifier. 
eyepiece to magnify the ground glass image, aud 
enable him to focus with precision. 
mostly because it increases the light, When a 
small stop is used the ground glas3 image is 
frequently so dull that it can barely be seen. 


Wo ehall follow 


We will suppose he 


Besides these, he must take his lens, his 


$9 


This is a small 


It is usciul 


Arrived at the scene of action, the D Ua 
zt 
Frequently a picture wil be 


When he is quite sure cf 


Let the stand ba placed on the groun? with its 


three legs about equally apurt, aud with ous or 
them pointing towards the miudie of the sczas to 
bə photographed. 
photographer to focus comfortably standing be- 


There will Le room for the 
tween the back legs. To tip the camera up, ail 
that is necessary ia to draw the forward leg towards 
him; to tip it down, he need only push it from 
him. Ho may still further tip it up Ly spreading 
the back legs apart; aud down, by bringiug then 
together. 

When the camera is fixed, aud the view focussed, 
it will probably be found that there is too much 
foreground and too little sky. vow, one of two 
things may be done. The camera may be 
“tipped” up. In this case, if there be ny 
parallel vertical lines in the picture, they will bo 
made to converge at the top, aud it will Le neces- 
sary to bring the swing-buck into yray, so as t 
make the ground glass more vertical. It there te 
uo vertical parallel lines, the camera may be tipped 
a little without appreciably modiiying the result, 
‘the camera frout aud leas may be raised. This 15 
usually the best course to adopt. Yhe use of the 
swing-back always strains, so to speak, the Icns, 
and necessitates the usa of a very smail stop. 
Raising the lens also strains it, but to a less degree. 
Tipping the camera does not at ull. Most ermeres 
are made so that either a vertical or horizontal 
picture can be taken, and judgment must be usod 
to determine in which position it shall be. All the 
points above indicated having been considcred, and 
the picture being all on the ground glass —proceel- 
ings so far having been conducted with open apir- 
ture or a large stop—the tinal focussing must Ce 
done, The principal object—zenerally in tae 
middle distance—must be made obsoiutury sharp. 
Now, stops smaller and smaller must be tricd till 
the distance is just sharp. 

We described fully in the last chapter tue means 
of comparing the rapidity of diferent lenses and 
stops. The student ought, therefore, to be able to 
make the necessary estimation for the partiouar 
stop he is using. 

With a goou spring or summer light and © open 
landscape’? (that 13, a view having no objects with 
very heavy shadows in the foreground), and with 
the average of rapid commercial plates, the ex- 


posure with J will Le from one to two seconds; 
with river scenes or seascapes, it may be reduced 
to one-quarter of a second—about the shortest 
possible to give by hand. With heavy shidows or 
dark-coloureed trees it may run up to four or lve 
seconds, aud, in the shades under trees, even up td 
minutes, In interiors, such as churches aud cathe 
drals, it is very much longer, even when they 
appear well lighted. Pour or five minutes i3 a 


and 


oven when the eye can pencirate to every corner 
of the building, exposures of several hours may be 
necessary. We should say that, for a landscape, 
the most pleasing lighting is usually a sileeight- 
ing. The lighting looking towards the sun ls 
sumetimes very pleasing, but care must be token 
not to include the sun itself. ‘This must be either 
to one side or above the picture, or may be kept 
out of it by the camera being placed iu the shatow 
of a tree or sume such object. 


(To be continu?) 


: ; l 1 
short exposure for an interior wich a 
’ 
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THE METEOROLOGICAL SOCIETY. 


A h= usual monthly meeting of this Society 
was held on the 19th inst. The papers read 
were :—1. ‘‘ Barometric Gradients— Wind pay 
and Direction at the Kew Observatory,” by G. M. 
Whipple, B.Sc., F.R.A.S., F.M.S., and J. W. 
Baker, F.M.S. For the purpose of investigating 
the subject of the relation of the force and direc- 
tion of the wind to the distribution of barometric 
ressure, the authors have discussed the Kew 
Observa ona for the five years, 1875-79. The 
results show that the rate at which the wind blows 
increases almost directly with the inclination of 
the gradient in an arithmetical proportion, the 
mean rate of increase being 1:85.mile per hour for 
each additional :0025in. of difference in the baro- 
meter readings at each end of the slope. The 
authors find that the angle at which the wind 
crosses the line of gradient at Kew does not vary 
with either the steepness of the gradient or the 
velocity of the wind to any material extent, and 
also that the angle is found generally to lie between 
40° and 60°, the average of the whole series of 
observations giving a deviation of 52°. 

2. On ‘‘ Difference of Temperature with Eleva- 
tion,” by George Dines, F.M.S. In this paper 
the author gives a summary of his observations 
made at Walton-on-Thames during the last six 
years. Two stands, almost identical in size and 
construction, were used, one being placed on the 
ground and the other on the top of the tower of 
the house, the bulbs of the thermometer in the 
former being 4ft., and in the latter 50ft. above the 
ground. The results show that the average maxi- 
mum temperature for every month is always 
greater, and the average minimum lower, on the 
ground than on the tower. 


SCIENTIFIC NEWS. 


— 


HE news of the death of Darwin has 
brought expressions of profound regret 
from all parts of the civilised world. Already 
in quarters where we might least expect to find 
a just estimate of his work a fitting tribute has 
been paid to his memory; but the exact value 
of his labours, and the importint services he 
rendered to science, cannot yet be fully appre- 
ciated. The distinguished naturalist happily 
lived long enough to find his views adopted 
almost universally; and even before he was 
buried, much of the objectionable criticism to 
which his earlier works were subjected was 
practically withdrawn and atoned for by those 
who represented his, at one time, bitter 
opponents. Of the many sermons delivered 
last Sunday, in which Darwin and his theories 
were mentioned, there was none more truly 
appreciative and none in which they were more 
accurately delineated than in that preached by 
Mr. W. R. Dale, at Carr’s-lane Chapel, Bir- 
mingham. Charles Robert Darwin was bora 
at Shrewsbury, on Feb. 12, 1809, and died at 
Down, near Beckenham, Kent, on the 19th inst., 
in his 74th year. He was buried on Wednes- 
day, at Westminster Abbey. 


The Darwin medal, founded by the Midland 
Union of Natural History Societies, bears a 
likeness of Mr. Darwin on one side, and on the 
other an inscription relating the history of its 
foundation, surrounding a branch of coral—the 
subject of one of the deceased naturalist’s most 
important researches. 


Dr. J. Palisa has discovered another small 
planet, his fourth for the present year, making 
224 in all. It was discovered on Murch 30th, 
whilst seeking for Callisto, and is described as 
very faint—‘ess than the eleventh magnitude. 


The lecture arrangements for the Friday even- 
ing meetings of the Royal Institution areas fol- 
lows :—To-night (April 28th) Prof. Abel, ‘‘ Some 
Dangerous Properties of Dusts’’; May 5th, 
Prof. R. Grant, ‘‘Tue Proper Motions of the 
Stars” ; May 12th, A. G. Vernon Harcourt, 
Esq., ‘‘ The Relative Value of Different Modes 
of Lighting’’; May 19th, a paper by Sir 
Frederick Bramwell; May 26th, Sir Henry S. 
Maine, ‘‘Sacred Laws of the Hindus’’; June 
2nd, H. H. Statham, Esq , ‘‘ The Intellectual 
Basis of Music’’; June 9th, Prof. Burdon 
Sanderson, ‘‘The Excitability of Plants.” 


On Thursday last week the Rev. W. H. 
Dallinger delivered, at Firth College, Sheffield, 


an inte esting lecture on the origin of epidemic | verify those of M. Bourdaloue; and a good 


diseases, in which he briefly described the ad- 
vances which have b en made in recent years in 
our knowledge of the causes of such diseases as 
splenic fever, chyluria, elephantiasia, madura 
foot, chicken cholera, &c., with especial reference 
to the part played by the microscope in their 
discovery. | 


It is stated that M. Henry Giffard, the in- 
ventor of the injector and distinguished 
aéronaut, who died recently at Paris, has left 
the whole of his large fortune to the French 
Government, to be employed in the promotion 
of scientific research. M. Giffard was not 
married. 


From America we learn that Bell’s claim to 
be thefirst to invent the magneto-telephoneis dis- 
puted by another rival in the person of Mr. Daniel 
Drawbaugh, of Cumberland county, Pennsyl- 
vania. Over a hundred witnesses have been ex- 
amined, and their testimony shows that Draw- 
baugh invented at least half a dozen telephones 
before Bell conceived the idea. So long ago as 
1867 he had invented an apparatus which con- 
veyed sound by means of a battery, and in 1871 
he made the migneto-electrical instrument 
which is said to embody the principles of Bell's 
telephone. What he has been doing all this 
time is not stated, but the People’s Telephone 
Company have taken the case up, and there is 
conseqently a lawsuit to be tried shortly, at 
the instance of the American Bell Telephone 
Company. 

The Board of Trade have sent round a circular 
asking for suggestions as to the standard to be 
adopted for wire-gauge. A proposed (or sug- 
gested) scale accompanies tho circular, It is 
quite time that something was done, for com- 
plaints have lately been rather loud as to the 
loss and inconvenience of buying by a gauge 
which turns out to be based on the private 
opinion of the maker of the wire. 


The Naval and Submarine Exhibition was a 
success, not oniy from a popular point of view, 
but also financially to all concerned. The great 
majority of the exhibitors are, we understand, 
more than satisfied. Some had to decline 
orders —and the only regret expressed appears 
to have been that the exhibition was not open 
longer. 


During 1881, nearly 16,000 patents were 
granted in the United States, the largest total 
ever known. No marked increase is observable 
in any partisular class except one—viz., elec- 
tricity. The greatest increase in the sub- 
divisions of that class is found in connection 
with telephones and electric lighting apparatus. 


Mr. John Perry, M.E., has been elected pro- 
fessor of Mechanical Engineering in the City 
and Guilds Technical College, Finsbury. 


The secondary battery question, so far as 
patents are concerned, appears to be complicated 
by a paper by J. B. Oster, which appeared in a 
German serial in 1881. He covered a sheet of 
lead with a coating of peroxide, wrapped it in 
flannel, soldered on an anodo of copper, and 
rolled the whole tightly in a cylinder; sheet- 
lead was then put round, and the whole intro- 
duced in‘o a porous pot, containing dilute sul- 
phuric acid. That was placed in a glass cell 
containing a similar solution, with amalgamated 
zinc plates. The author found it to be a power- 
ful and constant voltaic cell, which he now pro- 
poses to modify and convert into an accumu- 
lator. 


During the scientific cruise of the Travailleur, 
last year, measurements were made of the 
density and saltness of the water in different 
parts of the Atlantic (near Eucope) and the 
Mediterranean. The results, tabulated by M. 
Bouquet d» la Grye, in a paper to the Paris 
Academy, prove clearly the increase of those 
two qualities, on passing from the ocean 
through the straits. Thus, while the density 
in the Bay of Biscay is represented by 1:02718, 
it rises to 1:02964 off Nice. The less dense of 
two connected liquids (as in two vessels com- 
municating with each other) is, of course, the 
higher; and it is estimated that the mean 
height of the Atlantic is about 1 metre (say 
re higher than that of the sea near Mar- 
seilles. 


current, inasmuch as the cause which maintains 
the differences of saltness is a permanent one. 
The measurements by the Travailleur savants 


This accounts for the surface-current 
through the Straits of Gibraltar; a constant 


example is presented of the important bearing of 
a study of water-density on the constitution and 
general movements of seas. 


The emigration last year from Switzerland 


was the highest yet known. The number of 
emigrants after 1872, when 4,957 left the 
republic, diminished till 1877, then rose to 
2,608 in 1878, to 4,288 in 1879, to 7,285 in 1880, 
and last year it was 10,935. The emigrants are 
almost exclusively German Swiss. 


The instructive results obtained by M. Spring 


in strong compression of various powdered 
substances he has lately supplemented by ap- 
plying the method to mixtures of metals. A 
coarse powder of filings of bismuth, cadmium, 
and tin, in proportions the same as those of 
Wood’s alloy (which is known to fuse about 
65° C.), was subjected toa pressure of 7,500 at- 
mospheres. The block obtained was powdered by 
filing, and the powder again compressed ; and a 
metallic block with properties quite like those of 
Wood's alloy was produced. Put in water at 
70° it melted directly. 


Next, a mixture of lead, 
bismuth, and tin, as in Rose’s alloy (which 


melts about 95°) was twice compressed. The 
block melted in boiling water. 
zinc and copper filings, after five or six pres- 
sures, yielded a block similar to brass, only a 
little darker. 
generally affirmed that matter takes the condi- 
tion corresponding to the volume it is compelled 
to assume. 


A mixture of 


M Spring believes it may be 


A piece of iron, in being magnetised, is ap- 


preciably heated. This phenomenon M. Pilleux 
finds to be rendered very apparent, when alfer- 


nating currents are used to produce’ sudden in- 
versions of magnetisation in a core of iron or 
steel. Thus with a Meritens machine, he was 
able to heat a piece of iron to more than 200° C. 
How is this production of heat to be explained ? 
M. Pilleux sought the cause first in induction 
currents produced in the core; but having re- 
placed the iron core successively with cores of 
red copper, brass, and tin, he got no heating. 
Steel was considerably heated. Using iron 
more or less annealed, he found the heating to 
decrease as the amount of annealing increased. 
The coercive force of the magnetic cores seems 
to play the same róle as the resistance to pas- 
sage of electricity in the case of heating a 
metullic wire with a battery current. 


Two Italian physicists, Srs. Cant ni and 
Gerosa, have lately sought to determine the 
mechanical equivalent of heat by sudden 
stoppage of a mass of mercury, let fall from a 
given height, and measuring the increase of 
temperature. The mean of the results closely 
agreed with that obtained by Joule. 


French soldiers have in recent years taken 
part, to some extent, in the operations of 
haymaking, harvest, and grape - gathering. 
In the circular in which the Minister of 
War expresses his consent to this arrange- 
ment for the present year, he allows 
thirty days to soldiers going to join their 
families at a distance in harvest work, and 
twenty to those who go to work for farmers 
near their garrison town. The number so per- 
mitted will be such as is judged strictly indis- 
pensable for the requirements of each district. 
The soldiers will be mostly taken from those in 
their second, third, or fourth year of service, and 
from all corps of the army; but in the cavalry, 
artillery, and engineers, the number will be 
very limited (on account of the care of horses, 
and the special instruction given to the men). 


The provincial assembly (or Zemstvo) of the 
Government of Simbirsk, and several others in 
Russia, give prizes for the destruction of wolves 
—viz., about 15s. for each young wolf taken in 
its lair, and 7s. fur each wolf-skin (the ears and 
tail are kept as evidence, and the skin is re- 
turned). If it be proved that the wolf was rabid, 
a prize of about £7 is paid. In 1879 the Zemstvo 
above named paid some £290; in 1880, only £75. 
While Russian law guarantees to the proprietor 
the rights of the chas»on his domuins, any one 
may generally hunt any kind of game in forests, 
The officials who pay the prizes make no in- 
quiries as to where the skins, &c., were obtained. 


Herr Kalischer, who lately arrived at some 
instructive results concerning the influence of 
heat on the molecular structure of zinc, has 
examined various other metals (in the rolled 
form), and finds that (besides zinc), cadmium, 
tin, iron, copper, brass, tombac, lead, silver, 
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gold, platinum, and german-silver, are crys- 
talline, or become crystalline through heating. 
On the other hand, nickel, aluminium, magne- 
sium, and cobalt, are unorystalline; also zinc 
containing bronze, (a fact which probably has a 
bearing on formation of patina). The author is 
lead by his researches to the following general 
result : The crystallineis the natural state of most 
metals, of which state they may be deprived by 
mechanical action, some easily, some with diffi- 
culty, some perhaps not at all, and into which 
many of them may be brought back under the 
influence of heat. The assumption of the crys- 
talline structure of some wires under this 
influence explains, at least in part, the greater 
electric condactivity they acquire though heat- 
ing or incandescence. 


In a pneumatic-rotation indicator, lately 
brought out by the German makers, Schiffer 
and Budenberg, and especially meant for ships 
(indicating on the captain’s bridge the speed of 
the engine), motion is imparted by the engine to 
a rotatory blower, by which, with the engine 
working in the direct sense, air is compressed 
into a wind-chest. When the engine is work- 
ing in the reversed direction, the blower acts as 
an air-pump, sucking the air from the chest. 
The variations in the chest are transmitted to 
an indicator on the bridge, as also to one in the 
engine-room. These are like the ordinary 
steam-pressure gauges and vacuum-meters. The 
air presses on a diaphragm which affects a 
pointer, or it acts by suction on the diaphragm, 
moving the pointer in the opposite direction. 
The indicators are empirically graduated, so 
that the pointer indicates directly the number of 
revolutions. 


There are several objections to the method of 
cleaning out old oil and dust from the axle-beds 
and grease-boxes of railway-waggons by burn- 
ing. These evils have been avoided in various 
German railway workshops during the last 
1} years ‘according to Herr Garbe), by lixivia- 
tion, the axle-beds being hung in iron vessels 
filled with cold water, containing 5kg. soda 
per cubic metre. Steam is led into the liquid, 
and after two hours’ boiling, the axle-bed is 
thoroughly clean. The soda is renewed every 
day. The oil and fst boiled out are collected in 
holders and sold to soap manufacturers; every 
four days the vessel is cleared out, the water 
being let off, and the residue collected. The 
method proves one-third cheaper than the old 
one. 


It has been lately proved by Herr Schuller, 
that when hydrogen is burnt in oxygen, or 
oxygen in hydrogen, under certain conditions, 
some peroxide of hydrogen (H,0,) is produced. 
An essential point is the rate at which the 
burning gas penetrates the other; when this is 
slow, very little peroxide is formed. The 
presence of sulphurous acid prevents or hinders 
the formation. Experiment farther proved 
thatin explosion of mixtures of H and O peroxide 
of hydrogen is projuced, and in still larger 
quantity than in ordinary combustion. One 
deduction from the data is, that in precise 
determination of the heat of formation of water, 
regard should be had to the H,O: produced. 


Hardening and Tempering Steel. — The 
following preparation for impartiog to steel 
great toughness and improving its quality, 
was the subject of an application for a patent. 
It consists of 200 parts - resin, 120 parts liver 
oil, 60 parts sheep’s tallow, 30 parts paraffiu, 
40 parts colophonium, 20 parts yellow prussiate of 
potash, 10 parts chromate of potash, 10 parts re- 
fined borax, 15 parts powdered ox’s hoof, 15 parts 
tartaric acid, 10 parts alum, 10 parts soft soap, 20 
parts charcoal powder from lime-tree wood, 15 
parts burnt ivory, 5 parts dry cooking salt, 10 parts 
gum arabic, 5 parts aloe powder, and 5 parts gen- 
tian powder, the whole being mixed and boiled 
together for an hour. 


Areas of Circles.—One is able mentally to 
compute the area of a circle by simply remember- 
ing that the area of oneis tothe area of another as 
the equares of their diameter. The application of 
this is thus suggested by the American Manufac- 
turer :—“ For instance, if we happen to remember 
A the area of an Sin. circle is 50 square inches, 
It 18 easy to mentally calculate the urea of lin., 

“ae 4in., 1Gin., 32in., or any other binary diameter. 
US We say: area of 2in. circle : area of Sin. 
Sines 2:4 : 6£0r1 : 16; or, in other words, the 

rae Has an cates or one ee aih o that of 
: - Circle, that is to say, 50:16 = square 
uches app toximately.” i i 
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LETTERS TO THE EDITOR. 


—+-oe——_ 

(We do not hold ourselves responsible for the cpinions of 
our errespondents. The Editor respectfully requests thit all 
communications should be urawn up as briefly as possible.) 

All communications should be addressed to the EDITOR of the 
Enoursh Mecuanio, 31, Tavistock-street, Covent-garden, 

0. 


All Cheques and Post-office Orders to be made Payable to 
J. Passmone EDWARDS. 

*,° In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. i 

“ I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in ull other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this 'ittle pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
— Montaigne s Essays. 


—++4+—— 
P VII. 173 CANIS MINORIS. 


[19965.J—P VII. Canis Moris, described by 
Mr. Webb (“ Celestial Objects”) as an admirable 
“ test,” and, following a little south of Procyon, 
is a very interesting double, and the field around 
well worth examining. On the night of the 20th 
April I perceived, besides the 13th mag. comes 
mentioned by Webb, a much fainter but more 
distant comes, which at first I picked up with 
averted vision, but which, when once seen, I 
could keep steadily in view. It is in the north 
following field, about as far again as the comes of 
“« Amici” from 170. Has Mr. Webb noticed it? 
It will, I think, severely test the light-grasp- 
ing power of a good instrument. I give a 
drawing of (170) with these two companions, and 


S 


a few of the other stars, which make the whol® 
group very beautiful, as seen with my 12} mirror. 
As Procyon is fast getting out of good position, 
this field should be examined as soon after dark as 
possible. S. Mills. 


A REMARKABLE SUNSPOT—TO 
OF RAS.” 


(19966.J)—Tue disturbance you describe on p. 
150, on the Sun’s surface, was well seen here, and 
was one of the most remarkable I have observed 
during a long course of observations. An aurora 
borealis seems to have accompanied it, 

East Molesey. H. Peacock. 


DR. HASTINGS’ METHOD OF MAKING 
FLAT SURFACES—TO MR. WASSELL. 


[19967.]—In my Enauiso Mronanic just re- 
ceived I note Mr. Wassell’s query in regard to the 
colours referred to in the test for flat plates. I pre- 
sumed that this was well understood by optical 
students; but I must agree with Mr. Wassell in his 
excellent articles on working specula, that while 
some may know what we happen to know, it is the 
best rule to presume nothing of the kind. In this 
way things will always be made clearer, and not 
one of us should be ashamed to ask a question 
when in the dark, no matter how simple it may 
seem to some. Iwas once told by an honest man 
“thatit would take a big book to hold all J did 
not know.” And he told a truth that takes con- 
siderable of the conceit out of us that was left 
us as a legacy by father Adam. But enough of 
this pleasantry. However, I would say that if we 
amateurs do not endeavour to make things clear, 
that we have in a measure mastered, for the benefit 
of those who have had Jess or probably no experi~ 
ence, from whence are they to get any light? 
Generally, when a question is asked of one who 
should give a clear and lucid answer, we getit ‘‘as 
clear as mud.’’ It is, therefore, a most pleasant 
task to pick up and read the excellent and exhaus- 
tive articles of Mr. Wassell and ‘‘ Orderic Vital.” 


-who have not studied it to these works. 
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I move a vote of thanks to them, In referent, 
then, to what is meant by colours of the first or 
second order. The phenomena is indissolubly 
joined with the name of the great Sir Isaac 
Newton, as he first measured and established the 
phenomena and laws of the appearances presented 
when a slightly convex lens or piece of glass, or 
other transparent substance is laid on a flat reflect- 
ing surface. We are all familiar with this beauti- 
fal experiment, and it is only a modification of it 
which serves us for a test for reflecting surfaces 
that are flat, or approximately so. When a piece 
of glass of very slight convexity is laid on a flat 
reflecting surface, say a piece of plain polished 
glass, a series of bright and dark rings will be seen, 
which are more and more closely approximated from 
within outward, and are gradually lost. The centre 
of all the rings is black, and the colours from the 
centre to the first dark ring, Newton called, colours 
of the first order. From this to the second dark 
ring colours of the second order, &c. The colours 
of the first order are black, pale blue, white, 
orange, yellow, red. Second order: violet, purple, 
yellowish green, yellowish red. To explain why 
these colours are seen would be a big undertaking, 
and as the explanation may be found in an 
advanced work on optics, I refer those of ‘‘ our : 

ro- 
bably one of the most excellent works on the 
subject is found in the International Scientific 
Series, ‘ On the Nature of Light,” by Eugene 
Lommel, of the University of Erlangen. I might 
say briefly that the colours are formed by the ìn- 
terference of the two reflected rays; one startin 
from the under surface of the top plate, an 
the other from the upper surface of the 
under plate. Now, in regard to the phe- 
nomena we should see in our fiats, it is evident 
that if the thickness of the film of air were 
exactly the same thickness throughout, or, in 
other words, if the two surfaces were exactly flat, 
then the two rays of light would suffer identically 
the same interference trom every part of the re- 
flecting surfaces, and as a result we should have a 
single colour, deviations from the rigorous flat in 
one plate or the other would produce wave-length 
interference, determined by the errors of the sur- 
face, and as a consequence we would get other 
colours and other arrangements of them. The 
phenomena of interference is a study enchanting 
indeed, clearing up as it does many of nature’s 
‘‘mysteries.’? I hope this explanation will make 
the matter clear. I hope Mr. Wassell, with others 
who may try this process, will note the correction 
I made in regard to the size of the polisher, in a 
letter I wrote to the Editor, but which Ihave not 
yet seen, though no doubt it will come in due time. 
I note an error which I am not sure whether I 
corrected in my last or not, under the head ‘‘ Ad- 
vantages of this Method,” the types make me 
say ‘‘ not much less than 1-10 wave-length,” when 
it should read ‘‘ owt much less,” &c. I hope our 
friend ‘‘W.’’ will succeed in making as good 
‘* flats? as he has specula. 

Pittsburg, April Sth. J. A. Brashear. 


ABERRATION OF MIRRORS. 


[19968.]—Ir would seem that the rule used by 
Mr. Wassell ia calculating his zonal errors, is in 
exact agreement with the one I gave in these 

ages some time ago. I feel certain it is correct 
oth theoretically und practically, as it was con- 
firmed in the first respect by two other corre- 
spondents using a different method of analysis, 
and in the second by the ‘‘ Optical Bricklayer.” 
Since the central error is quadruple the focal 
aberration, the corrective process seems even easier 
to apply than Dr. Draper anticipated ;-*but for 
diaphragms decreasing by single inches, it requires 
delicate measurement, and presumably considerable 
practice.- Mr. Wassell’s aberration values differ 
by little more than 1-100th of an inch, which is 
certainly a very small quantity, and not easily 
distinguishable unless there are definite points to 
measure from. I am not practically acquainted 


with these matters, but should think that the main 


point is to keep the central and marginal parts in 
proper relation; then if the whole surface be free 
from rings and uniform, the intermediate parts 
cannot be far from the truth. 

Mr. Wassell is doing good service in so 
thoroughly elucidating the subject of mirror 
testing. To enable anyone to understand the 
character of a surface from the appearance of the 
shadows, long experiense must be required ; but 
if Mr. Wassell can show the amateur where to 
start from, and what to expect, he will have re- 
moved the great stumbling- block to the serviceable 
use of the Foucault test. A parabolic mirror is in 
relation to the primitive sphere—an over-corrected 
spherical one—that is the marginal rays are 
thrown beyond those from the central parts; con- 
sequently there is no definite focus, and a variety 
of shadows may be produced by a very slight 
change in the place of the shutter. Hence the 
problem is to give just so much error at the centre. 
as shall be destroyed atthe focus. Now it mus 
necessarily happen that the nature, regular grada 
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ton, and extent of this error is not an easy matter 
to deal with ; but I believe Mr. Wassell’s plan is 
as good as any that can be devised for ascertaining 
what to do, where to begin, and when tv stop. 
Has Mr. Wassell discarded the use of the eye- 
piece in testing the quality of a mirror? I would 
also ask what considerations have led him to adopt 
the quadruple ratio of aberrations instead of the 
duplicate given by Draper? He appeals to the 
mathematical readers to settle the question, which 
is correct ; but the best plan is to refer it to some 
of our practical friends. There are very many 
who possess specula of Calver or With’s splendid 
workmanship. Will any of these oblige by testing 
his mirror for the difference between the central 
and maginal foci, at the centre of curvature? I 
feel certain that if this meet the eye of Mr. Calver 
he will say which rule agrees best with practice. 
In connection with telescope matters, I may ob- 
serve that there is an interesting article in the 
March number of Harp:r’s New Monthly Magazine. 
The writer says that the Clark’s always work a 
lens (a large one, I suppose he means) on the 
poe not the polisher on the lens, and this by 
d, not by machine motion. What advantage 
is this particular process supposed to have over any 
other? ` 
- I am sorry to miss Mr. Lancaster’s articles on 
practical telescope work. I believe he said they 
did not seem to interest many readers, but surely 
he was mistaken. The non-appearance of queries 
is not a sign that little interest is excited, for the 
simple reason that the articles would probably 
render the asking of many queries unnecessary. 
Considering that he has made many promises, may I 
ask him to favour us with the fultilment of at least 
some of them ? Orderic Vital. 


GRINDING AND POLISHING GLASS 
SPECULA. 


f19969.|—Ow1inG to great pressure in other 
matters I have not been uble to write quite so fre- 
quently just now. However, our readers have been 
well supplied in the interesting, instructive, and in 
many instances original plans described in the 
letters of our friend, Mr. H. A. Wassell. Iam sure, 
as those resalts are the outcome of many years of 
application, most amateurs will have occupation 
sufficient for a few weeks in getting by heart the 
modes of working, testing, &c., described by him. 
In whatever way these modes differ from the usual 
practice in the trade, the fact remains, that good 
specula can be produced by the means he employs. 
With regard to polishing on paper, dry, I feel sure 
that with proper management and study of the 
working, stroke, grooviny, &c., of the polishers, as 
Mr. Wassell has done with the pitch, it will be 
possible to pitch our old and useful, but tricksey 
and tenacious, friend out—I have not certainly 
tried actually with glass specula to finish off with 
paper, but I have got it so completely under con- 
trol from the production of perfect flats and o.g.’s 
of over Jin. diameter, that Ido not despair of 
getting much larger. One great advantage of dry 
polishing over wet is the entire absence of capillary 
attraction between the surfaces; this is the reason 
why I advocate its use as an intermediary. This 
at once brings us to face a difficult matter. 
Amateurs complain that they do not grind their 
tools to perfect contact with the surfaces; this is 
owing to the capillary attraction going on between 
them when wet abrasives are used. The right 
degree of moisture is only got by practice; the 
last emery in smoothing should be worked down 
to a greasy consistency at least. I have by practice 
got to work off dry; a dozen or so of dry rubs 
works wonders. This must not, however, lead any 
to suppose that dry emery to begin with is the 
thing. I know dry emery has been advocated as a 
cure many years ago, by no less an authority than 
that great master of the art, the late Andrew 
Ross. It has, however, never been much used on 
account of the fault he saw in it—viz., 
the continual cloud of dust of emery produced 
in the workshop. ‘Thus, the remedy was pro- 
ductive of greater trouble in other ways. 
The ring caused by this capillary attraction 
is æa depression equidistant between centre and 
edge, to speak roughly, and if plain tools are used 
amateurs will certainly get it to a less or greater 
extent as they approach the proper form of smooth- 
ing. The advantage, however, of having a finer 
surface to polish from than can be got from 
facetted tools, is great; tho very small quantity of 
fine emery plain tools use, and the comparative 
freedom from scratching in the smoothing process, 
commend the plain tool to the amateur as well as 
the workman. He must however, not expect, 
without experience, to smooth his surface or fit his 
tools like a workman. It took me years to master 
the ring in flat surfaces, both in tools and work: 
even now with very soft glasses, such as the very 
dense flint used for spectroscopic prisms, I find it 
easier to correct with paper polishing, if the sur- 
faces are large, than to dwell on the smoothing too 
long. Tools, however, should fit, although the 
work does not fit them; the error is lessened, and 
the tool (forming as it does the base for the 
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polisher) should have no error, as it does not 
grind away anything like so fast as the glass. So 
that a palpable error on the glass is no proof that 
itis also present on the tool. In grinding a pair 
of tools it is easy to rub down the emery to a degree 
of fineness that cannot be done with the glass, and 
this is necessary to make the tools fit. 
also requires to be moist—not wet. When a pair 
of tools fit, the emery is black. and greasy in 
appearance. The stroke in rubbing is straight, or 
very narrow in the minor axis of the ellipse. I 
find it a good plan, when tools are very refractory, 
to use for a few minutes, with all varieties pos- 
sible of stroke, a little No. 2 emery, and then wipe 
the tools perfectly dry, and with long straight 
strokes rub them together; this invariably has the 
desired effect. The coarse emery gives a sort of 
file-like surface to the tools, and they file each 
other up by mutual abrasion to perfect contact, 
unless the error be very considerable, when a 
continuation of rubbing with very fine emery is 
required, and must reduce the error. I find I must 
leave my promised pitch tests for my uext, as I 
have got to the end of my tether. 
Prismatique. 


OBJECT-GLASSES AND EYEPIECES.— 
TO “ LENS.” 


[19970.]—As most of the queries have been ably 
auswered by ‘‘ Orderic Vital,’’ I will just say to 
“Lens ” that the o.g., paradoxical as it may seem, 
may be absent in measuring its power, or rather 
the power of an e.p. on it. By using a hole of the 
exact aperture of the actual or presumptive o.¢., 
placed at its focal distance from e.p., measuring 
from the diaphragm or stop in the latter, the spot 
of light will give, by simple proportion, the power 
of the o.g. So “Lens” can measure off fabulous 
apertures. Or he may closely arrange lenses if he 
uses a 8 to 1 proportion by deducting 4 from the 
power of first lens if of Huyghen’s form, and 
adding 4 if of Ramsden’s, supposing the lenses to 
be arranged at proper distances—viz., one-half 
their sum for Huyghen’s, and one-third for 
Ramsden’s. Although I have seen many arrange- 
ments of the Huyghenian, including crossed convex 
and meniscus lenses, in proportions of 2: to l and 
2to1,I still adhere to the opinion that 3 tol, 
especially for high powers, is the best, all things 
considered. The 2} to l proportion has a very 
questionable preference on account of its nearer 
approach to aplanatism, but is not so well achro- 
matised. The 2 to 1 proportion is generally used 
for the microscope. In this case illumination of 
the field needs such a form. Plano lenses are the 
rule, I think; nothing has ever been gained by 
the other forms. = Prismatique. 


FINDING DISTANCE BETWEEN THE 
MIRRORS OF A CASSEGRAIN. 


(19971.]-I po not know whether the following 
rule for finding the distance between the mirrors ot 
a Cassegrain will help “Lens” (letter 19964, p. 
156); but if so heis welcome to it. It was setas a 
rider to the construction of the Cassegrain in the 
Cambridge Mathematical Tripos for 1551 :— 

“« Construct a right-angled triangle having the 
radius of the ‘“‘ concave” for one side, and twice 
the radius of the coavex for the other; add to the 
hypotenuse the algebraical excess of the first site 
above the other, and the result will be four times 
the required distance; the first real image being 
supposed to be formed at the aperture in the large 
mirror.” Perhaps ‘‘ Orderic Vital’’ could prove it 
for us. E.C. A. 


ORNAMENTAL LATHE-THREADS. 

[19972.]}—As no answer has been given in the 
last issue of the “E. M.’’ to Dr. Edmunds’s 
question, No. 19830, in March 24th, I inclose the 
calculated pitch and depths of Holtzapffel’s deep 
and shallow screw-threads in thousanudths of an 


inch :— l 
Depth of Thread. 
No Pitch. Deep. Shallow. 
To nause o 52 24000 e 163 essas 132 
2? asss 2E gates e ASL ...... 106 
Doras e 106 na e H4 Sitges 92 
4 dom CAO: raose SE sessi . 66 
5 aan. DO! leiead se Ob. speson 02 
GO. cease DOOM oetccre- SOE: anaes 45 
E E woeins = A over . 38 
De uiae 39 senese 4l ee 99 
D wese OO): geese: (OC. Aanes a 29 


Tc haswee: E “260 aunaies FOL 


possess being Nos. 3, 4, 5, 6, 8, and 10, of the 
above series, differs slightly from that calculated. 
The angles of the teeth are given, however, of 
“about” only as 50° and 60°; and a small error 
in this may account for the difforence. 


(19973.]-Tu4xxs to Mr. Holtzapffel, we are 
now in possession of all the data of the celebrated 
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screw-threads which have so long clung to our 
ornamental lathe apparatus. Much of this in - 
formation might have been arrived at in other 
ways, but Mr. Holtzapffel’s letters to the ENGLISH 
Mecuwanic (letters 19712, 19731, 19768, and 19374) 


have put these data upon record in authentic - 
The emery | f 


orm. 

In the table given herewith, I have collated Mr. 
Holtzapffel’s data, and have arranged them so that 
all the relationships of any one element may be 
realised by passing horizontally alung the line in 
which it stands. To the right will be seen the 
nearest element in the Whitworth and Sellers 
standards. The complication of the Holtzapffel 
screw-threads is such as to make it difficult to pre- 
sent them in intelligible form. But, starting from 
the numerical denotements by which Charles 
Holtzapffel strung them together, I take, as their 
second classifying character, their screw-rates in 
pitch sequence; afterwards, I take their alphabet 
denotements and diameters. Should there be any 
plan by which these screws might have been ex- 
hibited more clearly, I trust that Mr. Holtzapffel, 
while correcting me with academic severity, will 
believe me to sympathise with the vexation of 
spirit with which he will contemplate this collection 
of screw-tools when set out side by side with the 
systems of screws which, for a whole generation, 
have been agreed upon by mechanical engineers. 
Omne iynotuim pro magnifico; but now that these 
screws are tabulated nnd comprehended, Mr. Holtz- 
apfiel will have no difficulty in inducing his clients 
to adopt the,advice given so long since by his 
father, and, in all new apparatus, to supersede these 
screws by aliquot threads. No one will be fatuous 
enough knowingly to prefer a screw 39°83 threads 
to the inch iu place of one of 40; 36°10 in place of 
one of 36; 19°59 in place of one of 20; or a mandrel- 
nose of 9°45 to the inch when he can have one of 10. 

Sir Joseph Whitworth’s screw-rates below the jin. 
are generally thought to be too coarse. The fin. 
screw, when uscd in mechanical engineering gene- 
rally, has to take its holdin cast-iron, and therefore 
has 20 threads to the inch. But for other purposes 
in which the exigencies of cast-iron are superseded 
by those of steel, nickel, bronze, or brass, the jir. 
screw should have 24 or more threads to the inch. 
The fine threads for watch and instrument-makers 
are now under consideration by a committee of the 
British Association, and the report of tbat com- 
mittee will probably settle the standard threads for 
screws whose diameters are below ajin., and for 
which the uses of cast-iron as a material scurcely 
need to be considered. Pending the report of that 
committee, the spaces in the table of standard screws 
are left blank below the !in., while in the aliquot 
screws, which I have ventured to indicate, it will 
be seen that Holtzapffel’s incommensurable threads 
have been simply replaced by aliquot approxima- 
tions. The screw-rates of Whitworth aud Sellers 
are identical except in the jin. screw, in which 
Whitworth cutstwelve threads, while Sellers cuts 
thirteen. But the advantage of keeping down the 
number and variety of screw-tools is so great that, 
unless some adequate reason is given for thus. 
differentiating the rate of the iin. from that 
of the 9-löth, the Whitworth is the better. 
The woodcuts ecen below represent protiles of the 
threads as obtained by sectional planes containing 
the axes of the screw-bolts. In angle, the American 
thread is GU’, the English thrai 55°, aud the 
HoltzapiTel thread 50°. The piotiles are all con- 
tained in isosceles triangles. The Holtzapffel 
thread is a full triangle of 50° whose height is 
vreater than the length of its base. In cutting this 
thread, the point of the tool is just smoothed down 
to prevent fracture, and the apex of the thread is 
similarly smoothed down after the screw is com- 
pleted. The American thread is contained in an 
equilateral triangle whose height is *$66 the length 
of its base. The height of this triangle is divided 
into eight portions; by horizontal planes one- 
cighthis cut off from the apex of the thread, and 
another eighth is cut off from the bottom of the 
channel, leaving two flats. The truncated angular 
thread thus formed is in height three-fourths 
the height of the full trianglo, or °65 of the 
pitch, The Whitworth thread stands in an 
isosceles triangle of 55°, whose height will be °96 
of the length of the base. This height is divided 
into six portions, of which one is rounded off from 
the top by an arc of a circle, centered at the point 
where the perpendicular and the second borizontal 
line intersect, while another sixth is rounded off 
similarly from the depth of the channel. The 
height of the thread is thus two-thirds the height 
of the full triangle, or ‘64 of the pitch. Taking 
the triangle drawn in a square, as given by 

“J. K.P., page 83 **E.M.,”’ the height of that 
triangle will, of course, be exactly the length of 
its base. Here we get an angle of 53° $’—nearl 
2° sharper than that of the Whitworth thread, 
and, therefore, approaching somewhat more nearly 
to that of Holtzapfiel. .If now we divide the 
height of this triangle of 53° 8’ into eight portions, 
asin the American thread, and then round off at 
top and bottom, as in the Whitworth thread, by an 
arc of a circle—but rounding off the eighth part 
instead of the sixth—we get the Steinlen thread 
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Holtzapffel Screw-Threads, as now used for 
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Whitworth Screw-Threads 


273 


Sellers Screw 


Threads (United Aliquot Pitches, suggested for 


Ornamental Lathe Work. 
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(A. Mulhouse), an extremely graceful, simple, and 
<lurable thread, whose height, when finished, is 
three-fourths of its pitch, and equally also three- 
fourths of the height of its full triangle. This 
profile may be figured accurately by simply cutting 
out a square of paper, folding it in half, and draw- 
ing across the two parallelozrams diagonal lines 
mccting at a point. On dividing the surface into 
eight bands by horizontal lines, and rounding off 
at top and bottom by arcs of circles* centred upon 
the intersections of the perpendiculars and second 
lines from top and bottom, the profile of the 
Steinlen thread is complete. The Holtzapftel 
thread, if rounded off one-eighth both at top and 
bottom, would be much more generally useful than 
it now is, andits shaft would be much stronger; 
but, if a model thread were to be adopted for 
scientific or ornamental lathe purposes, the Steinlen 
thread is probably the most simple to strike and to 
verify, as well asthe most useful anddurable. Sir 
Joseph Whitworth has done an incalculable service 
by introducing and accurately manufacturing his 
standard threads; bat he had to make a compro- 
mise with the then existing systems, rather than to 
devise a theoretic thread. The following diagram 
explains the Steinlen thread :— 


_ If tho triangle in the square, instead of being 
isosceles, as in tho Steiulen thread, be made a 
might angle by dividing the square diagonally 
across, and then rounding off the thread at top and 


at bottom to the extent of one-tenth, we get a right- 
angled thread. Here, from a well-known property 
of triangles drawn upon the same base and 


* The radius of this are would be one-eighth (125) of 
the pitch, The exact radius, as given by Mr. Steinlen, 
Is “1OLL of the piteh—i.c., little more than one-tenth of 
the pitch, and tuis would round the thread off rather 
More sharply, 


between the same parallels, the area of the profile 
is the same as that of an isosceles triangle ; but the 
material of the thread is disposed so as to be ex- 
tremely solid in resisting deformation, while its 
vertical face minimises friction, and relivves the 
nut of bursting strain. It is, in fact, a square 
thread, of half pitch, 2.c.. of a double number of 
threads per inch, and, therefore, practically twice 
as Strong asa full square-thread screw. Mathe- 
matically, this right-angled thread is the strongest 
and best thread by which a screw-bolt can be 
held, and it would answer excellently for the 
manudrel-nose and its chucks. Its cutting by hand- 
screw tools would be more difficult than that of 
isosceles threads, but less difficult than that of 
square threads. In cases where extreme durability 
is of more consequence than strength, the full 
height of the thread might be left as in a square 
thread, and the rounding off would be limited to 
the sharp edges, as in the Holtzapifel thread. This 
right-angled thread is shown in Fig. 5. 


Amoug the three angular threads which are before 
us, the full Holtzapficl thread is by far the most 
difficult of all to cut. Itis by far the most liable 
to injury and deformation. It is entirely unsuit- 
able for taking hold in cast iron, and the sharp 
deep V-thread weakens the shaft and endangers 
its safety if ever so placed as to have to tako real 
strain or sudden jerks. The thread, being higher 
than the width of its base, is also liable to deforma- 
tion wherever strength is called for. Considering 
the depth of its thread, its pitch, screw for screw, 
must be finer, or the shaft is dangerously weakened. 
lts best position is probably on a steel bolt holding 
ina steel nut. For brass, cast iron, and wood it 
is the most unsuitable. The large bearing surface 
offered by its thread makes it more durable under 
very frequent fixing and unfixing, as long as no 
real strain falls upon it. 


we & w af ww ee wee wre ww ww ts ne 


The Whitworth thread is said to be the easiest of 
all to cut by ordinary screw tools, but needing 
much care to cut accurately in the screw lathe, 
The full rounding of its thread and channel leave 
the shaft at its maximum of strength, the thread 
the most difficult to deform by injury or by strain, 
and for holding in cast-iron most excellent. For 
durability, when frequently fixedand unfixed, it is 
said not to equal the Holtzapffel thread. In cut- 
ting the Whitworth threads, it should be re- 
collected that the rule is to ‘‘keep down the 
pitches,” i.c., to putas many threads on intermediate 
sizer as the table allows. Thus, for fin., and up to 
Zin., the threads are 10 to the inch; for jin., and 
up to lin., the threads are 9; for lin. the threads 
are 8. 

The American thread is very difficult to cut by 
ordinary screw tcols, but very easy to cut in the 
screw lathe. Its thread is a simple one to figure and 
to verify, and it is cut with a minimum of waste 
material. 

The aliquot pitches suggested are of course those 
of the English standard, which, as I have said, 
differ only in one case from the American standard. 
Below the din. aliquot approximations of the finer 
Holtzapffel threads are provisionally inserted 
pending the settlement of fine threads by the 
British Association. These aliquot pitches may 
of course be used with any shaped thread, but con- 
sidering the ease with which tbe Whitworth thread 
is cut, the medium angle of its profile, its general 
utility, and its wide currency, no other thread is 
likely to come into vogue, and the multiplying of 
standards is to be deprecated. Six of the most 
useful of these threads I have also indicated as 
maudrel-guides for those who still use the tra- 
versing mandrel. 

The aliquot guides commence with 10 threads to 
the inch, a rate which will govern the mandrel- 
nose, slide-rest screw, and back poppet cylinder, 
and which will be most useful for coarse general 
purposes. They end with 35 threads to the inch, 
which gives the universal screw for microscope 
objectives, and is most useful for fine general pur- 
poses. All these aliquot threads, and many others, 
can be cut by the slide-rest, with six change- 
wheels, and thus the traversing mandrel and 
mandrel-guides muy be got rid of. 

Against the ornamcutal pitches there is no need 
for further argument. Their appearance in the 
table is enough, and we shall wait in vain for any- 
one to advocate them. Our valued friend and 
adviser in such matters, “J. K. P., writing recently 
in the Encuiso Mrcnanic (p. 108) says, ‘‘as 
a practical man I should never dream of putting 
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anything but a Whitworth thread on a new 
mandrel.” The author of ‘‘The Lathe and its 
Uses ” (p. 3), says, ‘It will be found of great 
convenience to have the screw on the nose of the 
mandrel (and, indeed, all screws about the lathe) 
of standard Whitworth pitch.” Mr. Holtzapffel: 
himself does not demur to the sentence which 
his. father passed upon these screws in 1846. 
Recently in the Encs MECHANIC, s0 accom- 

lished and experienced a lathe-maker as Mr. 

vans, who has used these screws all his life. got 
into such great obscurity as to give Mr. Holtz- 
apffel ground for imagining that he does not even 

et understand these screws ; and when I compare 
Nir. Evans’s last. letter (19873) with the table now 

ublished, I ‘conclude that Mr. Holtzapffel must 

ave been right, and that my table will be of use 
even to Mr. Evans. The screws of ornamental 
slide-rests were made 13:09 to the inch, but that was 
‘*too-too-utter,”’ and they have been superseded 
by 10 to the inch. Tho back poppet cylinders 


are still, however, screwed 13:09 to the 
inch, and, therefore, when boring a chuck 


ou have to stop and bore your own brains 
in order to e out how much is an inch divided 
by 13-09, and how much that quantity, multiplied 
by, say, six or seven turns, amounts to. Kennan’s 
poppets contain a square 10-thread screw, and the 
number of turns gives you in tenths of an inch the 
depth you have bored. The 15-16th and 13-16th 
maandrel-noses are both still screwed 9°45 to the 
inch. All the ornamental mandrels ought to be 
screwed 10 to the inch; and as the larger ones are 
generally drilled out, this screw-thread will be in 
more equal mathematical ratio, as well as of vast 

ractical convenience. Now, when all these simpli- 

cations can be accomplished without sacrificing 
strength, proportion, or utility, why should an 
amateur of the year 1882 be worried by havin 
to recollect that his mandrel is screwed 9-46 
to the inch, his slide-rest 10 to the inch, and 
his poppet-cylinder 13:09 to the inch? There 
is no answer to these queries except that they 
indicate vices which, at present, permeate the 
whole of our ornamental lathe apparatus, and 
which tire out and disgust, and put to useless 
expense at every turn, those who take up the 
charming and instructive porun of geometric 
turning. A geometric lathe should be to the 
boys in every house of refinement and culture, 
what the sewing-machine has become to the girls. 
But that can only be when the apparatus is simpli- 
fied by scientific development, and made capable of 
being multiplied without the cost of laborious 
individual reproduction and fitting. I trust that 
Mr. Holtzapffel will help us to bring this about. 

James Edmunds, M.D, &c. 
Grafton-street, Bond-street. 


WATCH MAINSPRINGING. 


[19974.]—In my last letter (19893) on the above 
subject, a slight correction is needed as regards 
Fig. 2. The hooking should not be as depicted 
there. It should be a hole not a hook. The text, 
however, sufficiently explains it. In pursuing the 
subject of mainspringing a little further for the 
benefit of those who followed me in my former 
letter, I wish it to be understood that I do not 
intend to write an elaborate treatise upon the art, 
but just to set as clearly as I can before the reader 
the various ins and outs of the work and the tools 
required, or such as are generally used. Having that 
object in view, I made my letter as brief as was 
consistent with the subject. 

A few words of advice and instruction upon the 
work of punching and hooking springs is necessary 
as a continuance of that. I introduce here figures 
of the various tools used in fitting springs. To the 
initiated they will be perfectly familiar, but to 
amateurs they will be a guide as to what tools to 
purchase for the purpose. Fig. 1 is actual size of 
a small g tool which is worked in the centres 
of a pair of “turns.” A I is the wheel, A the 
pivoted shank, B a flat round table solidly set on 
shank, C is a small coned collar, the coned end 
setting in a ‘‘sink” in B, D is a squared nut 
screwing on pivoted and threaded continuation of 
A, and butting against C. The shank is turned 
off to a pivot at E. In twining out a barrel- 
bottom or barrel-lid, no better simple tool can be 
found than this. The collar C holds the barrel or 
lid flat pennies the table B, and the squared nut D 
makes all firm and tight for turning or hollowing. 
A light horsehair bow is used with this tool; the 
turning out being done with a graver, flat edged, 
not pointedly, as that makes a series of rough rings. 
The inside surface of a barrel cannot be too 
smooth. 

Fig. 2 represents a very simple form of punch, 
making a small round or other shaped hole, 
accordingly as the punch-point and bottom-hole are 
made. It is screwed in the vice, and the softened 
end of the Spring placed exactly central over the 
hole. The punch is then held firmly down on the 
spring and struck with a hammer. The hole, if 
too small, is easily opened with a broach. ' Any 
burr should be removed with a file or a small steel 
chamfer, as shown in Fig. 7, which has three or 
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four cutting faces upon it, and is fixed in a wooden 
handle. In Fig. 3 we have what is called a riveting- 
stake, but this tool is exceedingly useful for piercing 
springs that are too narrow for the other punches 
to pierce correctly. Fig. 5 shows a form of steel 
punch which may be used in conjunction with this 
stake. The end of the spring is placed over a hole, 
and the point driven centrally ipo a 

Fig. 4 represents the ordinary jack punch. As 


FIG. FIG. 
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will be seen, there are three punches in this tool A ; 
these are set in the upper jaw, and held firmly 
there by screws, whose ends set in deep notches 
cut in the punches. The first pane is generally 
round, the others square and oblong, or both ob- 
long, and of two sizes. A hardened steel plate C 
is screwed to the lower jaw—which isa double 
one—and in it are cut three holes corresponding in 
shape to the punches, and just a shade only larger. 
A check-screw B limits the fall of the punches 
through the plate C. The spring is placed under 
the punch, at right-angles with the tool. The 
handles are then closed until the spring is pierced. 
This tool is shown about quarter size. 

In Fig. 6 is seen the usual form of spring- winder 
drawn half-size. Any kind of watch-spring may 
be wound into barrels with this tool. It has a 
double action, which is controlled by the rocking- 
click C and the shifting spring D working into 
the toothed-wheel B, the arbor of which passes 
from the crank-handle through the uprights of the 
frame to the collar G, which has a poppet F screwed 
into it, and which carries a small protruding pin or 
hook A. Round this poppet the spring is hooked, 
and wound up, and when wound, may be securely 
held by the movable lever E, which is free to move 
upwards, or slide backwards or forwards; but, 
when pressed down, is held firmly by friction 
between the chaps H. The part I is screwed in 
the vice. 

Reverting to the subject of springing ; some eld- 
fashioned workmen ignore all these methods 
of punching, and drill all the holes, opening out 
with a fine square file, if so required. The result. 
is the same, but itakos very much longer to drill 
through a piece of comparatively hard steel than 
it does to punch it. The extreme end of anew 
spring should always be thinned off a little, and 
either rounded or pointed. It very frequently 
happens that the barrel-hook or hole is not set in 
the centre of the barrel-ring. The spring-hook 
or hole should, in those cases, be accommodated 
thereto; otherwise, unless the spring is low in 
the barrel, it will not sit properly down in its 

lace. This should not be overlooked, as if the 
id risos it will possibly jam against the barrel 
cock, and retard or stop the watch. 

The barrel-holes should never be allowed to go 
large.. When they are so, they should either be 
carefully punched up or rebushed. The latter job 
requires skill, and can be done only with a mandrel 
or a Swiss turning tool. These remarks apply to 
every kind of watch-barrel. Frequently, the 
barrel-lid does not hold firmly in the gruove. 
When this is so, the edge of the lid should be 
slightly spread with a smooth-faced hammer on a 
smooth steel face of the vice. When sufficiently 
spread, it may be turned true with the centre, and 
bevelled off in the little tool, Fig. 1. The groove 
of the barrel may also be re-cut in the same 
tool. It should always be observed to keep 
the barrel perfectly free on the arbor, and clear of 
the cock and bottom plate ; any rubbing retards the 
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power exerted by the spring it contains. Occasion- 
ally, one finds that the barrel wobbles on the arbor. 
This may often be corrected by shifting the lid 
round. The barrel should not belet run unevenly. 
It is a commendable plan to always try the free- 
dom and truth of the barrel when the spring has 
been taken out for any purpose. Geneve barrels 
in particular are prone to stick a little on the arbor. 
Watches often stop from this cause alone. The 
roller on Geneve arbors is readily removed by un- 
pinning or unscrewing. The shoulder or hole 
should be reoiled before putting together. _ 

In concluding this subject of mainspringing, E 
hope my instructions will prove of service to a few, 
if not many. With the Editor’s permission I will, 
at a future convenient time, give a little instruction 
upon fitting new teeth to watch and clock wheels. 
The subject has been slightly touched upon by our 
esteemed ‘ Fellow- Workman,” who, I regret to 
see, has lately not been free from mud-throwing. 

It is notoften that men unite in themselves the 
artist as well as the mechanic; so I am sure any 
little want of correct drawing of the various parts 
of watchwork illustrated should not be too closely 
criticised. I had no difficulty at all in following 
and understanding all that “F. W.” has illus- 
trated, and I think he is to be warmly commended 
and encouraged for what he has done for the 
readers of the MECHANIC, and for what he evidently 
intends to do. Certainly, while he has such a 
warm supporter as “‘ Guyot,” he should not quail 
or refrain from doing his desires in his own way. 

Alfojoe. 


WATCH-REPAIRING. 


[19975.] —‘** Guyot,” in letter No. 19917, tells us 
that the only and proper way to repair a wide hole 
is to rebush and repitch, but does not tell us how 
to do that. Now, I am nut going to criticise, but, 
for the benefit of others, I will give my way of 
repitching and bushing holes. We will suppose we 
want to put in new.third and fourth holes in verge 
watch, we will bush the third first. Broach the 
holes out top and bottom, chamfer both sides, and 
rivet in a brass stopping. Pitch centre and third 
wheel together in depth-tool; place one leg of 
depth-tool in centre-hole, and hold the tool upright 
and score off on to third wheel-bar. Now, take 
out centre-wheel from depth-tool, and put in con- 
trate or fourth wheel, and pitch them together ; 
now place one leg of depth-tool in old hole of 
contrate-wheel and score off, the lines where the 
cross will be the place for third wheel pivot. Mar 
it carefully. Now place pillar-plate in mandrel, 
upright with back-centre—i.e., set the mark to run 
true and drill through; place top-plate in, and pin 
down upright top-hole, and drill off in the same 
way; remove from mandrel and stop up contrate 
pivot-holes, and pitch third and fourth wh 
together again in depth-tool; score off on plate; 
drill off same way as before described. I think, 
in this way, you will get the wheels upright and 
not lose the positions. Of course there may be 
better ways than this, but I always adopt this plan 
for new watches as well as forold enes. Of course 
it cannot be done for the small charge of 2s. 6d. ; the 
punch is generally used at that price. ; 

I agree with F. C. Patley respecting hair-springs ; 
they should not be drawn or interfered with to 
weaken them ; better to fita new one—it would be 
more workmanlike, : 

I would also ask ‘‘ A Fellow- Workman ” to give 
us a few more hints respecting the way to test the 
angle of verge pallets, and to know when the 
require opening or closing, also width of pallets. 


think he has skipped it over. I may say that I am 
only an amateur Working Blacksmith. 
BACK-STAYS. 


(19976.]—THERE are a great many patterns of 
back-stays, both fixed and travelling, used in 
turning slender work which would otherwise spring 
from the tool, and of course some of them are 
much better than others. I give four illustrations 
of those made and used by myself, each for its 
own particular work. Fig. 1 is the one I use with 
the self-acting mechanism of my lathe when turn- 
ing iron which is sufficiently long and slender to 
spring under the cut. It consists of a cast-iron 
upright, A, having a flat sole, which bolts on the 
saddle with two screws, which pass through the 
slots shown and into two holes tapped in top of 
saddle; the bottom of this sole is planed true, and 
has an arch cast in it to bridge over the surfacing 
screw. The side of the upright has a rectangular 
receptacle planed out to fit the shank of the frame 
B, which is of wrought iron, and is secured to the 
upright dy a bolt, the head of which is seen, and 
the nut is at the far side. This bolt, passing 
through a slot in B, allows a certain amount of 
adjustment. Tho front (C) of the frame is a loose 
piece fastened by two screws, and can readily be 
taken on or off to change the dies. The inside of C, 
as well as the opposite side of frame, are V-cham- 
fered, and between them slide two dies similar toa 
stock and dies for cutting screws, but of course not 
tapped. These are clamped together on the rod, 
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to be turned by two thumb-screws; the dies must 
be a good fit between the guide bars. In using 
this stay, the tool is set to cut in front of the dies ; 
and while travelling, by a turn of the thumb- 
screws, the dies are at once adjusted to the diameter 
of work, and move along with the tool the entire 
length of cut. For roughing cuts, I find hard- 
wood dies are best. as the tool leaves a fine 
screw-thread which imbeds itself in the wood, 
but which metal dies would break down and allow 
the rod to spring alittle; but when screw-cutting, 
hard steel dies, a pair of which I have, work very 
well. With this stay I once turned a rifle ramrod 
for a friend, 3ft. long, gin. diam. Fig. 2 is what I 
use in cutting spirals in wood or ivory, with a re- 
volving cutter driven from overhead. The upright 
is the same as Fig. 1; but in place of the frame and 
dies I simply put a piece of hard wood like D ; this 
is sufficient support when using a revolving cutter 
as tool, but would not do in turning iron. Fig. 3 
is the one I use when hand-turning in wood; for 
instance, for balusters or towel-rails. E is an 
ordinary tee-rest socket, which is bolted to lathe- 
bed under the middle of work. F can be adjusted 
vertically, and G slides through it horizontally, 
and the work is supported in the notch at the end. 
At the other end of G is aconed hole, and you may 
have a number of these holes of different sizes if G 
is made long enough. These are used for support- 
ing the ends of rods while being bored. G is 
clamped in desired position by the capstan screw 
at top. Fig. 4 is used for supporting one end of 
work while the other end is secured in a chuck on 
mandrel. For instance, in cutting a screw inside 
the end of the box of a carriage-wheel, or asa 
temporary bearing to run the mandrel of a friend’s 
lathe in while fitting a chuck toit. His an iron 
casting which is bolted across the lathe-bed with 
the side H next the mandrel, it can be set true by a 
carpenter’s square laid across the bed. Lisa 
rectangular piece of well-seasoned mahogany 
nicely planed up, and fastened to the uprights with 
two bolts which pass through vertical slots, and so 
can be adjusted for height. In I a central hole is 
turned, either coned or plain, to fit whatever job is 
in hand. This, of course, can be made of metal, 
but I find mahogany answers admirably. These 
four stays I have found to do their work remark- 
ably well, though there may be other patterns as 
good or better. ° F. W.G. 


IRON MOULDING. 


[19977.]—I SHALL try, with the indulgence of 
my fellow-workmen, to place something before 
them which will sometimes prove useful. I shall 
speak on the different branches of loam, green- 
sand, and dry-sand moulding ; show the different 
modes, and what I consider the proper one. Loam- 
moulding is considered the higher grade, and 
comes into use where there are large and heavy 
castings required, such as the cylinders, condensers, 
&c., of land and marine engines, turbines, &c. 

Where they are wanted sound and free from dirt 
a full pattern is never required, as in sand mould- 
ing. ‘To be a thorough loam moulder, a knowledge 
of geometry, and able to read a drawing, are very 
essential. In dry and green sand moulding thy 
operation is much the same. In each case you re- 

uire a pattern of the casting that is to be made. 

e difference consists in coating the dry sand 
mould with blackwash, and having the damp ex- 
tracted in a stove or oven. Green sand moulding 
is handy and cheap, and does well enough for the 
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general run of castings. In well-conducted shops 
there is hardly a limit to the dificult and heavy. 
castings that can be made in green sand. I will 
take iato consideration first the branch of loam in 
all its workings. The most essential tools required 
in a loam-shop to commence with are a spindle 
about 2in. in diameter and 8ft. long, some more 
and less. It requires to be turned true, and about 
Jin. at one end to be tapered or cone-shaped. 
Some require only to be rounded at one end. 

A socket or cross (as it is generally called) is re- 
quired for spindle to workin. To make a cross, a 
large centre or boss is rammed in what is called 
open sand with three or four arms (see figure). 
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The tapered end of spindle is coated with oil and 
blacking or tar, placed upright in centre of mould, 
and then metal poured in. After the casting has 
cooled the spindle will come freely out, when, after 
being oiled and replaced in socket, will work better 
than had the socket been drilled out in a lathe, as 
is sometimes done. In some shops, where con- 
venient, stays or jibs are placed against the side- 
walls with pedestal attached to steady and keep 
plumb the spindle. In such a spindle the socket 
will do lin. deep, and will make the truest job. 
The deep socket is poa, aud can be wrought 
with anywhere, and almost at any job, provided 
care be taken when setting the loam-board. To 
complete the tackle, an arm is required, to move 
up or down the spindle, with screws attached (as 
shownin figure), to fasten where necessary. When 
starting to a job, a good strong plate is required to 
build it on, all of which will be afterwards ex- 
plained. Then come the loam-boards, or skeleton 
patterns, according to the different kind of jobs. 
The subject for my next letter will be screw-pro- 
pellers, showing the different ideas and ways of 
moulding them. Foundry. 
(To be continued.) 


HOW TO MAKE A CHEAP AND ORNA- 
MENTAL BOOK-CASE. 


[19978.]—As no one has answered the last letter 
of ‘* Beta’s’’ (19854), I venture to reply by sending 
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an original design for bookcase, the sides of which 
can easily be cut by fret-saw or bow-saw, and 
smoothed up by file. The shelves are chamfered, 
and come within a jin. from the front, are grooved 
into the sides. The cornice is indented as shown. 
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It may be made of pine, and stained with oak 
stain, or pitch-pine got up clean and polished, with 
parts of it ebonised if preferred. Vega. 


HIGGINS’ CASCADE BICHROMATE 
BATTERY. 


(19979.]—Many users of batteries must have re- 
gretted the waste which eusues from the necessity 
of discarding zinc plates before completely worn 
away, and bichromate solution when only par- 


tially spent. Mr. Higgins has constructed a battery 
wherein these waste materials are utilised, and 
wherein the mercury used for the amalgamation of 
the plates is recovered. A is a stoneware jar of 
about a quart capacity, and provided with a spout 
near the top; Band B’ are carbon plates, sup- 
ported by the wood block C, and secured 
thereto, and placed in electrical communica- 
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tion with one another, by means of the bind- 
ing-screw D; E is a mass of fragments of 
old zine plates mixed with mercury; F is a 
guttapercha coated copper wire, bared and bent 
into a ring at the bottom end. It serves to make 
contact between the negative element of one cell 
and the positive of the next. The cells are placed 
in a row, One above another, as shown in the 
sketch, and above the highest is placed a reservoir 
of bichromate solution, below the lowest an empty 
reservoir. When in action, bichromate solution 
flows in a constant stream from the reservoir intv 
the first cell, from that into the second, and sa to 
the empty reservoir, whence the name of cascade 
battery. A single cell is stated to have, when 
used with new solution, an electromotive force of 
1:9 to 2:0 volts, with a resistance of 1-10th ohm. 
The current is said to be very constant, even when 
the battery is worked for hours together. The 
bichromate solution may be passed until the colour 
changes. The necessity of adding fresh zinc is in~ 
dicated by the formation of.a red insoluble salt of 
mercury. It is stated that this battery costs 24d. 
per cell per day, and that 32,000 ft.-lb. of work 
cost ls. 6d. The battery was exhibited in action 
before the Society of Telegraph Engineers the 
other day, and the account of ita capabilities, when 
published in the Society’s Journal, will be read 
with interest by those concerned in the question of 
economy in batteries. Alfred W. Soward. 


ORNAMENTAL SLIDE-RESTS. 


[19980.]—Wira regard to 19952, no doubt an 
eccentric lathe and drill can:be adapted to “ F. 
W. G.’s”’ slide-rest, but my objection referred to 
its not being well fitted to receive the ordinary 
cutters, &c.,in use. For my own part I prefer a 
slide-rest which does not require sucha special tool. 
So also with regard .to the screw ferrule, which 
makes one independent as to the level of the cut- 
ting partof any tool. Like “F. W. G.,’’ I make 
most of my own tools, but so various are they, 
made occasionally for the nonce, that it would be 
an intolerable nuisance to have to make them all 
accurately to one level. 

Asto the backlash, if “F.W. G.'s” plau stands 
the test of long wear and does not cause stiffness in 
working the leading screw, it is at least as good as 
mine, but I have the advantage of the easier 
working of the square threaded screw. Icanscrew 
up my divided nut without taking any of the slide- 
rest to pieces. 

When, however, ‘‘F. W. G.” proceeds to explain 
the modus operandi, then I prefer my theory to 
his explanation. However the screw is made, if 
backlash ensues in the course of wear, I fail to see 
how his clamping adjustment can act on the prin- 
ciple of a wedge. 1t may tighten the screw against 
the nut after some fashion, but I should think that 
backlash must soon ensue again. 

The suggestion I gave as to drilling and tapping 
the nut before sawing it in two wasa practical one. 
The first nut I experimented upon was not tapped 
before it was divided, and to this I attributed the 
imperfect working of the four screws. Inthe next 
nut I bored each of the four holes with two drills, 
. and tapping the smaller interior holes, procured 
perfect action of the screws after the nut was sawn 
subsequently. With regard to this method of 
curing backlash, it is a very simple and obvious 
one, and I do not take any credit to myself for 
devising it when the requirement arose; but so far 
from ‘‘ evidently quoting from Mr. Evans’ article,” 
I mentioned the plan to that gentleman a year ago, 
though I daresay it was no novelty to him. 

As to “F. W. G.’s”’ question, I really can see 
no difficulty in the case. Supposing I had drilled 
and tapped the four screw-holes throughout, 
which, I suppose, is the dilemma, I should simply 
have had to cut away the thread half through with 
a larger drill. I did not care to occupy your space 
with such minutic, thinking that if a man had the 
skill to repair a slide-rest after my fashion, he 
would have the wit to work out such details. 

M. A. 


LATHES AND LATHE-MAKING. 


[19981.]—In answer to ‘‘ Tinker?” (letter 19951), 
as to giving the dimensions of the different chucks 
and tools, they must be proportioned to each sepa- 
rate lathe. For instance, mine, though only a 
5iin. centre, has the mandrel-collar against which 
the chucks bed 2in. diameter, and the nose screw 
lin. There is also a boss, 3in. diameter, cast on 
front of headstock around mandrel, so that the 
ring of the oval chuck has to be rather large to go 
outside all, and the dimensions of it would prob- 
ably be no use to anyone else. 

In making any apparatus I always first make a 
working drawing full size, then wooden patterns 
of all parts requiring to be cast or forged, leaving 
them jin. too large to allow for trueing up. From 
these patterns the castings and forgings are made, 
and anyone who follows my example can, by care- 
ful measurements, easily proportion their patterns 
to suit their own lathe. With respect to ‘‘Tinker’s’’ 
plan of cutting a worm-wheel, I do not think an 


number, as the milling wheel does. 


ordinary Whitworth pattern tap makes a good hub. 
In the first place the hub, and, of course, the tangent 
screw, requires to have the threads cut deeper and 
sharper than ordinary screw-threads—that is, if 
you want them to last well; and they should be 
cut with a single point tool of a smaller angle than 
55°. Next, the straight flutes in a tap are not so 
well suited as spiral ones to give a good lead, as, 
during the passage of the flute there is no part of 
the tap touching the wheel unless the semicircular 
groove is pretty large, aad if the flute is of any 


-considerable width, the teeth of wheel might suffer 


damage through its revolution being slightly 
checked. I think itis of great importance that the 
teeth should be equally spaced if you want to have 
a close fit between wheel and tangent screw, in- 
stead of distributing any error over the whole 
With regard 
to the dimensions of my combined eccentric cutter 
and drill, the front part B, Fig. 1, is 23in. diameter, 
the part of head which revolves is lłin. long, and 
the hole through it for spindle Zin. diameter, and 
the stem ğin. square. F. W. G. 


DIVISION-PLATE FOR LATHE. — TO 
“J. K. P.” AND OTHERS. 


[19982.]—ArLL lathe amateurs who read this 
journal must be delighted to see “J. K. P.” back 
again. I know I am. I remember the old days 
from about Vol. X. to, I think, XIV. or XV. We 
used to get some real lathe articles and letters then. 
Just to keep his hand in, and to help an admirer a 
little, will “J. K. P.” kindly consider the follow- 
ing ?—I have a very nice little hack-geared lathe to 
which I wish to fit division-plate. Í shall have to 
fix plate to left-hand side of smallest speed-cone, 
left-hand end of mandrel. The largest plate I 
can getin will be Sjin. in diameter; but Í think 
the plate can be made thick enough to take two or 
three rows of holes on its rim; and to prevent 
crowding many rows of holes all on one side, I 
have an idea of placing half the rows on one side, 
and the remaining half on other side of division- 
plate. The arrangement of head stock will allow 
of this. Will “J. K. P.,’’ and other lathe corre- 
spondents, think this over and kindly advise me 
how many rows of holes, and how many holes in 
each will be best, assuming the plate to be dtin. 
diameter, and three rows of holes to go on rim. 

Division-Plate. 


ELECTRIC LIGHT DANGERS. 


(19983.]—TuEeRs is sume misunderstanding cur- 
reut upon this subject, which, I observe, is being 
made the basis of some little puffing and quackery. 
Among the reports as to the new lightiug experi- 
ment of Edison’s apparatus at Holborn, it is stated 
that, notwithstanding the magnitude of the machine 
and its great power, there is no danger from it. To 
prove this, the exhibitor ıs said to have taken the 
whole current through his body. Now, this state- 
ment is mere quackery, meant to humbug the 
observers. I should not have troubled to notice it 
if it had been stated only in the daily press, whose 
nonsense about these matters is too constant to be 
worth attention ; but when the statement finds 
its way into ‘‘ Scientific News,” p. 149, itis time 
to explain the fallacy. If the whole current given 
by that dynamo were to pass through any human 
body, it would simply destroy life. It is quite safe 
for any man to lay hold of the conductors, for this 
reason, lut the current will not pass into the body. 
That big dynamo would send no more current into 
the body than one of the medical batteries of 60 
Leclanche cells. 

That is where the humbug comes in very neatly, 
and leads reporters who are not up to the trick to 
state that the exhibitor, by way of showing the 
safety, passed the whole current through his body, 
when he simply laid hold of the two wires. Now, 
had he tried to do so by putting himself in the 
circuit between the machine and the lamps, the 
trick would have been at once exposed, as the 
lights would be instantly extinguished. The condi- 
tions would have been 120/ 8,000 = °015 ampère 
instead of 1,000. If the exhibitor merely added 
himself in multiple arc to the lamps, even a 
smaller current would go through his body, and 
my ‘015 is much too great, as it takes no account of 
the diminished E.M. F. of the machine. 

The fact is that danger to life exists only with 
machines of high electromotive force, which are 
not used in any case with incandescent lights. The 
serious danger isin connection with the Jablochkoff 
candles, where alternating currents are employed, 
and the violent shocks incidental to these are 
brought into play in addition to the mere passage 
of current. Sigma. 


NOTES ON DYNAMO-MACHINES. 


[19984.]—1. Two closed coils, in which currents 
are flowing in the same direction, attract each other. 
Two coils in which ourrents flow in opposite direc- 
tions, repel each other. 

2. If a current is flowing in one coil and another 
be brought near it, a current will be induced in the 


latter, and will flow in a direction tending to 
oppose the motion, i.e., in a direction opposed to 
the direction of the current in the first coil. If 
the second coil be withdrawn, the current will flow 
in the same direction in the second coil as in the 
first. 

3. The marked pole of a magnet behaves like a 
coil, in which the current flows in a direction op- 
posed to the direction of the hands of a watch. An 
unmarked pole behaves like a current flowing in 
the direction of the hands of a watch. 

4. Hence, if lines of force from a N. pole be 
added during the motion of the coil, the current 
will flow (looking on the side of the coil next the 
magnet) in a direction opposite to the hands of u 
watch, and if lines of force from a N. pole be sub- 
tracted during the motion, a current will flow in 
the direction of the hands of a watch. Let us call 
lines of force from a N. pole N. lines of force, and 
lines from a S. pole S. lines of force. 

5. The induced current always flows in a direc- 
tion such as tends to oppose the motion. If iron is 
placed in the coil the current tends to oppose the 
induced maguetism—that is to say, if by bringing 
the end of an iron bar, on which a coil is wound 
rapidly towards a marked pole, we make the end 
next the magnet a S. pole, the current flows ina 
direction which tends to meke that end a N. pole. 

6. Placing iron in the coil does not increase the 
number of lines of force, but renders the field more 
intense in the vicinity of the iron by bringing lines 
of force inside the coil, which otherwise would 
have passed outside it. 


7. Adding N. lines of force on one sideofacoil, and 
subtracting N. lines of force on the other side of the 
same coil, generates currents in the coil in similar 
directions. Adding N. lines on one side, and S. 
lines on the other side geucrates currents in the 
same direction. Adding N. lines on one side of the 
coil gives the same resu!t as subtracting S. lines on 
the same side. 

S. The E.M.F., in any coil in which a current 
is induced, is proportional to the rate of adding or 
subtracting lines of force; and the E.M.F.is ata 
maximum when the lines of force are being added 
or subtracted with the greatest rapidity. 

9. For the same weight of wire on the field 
magnets, the strength of tieid is nearly proportional 
to the squure root of the resistance, if current is 
constant and iron cores large enough to prevent 
saturation. 

10. The IE.M.F. of the machine, if the field 
remains the same, is proportional to the number 
of coils in the armature connected in series. 
Coupling the coils up in parallel circuit does not 
increase the E.M.F., but diminishes the internal 
resistance. 

1l. As a general rule, the efficiency of dynamo- 
machines is highest when the external resist- 
ance is double the internal resistance. The 
following gives the internal resistance of various 
machines :— 


Armature. F. Magnets. Total 


Ohms. Onms. Ohms. 
Burgin (3-are lights) 1:6 1:2 2°8 
“A” Gramme..... s "35 Gt 99 
Siemens (Medium) .  — — i) 
Brush (16-lighter).. 50 60 11°0 


12. In the Siemens and Weston machines, the 
armature is a holluw wrought-iron cylinder on 
which the wire is wound from end to end along 
the outside of the cyliuder only. The hollowcylinder 
is clasped by the poles of the electro-magnets, 
In the Gramme and Maxim machines, the arma- 
ture is a ring ; in the former constructed of soft- 
iron wire, in the latter of a series of fluted discs 
laid together. The surface of the ring inside and 
outside is covered with copper wire, all the coils 
being coupled up in series. The greatest dimen- 
sion of the cross section of the rings lies parallel 
to the axle. The Biirgin machine armature con- 
sists of cight hexagonal rings formed of soft-iron 
Wire, and wound somewhat like the Gramme arma- 
ture. The armature of the Brush machine con- 
sists of a cast-iron ring, with eight coils coupled 
up in pairs, and so arranged that the pairs are 
thrown out of circuit in succession. Three pairs of 
coils are always in the circuit, two being connected 
through the commutator in multiple arc. The 
Schuckert machine has a ring armature somewhat 
like the Gramme, but formed of a series of 
wrought-iron discs insulated from one another. 
The greatest dimension of the cross section of the 
ring lies perpendicularly to the axle; the coils or 
sections are all connected in series. 

13. The shunt dynamo gives a far steadier cur- 
rent under varying resistances than the ordinary 
dynamo. This at once constitutes its advantage 
and defect, for the current, although very steady, 
cannot bo increased to any great extent. 

14. To produce a field which is less likely to vary 
with every slight change in the current, cast iron 
has been employed for the cores of the field- 
magnets. Although, weight for weight, the cur- 
rent obtained with cast-iron cores is not so great 
as with wrought-iron, the current is much steadier 
under a varying resistance. E. 
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DYNAMO MACHINES. 


[19985.]—I am sorry to say I cannot give “H.” 
(letter 19929) all the particulars he requires, as I 
have not yet constructed my machine. I only put 
it forth as an idea, and certainly did not expect to 
get into such a hornet’snest. My position reminds 
me of that of the ‘‘ Light Brigade ’’—‘‘ Cannon to 
right of them, cannon to left of them, cannon 
in front of them,’’ &c. 

I should have liked to have replied at length 
to “D.” “Humble Bee,’ “Sigma,” and 
“ LL.B.A.,”? but have not time todo so. “B.” 
(19895) says nothing worth notice. ‘*‘ Humble 
Bee’s’’ letter contains some useful information, 
together with the very absurd statement that a 
current can be induced in a conductor moving in 
one dir2ction, in a magnetic field of uniform inten- 
sity. Itis something to know this, for we need 
not run our armatures at all now this wonderful 
principle is brought to light. If only the above 
conditions are fulfilled, the magnetic state of the 
armature will never chauge, and if it will give cur- 
rent without any such change of magnetism, we 
may let the armature stand at rest, and get just as 
strong a current as when it revolves. 

“Sigma” very rightly says just the reverse, that 


“the secret of getting current out of magnetism is 


to make the greatest changes possible.” I must 
confess after having read ‘‘Sigma’s ” letter that I 
partly forgot this principle while designing my 
machine, and only aimed at making a variation in 
the intensity of the field during the entire revolu- 
tion, in which at least I succeeded. Both ‘Sigma ” 
and ‘* Humble Bee’’ question whether I know if 
the opposing poles of the Brush field-magnets are 
similar. Where they got the idea that i did not, I 
cannot think. If on one side of the ring we place 
a N. pole and on the other a S. pole, it is very evi- 
dent that the currents induced in the wire on oppo- 
site sides of the ring will be in opposite directions, 
and will neutralise each other. 

I fully appreciate the kindly spirit in which 
“LL.B.A.” criticises my unlucky michine, which 

suppose is a failure as it stands; but I am still 
going on with thesubject,and hope to produce some- 
thing which will not meet so hard a fate. I see 
several correspondents inquiring for a good, cheap, 
simple electro-motor. I have designed and con- 
structed one which is likely to suit them, and will 
describe it shortly. 
_ In conclusion, there is one good result which 
follows my describing my ideal dynamo. If the 
machine itself is of no use, the letters which its 
defects have provoked are. Conrad. 
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THORNBERRY’S (?) TELEPHONE 
RECEIVER. 


(109S6.]—Tue telephoneereceiver, a description 
of which is quoted by you (p. 115) from the 
Setentific American, and which is stated by that 
paper to be the invention of Mr. H. S. Thornberry, 
is not altogether novel, as will appear from the 
following extract from a letter by Prof. G. John- 
stono Stoney in Nuture of Nov. 28, 1878 :— 

« A steel spiral... . was placed inside a coil 
of copper wire in circuit with a battery and the 
line. The spiral... . was fixed at one end, and 
xept tightly stretched by a string connecting its 
other end to a drum-head. In this arrangement 
no current passes through the spiral, but it is the 
core of an electro-:agnet, and becomes magnet- 
ised in a degree which changes with the altera- 
tions in the intensity of the line-current. Th's 
causes the spires to attract ono another with vary- 
ing intensity, and the tremulous motion so pro- 
duced is propagated by the string to the parch- 
ment. By this arrangement singing, whistling, 
&e., were heard wheu a Reiss transmitter was used. 
Probably a soft iron coil would have been better 
than the steel spring I used, and tho apparatus is 
susceptible of other obvious improvements which 
would add to its sensitiveness.”’ 

Alfred W. Soward. 


THE NEW TELEPHONE RECEIVER. 


[19987.]—On page 145, No. 7, Vol. XXXV., you 
gave us a description of a xew telephone receiver— 
another American invention. 

I beg to inform you that the spiral core I in- 
vented and used in November, 1580; it was sur- 


rounded by a cvil in precisely the same manner as 


the engraving shows it. Another moditication of 
it: I used three coils, one connected to a few cells 
to magnetise the spiral, and the other two to re- 
ceive the induced, or the current from the micro- 
phone direct. I also connected the two coils to 
the cells, and the centre coil to line. Again, I 
dispensed with the coils altogether, and passed the 
Current through the spiral core, which I tried in 
Copper, iron, steel, platinum: once more,I used a 
Strained wire in place of spiral, with fair results. 
None of the experiments were so good as witha 

ell telephone, whether through my unwilling 
attendant or not I cannotsay. Not beiug satisfied, 

Placed them aside, where they still remain. I 

ave not sent this as a boast or claim, but to show 


how it is possible for two men to invent the same 
thing, separated by thousands of miles. 
George Tolman. 


SEEING BY ELEOCTRIOITY. 


[19988.]—** W. L.” (letter 19941, p. 151) is not 
quite right in supposing that no method has been 
suggested for forming an image in light and shade 
at the receiving station of the telectroscope. Pro- 
fessors Ayrton and Perry have devised a means of 
doing so. They say (Nature, April 22, 1880) :— 
“ Our receiver at the distant station was, in our 
original plan, a collection of magnetic needles, the 
position of each of which . . . . was controlled by 
the electric current passing through the particular 
telegraph wire with which it was connected. Each 
magnet, by its movement, closed or opened an 
aperture through which light passed to illuminate 
the back of a small square of frosted glass. There 
were, of course, as many of these illuminated 
squares as of selenium squares, and it is quite evi- 
dent that since the illumination of each square 
depends on the strength of the current in its cir- 
cuit, and this current depends on the illumination 
of the selenium at the other end of the wire, the 
image of a distant object would in this way be 
transmitted as a mosaic of electricity.’? The plan 
was a suggestion merely. 

Alfred W. Soward. 


ETHOXO-HYDROGEN LIMELIGHT. 


[19989.]—In answer to Mr. Broughton’s letter, 
No. 19900 in your issue of April 7th, in which he 
leads our readers to suppose that I have copied his 
apparatus, and that I am suffering from an explo- 
sion caused by limelight apparatus; now, as 
regards the latter, I was busy at work in my upper 
workshop, when an explosion occurred behind me, 
tearing up the floors, £e., and injuring myself, but 
not in the least damaging the work upon which I 
was engaged —viz., finishing off an ether generator 
ready to send away the following morning. In 
answer to the first part, I frankly acknowledge 
Mr. Broughton to have been the first tointroduce'the 
use of ether vapour instead of hydrogen gas froma 
bag under pressure; but, at the same time, allow 
me to assure him that I was not aware of the faet 
until last January, when a friend of miue lent me 
the British Journal of Photography of February 
25th, 1881, containing a full deecription of his 
automatic limelight apparatus; but, had I seen 
tho account of it before, I should not have been 
tempted to copy so complicated an affair as that. 
Since I made my first mixed jet (now about 12 
years ago), it has been my study to improve the 
oxy-hydrogen apparatus: (1) by doing away with 
all superfluous accessories, and, if possible, to make 
it perfectly safe to anyone using it with ordinary 
care. I soon found the mixin; chamber of the jet, 
picked with 30 thicknesses of fine gauze wire 
placed one-sixteenth of aninch apart, wa3 useless 
for safety, as the flims would piss back through 
the whole without beiug extinguished. (2) That by 
placing both gas-bays in one pair of pressure 
boards, and using from liewt. to S:weé. pressure, 
according to the size disc required, and with 
the plain mixed jet—i e., the O and H tube 
joining as close as possible to the poiut of igniting 
without packing—there is not the least danger; in 
fact. the flame itself can only burn at its greatest 
brilliancy when the gases are properly mixed, and 
the taps themselves aro the parts to rezulate. 
Again, I have more often than not used bags of 
different sizes—viz., hydrogen bag 36in. by 30in. 
by 2fin., and oxygen 36in. by 2fin. by 24in., and 
have never once had the least mishap. I tried 
spirit vapour in lieu of pure hydrogen by passing a 
stream of oxygen under pressure through a genex 
rator containing cotton wool, lamp cotton, Ee., Ee., 
saturated with spirits; also the wash-bottle prin- 
ciplo, as described by Mr. Broughton; but these I 
discurded as worthless, as I found tho oxygen did 
not tike up sufficient vapour to render itimpossible 
for the flame to light back, for on turning off the 
hydrogen tap, or even iu dissolving the gas re- 
maining in, the tubes would explode with a nasty 
snap, and sometimes blow olf the indiarubber tubes, 
but nothing more serious. It was not until last 
December that I was able to overcome these diffi- 
culties, and to offer a most safe, simple, and inex- 
pensive generator to the public. I have used it 
with Chadwick’s Oxygen Generator, both with 
the blow-through and mixed jet, using my usual 
6-way dissolving tap, regulating th hydrogen flame 
with the by-pass to the lantern not in use, always 
with the greatest of success and superior results, 
to that obtained by the ordinary hydrogen. For 
public exhibitions I should prefer using a gasbag, 
especially if the disc required was from 20ft. to 
30ft. in diameter; for that purpose a bag of oxy- 
gen 36in. by 30in. by “tin., and with 3cwt. pres- 
sure, would contain a. ple oxygen for a biunial or 
triple lantern for an exhi sition of two hours. Mr. 
Broughton speaks of saicty-valves ; allow me to 
inform him that a townsman of his, Mr. Chadwick, 
has made a valve which he says he has tried under 


severe tests without lighting back, which I firmly | 


believe; although by using my simple generator 
and jet, I defy any person to cause my generator 
to explode through any way it may be used for the 
oxyhydrogen light, and not using any more care 
than any ordinary gas-burner would require, and 
unless wilfully done. Anuy of your readers requir- 
ing information regarding the ether - hydrogen 
light, I shall be most pleased to give it to them. 
Fredk. Fisher. 


RAILWAY BRAKES. 


[19990.]—I can confirm, from personal experi- 
ence, the statement made by “0. E. S.” this 
week, in letter 19962, with reference to small ejec- 
tors using a very large quantity of steam, and 
seriously detracting from the steaming powers of 
locomotives. From my experience, I estimate that 
the ejectors use about 21b. of coal per milo. Now, 
Sir, I should be very much obliged if any of your 
correspondents could tell me the amount of steam 
required to actuate a pump to perform the same 
work, because I believe that a pump would be 
better and cheaper. I was much interested to notice 
that there exists a Westinghou-e automatic 
vacuum brake. Will some reader furnish me with 
the details cf this brake? It issutisfactory to find 
that the railway companics are fitting a large pro- 
portion of rolling stock with brakes which at least 
appear to be eflicient. But I shall be glad to know 
the opinion of your readers with regard to the 
vacuum brake now used on the Midland. Is the 
statement correct that if caunot be applied to 
engines and tenders, and that the power leaks 
away in two minutes? If so, does it fulfil the 
Board of Trade conditions ? 

A Railway Servant; 


ERrratuM.—OBSERVATIONS OF KNoWN DOUBLE 
Srars.—In letter 19937 there is a mistake I wish 
to correct in my obseevations. For p Cancri put £ 
Cancri.—W. H. Gace, Eastbourne, April 29. 


—— — ee 


48) Ih C3 
REPLIES 10 QUERIES. 
——+4+— 

*.* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and numberof the query asked. 


[15892.]—Calorific Intensity (U.Q.)—En- 
RATA.—Page 135, col. 2, lino 25, for t (3-14 x 1°20),”’ 
read *§3°Lt + P29)”; line 45, for “ 1,000 715°96,’” 
read 612,600 / 15:90; in formula at bottom of col., 
oO read *¢.’—ALFRED W. SOWARD. 


[45923 ]-—Brazing Bicycle Forks.—To make 
a good jov of this you want to be very careful, and 
if you know nothing about brazing, there is no 
doubt that you will make a mess of it the first 
trial; but practice makes perfect. Now, if you | 
have a forgo, take and clean and tit the joints, aud 
drill a small hole in fork near the end of shauk, to- 
wards the inside. This will allow the brass to run 
round the end of shank and make a solid joint, in- 
stead of a good muny joints that we get with our 
machines; just the buttod crevice tilled with 
brass instead of a good solid joint. which ought to 
be where the strength is wanted. Now, considering 
that the fork will expand from the sbank when 
placed in the forge, and get loose, you had better 
put a small piu through both, so as to keep 
steady while brazed. You will have to damp with 
water and put some powder borax iu joint, place 
the joint together, and put pin through. Now 
place ia a clear fire, but don’t blow until you think 
the shank is as hot as the fork, as the fork will soon 
burn, being so thin. When hot, place some small 
pieces of sheet brass or spelter on tho butted 
crevice, and the small holo that I have mentioned 
above. Now start blowin, steadily, and keep add- 
ing alittle borax, and kesp the forge shovel over 
the joint, soas to beat the Himes on to spelter. 
This will make a good strong joint if done right. 
—JUMBO. 


[16069.]—Automatic Arrangement.—I know 
no reason why the arrangement described by 
“S. W. M.” should not work well; the divisions 
would, of course, all bs of one width; depth, of 
course, would be immaterial. I should prefer a 
coutinuous motion to the drum, and in fact the 
drum could have a pointer and a dial outside its 
circumference, so that the drum would, at the sume 
time, indicate the time for the three hours during 
which it would work.—W. J. LANCASTER. 


[46221.]—Clock and Watch Trains.—Tuero 
is a most excellent manual or handbook for clock 
and watchmakers, by Mr. F. J. Britten, the well- 
known secretary of the British Horological Institute, 
Northampton-square. There are 172 pages, octavo, 
and amply and indecd well illustrated by draw- 
ings of tools, and ’scapements and keyless work 
for watches, as well as plenty about clocks. There 
are tables of watch, clock, and marine chrono- 
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meter traine, and others for various purposes 
belonging to such work. The book comes down to 
the latest date, having been published only in 
January last. It contains the cream of the richest 
horological milk in Clerkenwell, and that is saying 
something. No student of the art, whether 
amateur or otherwise, ought to be withoutit. It 
is to be had at the Institute, and is a fitting com- 
panion to Nellthrop.—C. S. M. 


[46227.)—Ground Pipeclay.—In answer to 
«A Machine Tenter,’? I may inform him that 
ground pipeclay has for the past seven months been 
used by some of the largest calico printers in place 
of flour, gum, or other expensive substances, for 
the thickening of colour. It is a splendid article 
for this purpose, and is ground by a patented pro- 
cess, and sent out in bags as fine as flour. Idonot 
know of any manufacturer except one at Bacup, 
who supplies all we use, the name of the firm being 
Preston and Co. As to the quantities used, it 
varies with the kind of colours or paste required, 
but if ‘‘ A Machine Tenter’’ will state the particu- 
lar shade and kind of colours, I will give him 
farther information on hisinserting a fresh query. 
The article is not as white as china-clay, but has 
far superior thickening qualities, and for all kinds 
of block printing on textile fabrics is an indis- 
pensable article and one that is slowly but surely 
making its way in the printing trade.—PRACTIOCAL 
CoLOURMAEKER. 


[46296.]—Harmonium or Organ.—In case 
any of your readers should be misled by the state- 
ment of Mr. G. Fryer on p. 157, permit me to say 
that ‘‘ any person at all acquainted with the interior 
construction of the American organ,” provided he 
wanted tubes as shown by ‘“‘Joiner,’’ on p. 66, 
would plant them with just the same aspect as 
that gentleman has done. If the mouths of the 
tubes had faced the back, the reeds might perhaps 
have been removed a little more easily—say two or 
three minutes’ quicker for the whole row; but 
“Joiner” has placed them with their mouths 
towards the inside for a purpose which evidently 
has not entered into the imagination of his critic. 
The reason that no one—save Mr. Fryer—has 
pointed out this ‘‘ objection,” is simply because it 
exists only in his imagination; there is no difficulty 
whatever in removing reeds place as shown by 
t Joiner ” on p. 66.—ORGANON. 


{46355.] — Photo. Enlargement.—To MR. 
LANCASTER.—You can enlarge splendidly with an 
ordinary magic-lantern, and your achromatic lens ; 
in place of the front belonging to your friend’s 
magic-lantern, have the quarter plate lens fitted to 
the lantern; then cover all other parts of the 
lantern, so that no light can get on to screen beside 
that which goes through the lens. Now put the 
negative into the lantern, and on a card, same size 
as you want to enlarge, carefully focus the image ; 
then put on cap, having sensitive paper on card, or 
drawn tight on a frame; then expose, afterwards 
developing as per the instructions sent out with the 
paper.—W. J. LANCASTER. 


(46371.}—Barlow Lens.—The plano-convex is 
crown, and the double concave is flint. I described 
this a fortnight back. The plane surface towards 
object-glass is the better way to use it.—W. J. 
LANCASTER. 


[46377.}— Electro-motor for Tricycle. — 
Nothing of the kind has yet been made to my know- 
ledge. I have been for some time experimenting 
in this direction, but not with secondary cells. I 
have a simple form of an ordinary battery that 
gives ample current. It is the reduction of weight 
one has to work so much for; but even this will 
become possible.—W. J. LANOASTER. 


[46379.] — Gramme Dynamo - Machines — 
You eae) require someone to look after tue 
machines. Too hard pressure of the brushes has 
nothing to do with it. They should press hard 
enough to make good contact, and the surfaces 
should be kept clean. The fire is caused by sparks 
jumping across from the divisions of the commuta- 
tor a3 they come near the brush—.¢., the current 
won’t wait until it reaches the, proper place to be 
taken off. Probably that is due to some faulty 
joints in the leads, or to driving so fast that more 
current is produced than is required.—T. P. 


[46381.]—Three-Legged Gravity Escape- 
ments.—To E. H. NEtson.—You may, or may 
not, be perfectly correct in your statements con- 
cerning the above. As regards paragraph 14, I 
am not prepared to argue the point with you. For 
the benefit of the querist who addressed himself to 
me, I sent what was, as I said, an almost literal 
transcript from Benson’s book. The particular 
paragraph, also all to which numbers are prefixed, 
are Benson’s own. There are, I think, few more 
reliable authorities upon clockwork than Benson ; 
so I think such a statement would not have been 
published tothe world without proof being at hand. 
I may say that the book is about seven years old, 
80, possibly, Benson’s ideas have since been im- 
proved upon. Should these letters meet his eye, 
one and all will, I am sure, be benefited by a few 
words from him in explanation.—ALFOJOE. 


[46388.]—Plaster-Blocks.—Alum will help to 
mike plaster hard, but it also delays the setting. 
Lime-water prevents it cracking. I think if 
“ Ladle” tries a little sulphuric acid in the water 
he mixe: the plaster with, he may find the best 
remedy.—Nun. Dor. 


(46392. | —Froth.—Froth is simply in this case a 
number of soap-bubbles, produced by air being 
driven in when agitating the solution, which, 
being of a slightly viscous nature, forms a more or 
less durable envelope. Hard water hinders the 
formation of the froth, simply because it hinders the 
solution of the soap.—T. P. 


[46393.]— Soap. —I would suggest that this 
query could be answered by a few experiments. 
P. 


[46399.]—Small Quantity Battery.—As you 
want one to stand ‘‘turning upside-down,” I am 
afraid you will find some difficulty ; but, perhaps 
the lime chromate would be best.—S. E. 


[46399.] Small Quantity Battery.—To Me. 
LANCASTER.—I do not know of a cell that would 
do what you want, and to have its elements left in 
the liquid all the while. The bichromate is one of 
the most easily-worked cells you can have, and it 
would be an easy matter to so make the cell that 
the zinc should draw out, and a small valve close 
over it and keep cell watertight; the rod carrying 
zinc can also be hinged to fold down on the top of 
all.—W. J. LANCASTER. 


(46404. Medical Battery.—I cannot find any 
answer to your query in recent numbers, and if 
not too late I shall be pleased to give you all the 
directions you require. Insert another query, 
saying whether you wish to make a medical battery 
only or a coil and cells.—W. J. LANCASTER. 


[46413.]—Bamboo Whistle —I would suggest 
that you copy the flute for position and size of 
holes, and also for the bore; but bamboo is not a 
suitable wood.—Nuwn. Dor. 


[46414.]—Electric Engine. —Electric engines 
for driving tricycles may be ‘‘coming’’; but at 
present they would involve a considerable weight 
in themselves, and a heavy load in the shape of 
battery, the cost of which for zinc and acid would 
add materially to the ‘‘ disadvantage ” side of the 
question. For information on carbonic acid 
engines see Brunel’s ‘‘ Life’’ (Longmans), and 
look through the records of the papers read at the 
Royal Institution by Faraday, in 1823. Sir 
Isambard started the experiments which were 
carried on by Mr. Brunel with all the assistance to 
be gained from constant intercourse with Faraday, 
and the result was that the carbonic-acid engine 
was relegated to the limbo of failures as of not 
sufficient account.—Nun. Dor. 


[46414.]—Electric Engine.—To Mr. Lay- 
CASTER.—I am sorry I have been unable to write 
an answer before, but it has been impossible (much 
to my regret) for me to keep up my correspondence. 
The causes are too many to mention, but one was 
due to falling off my tricycle and sustaining a 
severe sprain of my right thumb, which has pre- 
vented my holding a pen for any lengthened 
period of time. I found that with the pen holder 
strapped to my forefinger I could write slowly for 
an hour; then having a rest, I could go on again, 
but of course I only wrote what was absolutely 
necsssary, and even now, while I am writing, it is 
very painful to hold the pen for any length of 
time, but I cannot longer forego the pleasure of 
doing what little I can to assist the readers of the 
Mrcnanic. As to the motor, I have been unable 
to continue my experiments, but I hope soon to be 
uble to do so, and I will at once communicate 
auything worth knowing.—W. J. LANCASTER. 


[46424.]—Circular Saw.—I am much obliged 
to “ Pattern Maker’’ for his advice in reference to 
this query, viz., ‘‘to send the saw to a saw-fettler’s 
and get him to hammer it.” No doubt that would 
be a good plan; and, of course, a good plan is 
what I wanted. Butas I do not know of any saw- 
fettler in my neighbourhood, and as, more particu- 
larly, the object in asking questions in this journal 
ia to elicit information by which querists may 
themselves do what is wanted, I again ask some 
practical correspondent to look at my original 
query (46424, page 44, March 17, 1882), and kindly 
tell me how to make my saw flat and in good 
working order without taking it to a saw-fettler or 
anyone else.—CIRCULAR SAW. 


7 [46435.] — Magnetic Bell Hammers. — I 
cannot quite understand the form of bell hammer 
you have which you call a ‘ wheel-revolving 
magnetic bell-hammer.’’ Let me know something 
more about its construction, and I will do my best 
to advise you correctly.—W. J. LANCASTER. 


(46452.] —To ‘‘ Finem Respice.’’—I am obliged 
to ‘‘Finem KHespice’’ for his reference to my 
quarter view lens, sold’ at 5s. I need hardly say 
in the pages of the Mxrcuanic that the lens 
“ Finem Respice’’ refers to does work as well as 
lenses costing ten times the money—thereareso many 
of ‘‘ our ” readers who have them, and who have 


sent to me charming prints and equally charming 
letters about these lenses. It is always a pleasure 
to me to put scientific apparatus in the hands of 
every amateur at the lowest possible cost; there 1s 
much more gratification to me in doing this than 
there would bein charging exorbitant prices.— W. 
J. LANCASTER. 

(46457.] -Battery.—Half a dozen Fuller’s cells 
ought to do the work yourequire. You, of course, 
know their build: if not, I shall be very pleased to 
give you full instructions for fitting them up, &c. — 
W. J. LANCASTER. 

(46472.] — Magneto-Electric Machine. — A 
machine to do the work you want it to do would be 
past your hand. You can buy a machine that will 
do it well, but as to making one, that is out of the 
question. You could not depend upon a small 
machine to equal a couple of Daniells; better go 
on quietly with your present cells than bring upon 
your head a heap of troubles.—W. J. LANCASTER. 


[46481.]—Boiler-Pump.—I am sorry to say 
that I cannot give ‘“‘ Slocum Podger” any given 
rule for finding how full the pump is; the only 

uide, to my knowledge, being the speed and con- 
sition of pump. If the pump be running very 
fast, then the full stroke will not be delivered, as 
the barrel does not get time to fill. When the 
water is driven out again, or if any of the valves 
are not air-tight, the vacuum will be partially 
destroyed, and consequently the pump will not 
deliver the full stroke. Being only a ‘‘ younker,”’ 
I would like very much to hear from any of the 
“ old hands” if there is any correct way of finding 
this out.—WAS-HEIL. 


[46489.]—Bicycle Making.—To ‘‘SuNLIGHT.”’ 
—In reply to your inquiry, my lathe is a 5in. centre, 
single geared, having only hand-rest. I shall feel 
grateful for the promised instructions as to making 
drilling-spindle, and if you could also set me right 
as to the following, you will confer a further boon. 
Has front wheel spindle and back wheel cone to be 
case-hardened before brazing the hubs thereto or 
after’ If the former, will not the heat caused by 
brazing tend to soften them? and if the latter, 
will not the heating of spindle and cone for the 
purpose of hardening melt the brazing ?—AN 
AMATEUR. 

[46491.]—Telescope.—To Mr LANCASTER. — 
The eye-lens of eyepiece in your telescope is too 
near to your eye when using the telescope. If you 
could alter the cup over eye-lens so that the lens 
might be a good #iv. uway from your eye, then the 
telescope would work well; generally the cap is a 
distance above frout of «ye-lens; then the glare is 
not ay parent.—W. J. LANCASTER, 


[46492.]—_Horizontal Winding Engines.— 
As I bave not yet seen this query replied to, 
perhaps I may be allowed to state my views on 
the subject. To begin with: for engines of the 
size given, I would recommend drop valves (called 
by different names in different parts of the country, 
such as stamper valves, equilibrium drop valves, 
&c). With these valves there is less friction than 
any other ; they can be placed closer to the cylinder, 
and so save long steam-passayes. You will 
require four valves (two at each end of cylinder), 
one steam, and one exhaust. They are best worked 
by a lay shaft driven from crank shaft by mitre 
gearing, and the valve levers worked either by 
tappets or eccentrics. The reversing is similar to 
a slide-valve, but easier as a ruie. The first cost 
of an engine with drop-valve is greater than the 
cost of one with plain slide-valves, but the diffe- 
rence is amply returned vy the lessened cost of 
working.—LABOR OMNIA VINCIT. 


[46497.] — Fortified British Cities. — The 
subject mooted by *' Autiquary ” is an interesting 
one to all readers, as the existence of such fortified 
places is instructive as to the condition of this land 
in early times. No doubt members of the Archro- 
logical Society, who have access to all documents 
relating to this subject, are well up in the matter, 
and if one of them would condescend to give a 
little information to the readers of ‘‘ours,’’ it 
would be conferring a boon on many who have not 
the opportunities they have. I uuderstand Oswestry 
was anciently a fortified town, had strong walls, 
and four gates. The gates existed up to 1783: 
remains of the wal's are still to be seen in various 
places. —CuURIOU3. 


(46503.|—_Jamming of Tapered Journals.— 
Many thanks to "J. J. A.,’’ Liverpool, for his ` 
communication ; but if he will refer again to p. 31 
he will see that it is hardly an answer to my ques- 
tion, What I want to kuow is what slant tu give 
the sides of a cone (I merely gave the sketch as an 
example for convenience of reference), in order 
that it may be theoretically on the point of jamming 
when fitted into a similar female cone. I am aware 
that the taper shown is far too “quick?” for an 
actual lathe, but it was necessary in order to get 
the sketch into the space allotted to it, and at the 
same time to give my meaning clearly. If 
«J.J. A., Liverpool,” wul answer my query in the 
precise terms of the original, using the sume letters, 
he will be doing me a great favour. Perhaps 
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“ Tubal Kain or“ Sunlight” will give the required 
information ?—GLATTON, 


[46517.]— Preserving Wood Troughs —Pro- 
cure a few sheets of laminated lead and a small 
quantity of copper tacks; line the troughs with 
the same, and the desired end will be obtained.— 
A. Manocg. 


(46518.]—Cotton Wadding.—I shouldimagine 
the necessary machinery to make a single sheet of 
wadding would cost several hundred pounds. The 
cotton, after it has been ‘‘ ginned ”* to free it from 
&c., is passed through the ‘‘carding’”’ 
engine, which delivers it in a thin, wide sheet, or 
film; and I believe ‘‘ wadding’ is a number of 


$ these sheets laid one on the other, and finally 


mmed on one side. I hoped someone better 
qualifieed would answer this. Would anyone re- 
mind sme of the precise uses of the ‘‘slubbing 
frame 7’ and roving engine ?—MURANO. 


[46526.|—_Removing Spots from Telescope- 
Glass.—Do not attempt to remove the spots your- 


: self, or you will most probably destroy the lens 
i; altogether. You might send it to any good optician, 
: who would do it for you without at all damaging 


the lens. A Darlot lens is generally a good one, 


:: and should never be tampered with.—W. J. LAN- 
iy COASTER. 


ee — Yacht - Deck. — I fully endorse 
«J.J. A.’8”’ correction of my reply. I had over- 
looked the size of 20 tons, and was thinking of one 
that I was once part happy owner of, and about 
12 ton size.—Workina Tom. 


(46537.j— Miniature Spectroscope.—To Mr 
LANCASTER.—You had better purchase the five 
prisms already cemented, then build them in a tube 
with an adjustable slit at one end and an eyepiece 
at the other end—by which the slit can be accu- 
rately focussed. The prisms are difficult to make, 
and I would not advise you to attempt them. 
Canada balsam would not at all answer the pur- 
pose.—W. J. LANCASTER. 


[46552.] Loosening Green Baize —The best 
method for ‘‘G.’’ to adopt will be to get a pail of 
hot water and a sponge. Afterwards damp the 
green baize for about five minutes, and it will 
become quite loosened. Then, taking a chisel, 
scrape off the baize as required, and our querist 
will find that a very neat and satisfactory finish 
will be the result.—A. Manock. 


(46556. ]—Skin-Disease.—If ‘‘ A Sufferer”’ will 
try the following, I think he will find a benefit. 
Half lard without salt in it, and half Stockholm 
tar melted together, and a littlerubbed in at night 
and washed off in the morning.—J. COLLINS. 


[46575.]—Photo-Lenses —To Mr. LANCASTER. 
—To pepin with, see that the lenses are placed in 
their cells correctly. Thus, the front lens should 
have its convex surface outwards, then the back 
combination should be put into cell as follows: 
the crossed convex lens should be put into cell with 
the weakest convex down, the deeper surface being 
upwards; then a ring of tube jiu. deep should be 
put on to lens, and the concave surface of the 
concavo-convex put down upon the ring, and the 
counter-cell screwed in its place; and lastly, screw 
the two cells into the tube, so that the two inside 
lenses should be 3in. apart. The lens will work 
then at its best.—W. J. LANCASTER. 


_{46583.]—Small-Quantity Battery.—If a 
bichromate cell would suit your purpose, make one 
with a water-tight lid; have the carbon and zinc 
plates long enough to reach half-way down the 
cell; then add sufficient solution to be within jin. 
of the plates, and by turning the battery upside 
down, the action would commence. The lid should 
be hollow, so that you could pour some melted 
paraffia to cover the connecting brackets, &c. You 
cCannotihave a dry battery at present. Would a 
small dynamo suit you ?—GEORGE TOLMAN. 


_ (46587. ]—Dynamo-Machine.—Let us know a 
little of the construction of it, and I will soon set 
you right.—Grorcs TOLMAN. 


(46594.] — Heating Water.—To ‘‘Lasor 
OMNIA Vincir.’’—Many thanks for your answer 
on p. 137. I will explain a little better about the 
tank if possible. We have Sin. pipes from our 
boiler carried many hundred feet for heating pur- 
poses. About one hundred feet from the boiler my 
water-tank is fixed and supplied with water inde- 
pendant of the boiler. The water is required boil- 
ne all day long, and to feed with cold when any is 
“dais We have a cold-water cistern to feed the 
b ak, and all goes on well enough until the water 
pee back into the cold supply pipe, then it over- 

Ows the cistorn and tank gets nearly empty. I 
ave heated the water as you see with the steam 
e g into it, and as soon as it boils the waste of 
tank: goes on through my air or vent-pipe. The 

18 below or under the Sin: pipe the steam is 
en from. — JEFF. 


(46599,) — Photographic Portrait-Lens. — 


ead my answer 46575, and if your lenses are put 


sogother correctly as there described, let me know 


& more about its construction and sizo, 


and I will do what I can to help you.—W. J. 
LANCASTER. 

[16603.1—Induction-Coil Failure.—I think 
the fault isin the cell. If you will have a bichro- 
mate battery, then wind your primary to suit it. 
Two layers of 29 ~nuld have been better; as it is, 
two layers of 16 vitzrs about 0:1 ohm. resistance ; 
this would soon take all the pluck out of the cell. 
You had better, now the coil is wound, use a 6in. 
Bunsen or more cells. The varnished paper will 
do for insulation. Test the secondary again, and 
place the galvanometer several feet from the coil. 
Let me know result.—Grorce TOLMAN. 

[46605.] — Dynamo-Machines Sparking. — 
This is sometimes due to a little oil being on com- 
mutator, or brush a little behind time.—GrorGE 
TOLMAN. 

[46606.] -Headstock.—To ‘‘ Sunricat.’’—The 
time at my disposal is so very limited that the 
sketc h I send you is a very rough one, but it will 


perhaps give you some idea in conjunction with the 
description. First let me say that the main casting 
looks somewhat heavy, but I am strongly opposed 
to flimsy castings in any tool, and I therefore 
sketch such proportions as I should use myself. 
You will note that the mandrelis made with double 
cones, the back one sliding on a feather and set up 
with lock-nuts. For a 5in. headstock I should use 
a thread on the nose lin. diam. and 8 threads to the 
inch ; let the screw be lin. long, total length of 
mandrel, 19in , bearings to be 3in. long each. The 
gears must be according to what patterns you can 
get, except you buy them ready cast of the correct 
size and pitch. The gears you had better let me 
know as to whether you can get patterns or not. 
There should be the two large wheels, about 7in. 
diam., 14 wide and about Zin. or jin. pitch; the 
back gear shaft is carried on arms cast in one with 
the headstock, as shown. The other details will, I 
fancy, best be got at by your asking me questions, 
but I would strongly advise you to make a scale 
drawing before you attempt a start.—SuNLIGHT. 


{46607.]—Fuller’s Battery.—It is not suitable 
for your purpose, unless your apparatus is made 
for it.—Grorce TOLMAN. 


(46607.]—Fuller's Battery.—I have had large 
numbers of these at work, and at one time had 
them in circuit for months ata time. They are a 
fairly constant form; but the great thing is that 
they are practically powerless. I had a variety 
of forms, to arrive at (if possible) the best form; 
the result being I classitied them into two forms— 
one for the maximum of constancy, and the 
other for maximum power, the time in action being 
a secondary point. If the utmost power be wished 
for a limited time only, say a week or two, then I 
found a cast-zinc plate in a flat porous cell the best 
form ; if for constancy, then a star-shaped zinc in 
& No. 5 round porous cell—the carbon element 
being the same in both cases: viz., a plate of 
carbon 7in. by 3sin. It is really a double fluid 
bichromate form. You would require a contain- 
ing-pot, either flat or round, as the case may be, 
a porous coll the same, a plate of carbon the size I 
name, and the plate or ‘‘ star ’’ of zinc. A sketch 
of the zinc star will be found in Vul. XXXII. or 
XXXIIL. I think. I write this away from home, or 
would refer you tothe exact page. The carbon needs, 
however, careful preparation. First melt some 
parafiu wax, make the carbon plate hot also, and 
dip it endways into the melted wax for the first 
2hin., and thoroughly soak the wax in with heat. 
When cold, with a Bunsen flame and the blow- 
pipe, drive the wax back from the extreme end for 
say lin. towards the centre, so that a band or 
zone of wax is left in the pores of the carbon, say 
likin. wide. To the top lin. of the carbon the 
binding-screw is fixed. I always prefer to electro- 
type this part with copper. It is a very little 
trouble, and you then solder the binding-screw on, 
and get a connection far superior to anything else 
that can be got. The zinc plate or star must also 
have its binding-screw fixed to it, preferably either 
castin or else soldered on. Now, we place the 
carbon plate in the containing pot, whether flat or 
circular, then the porous pot in that, and the zinc 
element inside the porous jar. The zinc should be 
just dipped in fairly strong acid and water to clean 


the surface. To charge the battery, into the porous 
pot place loz. of mercury, and fill up to within an 
inch of the top with pure water. Iu the outer pot 
pour water suturated with bichromate of potash, 
and then add crystals of same, 2oz. ; sulphuric acid, 
6oz , and the battery is ready. It will not work 
for a few hours, as the acid needs to penetrate the 
porous cell. If the porous pot is too soft the 
battery gives a good strong current, but does 
not last. If too hard, is very constant, 
but does not give the power. The mean 
is what you want. Exhaustion of the bichromate 
solution is evinced by its turning purple, whilst the 
current being found slow, can be remedied by 
taking out some of the water from the porous pot 
and replacing with pure water, as it becomes satu- 
rated with the salts of zinc. You can use it for 
almost any electrical purpose, not forgetting that 
it will not give the current of the Bunsen, and that, 
therefore, many more cells are requisite to do the 
same work. I have repeatedly used it for driving 


induction coils, as it was con:tant and fumeless.— 
SUNLIGHT. 


[46608.]—Strength of Battery Ourrent.— 
This is alternating (the coil) current. I have not 
seen anything for testing it. — GEORGE TOLMAN. 


[46615.])—French Express Locomotives.— 
A reply to this query appears among the letters.— 
Ep. GOBERT. 


(46616.]—Leclanche Battery.—Perhaps some 
of the zincs were amalgamated: that is no detri- 
ment; the cells will work.—GrEonrcr TOLMAN. 


[46616.]—Leclanche Battery.—Many thanks 
to ‘‘Kappa’’ and A. W. Soward, for noticing my 
query. By copper pole, I mean free carbon of 
battery. My cells are connected thus: zinc of No. 
l with wire from bell-carbon with zinc of No. 2, 
carbon of No. 2 with zinc of No. 3, carbon of No. 3 
with wire to push. The zinc in No. 3 turns quite 
black, the others remain bright. I obtained the 
water from a small stream, the sal-ammoniac was 
sent with cells. I have examined wire to push, 
and believe insulation to be perfect.— ODDFEL- 
LOW. 


'46617.]—Sewer - Gas.—Stop all the proper 
openings to the drain, and burn some sulphur in 
the drain in the lowest position accessible, in an 
iron vessel into which some burning coal has first 
been put.—C. S. 


[46621.]—Dynamo Machine.—I do not like 
the ring of iron wire unless it is cotton covered, 
and the ends perfectly insulated. Are the coils all 
in one direction? Can you test for any leakage 
between wire and ring? The coils must be insu- 
lated from ring. Annealed cast iron is best for 
ring.—GEORGE TOLMAN. 


eee —Watch Escapement.—You can ex- 
amine rollerand levercontact in the following way:— 
Move balance round till tooth drops off pallet on to 
other pallet, locking face. Wben that takes place, 
hold balance still, take hold of lever-tail and try if 
there be shake: there should be just a little corner 
shake of lever on pin, so that pin can pass out free, 
when wheel tooth drops; if it does not, corner of 
lever wants shortening until there is corner shake 
of lever. Also when guard-pin is pressed ugainst 
roller the pin should pass free into lever-notch ; if 
not guard-pin must be brought nearer to roller and 
banking-pins opened. There are lots of causes of 
watches setting, i.e., motive force not sufficient, 
balance-spriog not pinned in right, pallets out of 
angle. Itis difficult to tell without seeing your 
watch.—WoORKING BLACKSMITH. 


[46634.]—Fixing Electric Wires.—1l. They 
are not strained, merely stapled. 2. Candle and 
blowpipe, rosin, solder, experience. 3. Some bells 
will ring through half-mile, others fifty yards, ac- 
cording to purposs they are made for.—GEORGE 
TOLMAN. 


(15634.]—Fixing Electric Wires.—To ‘‘Sun- 
LIGHT.’’—Thanks for answer; but my query re- 
ferred to how to strain and fix wires on posts and 
insulators, or rather to outdoor walls and insula- 
tors. Will you, therefore, kindly further answer ? 
Longest distance between insulators about 50 
yards. Please also say the nearest distance the 
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[46635.—Fixing Electric Wires.—(1) Wires 
for domestic telegraphs or bells do not require any 
straining up; they should simply be laid along, 
either under flooring or close to ceilings, As they 
are insulated and covered in different colours, they 
may match the general colour of wall-papers, and 
any straining would certainly injure the insulation. 
Ordinary bell-staples should be used to keep wires 
in ‘position, but must not be driven home tight. 
(2) All joints should be soldered; but in places 
where this is very inconvenient, the ends should be 
well cleaned and twisted together, and covered 
with indiarubber tissue, sold for that purpose. 
This readily melts, and should be well pressed 
round joint with wet fingers, so as to exclude the 
air, (3) The length of wire through which two 
Léclanche cells would work a bell depends on size 
of wire used, as the resistance is in proportion to 
the sectional area. If No. 14 B.W.G. copper wire 
were used, a mile or mileand ahalf would not be 
too long; but for work in a house, No. 18 insulated 
wire is large enough.—PHILOLEKTRON. 


[46636.]—American Oloth.—If ‘‘B.’s’’ table 
i3 covered with what is called bright-grain American 
cloth, and in a warm room, we are not surprised 
at his papers adhering to it. We would advise 
that the table be covered with dull grain American. 
cloth, and then washed over two or three times 
with milk.—A. Manock. 


[46637.]—Mount-Cutting.—May I supplement 
my letter upon page 160 by stating that a retired 
carver and gilder informs me that he resided next 
door to a mount-cutter for some years, and that 
his gear consisted of a beech cutting-board, one or 
two stones for sharpening the knife, and the knife 
itself was merely a shoemaker’s old knife, which 
was covered with guttapercha, within jin. of the 
point, so as to obtain a very short hold of it, with 
the requisite steadiness of cut, and that having 
pencilled out the desired oval or square, on the 
cardboard (by means of trammels and straight 
edge, &c.), he whipped the knife round with 
amazing dexterity and celerity to any desired 
bevel, using his thumb as a fulcrum. Then, 
taking a thin stip of gold paper, which had been 
previously prepared with size; drawing this across 
his mouth, he applied it to the said bevelled edge. 
J.J. A., Liverpool. 


[46640.]—Electric Dancing Figure.—What 
kind of figure ? If a light one, the bell-fittings you 
have would do it, with three cells.—GEoRrGE ToL- 
MAN. 


[46640.]—Electric Dancing or Working 
Figure.—The following description is of an electric 
dancing figure which I have myself constructed 
and found to work extremely well. I do not think 
avery long description is needed, as the querist 
will see from my drawing how to set about con- 
structing it. A is an electro-magnet, horse-shoe 
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shape, wound with about lb. of No. 18 cotton- 
covered wire. The poles are about 3in. long and 
the same distance apart, and jin. diam. B is a 
brass standard with a thumb-screw, D ; C isa brass 
pillar for supporting the spring K, made of rather 
stiff steel (clockspring), carrying the round iron 


plate E, 2in. diam. and }in. thick; FF are two 
brass rods about din. diam. forsupporting the brass 
plate G, upon which tho figure stands ; H is a wire 
for supporting the figure. It should be supported 
by the wire so that its feet only just touch the 
brass plate G; I is an ordinary switch, and J is the 
battery. I have never seen or heard of Mr. 
Bennett’s battery, having only just commenced to 
take the “ E. M.,’? but my machine would work 
for two hours at a stretch with a bichromate bat- 
tery of two elements, Gin. by 2in., just giving the 
solution a stir up now and then. The whole 
machine isinclosed in a mahogany case, so that 
only the figure and binding screws are seen.— 
GRAPHO. 


[46641.]—Electric Bells. to Connect.—You 
may use one battery to ring any number of bells, 
provided it is strong enough. You had better run 
one additional wire from the house to the lodge, 
and another from the lodge to the stables, joining 
one of the wires already laid anywhere between 
the stable-bell and the house. You might use the 
earth for the return current; but I think the cost 
of two large copper plates would exceed that of the 
insulated wire for so short a distance.—TORTOISE. 


[46641.]—Electric Bells.—Your best way is to 
use one direct wire to either place; then use 
either an earth connection, or else carry the return 
wires to the nearest point, and then, by one main 
wire, to the battery. Or, to put it plainer—You 
need to carry one wire from the house to stable, and 
another wire to the lodge. As the lodge is but 200 
yards from the stable, I should run the return- 
wire from the lodge on to the stable’s return-wire. 
You then need only the new lergth of wire to 
reach from house to lodge by shortest route, and 
from thence to stable for the return. — Sux- 
LIGHT. 


[46641.]—Electric Bells to Connect.—This is 
a very easy affair. You will have to make earth 
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at’ house and at lodge-gates. The sketch I send 
will explain.—GrorgE TOLMAN. 


[46641.]—Electric Bells to Connect.—You 
can make use of both your present wires, extend- 
ing them from the poles of the existing bell to the 
new bell; but in such case both bells will ring 
simultaueously. If you wish to ring them 
separately, you can use your present battery-wire 


as far as it goes, connecting the new push to one 
end of it, and the new bell to the other end, 80 as 
to include the battery between the connections; but 
you must run a separate wire from the push to the 
bell. as shown in the diagram above.—R. T. 
Lewis. 


[46644.] — Painting. — There is a kind of 
paint called flatting, which would probably answer 
‘‘ Cambridgeshire Boy’s” purpose, as it has both 
a dead appearance and takes the varnish well; the 
same as he speaks of. It is mixed with turpentine 
instead of oil. —A. MAnock. 


_ [46649.)—Mounting Micro. Lenses.—There 
18 no staadard for the microscope threads used 
other than the universal thread and gauge for the 
objectives. These can be obtained at thesMicro 
Socicty’s office, I believe, at King’s College. The 
threads used for the other parts are the usual and 
various threads used by mathematical instrument- 
makers, opticians, &c. Now, as to mounting the 
lenses: The eyepiece lenses are at once the 
simplest, and the objectives the most difficult 
lenses to mount possible. For the e.p. it is neces- 
sary to turn a shoulder with a rim or, as itis called, 
a bezzle standing up just high enough to turn over, 
say, a 1-50in. above the glass. The glass is held in 
lightly with one finger of the left hand, while the 
cell is on the lathe ; then, by bringing a small steel 
burnisher to bear with slight pressure against the 
bezzle, it is pressed neatly over the lens while the 
lathe is slowly revolving. The left hand finger in 


use soon feels when the glass is fast. It is essential | 


not to use too much pressure in burnishing, or the 
glass will break. Also, that the bezzle must be 
thin, say as thin as notepaper. As to the objec- 
tives, the mode I adopt will be explained in the 
construction of achromatic e.p., which I intend to 
bring forward as soon as the specula is treated of. 
I dare say ‘‘ Micro.” will not mind waiting, un- 
less some of ‘‘ours’’ give their procedure. This 
will be be better. ‘‘ Micro.” may then choose if 
the modes differ.—PRIsMATIQUE. 


[46654.]—Storage Battery.—“ Dix-huit ” will 


find Satton’s Storage Battery as easy to make as 


any. The following is the inventor’s description: 
—‘' The cell is composed of a sheet of lead cleaned 
with dilute sulphuric acid, and amalgamated 
thoroughly with mercury, and a sheet of thin 
copper a little shorter; the two sheets are 
forated with a number of holes, and then rolled in 
a spiral, separated by rubber bands cut every five 
inches, the holes in plates and cuts in rubber bands 
being to allow free circulation of the solution (the 
short plate being uppermost before rolling). i 

combination is immersed in a solution of cupric 
sulphate [to which, ina later paper, Mr. Sutton 
recommends the addition of one-twelfth of sul- 
phuric acid], and the amalgamated lead plate made 
the positive electrode of a suitable source of elec- 
tricity. The chemical action being, the oxygen of 
the decomposed solution combines with the lead, 
forming a perfectly even coating of the insoluble 
peroxide, the hydrogen replacing the copper of the 
solution, the copper being deposited in the metallic 
state ou the negative electrode. As the decompo- 
sition of the cupric sulphate proceeds, it gradually 
loses its azure blue colour, becoming more acid, 
and finally, when the whole of the copper is de- 
posited, we have the solution colourless, and trans- 
formed into hydric sulphate and water, the positive 
electrode peroxidised, and copper deposited on 
negative electrode. During discharge, the peroxide 
is reduced and the copper element oxidised, the 
oxide combining with the acid and forming cupric 
sulphate, the solution returning to its original 
colour. This change of colour forms a beautifal 
means of telling when the cell is charged.’’ . The 
strip of lead may be about 4in. wide by 30in. long, 
and the copper the same width, but about Gin. 
shorter. One or two Bunsens may be used to 
charge the battery.— ALFRED W. SoWARD. 


[46655.] — Astatic Galvanometer. — The 
needles must be as near astatic (i.e, of equal 
power) as possible without completely overcoming 
the directive action of the earth upon the system, 
so that, when no current passes, the index will re- 
main at zero.—J. M. Srocxs. 


[46655.] — Astatic Galvanometer. — Both 
statements are currect. The needles being equal 
in power a perfect astatic system would result, 
moving with infinitesimal action. But there must 
be some resistance to bring the indicator to zero, 
and it is convenient to leave one needle rather 
more powerful than the othor.—SIGMA. 


[466550.]—Astatic Needles.—When the needles 
are equal in strength, and their magnetic axes are 
in the same verticul plane, the system will be per- 
fectly astatic, and will set in the direction deter- 
mined by the torsion of the suspending fibre. When 
the needles are equal in strength, but their mag- 
netic axes are not in the same vertical plane, the 
system will set at right angles to the magnetic 
meridian. When the needles are of unequal 
strength, the system will set i the magnetic meri- 
dian. In constructing a gelvanometer, it is gene- 
rally sufficient to make the needles approximately 
equal; but where very great delicacy is required, 
they should be exactly equal. Owing to the prac- 
tical impossibility of fixing the needles in the same. 
vertical plane, they will always point either north 
and south, or east and west. — ALFRED. W. 
SOWAED. 


[46655.]—Astatic Galvanometer.— Quite so. 
As far as practicable the needles should be of equal 
power, so that one would balance the other in re- 
lation to the tendency to point north and south. 
But it is an impossibility, almost, to get the mag- 
netic power the same in both. Hence, one needle 
is a little more powerful than the other. There- 
fore the strongest magnet of the two controls the 
stationary direction. As far as the quotation goes 
it is correct ; that is, that if the one needle is much 
stronger than the other, there is less oscillation, 
and after a deflection, a state of rest is again ar- 
rived at sooner. But as far as extreme accuracy 
goes, the more accurately the one magnet balances 
the other, the more precisely exact is the indica- 
tion. The question may be thus put: an unmag- 
netised needle would be not deflectable, therefore, 
to make it so, we need to give it magnetic power. 
When this is done, we ‘also find that the property 
so given it, holds it, as it were, against a force 
which should tend to deflect it. Therefore, the 


inherent power must first be overcome before any ` 


deflection is obtained. Hence, the astatic form, 
in which also we have imparted to a needle the 
magnetic pole- 
the second needle we counterbalance, to a very 
large degree, the previous inherent resistance that 


1 


seeking property ; by the addition of ; 


i 


b 
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it interposes to being deflected by a test current. 


“: Therefore, for extreme delicacy, the needles should 
i as far as possible, balance one another; whilst, at 
1 the sacrifice of some delicacy, we get a steadier 


deflection, and a state of rest is sooner arrived at. 
—SUNLIGHT. 


(46657.]— Turkish Bath. — Remedy: Pipe O 
should enter at the bottom at one end, and pipe D 
should come from out of the top at the other end, 
also pipe D should be considerably larger than 
pipe C. Also there should be divisions on the 
toside of chamber A to prevent the cold air rushing 
Arouet before thoroughly warmed.—WOEKING 

OM. 


(46657.)—Turkish Bath.—lIf the relative posi- 
tions of the heater to the bath-room be as shown 
in sketch, then there is but little wonder. The 
bath-chamber E must be at a higher level than the 
heater A B. Then the pipe C should be carried to 
the lowest joint and coolest part of A B; whilst D 
should be taken from the top of the heater. Then 
you also need a valve to allow the hot uir to dis- 
place the cold air in E at starting, and you would 
not be troubled with the flow being the wrong way. 
—SUNLIGHT. 


(46657.]—Turkish Bath.—The reason why the 
hot air will not pass into the room seems to be be- 
cause the two pipes are on the same level. The 
cold-air pipe should be very much lower than the 
hot-air pipe. Perhaps the defect may be remedied 
by bending the end of the cold-air pipe down. ` If 
this is not sufficient the hot-air pipe must be re- 
moved to the top of the heating-chamber. The 
hot-supply pipe should on no account dip down- 
wards, as the heated air ascends. If the two pipes 
are re-fitted so that there is a perfectly direct rise 
from the mouth of the cold-air pipe to the entrance 
into the room, there will not be any more trouble. 
—East MEDINA. 


[46658.]—Date-Mark.—The oldest date-mark 
known is in the reign of Henry VI. The cycle 
began in 1438, and the mark is a Lombardic letter. 
It appeared as an /, in 1445. The next letter was 
in 1481, Henry VII., and wasa D. The next was 
in 1498, Henry VIII., when a small Lombardic ò 
was used. A good many gaps occurred during that 
king’s time, but not so much as previously, and six 
“‘cycles’’ of the Goldsmith’s Company had gone 
by. It was not until the era of Elizabeth, 1558, 
that yearly date-marks commenced for continuity. 
This mark was the black letter, small a, inclosed 
like the Lombardians. The mark for 1796 men- 
tioned by ‘Alpha’? was the Roman capital A 
ey in line. See Chatfers’s * Hall Marks.’’— 


[46659.]—Spongy Platinum.—Did “G. F.” 
use chloride of sodium instead of chloride of 
ammonium? IJven the ammonium precipitate is 
slightly soluble, and only requires a slight washing 
to reduce the fumes given off when heated.—Siama. 


[46659.]—Spongy Platinum.—If you evapo- 
rate the solution and ignite the residue, your Pt 
will be left in the spongy state. In future, prepare 
the chloride, precipitate, evaporate, ignite, and 
wash at the finish if necessary.—J. M. Stocks. 


[46659.]—Spongy Platinum.—A solution of 
ammonic chloride produces with platinic chloride 
a yellow precipitate of ammonic vlatinie chloride 
(2 NH,CIPtCl,), which is soluble in much water. 
Hence, “G. I.” has redissolved his precipitate on 
washing; but on evaporating the yellow solution 
to dryness over a water-bath ammonic platinic 
chloride will be again obtained, and on heating to 
redness, by which means ammonia and chlorine are 
expelled, leaving only spongy platinum.—L. Heap. 


[46659.] — Spongy Platinum. — Evaporate 
your solution of double chloride to dryness, and 
then ignito the residue ata dull red heat. Be very 
careful not to raiso the temperature higher than is 
necessary for the decomposition of the double salt, 
as the lower the temperature at which the decom- 
Position is effected the more spongy is the metal 
obtained. Assuming that your platinic chloride 
and ammonic chloride were pure, there was no 
necessity to wash your precipitate. Certaiuly you 
Should not have added sufficient wash-water to 
dissolve it.—Atrrep W. SOWARD. 


[46660.] —Sutton’s Secondary Battery.—Mr. 
utton, in his supplementary paper read before 
e Royal Society, says that tho addition to the 
sae gc of culpric sulphate of one-twelfth of 
St Phuric acid ‘‘improves the cell at once.” Mr. 
ae ay might try the effect of adding a quarter 
& pint of sulphuric acid to his sulphate solution. 
—ALFRED W. Sowarp. 


gol 0061.]—Watch-Balance Springs.—Youcan 
$ pendulum-springs at almost any price from 23. 
bea to 23. Gd. each. I use Lutz’s springs, at 
ce Per dozen, best quality, and I believe they 
Ueegeenerally used, The secret make I have not 
I will gigs ace work, I generally ne a ia 

8 escripti i ike.— - 

G Btacxssne ption of tool if you like.-— Work 


[46661.} —Watch Balance-Springs. — The 


most costly watch balance springs that I know of 
are from Switzerland, I believe they are called 
« Hillgren’s springs,” and the flat ones with over- 
coil are 2s. Gd. each to the trade. They won the 
gold medal of the Horological Section of the Society 
of Arts, Geneva, and are making a high reputation 
in this country. They are only used for first-class 
watches, unless by special request. Mr. W. G. 
Schoof,ef the British Horological Institute, North- 
ampton-square, can give every information about 
them, and isthe only person in England though 
whom they can be obtained. Mr. Schoof has tried 
these springs extensively, and as he is an experi- 
mental horologist as well asa practical watchmaker, 
his opinion about their merits will be conclusive. 
I ae long thought of testing one or two myself. 


[46662.]—Electric Tell-Tale Olock.—A drum 
carries a strip of paper which is wound upon it. 
The surface has grooves cut in it, either circular 
or (if to indicate for more than 12 hours without 
attention) spiral. In the latter case, one end of 
axis of drum is cut with a screw of the same pitch 
as the grooves on the drum, and works in a fixed 
nut, so that when rotated the drum travels along 
an axial line at such a rate that the grooves retain 
the same relative position to a fixed point, such as 
the indenting point, presently to be described. The 
drum has the hours engraved at one end, and is 


made to rotate once in 12 hours. A spring (not 
shown) holds the cylindrical armature off the face 
of electro-magnet (v2) until a current passes, when 
the lever is drawn down, and the point (py) makes 
a puncture in the paper. The position of this 
puncture relatively to lines drawn from the figures 
on end of drum along the paper in direction of 
drum’s length will indicate the time at which 
current passes. A simple contact spring, such as 
is used for ringing electric bells, is pushed by the 
watchman, when making his rounds, and a record 
is made on the paper. If this is not sufficient 
please write again.—GLATTON. 


[16663.]—A Street Nuisance.—Any person 
collecting a crowd in a public thoroughfare, to the 
annoyance of the inhabitants or passers-by, is un- 
doubtedly guilty of committing a nuisance, and he 
can be proceeded against criminally by indictment 
and civilly by an action for damages. But though 
this is the law, Iam well aware that its application 
is a troublesome and expensive matter. ‘There is 
also the remedy under the Police Acts for causing 
an obstruction in the highway; and the police 
ought tointerfere, but it seems that they refuse. 
The only advice I can give ‘* Ajax ” ís to get his 
neighbours to unite with him in bringing an action 
for damages against the leaders of that brauch of 
the Salvation Army by which the meetings are 
organised, and thus raise the question, and I believe 
they would succeed. — FreD. WETILERFIELD, Soli- 
citor, 2, Gresham-buildings, Guildhall. 


[46661.]—Resistance of Electric Lamps.— 
«Nun. Dor ”?” is informed that connecting up 
lamps in multiple arc does not reduce thoir resist- 
ance, it only reduces the resistance of the total 
circuit to one fourth of what it would be iftjoined up 
in series. The lamps must always remain the same, 
although the current has one fourth the distance to 
pass through.—GEORGE ToLMAN. 


(46664.]—Resistance of Electric Lamps.— 
Taking the resistance of a Swan lamp as 50 ohms, 
the resistance of four ranged in series would be 
200 ohms, as stated; but if the four aro arranged 
in multiple arc, the resistance will be 12°5 ohms, 
not for each lamp, but for the four together. 
There are four pathways open to the current, each 
as large as the original pathway, and the total re- 
sistance of the four lamps is, therefore, just one- 
fourth of the resistance of the single lamp. If 50 
lamps were arranged in multiple arc the total re- 
sistance would be one-tiftieth that of a single 
lamp, that is 1 ohm.—ALFRED W. SOWARD. 


[16664.]—Resistance of Electric Lamps.— 
Does not ‘Nuu. Dor.” see that the resistance of 
12:5 ohms is the resistance of the whole four lamps 
together—not of each? The resistance of each 
lamp never changes. When the lamps are joined 
in series, the current passes through all in suc- 
cession, and the resistance is quadrupled. When 
arranged in multiple arc, the current divides and 


passes equally along all the resistances. The four 
are, in fact, equal to one of one-fourth the resist- 
ance of one lamp. ‘The four carbon loops are equal 
to one loop of four times the sectional area of one. 
Hence it is plain that the resistance of 50 lamps in 
multiple arc would be 50/50 ohms = 1 ohm.— 
W. 4H. 1. H. . 


(46664.]—Resistance of Electric Lamps.— 
The resistance of each lamp is not altered by any 
arrangement; but if we give the carrent four equal 
paths, of course fourfold current will pass if the 
source can supply it; and thisis expressed as being 
due to diminished resistance, though it is truly due 
to increased conducting capacity. When circuits 
are arranged in multiple arc—that is, as concurrent 
conductors, the resistance to the current, that is 
the total resistance of the combined circuits, is 
diminished in the ratio of their number, while if 
placed in ‘sories it increases in that ratio. But 
os in no way affects the separate resistances.— 

IGMA. 


(4666t.]-—Resistance of Electric Lamps.— 
The resistance of a lamp cannot be changed by 
changing from series to multiple arc, as “‘ Nun. 
Dor.” presumes, but the total resistance in circuit 
can thus :— 


Let R = Resistance of circuit. 
y fF = a l lamp. 
» %2 = Number of lamps. 


Then, if several equal resistances (lamps) are in 
series, then R = r x n, thus 50 x 4 = 200 ohms; 
or, if seyeral unequal resistances are in series, then 
R = their sum ; thus 100 + 50 = 150. If several 
equal resistances are joined in multiple arc, then 
R = r/n, thus 50/4 = 12'5o0ohms; or, if several 
unequal resistances are in multiple arc, then, as the 
conducting power of a conductor varies as1/7, 
and tho total conducting power is the sum of all 
the conducting powers, thus:—1/100 + 1/50 = 
3/100 is the total conducting power, and the total 
resistance is 100/3 = 33°33. The total resistance of 
conductors in multiple arc must always be less than 
the resistance of the conductor of least resistance 
in circuit. Upon this rests the fact that Holborn 
is lit by a current which (it is said) cannot traverse 
the human body.—J. M. Srocxs. 


[46664.]—Resistance of Electric Lamps.— 
The resistance of each lamp is a constant. Per- 
haps an analogous illustration with water would 
help you. Suppose you have a syringe full of 
water, and that by applying a-given weight to the 
top of the piston-rod you empty it through a single 
hole in the bottom in one minute. Now make 
another hole of the same size. The same weight 
which was used before will now empty the syringe 
in half a minute about; that is, the water meets 
with only half the resistance to its flow which it 
did before. If three holes are made, the resistance 
will become 2rd of that in the first instance, and 
soon. Now, each hole offered the same resistance 
per unit of water passing. Now, it is clear the 
greater the number of holes the less the total 
resistance, although each hole offers a fixed resist- 
ance to a fixed rate of low. The syringe must be 
filled more often than before—i.e., will use a 
greater quantity of water per minute with a largo 
number of holes; but the weight does not need to 
be increased to maintain the same rate of flow in 
each hole. Now, for the syringe substitute a 
dynamo-machine, let the holes be cach replaced by 
an electric lamp, the weight will become electro- 
motive force, and the quantity of water used per 
minute by the syringe will be represented by the 
current flowing from the dynamo-machine. As 
before, the resistance is diminished, and the capa- 
city for current increased by increasing number of 
lamps, so that instead of altering construction of 
dynamo—i.e., putting more weight on piston of 
syringe, we need only drive it faster. Fifty lamps 
would together (not singly) offer a resistance = 
1-50th of a singls one—i.e., 1 ohm, and would 
require 50 times the amount of current.—GLATTON. 


(16665.] — Discolouration of Paint.—The 
question of the discolouration of paint containing 
zine-white as a basis, has been investigated by Dr. 
Phipson; who arrives at the conclusion that the 
discolouration is due to the presence of an hitherto 
unnoticed metal, which he calls actinium, whose 
sulphide has the property of darkening in the light 
and of regaining its colour in tho dark. He states 
that such paints can be protected from tho action 
of light by thin plates of glass, but this does not 
seem to agree with ‘* Achromatic’s’’ experience.— 
ALFRED W. SoWARD. 


[46666.]—Organ.—American organs, which all 
work on the suction principle, have swells which 
are practically identical with the venetian swell of 
the harmonium. The difference is this: In the 
A.O. the reeds are exposed to the atmosphere, and 
each row (or, to bo more accurate, each side of 
the tubeboard) has a swell shutter—that is, there 
might be two rows, one over the other, when one 
swell shutter does for both. In the harmontam 
the reeds are incloscd in the well, and it is the 
pallets that are boxed up in a chamber fitted with 
venetian shutters. ‘The effect can be produced by 
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varying the air sapply ; but all decent American 
organs are fitted with swells. The fact is, the reeds 
par with so little wind that it is difficult to keep 
at pianissimo by mere regulation of the blowing, 
for you are liable to get no speech at all from want 
of wind, so gently must it be done.—ORGANON. 


[46672.])—Binding Screws.— “Crax” evi- 
dently goes to Bond-street to make his purchases. 
They are sold elsewhere at from ls. 6d. per dozen ; 
that is cheap enough.—GrorGr TOLMAN. 


[46672.]—Binding Screws.—lI send sketch of a 


few substitutes. Ais a bit of wire twisted into 
a spiral and bent as shown. It is held straight 
while end of wire to be connected is inserted, and 
on being released tries to resume its former shape. 
B represents two bits of stiff wire. They are bent 
as shown, and connected by being slid together— 
one of the best connections I know for temporary 
work. C, two brass plates with a wood screw, 
screwing into woodwork of instrument to which it 
is attached. The lower plate is soldered to one 
wire, the other wire being pinched between the 
two plates. D scarcely needs any explanation. 
The screw may be dispensed with.—GLATTON. 


[46672.]—Substitute for Binding Screws.— 
To join two wires, without the aid of a binding- 
screw, proceed thus :—Clean the ends; amalgamate 
them by aid of a mixture of tallow and mercury 
spread on chamois leather: bend an inch of the 
end of one wire back on itself, forming a V-shaped 
bend ; twist the end of the other wire into a small 
spiral that will fit spring-tight upon the V; dip 
both into mercury, and press the V into the spiral. 
In joining up batteries, solder wires to the plates 
wherever possible, and join these as above, being 
careful to make ail battery wires terminate in V’s, 
and not in spirals, as the former are more easy to 
clean and re-amalgamate than the latter. Two V- 
wires may be joined together by a single spiral. 
Thus, platinum and zinc of a Grove’s battery may 
be held together py an American paper-clip (price 
one halfpenny.) the spring is not strong enough 
to give good contact, press a small wooden wedge 
between the open jaws, and so force the jaws 
holding the plates more closely together.—ALFRED 
W. SOWARD. 


[46674.]—Telephone.—‘‘ Crux” can make an 

` induction coil for 2s. Surely that is not expensive. 

The use of the coil cuts off a lot of the jarring 

noise, so the current must be evidently weaker,.— 
GEORGE TOLMAN. 


[46674.] — Telephone. — The induced current 
will go through a greater resistance than the simple 
battery current. The cost of making induction 
coil need not necessarily be large.—GLATTON. 


[46675.)—-G.N. Engine, No. 48.—No. 48 is 
one of the 8-footers. Cylinders 18 by 28. I will 
not give more particulars, as your correspondent will 
find all the dimensions, as well as other particulars, 
in back volumes (XX VI.-XXVIII.). Theengine was 
built at Doncaster, in 1875, and was in the Abbotts 
Ripton accident. No. 48 was not at Darlington, 
the engine sent by the G.N. Co. was No. 47 of a 
similar class. ith regard to query 46612, “ N.L. 

` Engines,” addressed to moe, I wish to state that I 
have no particulars of either of the newest types of 
these engines.—METEOR. 


[46677.]—Musical-Box.—The defect is pro- 
bably caused by the comb not being screwed down 
tight. In such a case, the remedy, of course, is 
simple. The comb being anyways loose, will pro- 
duce a similar noise as described in the query.—G. 
FRYER. 

46680.]—Horizontal Escapement. —To put 
in beat, notice three dots on plate near rim of 
balance, and one cn the edge on balance rim. Put 
bristle from brush in escape- wheel, to keep it from 
moving, and pin pendulum-spring in so that the 
dot in balance stands in a line with centre dot on 
plato.— WORKING BLACKSMITH. 


[46682.—Hydrometers.—Thəe values of the 
Ei of Baumé’s scale for heavy liquids are as 
ollows :— 


B. Sp. Gr. B. Sp. Gr B. Sp. Gr 
0 = 1:000 25 = 1:210 50 = 1°532 
5 = 1-036 30 = 1:263 55 — 1:618 
10 = 1:075 35 = 1:321 60 = 1:714 
16 = 1:116 40 = 1:385 65 = 1:823 
20 = 1'161 45 = 1:454 70 = 1:946 


To convert Baumé’s degrees into Twaddell’s, find 
the specific gravity by the above table, subtract 
1 from that figure, and divide the remainder by 
005. Thus, a liquid is of the specific gravity of 
10 according to Baumé ; what is it according to 
Twaddell? 10°B = 1:075 (where water = 1-000), 
1:075 — 1:000 = ‘75. :075 / 005 = 15 = specific 
avity according to Twaddell.— ALFRED W. 
OWARD. 


[46684.] Photo. Backgrouad.—There is no 
difficulty in obtaining a dead surface with either 
distemper or oil-colour, the latter being mixed 
with an excess of turps; but the defect complained 
of is probably owing to some irregularity of sur- 
face reflecting light into the camera. Try the 
effect of leaning the background forward a little.— 
W. Rosmuson, Jun. 


[46685.]|—Piston.—Either the engine has been 
standing some time, and the piston is rusted fast, 
or you have run a long time without cleaning 
it. You must now take out the broken eye-bolt 
and get another made. Let the cylinder be warm 
to begin with, and run plenty of petroleum round 
the piston cover, pouring some in through the bolt 
Tae o cover fe well. Let T have aay hey soak 

rough, an again, gently tapping the cover 
with : band lanier: If it will nee come off this 
way, then the quickest a will be to take piston 
out of cylinder whole, and get the cover off by 
heating it with pieces of hot iron, keeping the 
block cool at same time by waste dipped in cold 
water frequently renewed. This last job requires 
care and judgment, and if you have never had 
such a job it would be well to get someone to 
assist you. But any advice I can give I will with 
pleasure.—Lanor OMNIA VINCIT. 


[46686.]—Organ Reeds.—It is not to be won- 
dered at that the querist is at his wits’ end after 
interfering with his organ in the way he has. It 
is impossible for any correspondent to advise with 
any degree of success in such a case as this, asit is, 
beyond doubt, one requiring . personal inspection 
by an organ-builder. No person can form any 
idea of the cause of the defects mentioned in the 

uery, without examining the organ in question. 

he best advice that can be given through the 
columns of the “ E. M.” is that the querist should 
consult an organ-builder, who will, no doubt, give 
his advice gratis, if he thinks he is likely to have 
the job to put it right again, which I must assure 
the querist will undoubtedly be an exceedingly 
troublesome one. The querist asks for a few hints 
on what he terms ‘‘ the mysterious subject of reed- 
voicing.” As he is evidently ignorant of the diffi- 
culty in the art of voicing reeds, he had better 
scout the idea of attempting it, as it is an art 
requiring considerable practice and skill. My 
advice to “° Wits’ End ” is (with regard to voicing 
reeds), that he had better not attemptit. I can 
furnish him with a few hints on the subject, but 
without practice and skill they would be of no 
practical use to him.—G. FRYER. 


[46688.]—Intensity and Quantity of Our- 
rent.—The words “intensity” and “ quantity,” as 
applied to a current of electricity, really have the 
same meaning. Given a certain number of voltaic 
cells, it will entirely depend upon the resistance of 
the circuit whether the most intense current (i.e., 
the current of greatest quantity) would be obtained 
by joining them up in series, or in multiple arc, or 
partly in one way, partly in the other. The cur- 
rent is strongest when the cells are so arranged 
that their combined resistance is equal to that 
of the remainder of the circuit. — ALFRED W. 
SOWARD. 


(46688.]—Quantity and Intensity.—These 
terms are often confusing. To give you a rough 
idea, take a Bunsen cell, and try what length of 
platinum wire it will heat to redness. Connect a 
couple of such cells in multiple arc; you will find 
that you cannot heat a much greater length of the 
wire, simply because it is now as one large cell ; 
but connect the cells in series, and it will heat 
twice the length, because you have the electro- 
motive force of two powerful cells. Four Leclanché 
cells in series will not chargé an electro-magnet 
wound with 23lb. of 16 wire (at least it will only 
support a few ounces); in multiple arc it will sus- 
tain many pounds—now we have the quantity of 
four weak cells arranged as one large cell.— 


GEORGE TOLMAN, 


force of one cell equal E equal 2, and the resist~ 
ance of one cell equal R equal 3, and the resist- 
ance of the external circuit equal 7 equal 3, and 
the strength of current equal C, then C = E/R +17, 
and if you join six cells, as you say, for quantity, 
then © = H/1-6 R + r = °571; or, if you join six 
cells, as you say, for intensity, then © = 6 E/6 R 
+7 = ‘571; so that, if there is any difference, 


they are both alike, and which gives which 
“ B. H.” may settle if he can, as he does not say 


what was meant by ‘‘ intensity ” and ‘‘ quantity ”’ 
in his electrical days.—J. M. STOCKS. 


{46689,J—Focal Length of Photo. Leases.— 
Yes, the figure referred to on p. 124 should be 
F / 16 and not F/14. The principal or solar focus 
of a lens is the point at which all objects beyond a 
certain distance are sharply defined. this 
distance is lessened the focal point gradually 
recedes; but except in copying or enlarging, it 
will seldom happen that this has any material 
influence upon the length of the exposure.—W. 
Rosrnson, Jun. 


[46690.]—Waterproof Cloth.—Procure suffi- 
cient unbleached calico, or still better Drogheda 
linen, cut to shape and sew into form, give it a coat 
of size, and, when dry, one or two coats of boiled 
linseed-oil.—J. J. A., Liverpool. 


[46690.]—Waterproof Oloth.—A sailor once 
informed me the only thing he could get water- 
proof was silk, boiled in linseed oil in which the 
whites of eggs had been mixed. I could not say 
the proportion.—WorkrneG Tom. 


[46691.]—Retouching Photos.—“F. O.” will 
find some useful information on re-touching in 
Vol. XXXI., 366, Vol. XXXIII., p. 496. 
Spots and streaks on negatives may frequently 
be filled in with pencil; but if not sufficient] 
opaque, a little black varnish should be use 
the resulting white spots and marks on prints 
being afterwards touched out with colour. Of 
course this sort of patch-work should not be 
pushed too far. Better take a fresh negative, if 
practicable.—W. Rosrnson, Jun. 


{46692.] — Scotch Bagpipes. — The 
hideous and monotonous sounds of the bagpipes, 
with which we are often favoured in our streets, 
will not present much difficulty in learning; but if 
‘Cosmo *” desires to learn to do anything decent 
with the bagpipes, he will find that it requires 
some little study and practice. You can obtain 
suitable music for the bagpipes from G. Butler, 
Haymarket, London. I have no doubt but that he 
can supply you with an instruction book also, if 
you write to him.—G. FRYER. 


[46693.]—Staves.—I do not see how there can 
be axy difficulty in reducing Baltic staves tu Peters- 
burg standards. If ‘‘H.’’ will give an example 
with which he finds a difficulty, I shall be pleased 
to help him if I can.—G. W. B., 27, Wilbary- 
road, Hove. 


[46696.] — Bichromate Battery and In- 
tensity-Coil.—Make a fresh solution. What do 
you mean by an intensity-coil equal to 60 cells of 
this battery ?. J. M. Stocks. 


[46696.]--Bichromate Battery and Intensity 
Coil.—These cells are not fit for electric lighting, 
as it means short-circuiting of the celle, which these 
will not bear. I have not been able to gain on the 
cells by the use of a coil; have tried a quantity 
coil, with 30lb. wire, but with no better results.— 
GEORGE TOLMAN. 


UNANSWERED QUERIES. 


—+++—_ 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if stil 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


Ee a E 


. Fireclay, p. 578. ° 
. Shrink on Yarn, 578. 

. Oiled Cloth, 578. 

. Midland Railway, 578. 

. Facing Plates, 578. 

- Power from Falling Weight, 578. 
. Percussion Action, 579. 

. Electric Engine, 579. 

. Sails for Fishing Boats, 579. 

. Ladd’s Dynamo-Machine, 579. 


- Bevel Wheels, p. 43. 

. H.P. of Locomotives, 43. 

. American Birch Stain, 43. 

. Timing French or Other Pendulums, 44. 
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QUERIES. 


|46697.)—Railway Grease.—Will some of “ ours” 
inform me of the composition of the railway grease at 
present in use for lubricating trucks and carriages ? Dues 
soap ever find its way into the mixture ?--IsQuisiTIVE. 


(46698.)—-Fatty Anhydrides.—Will Mr. Allen or 
some other kind reader inform me of the difference 
between fatty acids and fatty anhydrides in soap ana- 
lyses? As some chemists estimate the amount vf fat as 
fatty acids, and others as fatty anhydrides. Which is 
correct ? And is there any rule by which one can be con- 
verted into the other !—Ianoraaus. 


[46699.]—Shellac Cement.—In back vols. recipes 
have been given for repairing broken glass by heating 
the glass, then sprinkling powdered shellac over the 
heated surfaces—join, and you will have, in a few 
moments, a joint so firm that it will bear a greater strain 
than any other part of the glass. Now I have attempted 
this mode of repairing glass articles over and over again, 
but invariably have failed. Will some kind reader assist 
either by pointing out my error in working, or by giving 
some recipe in which success is nearer certain ’—Unror- 
TUNATE. 

[46700.|—Intensity Coil.—To Mr. LANCASTER.—I 
have just completed an intensity coil of the fol!owing 
dimensions, viz.: core 33in. long by gin. dia. of No. 16 
iron wire ; primary, two layers No. 16 cotton-cov-red, 
with two ounces No. 36 silk-covered for secondary. 
When connected to a bichromate cell, gives a very small 
spark at the ‘‘ breaker,” which however, does not appear 
to vibrate. When the condenser (40sheets tinfoil) is at- 
tached, the hammer sticks to the core. Will you kindiy 
say where the fault is !—Brontee. 


ee Moment of Inertia.—Would someone 
help me to an answer to the foliowing 1—1. The moment 
of inertia of a uniform rod with respect to an axis at 
right angles to its ingih passing through one end is 4 
(mass) x (length)?. Show that when the rod coincides 
with one edge of a cube its moment of inertia, with 
respect to another edge which neither meets, ‘nor is 
parallel to that edge, is 4/3 mass x length?. (2) Find 
moment of inertia—first, with respectto one edge; second, 
with respect to a diagonal.—Inertia. 


[46702.]—Drills.—What is the diffrence between 
drills for iron and brass, and how should I set and 
harden them ?—TINKER. 


(46703.]—-Mounting Oleographs.—In mounting 
oleographs on holland, does the latter, when on stretcher 
require any preparation before putting on the oleograph i 
After mounting, and previous to varnishing, should the 
picture be sized ? and if so, what can I use instead of 
parchment size ?7—An AmaTEur M. 


(46704. —Blake Transmitter.—Would Mr. Lan- 
caster or other competent reader kindly tel me in w: at 
manner the carbon is fixed to the iron diaphragm so as 
to insure electrical connection in tue Blake transmitter ? 
A small sketch, with advice as to best means of making 
ae of above, would be greatly «esteemed by—PRACTICAL 

ATEUR. 


BE E Cart Axe Grease.—How is it that no 
axle grease is made in this country to correspond or rival 
American Frazers? The common grease found in oil 
and colour stores is adulterated with powder of some 
sort, and is altogether bad stuff. I am anxious to prepare, 
on a commercial scale, a good, pure, cheap grease. I have 
made very good grease from rosin oil and milk of lime. 
This will not crust on th: axle, and is very smovuth ; but 
it is too troublesome and too expensive in consequence of 
the water nut combining, and having to be worked out. 
Will someone suggest a remedy or propose a different 
method of preparing a guod cheap grease [—MAatTunEw. 


(46706..—Bleaching Palm - Oil.—I have tried 
several times to bleach palm-oil by Wat:s’ bichromate of 
potash process, but never with satisfactory results. Once, 
indeed, the bleaching was accomplished, but the oil had 
aaite a soapy consistence, which no amount of sulph. 
or hydrochl. acid would alter, I tried these acids separ- 
ately, and together with bichromate of potash ; but the 
soapy compound of a greenish colour always resulted. I 
used the exact proportions recommended, and carefully 
watched the temperature. I think the recipe is incorrect 
in one particular, as at 130° Fahr. (the temperature given 
for the chemical change to take place) I could see no 
change ; but about 180° F., froth appeared, and changed 
colours just as expected at 130°. Will someone kindly 
say if this recipe can be used practically, and if so, give 
me the necessary specific directions ?—MATHEW. 


(46707.]—Scrofula.—To Dr. Epmunps.—If you have 
not already treated on the above subject in these 
columns, I should be very grateful for a few remarks 
from your able pen that would guide me as to treatment 
and dict to keep the disease down (I am doubtful as to 
its cure). Iam now about 22 years of age. Its first ap- 
pearance was when a child in the form of a nub in the 
glan 's of the neck. Since that time it has broken and 
gradually spread year by year until it now extends from 
ear to chin. About February in each year forthe last six 
years there is an excess of humour, which causes much 
pain until it is discharged, otherwise, I suffer no pain 
whatever. The natural skin appe:rs to be eaten away, 
leaving a smooth red skin, which would bleed profusely 
if punctured in the slightest way. All round the edges a 
dry scurf-like substance forms, which is easily removed 
by a little vascline being applied to it. Iam a wre ab- 
sta'ner and a non-smoker. I have tried a dict of veget- 
ables for 10 and 12 months,—but am not domg so at 
present. It did not appear to affect me one way or the 
other, I naturally prefer livin; without meat. I get 
Plenty of exercise and bathing in the season, and cnjoy 
very go.d health as a rule. —* WuaT Can’? be CURED 
Must Be ExpurgD.” 


[46708.|—Rain-Water Tanks.—Will some of your 
correspondents kindly inform me what will be the best 
and cheapest material for a tank 11ft. x 6ft. x 3ft. deep, 
so that the water will keep sweet and good? Wi'l it be 
rian for bottom of tank, if of iron, to rest on aplain 
ac or will three supports, one at each end and one in 

e a ores sufficient ? Would frost be likely to injure 
& tank of size exposed to a'l weathers? Any hints 
will be thankfully received.—W. L, P, P, 


~ 


1{46709.|—Mildew on Composition Statues.— 
X/ have two very handsome cumposition statues veiy 
ue stained by mildew. They wilt not take paint until 
the mildew is removed. What is best to be done ?— 


BLACKWATER. 


(46710.)— Depositing Trough,—Can an expe- 
rier.ced electroplater inform me what “varnish” I 
should use to make a wooden truugh impervious to the 
solutiin ? Iam depositing silver.—Huectuic Liant. 


(46711.)—Terra-Cotta.—Having seen some plaster 
busts and medallions that were coloured in imitation of 
terra-cotta, and having a few that I wish to do myself, 
would some correspondent kindly tell me what colours to 
mix, and how to produce that dead or flat appearance ? — 
An AmATEUR M. 


[46712..|—Yacht.—I am desirous of making a small 
yacht to carry one person comfortably, or two -queezed 
up. As the draught must not exceed 24in., and the boat 
cannot remain in the water, but be taken out and home 
when done sailing, it is necessary she should be as 
small and light as is safe. Where I want to sail is a 
very large shallow pond. If avy of our kind readers 
could tell me the length, beam, and weight of ballast on 
the keel, and give as many hints as to building and rig- 
ging as they might consider useful, they would greatly 
oblige—Minix. 


doe ee ene Clothes.—I should be much 
obliged if you or one of your correspondents would let 
me know the proper way to use chloride of lime for 
bleaching linen and colton things which have a bad 
colour through bad management and indifferent accome 
modation for washing on board sbip during a long sea- 
voyage 1—A CapTaln’s WIFE. 


{46714.]|—Power of Engine.—Would some reader 
kindly state the actual power of steamengine? Stroke, 
4§in. x 3in., steam-pressure, 501b. to the sq. in. Also, 
rule for finding same ? and oblige—A. B. D. 


[46715.1—Photographic.— 1. How are opal plates 
got ready for painting on? Please explain the whole 
manipulation, how sensitised, &c. 2. I have made a 
camera after my own idea, which works remarkably well 
except in the bellows body. Would anyone please say 
how I might make a cloth body cheaply, what sort of 
cloth, and how to fold, &c.? Any hints on above will 
greatly oblige—Semuper FIDELIS. 


(46716.)—Sound in Pipe.—Thanks to ‘‘ Sunlight ” 
for answering my query. 1 am afraid I did not give it 
quite clearly enough. But what I want is to prevent the 
water-pipe conveying the sound from tank to bed-rooms 
and let steam-pipe remain as it is. The steam-pipe is 
carried over top of tank, then down, and perforated pipe 
across bottom. This pipe has been the same as now for 
many years, but noise never Leard in bed-rooms until 
water-pipe was laid to bath-rooms.—Anxious. 


(46717..—_Gas-Engine.—To “ Susuicut.” — Will 
“ Sunlight ’’ kindly help me out of a difficulty ?—I have 
made a model gas-engine, somewhat similar to the 
“ Otto,” which I cann .t get to work. The reason, I 
think, is in the ligating arrangement, which I have made 
according to an illustration in the Mrcuanic of October, 
1880, which does not give the means by which the gas 
reaches the slide-light ; which, and the means taken to 
prevent the light blowing out too soon, are what 1 require 
to know. This is referred to in Crossley’s specification, 
where it says that the lighting port is opened out towards 
the cylinder port to prevent the sudden pre:sure forcing 
the light back up the supply-pipe. I have cut a channel 
in the slide in the way I understan1 this to mean ; but it 
will not do. So kindly explain the actual meaning of 
this pass.ge in the specification. Also, when is the gas 
to the slide-light cut off? It seems to me that the mix- 
ture in the cylinder should begin to pass into the cavity 
in the slide as soon as compression begins, and therefore 
the gas should be cut off just before that. Is this correct ? 
The slide cuts off the air supply to the cylinder about 
hin. before the gas. Is this correct, or does it interfere 
with the lighting? A sketch of slide and cover would 
much oblige. May I ask ‘“ Sunlight ” what gearing he 
used in his gas launch, as I have seen a steam winch with 
the engine constantly going, the barrel being connected 
toit by grooved friction-wheels, which appeared to be 
connected und disconnected with very little shock. Would 
not such means do well for a launch ?—A. M. G. 


_ (46718.;—Varnish for Venetian Blinds.— What 
is the best clear varnish for pine venetian-blind laths, 
mode of application, and price !—M. C. H. 


[46719.]—Reading-Lamp.—The overflow of colza 
oil from a Queen’s reading lamp is now and then so ex- 
c-asive as to fill the waste reservoir in two hours. This 
does not occur every night. The oil, wick, &c., are at all 
t mes precisely the same. Can anyone explain and give 
a cure ?1—M. C. H. 


|46720.)—Pitch of Cogs.—Please to tell me the way 
o measure and strike out the pitch of cogs, gear, &c.— 
AFF. 


[46721.]—Rights of Way.—(1) Have Highway 
Boards power to come to an agreement between 
themselves and a landowner, or (2) tenant tu stop a foot- 
path? If not, what means are required to stop a foot- 
path ? (3) Also, what constitutes a right of way !—Q. 


(46722.)|—_Clockmaker’s Lathe.— Will some clock- 
maker or mechanic kindly give drawings and particulars 
of a clockmaker’s lathe ? as I am desirous of making one 
for myself.— AMATEUR. 


(46723.;_-MarblingChimneypiece.—My chimney- 
piece is painted dark brown. Would some reader oblige by 
saying how I could imitate mirbling or graniting ? I muy 
say I have a fair knowledge of common painting.—Housr 

PROUD. 


[46724.]—Concrete Walls.—What proportions of 
ce:.ent or ground lime mixed with brokea stones (Port- 
land) for walis of basement-floor about Sft. high and 1ft. 
Gin. thick, the stones from an old building. Wouid they 
require washing ? Which makes the best and cheapest 
worz, cement or ground lime !—W. L. P. P. 


(46725.)—Plum bers in Paris.— Would some reader 
of the * E. M ” kindly oblige me by stating what pros- 
pects there are for English plumbers seeking employment 
in Paris or any part of Fiance 3 - SHAVEHOOE. 


[46726.;—Paints, &c., for Steel Spanners.— 
Will any of our readers kindly inform me the best way of 
getting up spanners in steel after cast and filed up? I 
mean what mixtures of paints to apply ? And also, how 
to get that dark black oily surface which is usually on 
small steelwork ? Also, the best mode and how to get a 
japanned surface on ? At the same time, none of these 
mixtures to stick to the hands or come off when the 
article is being used.— STEEL. 


(46727.|—_Firing Loose Gunpowder by Elec- 
tricity.—Will any brother-reader tell me how to fire 
loose gunpowder by electricity ? What strength and 
kind of battery (small as possible)? Will an induction 
coil be necessary. If so, what price ?—EXPERIMENT. 


[46728.]—_Ferrules.—How do makers of ferrules for 
fi-hing-rods make the brass ferrules a steel or bronze 
colour ?—Koprtica. 


[46729.]—Vegetable Ivory.—Will any of our 
readers kindly give us some r cipes for preparing above ? 
—PaacricaL Cotourn Makes. 


(46730.;—Cheap Oils.—I lately saw an advertise- 
ment in a newspaper stating that a good lubricating oil 
could be made at twopence per gallon. Would any of 
our readers who have such a receipt kindly give it for the 
benefit of ourselves ?—P, C. M. 


146731.]}—Moulder’s Blacking.—I wish to make 
some of this. How is it made 7—P. C. M, 


(46732.—Microscopic Fungi.—Would some of 
your numerous read:rs say the best medium in which to 
mount micruscopic fungi for the microscope.—L. L. 


(46738.]—_Screw Propellers.—Will any reader of 
‘Cours’? kindly answer the following ?— What is the 
diameter and pitch uf the best known propellers ?—Ewn- 
QUIRER. 


[46734.J—_Midland Engines.—Can any reader give 
me the dates and principal dimensions of th- following 
engines t 510, 481, 431, 429, 406, 395, 291, 274, 271, and 
270.—C. H. 


|46735.]—“‘ Eames’’ Locomotive.—Would some 
correspondent give a sketch of the above engine, lately 
tried on the L. & Y.R.2 The dimensions have already 
been given in the *‘ E. M.” It would be of great inter- 
ar to know what trials are going to take place with it. 
—TYneE. 


46736.)—Deliquescence of Salts.—I observed—I 
believe correctly—that potassium nitrate in an anhydrous 
state refuses to absorb water from an ordinary saturated 
atmosphere. But when a fair quantity of water is first 
added to the salt, it goes on absorbing more water regu- 
larly from the air. Is this known? If so, are thera 
other salts that act likewise? What explanation can be 
given of the experiment ?—KERUX. 


(467387.]—Wild’s Anemometer.—Could Mr. Lan- 
caster, orany other mete rologist, kindly give full descrip- 
tion of the above with diagrams, if possible, and say huw 
effective it is for measuring the strength of the wind ? 
What ought to be the size of the swinging iron plate— 
what weight ? What design could be adopted for keeping 
the plate always towurds the wind? Could a curved 
piece of an iron strip graduated be placed in the direction 
of the plate’s movement with an indicator to slide freely 
that way, but not back till again set by hand, so a3 to 
mark the force of wicd ? And if so, how, or what rule 
should be observed in graduating this? Full paticulars 
will greatly oblige an amateur.—S. R. C. 


(46738.;—Universal Brake Couplings.— Will 
any correspondent kindly furnish details of the Midland 
universal vacuum brake coupling selected at Euston, and 
also of the Westinghouse universal coupling, which, it 
appears, is likely to supersede ıt? Also, of any details 
being published relating to the construction of the 
vacuum brake being tried on the L. & N.W.R.? Itis 
reported that the East Coast, West Coast, and Midland 
joint stock carriages are all to be fitted complete with 
two brake systems—air and vacuum—in order to avoid 
the present difficulty of interchanging vehicles. I notice 
that some carriages are already so titted with duplicate 
gear. I shall be glad to receive any further information 
on the subject. Can any reader give me the date when a 
railway brake was first used or tried which worked 
through the compression of the spring-buffers ? What 
line was it tried upon, and what was the reason of the 
idea being abandoned ?}—A Rartway SERVANT. 


{46739.]—Nitro-Glucose.—Can anyone give instruc- 
tions for makin- nitro-glucose 7—G. Tuuatas. 


(46740. ]—Tests for 3in. Telescope.—Will anyone 
give a few double stars, &c., with which I might test the 
powers of a 3in. astronomical telescope? Let them be 
such as I can find without the use of astar-map.— W YKE- 
ILAMIST. 


(46741.]—Landscape Photography and Dry 
Plates.—I have a pocket camera with a number of 
dark slides. I wish to take some views of landscapes, 
and will be thankful for information on this subject. 
The gelatine plates which I can buy are very quick. This 
would be of no advantage to me, as it matters not if I 
take the landscape in two seconds or in half a minute, 
and these very sensi:ive plates require manipulation in 
inconveniently dark non-actinic hght. There may bea 
method of gelatine which is not more rapid than ordinary 
wet collodion and of good keeping properties both be- 
fore and after exposure. If not gelatine, what is best 
for my purpose ? Gelatine is wonderful for in:tantan- 
eous work, but for landscape , where we can afford 
plenty of time, we want something more easily handled, 
ut least, in the dark closet.—HoLipay Work. 


(46717.1-Daniell Batteries.—Why does the 
copper find its way into the porous celi? It bee mes 
deposited on the zine itself. I believe L always keep t-e 
su:phuric acid sulutin quite up to the level of the sul- 
phate one. I am to!d that Daniell cells are very cone 
stant with the porous cell charged with plain water. 
Would not that increase the dithculty of the copper pene- 
trating, owing to the greater spccitic gravity of the sul- 
phate solution ?—J. E. A. 


|46743.]|—Microscope and Magic - Lantern.— 
I have a good lantern fur 10ft. disc; also a £5 micro- 
scope, and I want to know (they were purchased inde- 
pendently) whether I can adapt the microscope for use 
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with lantern without damaging its propcr uses. If so, 
how, and what parts thereof, and in which way to be 
attached ?—Menme. 


(46744.)—_Marble.—Of what colours are Bethersden 
and Purbeck marbles, and is marble found anywhere but 
at Bethersden in the six “ home ” counties? Are there 
any books on marble !—describing the different varictics 
ae giving a list of quarries in the United Kingdom.— 

URANO. 


[46745.]—Stopping for Decayed Teeth.—I have 
been recommended to ure cotton-wool, saturated with 
collodion and carbolic acid, *‘ finishing off ’? with mastic. 
Is this good? Filling a hollow tooth with metal seems 
to me likely to make it ache—and that would be worec 
than hollowness. Would some of ‘ ours ” kindly give 
their experience of this intereating subject ? I could not 
get the cotton-wool and collodion -to harden or stick in 
th- least ; and everything I eat was flavoured with car- 
bolic acid for three days.—Murano. 


[46746.]—Balmer’s and Phillip’s Gas-Stoves. 
—A month or two ago someone advised me to alter one 
of Belmer’s stoves to Phillip’s plan. Would they kind'y 
say what the latter is? Is a Mcad’s patent gasmeter 
likely to be in order that has been in use 18 ycars? It 
makes a peculiar squeaking.—Murano. 


(46747.1—Rapid Drying-Box.—To “ ‘Geuatixo 
Bromipe.”’—Referring to your letter (19958), I, for one, 
should be glad to have, through the columns of “ ours,” 
a description of a good drying-box for an amateur.—R. 


[46748.]—Sharpening Carpenter’s Saws.—Will 
“ Jack of All Traues ” (se: reply 46559) kiadly go into 
this more fully, and say whether only one side of a single 
tooth should be filed at a time, whether all the teeth, 
whether set from or to you, should be filed with the saw 
in one position, and what the meaning of ‘ buckle ” is? 
I hope that he will forgive the ignorance of—Tizo Tino- 
NUM. 


(46749. —Hay.—New hay, after being stacked a short 
time becomes heated by the chemical action of the var- 
ious constituents of the grasses. In the case of hay not 
seasoned properly, the heat developed is often sutticient 
to ch:r the hay and cause it to burst into flame. Can 
any of your correspondents give me any particulars as to 
the degree of temperature which 3s natural, and beyond 
which point the temperature acts injuriously on the hay ? 
Also, what would be the probable degree of heat which 
would cause the hay to char or blacken, as seen in the 
case of many stacks after being cut ?—FarMeu. 


[46750.]—Tricycles.—It would be very acceptable 
intormation to myseif and to many other if some obliging 
correspondent versed in tricycle matters would kindly 

ive the dimensions of some of the best-known machines. 

e important question is, what width opening the 
various kinds will pays through ? The majority of those 
I have seen will not go through an o:dinary doorway, 
and the trouble and expense of stabling make many 
would-be bicyclists afraid of investing in a machine. 
What I wish for is a table showing width of openiog 
each will pass through, height, length, and approximate 
weight 7—R. Sutu. 


[46751.)—-Windmill.—To “ T. N. C.”—I should be 
glad if you would give us some more information about 
the windmill you mention on p. 525, No. S80. What is 
the use of the second set of sails? A sketch would 
greatly oblige. I should be obliged to anyone who 
would give a design for a turntable tor windmill! top that 
would be good and easy to make.—Samorugs. 


146752. )—Windmill.—To Mr. Vautancu.—I should 
be greatly obliged if you would give us a sketch aud de- 
scription of your horizontal windmill. I think it would 
be interesting to many beside—Sasmoritrs. 


[46753.;—A Water-Closet Nuisance.—I havea 
water-closet in my house haviog the usual cistern rup- 
plied by a ball-tap from the main. The fiush is excel- 
lent, and every time the closet is uscd the cistern is 
emptied, or nearly so, at the option of the user. Butin 
the act of refilling by the action of the ball-tap, and just 
before the ball closes the tap, a very disagreeable loud 
hissing noise is made, ending in a loud whistle, sounding 
all over the house, and lasting for nearly a minute. I 
had the tap changed, but it was much worse, and had 
the old one put on again. Perhaps some or your readers 
or Mr. Davies (who has supplied those excellent articles 
on piumbing) wi'l be able to suggest a means of remedy ? 
I may say that the tap used is called a silent tap. Ihave 
two other ball-taps in the house not silent taps, which 
ae perfectly silent. My plumber cannot etfect a cure.— 

ILENCE. 


[46754.|—Repairing Watch.—To “ Atro.sor’—I 
cleaned my lever watch according to your instructions, 
and have it now going in perfect order with the exception 
of the stopwork, as 1 have broken the fusce chain several 
times, and have now to look at tho barrel every time 
when winding, so as not to wind too far, or the chain 
would fly off. If you would kindly inform me how to 
remedy this I would be greatly obliged ; and please ac- 
cept my best thanks for your valuable instructions on 
how to clean a lever watch, which appeared some time 
ago. Also, bow could I fasten the ’scape-wheel of a 
verge watch ?—CountTny. 


[46755.]—Enlargementsand DevelopiagTins. 
—1 have seen in soi.e book that an enlargement can be 
made on bromo-gelatine paper by a Frenen lens. I have 
a 2in. plate portraitlens. Would someone say how I can 
doit without a lantern !—giving full details, or recom- 
mend acheap book with it in. I have made some tin 
developing dishes. What can I coat them with so that 
the pyro-alum or hypo will not affect them? Shah I 
paint and varnish, or coat with Brunswick black, or with 
shellac varnish—or what ?—H. C. F. 


(45756.)—Bookbinding. —I want a clue with 
which to attach sheets of paper in a block bound only ut 
one end to the binding paper, such that any sheet can be 
removed at plcasure without loosening others. I bave 
seen small note-books so bound. Can anyone tell me 
what ingredients to use 1—X. 


(46757..-Emery Wheels.—To “ Suxuant.’—I 
have a small grindstone mounted in my lathe, but find 
that it is a slow and laborious way of doing the work I 
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principally put to it, which is making tools for turning 
metal] out or old files. I have heard that emery-whcel-y, 
are much quicker in their action, but that they are 
required to be run at a high speed. Will you kindly 
give the following information respecting them : What 
sized pulleys and wheels shall I use on the overhead ard 
spindle of emery-wheel to obtain the necessary speed- 
the driving-wheel of Jathe being 2Sin. dia.? Also, whit 
thickoess and dia. should the emery-whecl be, and ig it 
to be used dry ?—F. E. 


` [46758.]—Bicycle Varnish.—Can_ any reader 
kindly oblige with a formula or the kind of varnish for 
coating bicycle spokes to keep them bright !—one that 
will stand damp and exposure to air, &c.—Bricyc ist. 


(46759. —G.W. Goods Engines.—Can any reader 
give description and dimensions (with a small sketch) of 
the Jeading types of G. Western goods engines? Are 
they double or single framed, ani by whom are they 
buit? Have the company any broad-gauge gvods en- 
gines ranning ?—METEOR. 


ANSWERS TO CORRESPONDENTS. 


——+-4-+—_ 


*.° All communications should be addressed to the EDITOR 
of the Enauisah Mronanio, 31, Tavistock-street, Covent 
Garden, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers us wellas the titles of the queries to which the 
replics refer. 3. No charge is made for inserting letters, 
queries, or requies. 4. Letters or queries asking for ad- 
dresscs of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted exccpt as advertise- 
ments. 5. No question asking for educational or scientitic 
1uformation isanswered through the post. 6 Lettersxent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of correspondents are not givea 
to inqurrers. 


*,* Attention is especially drawn to hint No. 4. The 
pene devoted to letters, querics, and replies is meant tor 
the gen-ral good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in therm- 
selves, lead to replies which are. The “sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, aud we trust our readers will avail themselves ot it. 


The following are the initials, &c., of letters to hand up 
NVedneveey evening, April 26, and unacknowledged 
elsewhere :— 


BARNETT Son ano Forster.—W. C. Hughes.—K. M, 
Cunningham.—D., A.—Rev. S. R. Craizg.—G. R. Miles. 
—N. U. Numsen.—R, Reyburn.—T.-— Rivetter.—J. C. 
Kivg.—A Fellow of the Royal Astronomical Sucicty.— 

| B. M.—R. A. V.—H. C. F.—Miltord.—I*, W. @.—One 
` Leg.—R. D. D. M.—N. W. S.—J. S. B.—Invincible.— 
Aspirant.—Chemist No. 50.—Summit of England.— 
J. H. Huxley.—H. T. Barnett.—Sharples.—I’, C. Put- 

. ley.— W. H.S. W.—Dix.—Foundry.—Ascalon.—Teddy. 
— Douglas.—W. G. E —C. B, A.—Fellow Workman.— 
H. K.—Maj.-Gen. Cunningham. —A. Surridge.—J. 

, Hezmalhalch.—Qucensland.—Scotus.—Peauria,— Long 
Tom.—H. C. Sutton,—£. B. F.—D. Brown.—<A. B. C. 
Pargo.—Cinquanta.—Brake Block.—Civis.—Pholas.— 
Cats Tail,.—Jumvo.—A. E. Harris.—R. D. T.—Car- 
staiis.—T. J. C. -T. M. Hewetson.—G. Pinnington.— 
W. Worley.—A Canadian Subscriber. —5wan.—Screw 
Propeller.—David.— H. A. Wassell. 


Davip Carson. (Several blowpipes of the kinl in back 
volumes. See p. 146, No. 838, for instance. For 
colouring gold, refer to pp. 45, 93, 116, 165, 297, 
Vol. XXIX. The solder is made of gold, silver, und 
copper; but without knowing what it is wanted for, 
no one can give proportionate parts. As a rule, the 
svlder should be the hardest it is possible to use. )-— 
Turek Leos. (Will not the article, ‘* How to Makea 
Camera-Stand,’? on p. 445, No. 877, suit!)—Onn Iy- 
TERESTED, (You are bound to pay the House Daty, 
but are entitled to deduct ıt from the next rent paid to 
‘your landlord.)—A. H. K. (There is probably no’ hing 
very serious the matter with your wife, beyond the uil- 
ments for which she hus been treated, but no advice 
worth giving could be had without personal examina- 
tion. Why not consult a phyeician, or take her to Dr. 
Edmunds, at the London Temperance Hospital ?)— 
BRavroxvian. (tee the announcements respecting 
steamers in Bradshaw’s “ Railway Guide.”’}—koxo. 
(If described in our columns, it would certainly in- 
validate a subsequent patent.)—Moanak, PATERSON, 
N.J. (They are 7s. each in England, but we do not 
know what the U.S. duty is. Order them through 
Wilmer and Rogers, or any respectable American 
bookseiler )—@. W., (Simply add any bitters you fancy 
to the spirit.) —W. E. K. (We think not, but an inquiry 
at the Admiralty would settle the question. We do 
not know where photos of the ships in question can be 
obtain.d, but good illustrations of most of them are 
given in Vol. 1. of Sir T. Brassey’s * British Navy,” 
which we reviewed on p. 557, last Vol. The book is 
published by Longmans.)~G. W. Duxy. (You will 
tind a table on p. 336, No. 872, giving particulars of 
various sizes; but you will have to use enuugh battery- 
power.)—J. Main. (It would simply not be so power- 
tul, us the larger sized wire would muke fewer coils. 
Read what has been written recently, or study the 
principles as given in Sprague’s book.)—De.ta. (We 
have described M. Faure’s bat:ery many times, and 
plain directions for making have been given by corre- 
spondents. See p. 258, No. $69, and the indices of the 
lust two volumes.)—W. Newnounp. (Buy the double 
salt ready prepared. What has “nickel silver’’ todo 
“with it?)—F. W. D. (Canada balsam is the short 
auswer, if we understand you; but the varnish is 
upplicd after the painting is dune. See P: 25, No. 782, 


o 


for anarticle on lantern transparencies, and the index 
of Vol. XXXI. for references to an exhaustive discus- 
sion on the subject.)—G. Pinnincroy. (You will find 
accounts of the experiments of M. Lodyguine in serial 
publications, and in the Transactions of the St. Peters- 
burg Academy of Sciences, by which society he was 
awarded an important prize in 1874 for an incandes- 
cent lamp, subsequently improved by Messrs Konn and 
Bouliguine. Lodyguine incloscd carben in a glass 
ves:el frora which the oxygen was expelled. Several 
notes on his lamp in back volumes.)~-A.H. K. (The 
core is magnetised by the passage of the current. When 
the circuit is broken the current ceases to flow, and the 
core ceases to be magnetised, or is said to be de-magni~- 
tised.)—Semprrr F pruis. (If wanted for a short time 
only, the bichromate battery is the cheapest and best ; 
but 1f required for hours the Bunsen is best. See recent 
back numbers.)—Covusin Donnix. (On p. 336, No. $72, 
you will find a table giving dimensions of electro~mag- 
nets of various sizes. On p. 414, No. 876, you will find 
that the lead plate is connected to the positive electrode 
ot the generator, and becomes coated with insoluble 
peroxide.)—H. (The connections are practically the 
same inany system. See p. 87, for iustance, and other 
recent numbers.) —Wisgear. (We do not know the 
process named ; but sec the indices under head of Lan- 
tern Transparencies, Photo. Transparencies. 
Colouring Photographs )—A. L. Houston. (There is 
nothing better than aniline dyes. The sprigs take the 
dye best after being dried.)—F. B. (Hot fomentations 
to draw out inflamwation. Certainly not a “magnetic” 
knee-cap, though one of scarlet wool might be useful. 
2. A saturated solution: until the parattin has soaked 
thoroughly into it.)—K. M. (If you know number, 
year, and price, send stamps to Mr. H. R. Lack, Sale 

Olice for Specifications, Cursitor-street, 'E.C., with 

extra stamps for postage. If over one shilling, send 

postal order.)—Labor Osnta Vixcir. (We do not 
remember any book or evea a paper on the subject. 

Probably it is looked upon as a trade secret. Perhaps. 
in some of the German technical journals there may be 


' a paper in which the question is treated.!—Pao Boxo 


Ponxico, (Several recipes in back volumes, but pos- 
sibly the best is g.od glue, to which a little tannin is 
added. 2. See pp. 192, 236, last volume, for micro- 
scopica] and chemical tests for silk.)—Dunpontax. (See 
p. 538, Vol. XXI., and p. 153, Vol. XXII. 2. The 
simplest fountain is made by connectiog the jet witha 
water tank some feet above it. 3. What part of a 
dwelling-house do you want to kecp animals in? As to 
plants, geraniums, fuchsias, coleus, &c. 4. No, zine 
does not injure them.)—AN AMATEUR PHOTOGRAPHER. 
(See p. 424, last volume, and the indices of recent 
volumes.) - B.M. (In the ordinary pattern, the reeds 
are reached by removing the fretted slip just below the 
keys for the front set, and the back of the case for the 
other set. With the knee lever pressed over and the 
stop drawn, you should be able to sce the reeds. Seea 
diagram on p. 117, No. 655, or p. 605, No. 518.)—Mur- 
kon. (You proceeded quite correctly, but did not use 
cnough mercury, and did not slide the plate on, so as 
to exclude air. In Ure’s Dictionary (art. eee you 
will tind the process given with much detail, also in 
back volumes. See, for instance, p. 354, No. 716. The 
process is a difficult one until practice has made the 
operator skilful, and we think amateurs will always 
find better results by depositing a film of pure silver by 
one of the wet processes, for which see almost any back 
volume. The previous answer contains all the prin- 
cipil parts of the inercury process, but mukers use so 
mach quicksilver that their tables bave a trough to 
catch it as it is driven off by the advanciog edge of the | 
plate. It you try aguia, be sure that you get fin-foil, ` 
not composition. The mercury should appear to eat 
it up.)—W. JoussTuxr. (See previous answer, and the 
reference given. It is not an easy matter to resilver a 
looking-glass, and if time is of any value, is a costly 
experiment.)—Ronr. Mursmeap. (Wedo not know of 
any book specially devoted to the electric light which 


We can recomin-nd; but if you will make up your 


nind tọ study the principles you can have no better 
book thin Sprague’s * Electricity,’ pubiished by 
Spons. Louk through our recent back volumes for 
many pipers on thesubject. You can p:ocure lamps of 
the Swan Electric Ligating Co., Mosley-street, New- 
cas‘leeon-Tyne.)—M. W. D. (Copying-ink can be 


— made by adding moist sugar to any good writing-ink in 


the proportion ot about loz. to a pint.) — TORMENTED 
Oxe. (Hany plans suggested in back volumes; but if 
you run coaletar into their holes once a week for, say, a 
month, you will effectually disgust them.)~—Srream. (No; 
th» remedy is either ventilation or inclosing air-tight.) 
—E. K.M. (We do not think there are any assisted 
passages to Australia now; but you can ascertain by 
applying to the agents-general of the respective 
colonies, Whose addresses you will find in the Direc- 
tory. You might possibly, by applying to some of the 
shipping companies. get a chance of working your pas- 
sage out.) —KEGo. (No, we know it would not—there is 


no thinking about it)—T. P. N. (Use methylated 


. Spirit and loose cotton wick ; the benzoline fires because 


l volumes.)—W. J. B. 


the heat vaporises it. On the bottom, because it has 
the weight of water plus the same pressure as the top.) 
—Ivno. (You used too much. Rub the ink into the 
lines, and then clean the surface of the Plate with a 
leather or cleth rubbed on a piece of whiting or chalk, 
As you proceed you will find that once the lines ara 
filled with ink they readily take a supply from the 
roller while the rest of the plate is scarceiy soiled. You 
can print from your monogram in the same way, but to 
do it properly you should have a counterpart to force 
ths paper into the lines.)—A. B. {A crane, but it can 
be done with a differential pulley.)—Tisxen. (Your 
second question was answered by * Alfujoe,” on p. 113. 
See also his papers in the preceding volume. The pro- 
fessional painters usually lick the surtace with the 
tupgue; but perhaps you will prefer to wash the photo 
witu solution of ox-v.til.)\—Puoxo. (If you want to 
make one, sce p. 157, No. 683. Chere is no book on the 
subject, but you will find several articles in back 
(A description of Sutton’s bat- 
tery 18 given in the Replies (46654) in this number.)— 
Faen, Wooron, (Ask for caustic potash or, preterably, 
caustic soda, or refer to recent letters on the subject, 
and you will learn how to prepare it.) —Carap BATTERY. 
(The porous pot ought to be a little above the outer jar. 
2. Half full will do. 3. Notnecessarily. 4. Yes, satu- 
ruted solution with one-twelfth sulphuric acid,)— 
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TELEPHONIC COMMUNICATION. 


Ds aun six years have elapsed since 
the invention of the telephone in its 
practically useful form, it has not, so far as 
this country is concerned, at least, taken the 
position which it ought to occupy. There 
are several reasons for this apparent neglect 
of a really useful invention, the most im- 
portant of which is probably the action of 
the Post Office, though the difficulty of 
determining the rights of the holders of the 
patents has had something to do with the 
delay. No doubt, too, there is some natural 
hesitation on the part of would-be users, who, 
judging by their experience of other in- 
ventions, are, perhaps, justifiedin looking for 
improvements which will supersede the 
instruments at present employed. The 
telephone as devised by Bell, though still 
holding the first place as the receiving in- 
strument, is rarely employed for transmitting 
purposes—the instruments in which carbon 
contacts are used being preferred for the 
reason that they allow of stronger undulatory 
currents being sent than are possible where 
a magnet alone is available. Of these instru- 
ments there are several seeking the public 
favour, some having many carbon contacts. 
as the Ader, the Crossley, and Wollaston. 
while others have only one, as the pantele- 
phone. The fact that among such well- 
known forms as the Edison, Blake, and 
Hunnings so great a difference in the number 


message. Inthe United States telephonic 
communication has reached its highest de- 
velopment, forin New York alone there are 
5,000 subscribers divided into about fifteen 
exchanges, besides 1,500 private telephone 
lines. It is no secret that the arrangements 
of these exchanges, admirable as they 
are, considering the absence of ex- 
perience, are not altogether satisfactory, for 
besides the objectionable network of wires 
with their suppo:ting masts, there is also 
considerable carelessness or want of thought 
on the part of the subscribers, which has 
led, in some cases, to the adoption of a 
rigid time-limit during which a given wire 
can be at any member’s disposal. The 
necessity for this rule arises from the fact 
that subscribers frequently neglect to ‘‘ ring 
off” when they have finished their con- 
versation, and the attendant at the central 
office is thus induced to keep others waiting 
unless he adopts a plan which, probably, he 
does not care to practise, and which might 
not be agreeable to the members concerned. 
That is known as “ listening off ’—viz., 
i listening to the speaker, and waiting until 
| the hanging up of his telephone is heard. 
; According to Colonel Webber, in practice it 
is found that 20 per cent. of the subscribers 
| forget to ‘‘ ring off’’ when the exchange is 
first established, but improvement follows 
with a little practice ; still the neglect is so 
serious that means of doing it automatically 
have been devised, notably by Mr. Johnson, 
one of Mr. Edison’s assistants, who utilises 
the action of hanging up the telephone to 
slowly depress a lever, which causes a cur- 
rent to be sent to the subscriber’s instru- 
ment for several seconds. A fucther im- 
provement devised by the same inventor 
‘consists in making a distinction between 
‘the call of the subscriber for his corre- 
'spondent and forthe exchange. That is 
done by sending the battery current con- 
, tinuously or intermittently, the change being 
effected by the movement of a little handle. 
The bells at the out-stations are ‘‘ chat- 


of contact pointsis found, leads Col. Webber, | terers,” and act under the influence of a 


the president of the Society of Telegraph 
Engineers and Electricians, whoread a paper 
on the subject lust week before the Society 
of Arts, to the conclusion that we are still 
along way from comprehending the true 
meaning of the. work performed by the 
pressure of the carbon. So many minds have 
however in the last two or three years been 


devoted to the study of the telephone, that , 


we may safely assume no radical change of 
any importance will be made in its con- 
struction, and those whocan find a use for 
it may instal it with the certainty that it will 
answer its purposes even if something better 
is found next year. The history of the 
telephone affords an instance of tbe difficulty 
of introducing even a meritorious invention; 
for although six years have passed since it 
was patented, it cannot yet be said to be so 
widely used as it deserves to be. It is true 
tha’ in this country the application of the 
telephone has been delayed owing to the 
existence of rival companies, partly, but 
maiuly in consequence of the action of 
the Post Office, which, according to the law 
courts, is entitled to the monopoly it has 
claimed. The merits of the new method of 
transmitting messages are, however, now 
fully appreciated, and there is no lack of 
subscribers whenever it is proposed to estab- 
lish an ‘‘ Exchange.” In Germany, «in 
France, in Belgium, in Italy, and in other 
countries on the Continent the exchange 
system of telephoning is in full work. In 
Berlin, for instance, it has reached that 
degree of perfection which is indicated by 
the fact that any person can have five 
minutes’ conversation with any of the sub- 
scribers to the exchange by the expenditure 
of 50 pfennigs (about 5}d.) in the purchase 
of a list of subscribers, andin this country 
exchanges are already in existence, wbich 
cost the members about one penny per 
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continucus current, but not when subjected 
tə an intermittent current. The annun- 
ciator at the Exchange, on the contrary, 
acts under the influence of an intermit*’ent 
current, and slightly vibrates only when a 
continu us one is passing. Possibly, how- 
ever, until some undreamt-of automatic 
appliance is invented, the time-limit will be 
entorced on busy exchanges, for it is not 
difficult to conc-ive that a subscriber having 
been put into communication with his cor- 
respondent might lay the telephone down 
to look for some paper or other reference to 
refresh his memory, and his search might 
occupy a much longer time thau would be 
altogether convenient to his brother mem- 
bers. It is not easy to suggest au automatie 
arrangement which will meet all cases, and 
we suspect that on busy lines it will be 
necessary to enforce the time-limit with a 
certain allowance at the discretion of the 
attendant. or switch-clerk, as he is called. 
If no calls await attention, there will 
be no advantage in cutting out the 
subscriber who has the line; but if 
others are ringing to be connected up the 
time-limit must be enforced. The question 
of overhead wires is not so easily settled as 
Col. Webber seems to imagine, and whoever 
he may mean by ‘‘ the mouthpiece of what 
should be the highest authori'y in the land 
on such matters,” we cannot agree that he 
has full justification in stating that over- 
head telegraph lines need never te an eye- 
sore or a nuisince. The question is not so 
much whether they are eycsores or nuisances, 
as whether they are dangerous and subject 
to frequent accident. We pass aside the 
hint that the ‘‘clamour’”’ is m re cr less 
encouraged by the cable and guttapercha 
luterests, in view of the obvious facts that 
wires stretched across from the tops of 
Louseg are not easily p'aced in position, are 


not readily repaired, aud are subjected to the 
effects of acid and other vapours, besides the 
often destructive action of the wind. It may 
be, as Col. Webber says, that in by far the 
largest number of cases, the line wires 
“ have been put up unmechanically, and are 
in consequence dangerous and unsightly,” 
butif erected by those who are now supposed 
to understand the business, they would be 
all that could be desired. That is scarcely 
the question—the public can judge only by 
experience, and at least in Germany and 
Paris the authorities do not seem to have 
much faith in the technical skill of the over- 
head erectors. Mr. Graves, the Engineer- 
in-Chief of the Postal Telegraphs, in the 
course of the discussion, pointed out that the 
Post Office had many overhead wires, and 
must continue them in certain districts, the 
business of which would not pay for an 
underground system; but wherever wires 
were massed in large numbers there 
was first the difficulty of finding room 
for them on the tops of houses, and, 
secondly, the weight became a source of 
danger. Further, oxidation is a serious 
evil, for unless the wires are carefully 
and continuously inspected, corrosion goes 
on unsuspected, and there is that source of 
danger udded to those of frosts and high 
winds. Mr. Graves is clearly of opiaion 
that wherever the collection of wires be- 
comes heavy, they should be put under- 
ground. The wires in the neighbourhood 
of a telephone exchange will, of necessity, 
be numerous, and, consequently, heavy, and 
though the cost of insulation may be very 
great, it is almost imperative that they 
should be placcd beneath the roadway; and 
looking at the constantly recurring expense 
of repairs, which are not easily made when 
the wires are carried on poles fixed upon the 
tops of houses, it is conceivable that, in the 
long run, it would be more economical 
to put all wires—in towns at least—bencath 
the footpaths. 

As to the cost to subscribers, the rates 
charged at present are confessedly high; 
but while there are so many applicants, 
and the difficulty of obtaining permission to 
erect fresh wires increases, there 13 small 
likelihood of the rate being lowered. Even 
as itis, with the charge fixed at £20 a year. 
many customers pay only one pevny per 
m sage, and some only one farthing. That, 
however, arises from the fact that they make 
as much use as they can of the facilities 
afforded, and if every subscriber did the 
saine, it is cleara great many morc wires 
would be needed to carry on the business. 
It would seem, therefore, that before long it 
will become necessary to have a graduated 
scale of charges—subscribers paying to u 
certain extent in accordance with the use 
they make of the lines. In the United 
States the tariff ranges from £6 to £9 10s. 
on small social exchanges; but on the com- 
mercial and business lines it ranges from 
£10 to £21. In Paris, asin Germany, the 
uniform tariff is about £20. As at present 
arranged, an exchange system can be worked 
most economically when it is on the large 
scale, requiring the use of several switch- 
boards, so that subscribers can be classitied, 
aud those most frequently correspot ding 
amongst themselves placed in one group: 
but in the case of large switch-boards theie 
is much liability to confusion and delay. 
The smaller exchanges, though more exper- 
sive in fir-t cost proportionally, are more 
easily worked, and could uudoubtedly be 
carried on for very much less than is now 
demanded, if the subscribers were left to 
themselves to provide the lines and the 
instruments free from any royalties. Whether 
these telephone exchanges are to be created 
and controlled by a number of com- 
panies, or whether the Post-offier 
to take the work in hand and carry it on as 
a monopoly, is a question that is coming up 
for set'lement shortly. One thing at lcast 
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is cort in, that the telephone exchange is a 
growing innevation which will ultimately 
abscerb much of the business that is now done 
by telegraph, especially local messages, for 
there are several reasons why those who 
desire to send them would prefer to speak 
direct to thcir correspondents instead of 
writing the words ona form, and would also 
profer to receive the answer in a voice that 
ean be recognised instead of on one of the 
familiar forms. It will be dificult to make 
genoral arrangements of the nature of the 
existing telephone exchanges, but it is satis- 
factory tolearn that the Post-office is pre- 
pare to extend existing facilities whenever 
the public demands warrant the requisite 
expenditure. 


CART AND WHEEL-TMAKING.—XVY. 
(Cactieed fron paras 609, Vol, XNAIV.) 
by J. Crrarpes Kina, 


YN the convee of cart-invking, much of the 

printing may ba dono a3 soon as the body 
is fintshed. In the trade, tne body is often 
Anished puintiay while tho carriage and wheels 
aro being goi on with; this expedites work, 
and as the body has so much contact with the 
saushions andthe hauda, in the riders getting in 
and oxi, it is che best course to have the body 
finished first. 1t wiil ba useful to describe at 
once the process of carriage. painting as followed 
in the beat English shops. I, therefore, pro- 
ceed to give full working details of painting as 
applied to carriages, with a few hints of what 
you must avoil doing. You may have perfect 
confidence in your successful completion of tho 
job ia a short time if the directions ar» fol- 
lowed; the maiu requisites being cleanliness, 
mothed, aad Sexible dexterity of wrist and 
fingers. . 

Before commeucing to paint, be sure you have 
a shop secure rrom currents of fine dust, and be 
careful to eet your body and carriage free from 
dust, espocially in the corners, and the wood 
frec from glue, grease marks, or smoke, from 
any part of the wood having been scorched by 
the hot ironwork, Should any bo on, scrape 
and werh off with turpentine. 

Tho colours, as the liquid pigments are termed, 
arg the priming colour for first, second, and 
third couts or paint. Tho preparing colours 
firat, second, and third coats. The fancy colour, 
and the relict of © striping,” or “ picking-out,”’ 
by some different colour, to be finished by var- 
nish on tho fancy colour, and japan on the iron- 
work, and blacs paint where wanted. ‘ Filling- 
un"? an intermediate coat or paint between the 
thirl priming «cow of print, and the first pre- 
paring cout oc paint is not termed colour, and 
is a special mixture. How to mix these colours 
in proper proportions of iagredients will be fully 
explained, and it will be seen it is the simplest 
part of the prozess of painting. To lay on the 
paint, and “ flxt-down’’ between the drying of 
each cout, requires the care of forethought, and 
ronsitive dexterity of touch. 

To give confidence to anyone disposed to try 
his hend at painting, I may mention that I 
had to appoint a painter to do the work ona 
large estate neag London. In chosing a suit- 
able man out ct several who wanted the job, I 
rajected soveral who had done painting before, 
and solocted n farm-labourer who had never 
done such wo: ; within a week’s time he could 
mix properly auy colour he wanted, and had 
finished a first-rate oak-graining job, with a 
flowing coat of varnish. His success was due 
to cleanliness, forethought, method, and a 

. critical aense of touch in handling a brush. 

As briefly 4s possible I proceed to tell how to 
mix the various paints, ‘‘lay-on’’ and flat-off 
for varnishing. Priming colour is made of 
white-lead (as sold ground in oil) 2lb.; linseed 
oil, | pint, «oroughly well mixed, then add 
turpentine, } piat. This makes cream-colour, 
to darken to lead colour of any shade, add 
lamp-bl:.ck, acd stir up till of the consistency 
of milk; to iusare quick drying, add to this 
mixture 2oz. of ‘‘dryers’*—this is sold ready 
for use. 

I am obliged to remark now that as much of 
your cart as can be taken easily apart, must be 
done so, before beginning to paint. | 

The body sould be upside down on tressels, 
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the springs resting ca the top of a stool or tub, 
or hung up on one erd, the scroll-irons apart. 
The dashiron, wings, and body-rail all off, the 
back-door off at the hinges; in fact, only the 
ateps need be fixed to bar and shafts. Begin 
this upside down and turnover as you go on. 
Begin always at the under sides or inner angles 
of your parts, working the first coat of priming 
with a rather stumpy worn brush, so as to force 
the colour thoroughly into the grain of the 
wood and crevices of the ironwork ; let this coat 
of paint be put on in fair quantity, but 
thoroughly laid-off so that outer projections have 
as much as inner angles; leave it 24 hours to 
dry; then give another coat with a longer 
haired brush, using both hands; thus, work the 
brush with the right or left hand, and with the 
other have a small tool to wipe off any extra 
quantity of colour Jikely to run into a bead or 
angle; whereit would remain wet paint while 
the adjacent surface was dry; in another 24 
hours it wi!l be dry. 

The third coat of priming is put on with care 
to coverevery part with a level coat. On this 
depends good work. 

I must remind a learner that paint, being 
compounded of materials of such different 
densities, the mineral portions sink to the bottom 
of the paint-pot—so that the colour must be 
stirred frequently with a small bat-shaped 
stick; avoid wiping your brush on the edge of 
the pot, to regulate the amount of colour in your 
brush—tho edge of the piece of wood, or a bit 
of wire stretched over the pot will serve better. 
With practice, you will not need to use either, 
but dip out, with brush or tool, only just as 
much as you want to use each time. Cover up 
your paint-pot with a shect of card or leather 
when not using it, to preserve your colour from 
dust; let the paiut-brush handles project 
through the cover. 

If your print stands by, it becomes thick—the 
turpentine has evaporated, and requires re- 
newing. Ir dust vets on your work, be 
sure to duet off before you begin to paint again. 

The axle may bə fixed to the springs after the 
first coat oï priming; you are then sure all the 
bearings have print under them. | 

Now comes the puttying-up of holes, joints, 
and uneven placea, with putty and ‘ hard- 
stopper.” JT must again pause to explain that 
putty may ve many weeks getting hard if not 
properly made, and tuat hard-stopper may get 
hard almost before you can use it all up on the 
job, in afow minutes. I describe how to make 
hoth, and how to keep hiard-stopper soft for use 
while the job lasts. 

Putty ot any colour is mide in a very simple 
manner by mixing thoroughly linseed-oil and 
whiting together, beating itup and kneading it. 
Usually a piece of sugar of lead the size of a 
small walnut is used with a 21b. cake of whiting ; 
this forces the drying and hardening of the 
putty. It may be darkened to any shade by 
the addition of larmpblack, mixed up with the 
putty in making. Thue, this crevice and holo- 
filling material ig distinctly different from hard- 
stopper used for the body, and has to be differ- 
ently treated in use, being pressed and worked 
well in — level and smooth — with adjacent 
surfaces; while hard-stopper, which is used in 
a softer state, must be dexterously pressed into 
the hole to be stopped with the stopping-knife, 
and left to stand up above the surface in all 
cases, a3 it shrinks in the course of drying, and 
if not prominent would leave a hollow place at 
every stopped hole or joint. But well made 
putty, which alone is used for the wheels and 
under-carriage, does not shrink. Hard-stopper 
is kept in a gallipot, which, when not in uee, 
must be turned upside down in a saucer. 
This causes the residuum of oil to filter to 
the under-eurface of the hard- stopper, and keeps 
it from hardening and spoiling, which would 
be the case if the stopper got at all hard 
before using it. A careful workman knows 
success depends upon keeping his materials 
as well as tools in @ state fit for immediate 
use. The following is the way to make 
hard-stopper and to use it:—Mix up on a stone 
slab or hard smooth board, dry white-lead 31b., 
and tub lead (as lead ground in oil is called), well 
worked up with gold-size into an adhesive putty ; 
this is done with a stiff-bladed putty-knife, 
till the ‘‘stopper’’ is of the consistency of 
soft cheese. As most carriages are painted 
dark colours, the stopper should be darkened 
with a little lamp-black; not ivory-black. It 
is pressed into every pin-hole, screw-hole, or 
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flaw that is visible on the surface of the body 
with a knife. Don’t at empt to levelit. The 
body may now be “filled-up,” as it is termed ; 
that is, painted with colour, having a large 
amount of silica in it, which has the effect of 
hermetically sealing up all the previous coats of 
paint and grain of the wood with a surface 
resembling stone, which has to be made level 
and smooth by facing-off with hard pumice- 
stone and water. This process is termed 
‘‘rubbing-down.”’ 

Filling-up is made thus: 21b. of coarse brown 
ochre, and lb. of spruce ochre ground in tur- 
pentine, to which is added }1b. of ground white- 
lead ; this softens the brittleness of the ochre, 
and gives a denser surface to the filing-up when 
rubbed down; the filling-up must be of the 
consistency of cream; to this is added } pint of 
carriage-varnish to give toughness, adhesion, and 
elasticity to the filling-up, preventing it from 
chipping off when knocked, and making it less 
absorbent of water under the action of rubbing- 
down; this coat dries quickly—ten minutes 
after itis laid on. If it dves not soil the hand 
when passed over it, it is dry, and may be fol- 
lowed up by a second and third coat rapidly ; 
but the first coatis better for a night’s drying. 
Fillingaup must be laid on quickly with the 
firmuess of an experienced hand, not timidly or 
daubed on; the use of a stiff brush will 
equalise the coat, and a small brush or tool will 
level corners of panels and on mouldings, which 
must never be daubed up, nor left bare at sharp 
angles. Thus a body may have three coats of, 
fillmg-up in six hours, if urgent. If the filling- 
up gets thick it must not be thinned by adding 
turpentine, or bad results will follow in cracks 
and other annoyances in after-painting. 

The thinning of filling-up must always be 
with the same material. When making the 
filling-up, carriage-varnish dregs may be used 
if strained warm through a sieve. The thorough 
cleansing out of a varnish-can may be eit-cted 
by putting a little turpentine in the can to be 
cleaned and drained, and letting it stand near 
the hot stove-pipe for a few hours. In a small 
shop this is a matter of economy, not so likely 
to be omitted asin a large shop. The filling-up 
coat having stood 24 hours in summer, or 48 
hours in winter, will be ready for rubbing down. 
This is effected with pumice-stone and water. 
The pumice-store has a grain like wood, the 
end grain is the proper rubbing surtace—it cuts 
down the filling-up quicker, and does not 
crumble away at risk of scoring thé surface 
with little pieces undor the pressure of rubbing. 
Plenty of clean water should be used, and the 
pumice-stone allowed to float in the water to 
cleanse, not laid ou steps or the floor, by chance 
to pick up grit by contact. 

Itis as well to remark on the plan of some 
painters who employ incompetent men to rub 
down, for them to give the filling-up coat an 
overcoat of lamp-black and turpentine as a 
guide to the rubber-down of how much 
he ia to rub off, that is, all this black coat, and 
then calling the job finished; this is just the 
way badworkmen are made, and kept so; more- 
over, the turpentine acts prejudicially on the 
filling up. The hand of the painter, us well as 
his cyc, should be used to judge the levelness of 
rubbing down. It does not matter how much or 
how little of the filling-up is rubbed through. 
So critical does the sensvof touch of the painter’s 
hand become, that he tests the accuracy of sur- 
face, and level, by the hand being passed care- 
fully over the panels he has done to try them. 
In rubbing-down, a facing-stone is used for 
cleaning and levelling the pumice-stone upon. 

Washing-off should follow immediately, as 
the process of rubbing down goes on, and plenty 
of clean water and a clean wash-leather with 
sponge should be used, or a piece of linen or 
calico rag willdo even better than wash-leather, 
a3 it does not clog like the leather does, and is 
more easily rinsed out and wrung dry for use. 

From the preceding remarks, it will be seen 
that from the commencement of a piece of work 
with the priming coat, to the finish of the 
rubbing down, occupies from seven to fourteen 
days, according to the season of the year, the 
dryness of atmosphere, and the emergency of the 
work; it need hardly be said that the longer 
paint has to dry the better. The same pro- 
cesses modified, and material made up for 
quick-drying, may be carried out so as to com- 
plete a repairing job in twenty-four hours; as 
& new panel, or boot side. Before concluding 
these remarks upon filling-up, it cannot be too 
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forcibly urged that while the paint is laid on 
copiously, and all projecting parts well covered, 
the inner angles of mouldings, quirks, anå 
corners need hardly have any more than 
a light coat of the paint. It is a commn 
practice of careless painters to daub over 
the bodies, filling up the. angles and 
corners, using twice as much stuff over these 
parts as ia needed. This is the starting of de- 
tective work which follows. What has been put 
in the angles and corners of mouldings has to be 
got out. Inthe attempt to do this the prominent 
parts are cut through to the wood, and yet the 
corners remain daubed up. Time is then wasted 
looking at it, talking about it, perhaps, and 
then making a botch of colouring over the bare 
places, waiting for it to dry, flatting off, or 
perhaps, as is mostly the case, it is considered a 
trifle. This, and the bare wood and thick 
plaster cf filling-up, are painted with a prepar- 
ing coat, just as if it was the proper thing for 
those parts of a tody, the most exposed, to be 
‘arely painted, and other parts, not exposed, to 
receive a needless amount of paint. It may 
happen, however, that x joint will rise, or a screw- 
Point bulge a part of the surface to be painted, 
and escape the notice of the body-maker in clean- 
ing off, and if noticed by the painter in priming 
cver, allowed to pass. It often happens in large 
shops that workmen of one branch resent inter- 
rerence from another about trifles, as these would 
be called. When it so happens, there is no 
alternative but to rub through to the wood. Do 
it boldly, as follows:—If there is not time to 
Taint over again with ‘‘filling-up stuff,” when 
the wood is dry (and it ought to be dried quickly 
£o as to dry the wet out of the grain before it 
can soak deeply in), rub the wood with a piece 
of rag, haviug on it a mixture of three parts of 
linseed oil, two of turpentine and dryers, or sul- 
phate of copper; for a quart, as much driers or 
sulphate as will be as large as a walnut. In- 
ceed, this mixture in the hands of an intelligent 
painter is a valuable surface mixture or dressing 
to stop the too rapid absorption by the filling up 
ot the preparing coat of paint which follows the 
rubbing-down process. This coatis not put on 
with a brush, but rubbed on in a small quantity 
at a time with a rag. {t has the additional 
teneficial effect of killing the damp that may 
te left in the filling-up coat, after rubbing- 
down. Where a body has becn rubbed through 
the filling-up, in parta, into the primary colour, 
this dressing, carefully rubbed in, equalises the 
action of the absorbing surfaces, and favours 
the laying on of the first preparing coat of 
colour, so as to prevent an unequal drying and 
rinking-in of following coats of paint, which 
will otherwise be manifest even through suc- 
cessive coats of paint and varnish by surface 
cracking, or mottled and cloudy dimness of lustre. 
We will suppose the carriage and wheels to 
teve been put through the usual course of three 
priming coats at the same time as the body 
with its extra coats of filling-up; and flaws, 
unequal joints, surfaces, and  screw-heads 
have been duly stopped, Alling-up rubbed 
down, third coat ot priming yla-s-papered 
to get smooth and level, then comes the 
three courses of preparing colour. This 
paint is made of white-lead, linsced-oil, and 
lamp-black, just as the priming colour was, 
except the proportions of oil and turpentine are 
aitered for preparing colour, the cil being 
diminished by one half and the turpentine 
tang doubled in quantity. The painter’s 
object now Js to fill up thoroughly the absorbent 
pores of the filling-up surface stuff with pre- 
paring colour, just as he bad done the grain of 
the wood with the priming colour before the 
filling-up was laid on. When much oil is used 
in the preparing colour, the filling-up surface 
will not absorb itatonce, asit should do; it will 
be simply glazed over and slowly and unequally 
abdeorbed, eccording to the variable thickness of 
the coat of filling-up, or to the chance of being 
Jaid on weil or badly by the painter that does 
this part of the work, which is one of the most 
critical coats of paiut that is laid on. With the 
last coat of some delicate glaze colour, the eye 
will xid the painter in his operation; but for 
this first preparing coat the experience of judg- 
ment, to which vision lends little help, is 
essential for putting on plenty of paint, and 
also tor laying it off level, so that there is not a 
tuperfluity, and in the rapid manipulation and 
watchful attention to the absorption of colour, 
aa it ie laid off, so that the saturation of the 
filling-up base is thoroughly effected. 


The first coat of preparing colour will be dry 
in twenty-four hours, and may be faced-off with 
pumice-stone. This produces what is known as 
eggshell dulness of surface, and levelness of 
parts, or fine glass-paper may be used for the 
same purpose; though for well-done work a 
lump of crisp, curled horsehair will serve for the 
purpose. To the young hand it may help him 
to explain why it is requisite that this first coat 
of preparing colour must be faced-off. The 
different degrees of absorption of the under 
coat of filling-up produces an uneven surface, 
and any little ‘‘nibs’’ or projections of paint, 
unless levelled off, become doubled in size by the 
addition of the next coat of paint. To face off 
the next coat of paint, imstead of the first, 
would be to rub through two coats of paint in- 
stead of one at some parts, and by that, laying 
bare in invisible specks the filling-up, which 
would not fail to show in some way its effects on 
the next coat, even to the varnish. It may not 
be amiss to remark upon the liquids that form the 
vehicle, for the flow of colour which is when used, 
ina few hours to become a dry, hard-surfaced 
paint. Linseed-oil gives to almost any pigment 
it may bə mixed with, the tenacity of leather 
when dry. Turpentine, which also contains oil 
as well as spirit, does the same to a very slight 
degree; the greater fluidity of turpentine, and 
the ready absorption of its spirit by any porous 
matter itis laid on, insures its penctration into 
the filling-up, even right through it to the 
priming colour, in places where, if the priming 
coats have been made with red-lead, or con- 
tained any boiled-vil, or similar objectionable 
substances, an action analogous to fermentation 
takes place which, reacting on the overlying 
paint, causes flaking, blistering, cracking, pin- 
holes, sweating, dead or cloudy surfaces, &c., to 
show up through the varnish. This, of which 
we hear so much complaint in American paint- 
ing, and note it in their imported carriages, is 
almost unknown either in Britain, or with the 
best work on the Continent. Of course other 
fluid vehicles for pigments may be, as they have 
been, used ; but the two named are proved to be 
the best yet known, and the best dryers for 
preparing colour are sugar of lead, and sulphate 
of copper; this last certainly preferable. 

After this long digression, intended to save 
workmen from the annoyance of failure and hap- 
hazard processes, we now proceed to explain 
that the second and third coats of preparing 
colour, if intended for final colours—as lake, 
vermilion, ultr2- marine, verdigris - green, 
canary-yellow, or lighter shades of colour, 
should have the preparing colour made of 
correspondingly lighter shades, and also where 
glazed-colours are used; or, if it be thought 
desirable, some of the final colour may be mixed 
with the preparing coats. These coats may be 
“ flatted’’—i.¢., made dead, or of dull surface, 
by pumice-stone dust and water being rubbed 
over them; this Cull surface insuring the more 
thorough cohesion of coat upon coat of paint. 
Having followed up the courses of painting as 
far asthe finish of the third preparing coat, 
duly flatted dowa, on all the panels and 
mouldings, and on the carriage and iron work, 
glags-papered smooth and level, the carriage is 
ready for the coats ot final or fancy colours. 

I will leave, for the present, tho description of 
the various pigments, of which these colours are 
composed, and describe their mixing and 
manipulation by the carriage-painter. The 
fancy colour for the first coat is made by 
grindingthe dry pigment with linseed-oil till 
1t becomes of the consistency of cream. This 
may be done in a paint-mill worked by hand or 
steam, or from an engine worked by gas, or by 
the ordinary ‘‘muller’’ and paint-stone. This 
latter operation requires not only a critical 
sense of touch to know when the paint is ground 
fine enough; but the sense of hearing, as well 
as vision, aids in the perfect manipulation of the 
paints. As the successive coats of paint already | 
laid on have sealed the grain of the wood, and | 
levelled the surfaces of the ironwork, a small ` 
quantity of fancy colour will cover a large | 
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paint, has a veritabie body for covering work 
thoroughly ; but it must be strained through 6 
fine wire or gauze-sieve, or a ‘‘Stapfer ” filter. 
It is now thickened to its proper consistency 
for use by the addition of about a gill of the 
best body-varnish ; the purpose of this varnish 
is not to give lustre, that being just the reverse 
of what is wanted, but to give thickness and 
fulness to the paint in working, end a hard 
texture of surface when dry that will bear 
‘*flatting.’’ Many other fluid insterials may be 
used instead of varnisb, but none are known to 
serve the desired purpose so well. In mixing 
this varnish with thin psint, it is best to have 
the varnish already meusured into a paint-pot, 
and to pour the paint into it, stirring it with 
the brush thoroughly. In painting, there are 
two technical phrases, ‘‘layiny-on’’ and 
“‘laying-off’’ the colours—the latter phrase 
simply means spreading it, i.e., painting. This 
is just the trained manipulation which, by its 
effectiveness, constitutes the workman who 
commands a high wage, and a leading position 
in bis craft. 

In laying-on the first coat of the fancy colony, 
the judgment soon aids the workman. It now 
depends upon himeelf entirely if he is to turn 
out good or bad work; that is, when finished, 
with a perfectly level glassy surface of japan or 
varnish, or with a streaky, silky, or ropy un- 
evenness to mar his work. These are not fro- 
quent faults in English coach-painting. But 
they are about the only ones that are conspicuous 
with some second-rate work. They are in- 
variably ascribed to a defect in the japan or 
varnish, which is so erroneous a notion, that 
we affirm that the very worst japan or varnieh 
could not be made to assume ropy or streaky 
lines without the mechanical action of the 
brush and laying-off the previous coats of paint 
had laid the lines for the flow of the varnish to 
follow into. In fact, the manufacture of English 
varnish and japan has been brought to such 
perfection that painters have long since ceased 
to find fault with it to excuse their own errors. 
Laying-off colour on carriage-panels is to car- 
riage painting what ‘‘stippling’’ is to artistic 
colouring and finish of art painting. This pro- 
cess of laying-off colour marks the highest 
mechanical qualification of a painter: the acon- 
rate conjunction of the action of tho eye and 
hand determines it simply by the DEGREE or 
ANGLE from the surface at which the brush ts 
held in working the final strokes. If the hrush 
be held too upright, or at a slight angle from 
tae surface, streaky or ropy lines on tho surface 
are certain. ‘The points of the bristles ach 
mechanically, and rake the paint into lines cr 
ridges ; these become enlarged by each ruban- 
quent coat of paint, and show glaringly in tiy 
varnished or japauned coats. 

The highest «rade in the craft of coach- 
making is that ot the ‘‘picker-out,’’ as that 
workman is called who lays on the relief lines 
and ornamentation to the body, mouldings, 
wheels, and carriage parts. These are done iu 
one or more colours, ditferent to the fancy 
colour of the panels and under-cxrriage. ‘Uhe 
widths of the reliefs vary from lin. to 1-32tn. 
The wide lives are called “bands,” and are 
mostly the width of the body mouldings, or of 
toe carved beadines cf the earriago parta, if 
from jin. to jiu. wide. The next narrower 
lines are called ** stripes, and ere used mostly 
for contring lines, either on the “bands `’ or 
on the fancy colour. These vary in widtd 
from ‘in. to jin. wide. 
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(To be continucd), 


WATCH -CLEANING AND 
REPAIRING. 
By “A Perrow-Workman,’? 
(Contre? trom page 106.) 


IVOTING.—The top pivot of the verge often 
gets broken, and l think you will findit 


extent of the surface of a carriage. Assuming thut | exeier to repivot than fit a new verga. 


a quantity equal to a gill measure of the fancy 
colour in oil has been ground to the consistency 
of cream, it has to be thinned by adding tur- 
pentine, to make it equal in measure to three- 
quarters of a pint; this must be well stirred in a 
large paint-pot with a brush, which is repeatedly 
drawn over the edge of a tont-blidad pallet- 
knife held over the paint-pot to insure thorough 
mixing. This, though so thin and liquid a 


First make a holiow drill (Figs. 39 and 40). 
This is done by drilling a hole in the end of a 
piece of steel wire, a little larger than the body 
of the verge, and about 1-16in. deep, and turn 
it down, as shown iu sketch, Fig. 39, so that 
it will cut away enough brass to make room for 
a plug, but not to loosen balance on its arbor; 
now make an arbor of a pivot drill and slipa 
piece of brass on it, asshown Fig. 37; yoa should 
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file this arbor quite as small as the body of 
the verge, so as tobe able to get a substantial 
plug. Now tura this plug so that it will 
enter about 4 into the hole made with the 
hollow drill (I forgot to mention that the piece 
of the verge body left in by the hollow drill can 
easily be removed by trying to bend it); now 


Flcg.37. FI G38. Fi 


put plug back oa to arbor and cut off as shown 
in Fig. 38, leaving a little piece of arbor 
protruding at bottom to act as a wedge to the 
plug when it is being driven home. Now put 
your verge on the ‘‘ vorge riveting stake” ; put 
Fig. 38in the holeand with spring punch, Fig. 42, 
drive the plug home; keep working the punch 
round while driving—you will feel when it is 
home, and then you must leave it alone, for if 
you drive after the plug has reached the bottom 
you will be upsetting it, and your job will be 
apoiled. Fig. 41 isa section of the plug after it 
has been driven; now put it in your calipers, 
and if balance runs true you can make your 
pivot, but if you find that in driving the plug 
it has got a little out of true, then you must 
make a true male centre, put it in the turns and 
turn pivot true before filing. 
Using the graver is got by practice. Thè 
following may help you: always cut above the 
centre, keep your rest as near your object as 
possible ; cut, but don’t scrape. Don’t press on 
your graver: feel it cut, the same as you would 
a diamond; wet the 'graver with your tongue 
for brags, use oil for steel, turn very steadily, 
and hold your bow lightly; use a diamond-shaped 
graver, get up your graver with care. There is 
more practice required for sharping, or getting 
up, your graver, than there is to use it. 
_ Fitting a new pivot toa pinion is very simple ; 
it only requires patience, and may be learnt in 
an hour or iwo by anyone who has had any 
experience with watches, supposing the bottom 
(pillar plate) pivot is broken off. A 3rd wheel. 
You must drill a hole in the centre of pinion, 
fitina steel plug, so as to get a new pivot. 
Now the following is a very simple plan, and 
“will turn out a better job than many of the 
t‘ pivoting turns,” and it is not necessary to 
remove the wheel. Get two pieces of steel wire 
that will fit in your bench turns ; make one end 
‘of one piece as shown Fig. 43, the other end as 
Fig. 44. Take the other piece of steel wire, 
make one end as Fig. 45, the other end as Fig. 
46. Now place third wheel between the centres 
(43 and 45), as shown Fig. 47. Ais Fig. 43, B 
is a rose or head, taken from a pivot drill (the 
hole is broached large to fit pinion). C is pinion, 
D wheel, E is A, in Fig. 45, F is a piece of 
broach, Fig. 48. It does not require any pre- 
vious centring; simply place it as described 
(Fig. 47). Now put Fig. 48 in at the back of 
E, Fig. 47, and push it through until it touches 
the root of the pinion. Now, while you turn 
your pinion, you must press Fig. 48, which will 
find its own centre, and also make a hole forthe 
plug, and the best tool in the world cannot do 
it more trae. Now, having made your hole, 
mike a plug out of a pivot-drill and drive it in ; 
leave about enough for pivot. Now remove 
Fig. 45, and put Fig. 44 in its place; put face 


of Fig. 44 up against the root or shoulder of old 
pinion, so that the piece of plug left for pivot 
rests in a slot made for that purpose. Now take 
pivot file, and with the old shoulder as your 
guide, make pivot to size required, and polish 
as described in previous number. Now remove 
| Fig. 44, and put in Fig. 46, and round off. It 
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is not absolutely necessary to round off, but it 
looks better. 

I do not think it is necessary to say avy more 
about the verge watch. I will, if requested, 
go on with the horizontal escapement, unless 
some other correspondent would like to take it 
up, in which case I will stand over. I quite 
agree with ‘‘ Tempus” that the best use should 
be made of the space, which is so generously 
given us by the Editor. That is one reason why 
I made my articles as short as possible. Hair- 
springs will come in bes: with the horizontal 
movement. 
(To be continued.) 


APPLICATION OF OZONISED OXY- 
GEN FOR BLEACHING, 
o~ 


p. 126 of the last volume we gave an 

account of the process, amongst others, of 
preparing oxygen, adopted by the firm of Brin 
Brothers, of Passy. The inventors have recently 
taken out a patent in this country for the pro- 
duction and application of ozonised oxygen for 
bleaching and other purposes, which may 
perhaps be taken as conclusive evidence of the 
commercial success of the baryta method of pre- 
paring oxygen. It is well known that ozone 
partakes of all the properties of oxygen, and that 
it possessee them in a more active and powerful 
degree; also that endeavours have been made a 
long time for the production of ozone. The 
present laboratory process consists in sub- 
mitting oxygen to the action of the electric 
spark, or rather the efflux of a continuous 
current. The feeble production of ozone obtained 
by this method does not amount to more than a 
small per cent. of oxygen transformed into ozone. 
The reason of the non-success is that oxygen is a 
bad conductor of electricity at ordinary pressure, 
and resists its absorption ; the electricity 
therefore escapes therefrom to a very large 
extent. It isnot so with dilated oxygen. As 
the pressure diminishes, its conductivity in- 
creases: and if electric sparks are made to pass 
into a glass tube in communication with an 
oxygen reservoir it will be seen that the sparks 
become elongated and more powerful when the 
density of the oxygen is diminished; when this 
density falls to one-tenth, one-fifteenth, or one- 
twentieth of that of the atmosphere, the length 
of the sparks, which was originally- re- 
spectively about three-eighths, three-fourths, 
and one and one-eighth inches, increases 
rapidly to 19, 28, and 38in. In this state 
the fluid is more quickly and completely 
electrified. In the manufacture of oxygen, 
according to the patent of the Messrs. Brin 
(1880, No.! 1416), the oxygen is drawn from a 
retort containing barytes under a pressure of 


about one-twelfth to one-twentieth atmosphere. 
It is under these conditions that the inventors 
have observed the aforesaid phenomena of 
sensitiveness as regards electrification, and have 
been enabled thoroughly to investigate this state. 
according to the present invention cold oxygen 
is attenuated to a density about, at, or below a 
column of 4in. of mercury In this state the 
oxygen is passed through a circuit of electricity, 
which it closes, the current being in the form of 
sparks or continuous efflux. The oxygen may 
be made to enter a vacuous ves-el, where it ex- 
pands as required, and is exposed to the aforesaid 
electrical action. The oxygen is by preference, 
by an ordinary suction pump, or by a jet pump, 
or by any other suitubie exhausting apparatus, 
made to pass through a cooling apparatus 
having, for instance, a coil fur the oxygen and 
a continuous circul .tion of cold water around the 
same; itis then passed through the ozonising 
appxratus in an attenuated condition. The 
ozonising apparatus may be arranged as a vessel 
containing acidulatcd water, andhaving a series 
or system of tubular or other passages or 
chambers arranged with corresponding interior 
or intermediate tubular or other passages con- 
tuining acidulated water. One pole of the battery 
or other source of electricity is connected to the 
water in the latter passages, and the opposite 
pole to the outer acidulated water, and the 
oxygen passing between them closes the circuit 
and becomes electrified, that is, ozonised, more 
or less as desired or required. The oxonised 
oxygen thus prepared—in the specification (No. 
3728, 1881) the patentees show suitable plant— 

is of considerable use for many purposes in the 

arts, as it exercises a very powerful bleaching 
effect on organic and other soluble and in- 

soluble substances in a very short time : for 
instance linen, cotton, jute, &c., saccharine 
liquids of all kinds, oils, &c. The process of 
preparing the oxygen was so fully cescribed at 

the place cited that we need not recapitulate ; it 

must suffice to say that, made on the large scale, 

its cost is said to be not more than 4s. per 1,000 

cubic feet, to which of course must be added 
the expenses of the processes above described to 
arrive at the cost of the ozonised oxygen. 


LUBRICATING BEARINGS.* 


T is impossible for a bearing to run cool until the 

high places are reduced, so that there will be 
a uniform film of unguent between the two surfaces. 
It is a custom for purchasing agents, and in some 
cases for practical men, when ordering oil, to 
mention simply ‘“‘ lubricating oil,” without specify- 
ing the kina of bearings for which it is to be used. 
The latter is a very essential point. Frequently, 
when the oil is received, it is found to give poor 
satisfaction, and some of the bearings are found 
to run hot. Under these circumstances, the oil 
is generally charged with the fault, when, in reality, 
the fault has been in giving the order. A good 
lubricant for small, close fitting, fast-running bear- 
ings must be of a very fine quality, and have a 
light body in order to distribute itself between the 
close-fitting surfaces. Such a lubricant is entirely 
unfit for large bearings, where more body is re- 
quired to carry the heavy weight which is placed 
upon them. It is the practice in most shops to use 
the same kind of lubricating oil for allthe machinery, 
which, when properly considered, is both unreason- 
able and extravagant, for the reason that a bearing, 
when imperfectly lubricated, is worn away much 
faster it than would otherwise be, and on fine 
machinery the lost motion in the bearings requires 
frequent attention. 

Experiments are constantly being made with a 
view of producing a cheaper lubricant than the 
best oils now known, and which shall possess all 
their desirable qualities as lubricators. For heavy 
shafting the journals are generally lubricated either 
by means of cil boxes or cavities in the upper part 
of the cap of the journal, so that tallow, grease, oil 
or other lubricant may be placed therein. The old 
way was to fill the oil-box with tallow, leaving a 
small space for oil; and, in case the box should 
heat, the tallow would melt and run down over the 
journal. 

I remember seme years ago in a mill, there was 
a wall box supporting a five-inch shaft which 
would get hot and remain so in spite of all the 
efforts made to cool it. Oil, sulphur and tallow, 
water, were each used in great abundance, but 
atill the journal refused to surrender. Finally, one 
night I raised the shaft and removed the composi- 
tion box,, and had it carefully cleaned. The shaft 
having also been cleaned, a very light film of lamp 
black was applied to the shaft, after which the box 
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was gently rubbed over it. This test revealed the 
fact that the bearing was all right so far as fitting 
was concerned, but the surfaces of both the shaft 
and box were rough, and the skin of the metal dis- 
turbed. The load upon the bearing being heavy, 
it was sure to heat. I obtained some pure flake 
papata, And having melted a pot of pure tallow, 

stirred in a liberal dose of the graphite. The box 
having been replaced, both bearing surfaces were 
covered with the mixture of graphite and tallow, 
and the shaft lowered to its place. Inthe mornin 
when the machinery was started the box warmed 
up to about a blood heat and remained so for 
several hours, after which it cooled down and gave 
no more trouble. In a few days it was examined, 
when the surfaces were found polished like a look- 
ing glass. The graphite had become imbedded in 
the pores of the metal and formed a very fine 
wearing surface which ran with very little friction. 
I have since made use of this mixture for cooling 
heavy journals and have always found it successful. 
I have also used graphite mixed with oil for 
lubricating purposes, but have experienced 
difficulty from the graphite separating from the oil. 
I understand, however, that quite recent experi- 
ments have resulted in a chemical combination of 
oil with pure graphite, so perfectly that they fail to 
separate after standing quietly in a vessel for 
months. 

In using oil for lubricating a line shaft I prefer 
to use automatic oil cupe, except in cases where 
self-oiling boxes are used. I believe the latter 
pan to be the most economical. The boxes should 

ave wipers so as to exclude every particle of dust 
which mingles with the lubricant and scratches 
the surfaces of the journals. The great cause of 
the journal bearings upon railway cars being worn 
away is the fact that dust is freely admitted to the 
bearings, mixes with the oil and destroys the 
journal. I have known absolutely tight boxes to 
run until the wheels had to be renewed, simply by 
the addition of a little pure oil occasionally. 

With automatic oil cups I have known journals 
to run with from 35 to 40 drops of oil per week, 
and have all the lubrication required. In many 
shops a ‘‘doper ” is required to oil up the shafting 
every other day, and, asa rule, each time he oils 
up more than as much oil is wasted as would be 
required toruna month. The best oil judiciously 
used will in overy case prove the cheapest and most 
economical in the end. 


RECENT IMPROVEMENTS IN THE 
MECHANICAL ARTS.* 


A NOVEL invention, which has for its object 
the automatic setting out of the packing rings 
of a piston-head within the cylinder, has been de- 
vised by the Master Mechanic of the Pennsylvania 
R.R.Co., and will be adopted by that compauy for 
use on their locomotives. The improvement con- 
sists of a solid piston-head suitably cored out for 
the reception of the packing rings and their 
actuating levers, as also for the two adjustable 
bolts which centre the piston and provide the bear- 
ings against which the weight of the piston exerts 
itself to set the packing out automatically. The 
two operating levers are each fulcrumed in a block 
resting on the packing rings at the bottom of the 
piston and extend, one on each side, into the upper 
circumference of the head, where they rest against 
other blocks having their bearings on the packing 
rings and constituting the resistance of the levers. 
The power is applied through the two threaded 
bolts referred to and which work adjustably in 
screw bearings in the solid head. These bolts are 
each arranged on an angle of 30°. ‘Thus, it will be 
seen that the whole weight of the piston rests upon 
these two bolts, which, in turn, bear respectively 
ainst their levers, whose fulcrums are in the 
bottom of the piston and whose resistances or 
operating ends are in the upper part of the piston, 
whereby the weight of the same is utilised, 
through said levers, to bear directly against the 
upper circumference of the packing rings to expand 
the same in the upper part of the cylinder. 

A recent improvement, tending to increased 
safety in railroad travel, consists of a frangible 
tube projecting from the cab of a locomotive and 
communicating with the brake-pipe of the Eames 
or Westinghouse system of air-brake apparatus. 
A switch, drawbridge, &c., have wires or ropes 
attached to them which lead to semaphore arms 
arranged at a distant point on each side of the 
switch or draw. These semaphore arms are so 
arranged that when a switch is misplaced the a:ms 
will lie across the path of the frangible tube on the 
locomotive, whereby said tube will be shattered 
and the brakes instantaneously applied. In the 
Eames improved system, a constant vacuum is 
maintained in the bruke-pipes, the brakes being set 
up by the destruction of the vacuum, which has the 
effect of opening up the vacuum power of auxiliary 
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reservoirs located under each car; thus, it will be 
observed that the breaking of this frangible tube 
wib destroy the vacuum in the brake-pipe. In like 
manner, in the Westinghouse system, a continuous 
pressure of air is kept up in the main brake-pipe, 
the reduction of which opens up secondary reser- 
voirs under each car, which operates the pistons of 
the brake apparatus. oe 

A late invention provides means for extinguishing 
fires in the stoves of passenger cars should they, by 
any accident, upset. For this purpose an elongated 
water reservoir is suspended along the side of the 
car. Cords, attached to the stove and to valves 
which normally close outlets in the reservoir, serve 
to operate said valves when the stove is upset, and 
allow the water, through a perforated distributor, 
to flow into the fire. 

A new staple of manufacture consists of the fibre 
of the stalks of cotton plants. The stalk is dis- 
integrated and the fibre separated from the rest of 
the stalk, preserved and prepared according to the 
following method ; First separating the fibre from 
the stalk by passing through rollers or by retting, 
then drying, then scutching or breaking, and then 
carding or hackling the same, thus producing a 
staple of the fibre alone. It is proposed to manu- 
facture from this staple woven fabrics by spinning 
it and converting it into twine, cordage and yarns, 
wadding, packing, calking, and paper. 


N 


ELEMENTARY LESSONS IN DRY- 
PLATE PHOTOGRAPHY- VIII.” 


Third Lesson in Development. 


T considering the subject of exposure in a former 
lesson, we assumed that correct exposure is a 
fixed point, and that any deviation from it would 
give imperfect results. This is not the case, how- 
ever, for there is a certain “‘latitude,’’ which is due 
to two causes: first, a certain latitude of effect is 
permissible. Thus, if the plate be a little under- 
exposed, there will be somewhat less detail in the 
resulting picture than is visible to the eye, but this 
need not spoil the effect. Again, if the plate be 
somewhat over-exposed, the effect will be a slight 
fog or want of trausparency in the shadows of the 
negative; but the only result of this will be that 
what is called a ‘‘slow printing negative’’ will be 
produced. The latitude in effect is not great, how- 
ever. It may be said that if two seconds be the 
best exposure, anything between cone and a-half 
and four seconds will give good results. We have, 
however, a second method of gaining latitude, and 
this is by means of the treatment with the develop- 
ing solutions. Thus, simply by leaving the plate 
for a longer or shorter time in the developer, we 
can compensate to a certain extent for under or 
over-exposure. Iltis, however, by varying the pro- 
portions of the ingredients of the alkaline developer 
that we gain the greatest latitude. We must 
enumerate the chemiculs used in this developer, 
and try to make clear what are the properties of 
each. 

The essentials are as follows: First, pyrogaliic 
acid, or more properly, pyrogallol ; second, liquor 
of ammonia, or occasionally some other alkali; 
third, a soluble bromide, usually bromide ot 
ammonium or of potassium. The pyro. is the true 
developer, and acts very energetically when rendered 
alkaline. The stronger the developer is in pyro., 
the denser will be the negative; but the effect of 
increasing the pyro. is to *‘ restrain °’ devolopment 
—that is, to make it take a longer time, and to pre- 
vent a certain amount of detail from appearing. 
The ammonia is used to render the developer 
alkaline, and the greater the quantity in the solution 
the more energetic the action. The effect of 
increasing the ammonia is to shorten greatly the 
time of development, to increase to a slight extent 
the amount of detail, and to increase the density. 
A point is reached, however, where the action is so 
energetic as to reduce or blacken even those parts 
of the plate which have not been acted on by light, 
and fog is the result. Some plates will stand much 
more ammonia than others. [he use of the bromide 
is to retard development—to make it slower, so 
that it may be more undercontrol. Without it the 
development is very rapid, and unless the quantity 
of ammonia be very small, it is difficult to avoid 
fog. The result of increasing the bromide is to 
make the developer much slower, to keep back a 
little of the detail, and to increase ultimate density 
greatly. 

A little consideration of what we have said will 
show that by varying the proportions of the con- 
stituents we have enumerated we have the power 
of greatly modifying the resulting negative, and 
have a power of compensating to a great extent for 
error in exposure. This is especially the case for 
Over-exposure. Itistruethat in the case of under- 
exposure we can correct to a certain extent by using 
an increased quantity of ammonia; but the fog 
point is soon reached, and thus it is only to a small 
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extent that we can correctin this direction. In the 
case of over-exposure, however, it is different. 
Either pyro. or bromide may be increased indefi- 
nitely. The latter is the best to increase, as it is the 
cheaper. By largely increasing the quantity of 
bromide the development ia rendered slow as regards 
the appearance of detail, but less so as regards the 
increase of density. It is thus possible to stop the 
process in the case of an over-exposed plate before 
the shadows veil over, and yet to have a suffici- 
ently dense negative. 

e have said that it is right, in using any par- 
ticular make of plates, to use the developer given 
in the ‘‘instructions;’’ but it is by no means 
necessary to mix the ‘‘stock solutions ” exactly as 
directed. f 

We recommend that the solutions be mixed in the 
following manner : — Dissolve quarter of an ounce 
of citric acid in eight ounces of water. Add this to 
one ounce of pyre. Make the whole up to ten 
ounces, and label ‘ Pyro solution.” 

Take once ounce of bromide of ammonia and 
make up with water to ten ounces. Label, ‘Ter. 
per cent. bromide solution.’ Take one ounce 
ammonia, strength ‘80, or two ounces of the- 
ammonia diluted with an equal amount of water as 
recommended before, and make up with water to 
ten ounces. Label ‘‘ Ammonia 10 per cent. solu- . 
tion.” - 

There is no developer which is suitable for all 
subjects. Those given in instructions can only be 
taken as typical. If the photographer expects to 
excel, he must vary hıs developer to suit his sub- 
ject. Thus, when the contrasts are very strong— 
say in the case of an interior with white columns 
and deep shadows—he must reduce the amount of 
pyro, or he will have a negative giving a ‘‘chalky”’ 
print. If the contrasts are naturally weak, as i8 
sometimes the case in open landscape, he must in- 
crease the quantity of all the ingredients, but speci- 
ally of the pyro and bromide. he knows that he 
has under-exposed, he must increase the ammonia. 
If he knows that he has over-exposed, he must in- 
crease the bromide. 


The following we have found to be a good 
developer for general purposes :— 


Pyro... pave eae from 1 to 2 grains 
Ammonia....... sabe wave E 3 minime 
Bromide  sisisrssssiisss Eaa aes . 1} gram 


To each cunce of developer. 


This is a more restrained developer than is 
usually recommended. We find, however, that 
the increase of the bromide beyond that commonly 
used does not necessitate an appreciable increase 
in exposure, whilst it gives a better quality of nega- - 
tive, and permits of a considerable latitude in 
exposure stmply by allowing the plate to be a 
longer or shorter time in the developer. 

We shall now tell how the best result can be got 
from a plate when there is uncertainty as to 
whether or not it has had the correct exposure. 

A ueveloper made as follows should be flowec 
over the plate : — 


Pyro... l to 2 grains according to subject 
Ammonia ..sesosseoo eer ee 2 minims 
Broüide soecisrseccersrecsidess . 1: minims 


To each ounce of developer. 


This is a very slow developer, and even if the 
plate be much over-exposed the image will not 
appear for some time. A little experiment will 
enable the photographer to know whether the plate 
has been over-exposed, correctly exposed, or under- 
exposed by the length of time which elapses 
between the time of pouring on the developer aud 
the appearanceof the image. If the exposure appear 
to be correct, let one minim of ammonia be added 
to bring the strength up to that recommended. If 
it appear to be over-exposed, let development pro- 
ceed, or even add more bromide. If the image be 
very long of appearing, showing that there has 
been under-exposure, ammonia may be added to 
any amount short of that which will produce fog. 
Good plates should stand ten miuims of ammonia 
with one and a-half grains of bromide. The greater 
the quantity of bromide, the larger the amount of 
ammonia that may be used; but the quantity of 
ammonia permissible is not proportionate to the 
bromide used. Doubling the quantity of bromide 
will not permit double the quantity of ammonia 
to be added. With the ferrous oxalate developer, 
under-exposure and over- exposure may be corrected 
to a certain extent,but not so greatly as with the 
alkaline developer. The developer may be acclerated 
by the addition of any quantity up to ten minims 
of a l per cent. solution of hyposulphite of soda to 
each ounce of developer, or retarded bythe increase 
of bromide. It is commonly said that there is 
difficulty with gelatine plates in getting a suflici- 
ently dense image. Suca a difficulty results from 
inorance of the principles of development. The 
secret of getting ‘‘ plucky ” negatives lies in using 
in alkaline developer strong in all the constituents, 
but specially so in bromide, and, if necessary, 
giviug a slightly longer exposure than mizht other- 
wise be thought necessary. The real dificulty liee 
in judging when the density is sufficient, 
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UTILISATION OF TIDAL ENERGY. 


T a meeting of the Socicty of Engineers, held 

on Monday evening last, a paper was read on 
“'Ihe Utilisation of Tidal Energy,” by Mr. Arthur 
Oates. The author commenced by stating that the 
recent advance ia the application of electricity to 
tlo storage and transmission of mechanical power 
has caused attention to be directed to economising 
our coal, by the employment of some of the inex- 
haustible sources of power,amongst which the tide 
takes the first rank in this country. After giving 
a table showing the power and value of the energy 
derivable from the rise and fall of tides, and ex- 
plainiog how they can bo calculated, the means 
which could be employed in utilising the energy 
were stated to be almost innumerable. Of these, 
the tidal dam is by far the most important, there- 
foro the rest of the paper was devoted to the con- 
sideration of it, illustrated by drawings showing 
the nature of the proposed dam. It would have 
to be constructed across an inlet, or in any position 
where it would inclose a portion of the sea, and 
would be provided with machinery to utilise the 
fall of the water into, and out of, the inclosure, 
near the times of high and low water respectively. 
Tho difficulties connected with this way of utilising, 
and the means of overcoming them, were then 
dealt with, and the various purposes for which the 
enorgy could be used, touched upon. After de- 
scribing the priucipal modifications of the tidal 
dam, and the probable effect it would have on the 
currents and sea-bed in its neighbourhood, some of 
its structural details wore considered, and the mode 
of constructing the class of dam illustrated, de- 
seribed. ‘Lne author concluded by stating the 
physical: aud economic conditions necessary to 
render tide-utilising works an engineering and a 
financial success, and expressed a belief that in the 
future the design and construction of such works 
will form an important branch of civil engineering, 
and a remunerativo ticld of investment to the 
capitalist. 


— — 


SCIENTIFIC SOCIETIES. 
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ROYAL MICROSCOPICAL SOCIETY. 
The President's Address.” 


FTER reading a number of obituary notices 

Lk& relating to Fellows of the Society, the 
President reterrcd to the revort of the Couucil, as 
to the general prosperity of the Society, and then 
sald :— 
Tu no previous year, so far as I can gather from 

a refercuce to the printed records of the Society, 
has so much heht beer thrown upon subjects 
whic. aro uf the trst importance in microscopy. 
Í propus¢, thea, briedy to recall the evidences of 
progress in this part of our science, which the past 
your affords. ; 


The Abbe Theory of Microscopical Vision. 

As a no‘rble fealure may be mentioned the 
wrostiy Inercased interest which has been awakened 
im the important contribution to the theory of the 
microscope, Originated by our illustrious Fellow, 
Protvssor Abbe. Although those views are now 
gaveral yeors old, and wero brought before the 
Joulety so loug ago a3 1377 by our then Treasurer, 
Mr. J. W. Stephenson, the recognition of the 
extraordinary nature of the experiments was until 
mutciy coulined to a very small circle. Both in this 
sountry, ant in Germany and America, however, 
the past year haz seen a great extension in the 
numbcr of those who havo tollowed these experi- 
ments, aud who have appreciated the important 
beariny which they have on microscopical vision. 

1 have used the term ‘extraordinary ” because I 
unk thet everyone who has soen these experi- 
ments will rcadily agree that it is extraordinary, 
in every sense of the word, to find, that merely by 
excluding a greater or less number of the ‘ dif- 
Traction ” images found at the back of the objec- 
tivo, a grent varicty of entirely different appear- 
ances are presented by ono and the same object— 
lines at a known distancas apart doubled and quad- 
rupled—or that objects in reality quite unlike can 
be made to seem identical—multi-sided figures 
giving imeges of squares. In short, the saime 
objects may appear to be diferent in structure and 
dierent objects may seem to be identical, entirely 
according as their diiraction images are made dis- 
simular or similar by artiticial appliances between 
Yhe objective and eyepicce. The appearance of 
particular structuro czn cven be ‘ predicted’ by 
the mathematicizn, before it has been actually 
secn by the microscopist. 

Tho result of these exporinents is to show that a 
distinction must be drawn Lotween the vision of 
minute objects aud what may be termed, for this 
purpose, ‘coarse’? objects—z.c., those which are 
considerable multiples of the wave-lengths. 


(Annual Meeting, 1:52.) 


The latter are imaged by the microscope, sub- 
stantially in the same way as by the camera or the 
telescope, and their images correspond point .for 
point with the object. We are, therefore, able to 
draw the same inferences as to the actual nature 
of such objects, as in the case of ordinary vision. 

Minute objects, or parts of objects, only a few 
multiples of the wave-lengths, are, however, 
imagined in an entirely different way—viz., by the 
diffracted rays produced by the action of the 
minute structure. If all the diffracted rays from 
the object are reunited and reach the eye, an image 
of the real structure is obtained. If some only of 
the rays are transmitted, the image is no longer 
necessarily a true representation of the object, and 
the smaller the admitted portion the more incom- 
plete and dissimilar the image. Now, as the 
objects become more and more minute, the dif- 
fracted rays are more widely spread, and fewer of 
them can be admitted by an objective even of 
largest aperture. The visible indications of struc- 
ture in such images are not therefore necessarily 
conformable to the actual nature of the object 
under examination, and the only inference that 
we are entitled to draw from the image as pre- 
sented to our eye, is the presence, in the object, 
of some of the many different structural pecu- 
liarities which are capable of producing the 
diffraction phenomena observed in the particular 
case. 

Our veteran microscopist, Dr. Carpenter, C.B., 
has embodied, in the edition uf his widely-known 
work published during 1881, a statement of the 
leading points of the diffraction theory, which is 
valuable as containing the results of his own 
matured views on the subject. He says (p. 187), 
“This doctrine, originally based on elaborate 
theoretical investigations in connection with the 
undulatory theory of light, has been so fully borne 
out by experimental inquiries instituted to test it, 
and is in such complete harmony with the most 
certain experiences of microscopists, that its truth 
scarcely admits of a doubt.” 

There are one or two points that require to be 
kept prominently in mind in regard to the diffrac- 
tiou phenomena in question; Ist, that they are not 
to be confounded with the so-called ‘diffraction 
band ” observed round the outlines of objects illu- 
miuated by oblique light, nor with the “ diffrac- 
tion’’ rings displayed by brilliantly-illuminated 
globules; 2nd, that they are not confined to trans- 
parent objects illuminated by transmitted light, 
but are also produced by opaque objects; and 3rd, 
that they are not limited to lined or regular 
objects, but extend also to irregular structures or 
isolated elements of auy shape; in fact, univer- 
sally, to structures of all kinds, whenever tho 
uniform propagation of the luminous waves is dis- 
turbed by the interposition either of opaque or 
seml-opaque elem:nts, or of transparent elements 
of unequal refraction, which give rise to unequal 
retardations of the waves. They, therefore, apply 
not merely to the ‘‘resolving power’’ of objec- 
tives, but to their general delineating power—the 
power of the microscope to show things ‘as they 
ure.” 

The ord poiat is, I need hardly say, most im- 
portant, and one which it will be very interesting 
to have more fully elucidated, having regard to 
Professor Abbe’s statement that objects (such as 
tue flagella of bacteria) which are only a fraction 
of a wave-length in diameter, will necessarily 
appear tous, notin their proper proportions, but 
with greatly weredsed diameters, aud that very 
minute striations must appear as if the dark and 
bright interspaces were nearly of epual breadth, 
although in reality not so. 

There are obviously many histological problems, 

such as the question of the structure of muscle, 
Which a proper knowledge of this part of the sub- 
ject may greatly help to elucidate. 
The tacts which we now have before usin regard 
to microscopical visicn, are sufficient to justify the 
injunction of Prof. Abbe that ‘‘ the very first step 
of every understandiug of the microscope is to 
abandon the gratuitous assumption of our ancestors 
that microscopical vision is an imitation of macro- 
scopical, and to become familiar with the idea that 
it is a thing sui yeneris, in regard to which nothing 
can be legitimately inferred. from the optical 
phenomena connected with bodies of large size.” 
That there must bea great deal more yet to be 
elaborated in regard to the origin and nature of 
the phenomena we have been considering, is 
obvious, and I hope that the attention of our own 
physicists and microscopists will be directed to a 
subject of such extensive practical bearing, not 
merely to the theoretical microscopist, but to the 
large class of practical histologists who are entirely 
dependent upon the microscope for the accuracy of 
their observatfons. 


The Aperture of Objectives. 


The ‘‘ aperture question,” as we all know, gave 
rise, several years ago, to a somewhat acrimonious 
controversy, not in the ‘' Proceedings’? of the 
Society, but in the unofficial section of its then 


ay Prof. P. Martis Duxcay, M.B. Lond., F.R.S., &e. | Journal, and doubtless there were some Fellows 


who, at the beginning of last year, regarded with 


no little apprehension the prospect of a revival of 
that controversy. But, notwithstanding the warmth 
with which it was debated in its new form, no one 
will, I am sure, deny the very great value that the 
renewal of the discussion—between Mr. Crisp and 
Mr. Shadbolt—has been in bringing to the light 
what had previously been confined toa few. If any 
one does not now comprehend how an immersion 
objective can have an aperture greater than that 
of a dry objective of 180°, at least it cannot be 
any longer charged against this Society, that means 
have not been provided to enable him to do so. 

The essential difference between the old and the 
new view of aperture is simply, that the former 
considered only the rays which exter the objective, 
while the latter deals with those which emerye 
from it. 

The disadvantage of the former method, which 
estimated the incident pencils entirely by their 
angles, has been its inevitable tendency to give a 
fictitious importance to the angle of the entering 
pencil, which was supposed to have a special 
virtue of itself, in the delineation of objects. 
Naturally, therefore, the same angles, whether 
in air or any immersion fluid, were considered to 
produce an equal effect, and the advantage of im- 
mersion objectives was rested on minor points. 

An estimation of the emergent beam, however, 
must obviously give the same result as one of the 
incident beam (assuming them both to be cor- 
rectly made), it being of course impossible for 
anything to emerge that has not been first ad- 
mitted. But to quote Mr. Crisp:—‘‘The great 
and obvious advantage in dealing with the emer- 
gent pencil is that it is always in air, and so the 
perplexities are eliminated which have enveloped 
the consideration of the admitted pencil, which 
may be in air, water, oil, or other substances of 
various refractive indices,’’* , 

The subject of aperture is not, in reality, a 
difficult one, and any intricacy in which it may 
seem to be involved wıll be found to arise from 
the necessity of clearing away some of the old 
entanglements, such as the curious mistake in- 
volved in the “‘hemisphere puzzle” and similar 
matters. 
stages in the aperture question. 

(1) To appreciate that, in using the term 
‘‘aperture,’? we uso it not in any artificial sense, 
but as meaning opening and nothing else—de- 
fining, simply, the capacity of an objective for re- 
ceiving rays from the object and trausmitting them 
tu the image. 

(2) That the aperture (a3 so defined) of an ob- 
jective is determined by the ratio between the 
diameter of the emergent beam and the focal 
length of the objective. According as this ratio 
is greater or less, sv the objective will receive and 
transmit a larger or smaller portion of the total 
quantity of rays presented to it. 

The emergent beam of an air objective of 150° 
angle cannot exceed in diameter twice the focal 
length; that of a similar water-immersion objec- 
tive may be one-third larger, and of an oil-immer- 
sion half as large again, aud the relative capa- 
cities of such objectives (with equal angles) to 
receive and transmit rays will always be as 1, 1}, 
and 13. 

It cannot be too carefully borne in mind that it 
is not a question of this or that theory, but the 
ordinary laws of geometrical optics, which deter- 
mine that, all other things being equal, one objec- 
tive will receive and transmit a greater quantity of 
light than another, and, therefore, has the larger or 
smaller aperture, according as the diameter of the 
beam emerging from it is greater or smaller. 

As fellows of this Society we may, I think, be 
proud of the able communications, relating to this 
subject, which were published lust year in the 
April and June numbers of the Journal. 


Numerical Aperture. 


The abandonment of the angular notation for 
aperture necessarily follows, as soon as the correct 
view of aperture is appreciated ; for when we know 
that the apertures of three objectives are, for 
instance, as 98, 126, and 135, no ore would insist 
that they should be designated 157°, 142°, and 130°. 
A notation can have no title to be considered a 
scientific one, which denotes things as the same 
when they are really different (60° in air and oil) 
or different when they are the same (150° in air and 
82° in oil). 

Until, however, the ‘‘law of aplanatic con- 
vergence ” had been demonstrated by Prof. Abbe, 
no principle had been estabjished by which the ratio 
between emergent beam and focal length could 
be conveniently denoted. 


* As pointed out by Mr. J. Mayall, jun., at the com- 
mencement of the discussion, if 182° in air is equivalent 
to 82° in glass, the 140° in glass of the immersion lens 
must represent something more. The fact is, however, so 
constantly misinterpreted, owing to the supposition that 
when the immersion fluid is introduced the effect is only 
that the 82° is no longer compressed by the action of the 
plane surface of the lens, but is allowed to expand to 
140°. This is one only of the apparent ditliculties that 
obscure the proper estimation of the incident pencil, and 
which are avoided in dealing with the emergent beam. 


Looked at de nuoro, there are two simple. 
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It would not be possible for me to condense, 
without a sacrifice of intelligibility, the steps by 
which he subsequently showed, in a very beautiful 
manner, that the ratio in question can be ex- 
pressed by the product of the refractive index of 
the medium infront of tho objective, and the sine 
of half the angle of aperture, that is by 7 sin «. 

Taking for our wxit the capacity of an objective 
for collecting the whole hemisphere of rays from 
an object in air (i.e., the case of a dry objective of 
180° angle) we obtain the ‘‘ numerical” notation, 
which, commencing with the lowest numbers ad- 
vances us far as 1°52 with oil-immersion objectives, 
and by theuse of which not only are apertures 
compared in the same medium, but in different 
media also, and we see whether they are smaller 
or larger thau the maximum of a dry objective, 

It is gratifying to tind that the reproach hitherto 
attaching to microscopists, for the use of a mis- 
leading notation, is, thanks to the efforts of this 
Society, being rapidly removed, and that the 
initials N.A.are no longerso mystic asymbol as they 
have been. I understand that many of the optician§ 
have decided to use the numerical notation in 
future issues of their catalo,zues, which is a step 
in the right direction, which we shall hope to see 
generally followed. 

Whilst ou this subject I may point out how 
important it is that in observations with high-power 
objectives, their aperture as well as magnifying 
power should be stated. Whether a large or a 
small aperture has been used, may make a very 
material difference in the value to be attached to 
the results described. 


The “Homogeneous Immersion ”’ principle. 


The utility of homogeneous immersion objectives 
being established beyond doubt by practical ex- 
perience, it is iuteresting to uote that the origin of 
the principle is very tully recoguised by Prof. 
Abbe to be due ta our esteemed Fellow Mr. J. W. 
Stephenson. 

The two essent‘al points in uomogeneous immer- 
sion are, Ist, the increase In aperture obtained by 
the use of a fluid of high refractive index and, 
2nd, the enhanced optical performance arising 
from the total suppression of spherical aberration 
in front of the objective. Prof. Abbe states that 
although Amici first applied oil immersion, he 
failed to recognise the specitic advantage of an 
immersion fluid being as near as possible in re- 
fractive and dispersive powers to the crown-glass 
—i.e., ‘homogeneous. He finished his lenses 
gnd then sought for oils and mixtures of oils of 
various refractive powers for obtaining the best 
correction. It was Mr. Stephenson who, in his 
rst communications with me, expressed the 
Opinion that doing away with the anterior aberra- 
tion would improve the deliaing power, and es- 
vecially would afford very favourable conditions 
tor further increase of aperture.” 

The importance of this systein will be appreciated 
when we remember, in regard ty the first point 
(the increase of aperture), that the theoretical 
resolving power of an objective is thereby raised 
from 96,100 lines to aniucù, which is the maximum 
of a dry objective, to 11,028 the maximun of an 
oil-immersion objective, the illuminating power 
being also increased from l to 2°25: while as 
regards the second point, we are able by the homo- 
geneous-immersion method to reduce the prublem 
of correcting a very wido-awugied objective tə ths 
much less dificult one of correcting an objective of 
noderate air dangle, Our lamented president, the 
Rav. J. B. Reade, declared in 1570 that +‘ the ghost 
of aberration will never be eutirely exorcised even 
by cold water.” But there appears to be good 
ground for believing that oil has practically accom- 
plished that object. 

During the vast year several kinds of fluids for 
homogeneous immersion have been brought before 
the society, such as chloral bydrate and gly- 
serine, iodide of zinc and glycerine, and 
cum-dammar and cedar-oil, Two other veget- 
able products have aiso reached us, ‘tucas 
maque” and the gum-resia ‘‘olibun,’? or “ins 
cense,” both dissolved in cedar-cil. While the 
dammar is claimed to be unchangeuble, and to be 
in refractive and dispersive powers very near that 
ideal of a good immersion medium, ‘ tluid crown- 
glass,” there is evidently room for further research 
in this direction, particularly for a tlutd which 
will not attack the various varnishes in ordinary 
use. 

Lastly must bə noted an important advance ia 
practical manufacture by the coustruction, by 
Messrs. Powell und Lealsnd, of a homogeneous- 
immersion objective of the large aperture of 1°47 
N.A. out of a possible 1:52. As long ago as 1850 
one of my predecessors in this chair expressed the 
belief that objectives had then ‘nearly, if not 
quite, attained the limit of perfection,” and whilst 
it will be prudent even at this much later date to 
avoid any assertion of finality in the present, or 
scepticism as to the possibilities of the future, it 
must be admitted that, so far as regards aperture 
and resolving power, we have arrived at a poiut 
beyond which it will, to all appesrauces, be dili- 
cult to advance, at any rate not without serious 


restrictions in the use of the objectives. Whilst it 
might be possible to work irout lenses for objec- 
tives out of diamond, and so to increase the aper- 
ture to 2:5 N.A., and the resolving power to 
211,000 lines to the inch, it must be remembered 
that it would be essential at the sume time to pro- 
vide an immersion fluid, slides, cover-glasses, and 
illuminators of the same refractive index as 
diamond also. 


SCIENTIFIC NEWS. 


FANHE approximate positiun of Comet Wells, 
on May 10 will bs R.A. 23h. odm., N.D. 
TP 30° for Grecawich midnight. 


Dr. J. Cossar Ewart, Professor of Natural 
History in the University of Aberdeen, has 
been appointed to the Chair of Natural History 
in the University of Edinburgh, vacated by 
Prof. Ray Lankester before, ho had actually 
entered upon the duties of the oflice. Prof. 
Cossar Ewart is an Edinburgh man, and for 
a few years held the post or Vonservator of the 
Zoological and Anatomica! Museums in Univer- 
sity College, London. He organised the zoo- 
logical station on the coas: of Scotland, near 
Aberdeen. 


Mr. Eugene Kistner, the inventor of the 
electrical thermophone, died recently at Stras- 
burg, in the thiructh year ci his age. 

The Select Committee ct the House ci Com- 
mons, having passed tue Bil for the coustruc- 
tion of uu electrical railway under the Themes, 
between Charing-cross aná the London and 
South - Western Railway, at Vine - street, 
Lambeth, thera is a probability that we shall 
soon have another attempt to tunnel under the 
river in full swing. ‘The subway was made at 
s9 small an outlay tuat the scheme for an 
eleciricul railway promise: to be a success. 

There seems small probability of the écarch 
parties fiading Livut. De Long and his siction 
of the crow of the untfortuuate Jewitt alive. 
The news of the burning of the Ludyers will nelp 
to discourage the old method of Arctic explora- 
tion, and draw attention to the plau of estaulisa- 
iag depots gnd advauciug by degrees. 

One of Mr. Edison's assistauts says that the 
large dynamo now rugnisvg ia Dondon bas a 
reristauce of ‘002 of un clin, and that ou this 
resistunce Mr. Edison is abis tu Gouvert 125 
horse-power of energy into viectricity with a 
minimum loss, und to uvail himself of UT per 
cent. of the electricity outside of the maeniue. 

A new insulating compouad has been intro- 
duced, which is suid to be as elicivot us gutta- 
percha or cbonito, aud mash cheaper, Ls has 
been patented by De. Vieming, and has beca 
tested by, amongst others, Sir W. Thomon, 
Mr. Preece, and Mr. J. i. Moulton. It is 
understood to be a compound of sawdust, 
cotton-waste, paper pulp, and other tivrous 
material, which 1s so treated that if csm be 
worked into any shape, aud be made Impervious 
to moisture or vids. Tne new compound has 
beon named insulite. 

In the course of a lecture dvliverel lis: ween 
at the Crystal Palace, Me. U. Bright stated that 
an clectric railway, about thirty-six miles iu 
length, had beeu projected fora district in the 
South of Eagland, where 2bundiac?: of water 
for driving Gramme machines could be found. 

Apropos of the Crystal Palaco Exhibition, 
notice has been given of the ‘t last weeks,” the 
increasing length of the days rovving the 
electric-light engineers of much of their oppor- 
tunity. 

We have the fifth annual report of the 
Hackney Microscopical and Natural History 
Society, and ure pleased to sce that it is steadily 
increasing in numbers, while its fiaances re lo 
a satisfactory state. Dr. M. C. Cooke is presi- 
dent, and Mr. Collis Willmott, of the Triuugto, 
Hackney, hon. sec. 

At Lianciiach recently a fino seam of th» renl- 
ash house coal was atru:k in a trial pit near the 
Park quarries. The entire s:am is fft. öin. 
thick, with about 12in. of rubbish between the 
two coals. It was struck at a depth of seven 
yards, and it is estimated to exiend over nearly 
100 acres. 

‘Oa the South Carolina Railway kaolin, 


mixed with plaster of paris and jute fibres, is 
used for coatiug locomotive Loilers. The kaoliu 
is said to preserve the irou from corrosion, 
while the coating is more eff-ciuil than the 
ordinary wood lagging. 

The Abbé Moiguo sexys that the results ob. 
tained at the Palace of J:lustry ia the experi- 
ments with electric light iu conservatories were 
not favourable. Tho naked raya were ford, 
as discovered previously by Di. Siemens, to be 
injurious to the plants, and when prseed through 
glass globes, did not appear to atkect trem. 
The Abbé finds no proof that nocturnal sit aoi- 
nation is beneficial to planis. 


At a mecting of the Victoris Institute, on 
Monday, Prof. Reinsch statca that he had 
examined with the microscope no fewer than 
2,500 sections of coal, and hud como to the 
conclusion that coal had net becn formed by 
the alteration cf accumulated hud planis, but 
that it consisted of microscepi>:1 organic dorme 
of a lower order of protoplasm, sud, x though 
he carefully examined the cells and other 
remains of plants of a higher order, he com- 
puted that they have contributed only a fraction 
of the matter of coal veins, however numerous 
they may be in some in3tances. 


The prizes offered by the promoter cf the 
Naval and Submarine Exshibisiun have been 
awarded as follows :—For tho best meara cf 
saving life in cases of shipwreck, to Mr. Roper, 
for his b:idge life-raft, one huudred vulneas; 
for the best contrivances in tho shape of cork 
mattresses, hanimocks, cushions, £e., toren ppert- 
ing individuals in the water, to Measra, J. ond 
A. W. Birt, fifty guineas, Teo exhibition «ill 
be repeated about Muy, 1531, and parueulars 
can be obtained of Mr. Samson Barnet: jun., 
4, Westminster-chambers, S.W. 


For mountain observation ef meteoro ogieal 
and other phenomena, è reeent arrangement 
at the top of the Puy de Dems secu well- 
adapt-d. Round the observatury tower, u 
continuous circular terrace, with balustrade 
about 10in. hieb, hag been formed, givin a fall 
view all round. The balustrate is divi dod inte 
300°, the numbers being cut ia stous, iverth is 
0°, east 90°, and so on. More than S00 toeahe 
ties have already been reierred to this vcadva- 
tion. Two telescopes aro ragunted on chariots, 
which run on rails, end mey be brought to any 
divisions of the cirele, fughteuting the view, 
which embraces somo seven Genattiments. Mout 
Blane cin sometimes be scen, at a dttance of 
230km, (say, 175 miles). A veedbutlory mives 
all the places visible from tho swami, ed the 
places in each vertical pline peusing throogh a 
degree are indicated. Parthen, Oth 
maps are coustructe!, taviuy 


CPO Thy 
2 


; j a : 
Poy de dune ae 


centre, and a number of concentric eiream- 
f-renees with radii, indicative distvuess.  VWoth 
this system the path ef thnniorton o uud 
various other phenomens, cia breasily esera 


With great precision. 

Tt is known thst the section 
causes a miss of eranial 
Delaunay (we learn from 4o 
experiments on himseeli ducines 
reciprocally, an elevation of cranial temperature 
stimulates the action of the broin. Drouin ore 
usually illogical and absurd. 


Gi ey Pie ie 
temperato. ad 
Jbel dude irom 
shep, rnat, 


Ate Delete: 4 ey 
covering his forehead with a layer of wadding, 
gets sane, intelligent deguna Me brs siu 
experimented on modes of lying, which {avour 
the flow of blood te particulir pirts, Poor cas- 
ing their nutrition and finstisaaiactivity. Ife 
his observed that the dreams one has while 
lyiuy on one’s baez aca sensorial, variegated, 
luxurious. Those experienced when on the tigat 
side are mobile, full of exeggeratiou, aceurd, 
and refer to old matters; bas these produced 
when on the left side are inte iscat aud ruson- 
able, and relate to recent mattors; in these 
dreama, one often spovks. ‘Tho observations, 
according to the author, ares with whut we 
know as to the sat of sensiiVity, of ractuty, 
of intelligence, and tbe comporaiive 
psychology of the right and leis brains. 


Cs 
Wee, 


+ isa common nolien that sunstone ciects 
the draft of a chimuey, exerting pressure errauinet 
the rising smoke, avd this idea might scum to 
be favoured by the mechanical oticets of ight 
discovered by Mr. Crookes, jIerr Kohitraus cn 
has recently, in Carts Keprstoritin, desenibed 
experiments in this ration made with a delete 


means of measuriog pressarc—a thia piece of 
aw 


| straizhtly-corrugated copp riiste, xea oy Uyo 
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sides in a frame, and, through a needle, affecting 
a mirror by its movements. The instrument was 
fixed in the side of a wooden case, having 
vertical iron tubes connected above and below. 
The sun’s rays, Herr Kohlrausch says, exerted 
no influence amounting to a few millionths of 
an atmosphere. He dismisses the idea in ques- 
tion as erroneous. 


Various hollow glass objects (beads, pearls, 
&c.), are now prepared with the aid of Balmain’s 
luminous paint, by a German firm, Schellhorn 
and Sohne, in Lauseha, Thiiringia; so that, 
after exposure to strong light, they shine in the 
dark. Two methods are patented, some par- 
ticulars of which are given in the Deutsche 
Industrie Zeitung, No. 15. 


Among novelties recently shown at the annual 
séance of the Paris Physical Society, was a one- 
liquid battery of M. Aimonnet, which, with 32 
elements in a case about 24in. long, 16in. broad, 
and 8in. in depth, worked a Cloris-Baudet 
motor, giving a force of 608 kilogrammetres, 

for turning copper. A Gramme motor, 
driven by Faure accumulators, worked a power- 
ful pump. The arc light given by the Salignac 
regulators was remarkable for its intensity and 
fixity. Inthe vestibule were 30 accumulators 
(600 kilogs.), feeding an arc lamp of 100 burners, 
and on the staircase 40 accumulators (60kg.) 
working 40 incandescent lamps. In oge of the 
halls optical phenomena were projected on the 
ceiling, a method which would often be quite 
sufficient. 


An electric railway is to be made in the pic- 
turesque valley of the Briihl, near Vienna. It 
will extend from the railway-station of the 
sulphurous baths of Merdling to the hotel known 
asthe Zwei Raben, near Meierei, in the Hin- 
terbrthl, which is annually frequented by thou- 
an of tourists. The length will be nearly two 
miles. 


The telephone system in Vienna (according to 
a G-rman electrical journal) is only about three 
months old; but the number of subscribers in 
communication is 224, and it will soon be 250. 
This isa more rapid rate than in Berlin, where 
the system was begun in April, 1880, and the 
subscribers now number 668. We note that a 
full account of the telephonic system in Paris 
appears in L’ Electricien. 


Attention has lately been called by M. Roland 
to an animal of the rodent order, which is met 
with on the banks of American rivers, and which 
ho considers well suited for domestication. It is 
about the size of a pig, and is called the cubiai, 
or the water-hog It is not an aquatic animal, 
but defend: itself from its enemies by plunging 
into water and remaining there a few seconds. 
It lives among the reeds, anc comes out morning 
and evening in search of its food, which consists 
of herbs and roots of all sorts. Its large incisors 
enable it to cut the hardest woods with ease. 
Taken youvg, it is easily tamed, and does not 
leave the house; it knows its master, and likes 
to be caressed, and it is very cleanly in its habits. 
Its skin forms supple and permeable leather, 
and the flesh is good eating. Without requir- 
ing more care than rabbits, it will furnish as 
much flesh as a sheep, than which it is less sub- 
ject to disease (though the flesh is less delicate). 
The apathetic character of the animal enables it 
to utilise all that it absorbs, so that there is no 
need to fatten it, and a large number may be 
kept in a small space. It is not afraid of cold ; 
in very hot weather it lies in water among the 
reeds. 


A singular accident from electricity lately 
occurred at a corn-mill in Pittsburg, U.S. The 
` mill is lit with the electric light, and the generator 
is surrounded by a barrier 4ft. in height. A 
workman leaned on the balustrade, but imme- 
diately he jumped up with a ory, and falliug 
into the arms of the engineer, who was behind 
him, expired. It seems proved that the engi- 
neer, who had been making experiments, had 
stretched a conducting-wire from the n.achine 
to one of the other condu+tors, and along the 
base of the barrier; and it is supposed that the 
workman, leaning on the barrier, had touched 
the wire with a lamp he held in his hand, thus 
closing the circuit though his body and the 
ground. Since, to supply the 16 lamps of the 
mill, a tension equal, at most, to 800 or 900 
volts was required, the accident shows that 
currents of tension approaching 1,000 volts 
should never be manipulated without special 


precautions being taken in insulation of the 
conductors. 


On the occasion of the Venus transit in 1874, 
Prof. Tacchini suggested to Père Lafont the 
desirability of erecting a solar observatory in 
Calcutta by way of supplementing European 
observations under better conditions of climate. 
The necessary funds were supplied by private 
subscriptions and by a grant of 15,000 francs 
from the Government of Bengal, and in less 
than two years a large dome was constructed, 
having a splendid Steinheil telescope (9in ) 
with a Merz equatorial base, and a lirye rever- 
sion spectroscope (one of Browning's). An 
excessive exposure to the sun’s rays compelled 
Père Lafont to desist from his observations. The 
work was proceeded with by Peres de Clipperen 
and Campigaeulles, who began the daily regis- 
tration of sunspots, protuberances, Kc. 
publish the results from time to time in a series 
of plates or diagrams. 


LETTERS TO THE EDITOR. 


—_+¢e—_—__ 

[We donot hold ourselv-s responsible for the ‘pinions of 
our correspondents. The Editor respectfully requests thit all 
communications should be rawn up as bricily as possible.) 

All communications should be addresse ! to the Evrtor of the 
Exotis Meouwanic, 31, Tavistockestreet, Covent-garden, 
W.C. 


All Cheques and Post-office Orders to be made Payable to 
J. Passmore EDWARDS. 

+ In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, ax weil as the page on 
which 1t appears. 

“I would have everyone write what hə knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody docs, 
and yet, to keep a clutter with this ‘ittle pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
— Vontaigne’s Essays. 

-——+-$ 4 


DE MORTUIS NIL NISI J'ERUM. — 
THE LATEST ADVERTISEMENT OF 
THE COMMITTEE ON SOLAR 
PHYSICS—OTTO STRUVE 266 (COMA 
BERENIOCES)—u! BOOTIS—RIGHTS OF 
WAY, AND CLOSING FOOTPATHS— 
TESTS FOR A SIN. TELESCOPE. 


{19991.]—SrnceE my last letter was written 
death has removed one of our mightiest intel- 
lects from our midst. I am, of course, refer- 
ring to perhaps the greatest and most philo- 
sophical naturalist the world has yet seen 
—Charles Darwin. With what pride must not 
every Englishman ever regard him! To anything 
like mean, sordid, or selfish notions he was an 
absolute and utter stranger. His long and 
honoured life was wholly given up to the steady, 
patient, persistent study of the history of organised 
beings. That faculty of observation cultured and 
developed by his voyage in the Beagle 51 years ago, 
never afterwards slumbered nor slept; and the pure 
love of Truth constrained him to persist, through 
years and years of patient and persistent observa- 
tion, for the purpose of arriving at it. It would 
be difficult or impossible to estimate the kind and 
amount of research embodied iu such works as the 
‘‘Origin of Species” and ‘‘The Descent of Man” ; 
or even in his books on plants and earthworms. 
Moreover, the writing of the word ‘research ” 
just now, suggests to me to recall the fact that he 
never went begging to Government to ‘endow ” 
his investigations, or to grant him pecuniary aid in 
any shape or form. Like the really great dis- 
coverers in all ages and in all countries, he worked 
at his own cost and charge. He had faith in him- 
self and in his cause; and had infinitely too 
genuine a love for Science for its own sake to use it 
tor huckstering purposes, or for downright men- 
dicancy. Such men as Charles Darwin are the 
very salt of the scientific earth. Alas! that they 
should be so relatively rare. Huppily they leave 
their immortal work behind them, and their names 
are familiar to untold generations who follow 
them. Assuredly thousands will mourn for 
Darwin, who never beheld his face in the flesh; for 
of him may well be repeated the words of the 
Psalmist, ‘‘ Know ye not that there is a prince and 
a great man fallen this day in Israel? ” 

o it would seem that an Eclipse Expedition has 
been despatched at the national cost, at the instiga- 
tion of the ‘‘Committee on Solar Physics.” It is 
to consist of that remarkably well advertised 
gentleman who seems, for some occult and in- 
scrutable reason, to be always sent out to observe 
Eclipses (possibly in the hope that he may ulti- 


They | P 


mately succeed in finding something out, if he onl 
tries often enough!) and of Dr. Schuster. It 
is needless to add that the ‘‘expedition’’ re- 
ceived a parting puff in a daily contemporary, in 
which the ‘‘ fine Roman hand’”’ of the writer was 
but too distinctly perceptible. Luckily, that 
thoroughly competent astronomer, Mr. A. Cowper 
Ranyard, has gone out, too (it is needless to add 
not at the public charge), and that he takes with 
him a most complete and elaborate set of apparatus 
for Solar photography. He isto join M. Bischoffs- 
heim’s party. Other observers are also en route 
for Egypt. Now, the results of these separate 
expeditions will be awaited with keen interest; 
because if it be found—as I have little or no doubt 
whatever it will be found—that the unsubsidised 
and voluntary observers do all that, and more than 
is accomplished by the Arcades ambo, who made 
such a dismal fiasco, at a huge cost, in the year 
1875, then I venture to think that the tax-pa 
ublic will have a distinct right to know at whose 
instigation and by whose authority Messrs. Lockyer 
and Schuster have been despatched on this errand. 
The initiated, of course, know that the whole thing 
is an advertisement, and an attempt to galvanise 
the Solar Physics Committee. If the nominees of 
this paltry little ring succeed in doing more than 
the unsubsidised observers, whose thought for 
themselves is subordinated and lost in their zeal 
for the advancement of Science, Mr. Mundella 
may, perhaps, be imposed upon a little longer. 
If not, then those at whose cost and charge the 
observers have been despatched to Egypt may con- 
ceivably claim, like the Cornishmen in the ballad, 
to ‘‘ know the reason why.” 

In compliance with the request of Mr. Simms 
(letter 19936, p. 150), I availed myself of the 
opportunity afforded last night, by a few rifts in 
the clouds, to look at OÈ 266 (Coma Berenices). 
The driving moonlit cirrus haz prevented any- 
thing like an attempt at measurement; but my 
querist is certainly right as to the present distance 
of the components of this star, which is rather over 
1:5" than under it. I just turned the telescope on 
to u! Boötis too; but failed to detect any ab- 
normal faintness in the companion. It decidedly 
suggested no idea of a 10th magnitude: It may not 
be a very brilliant specimen of its class; but I 
should certainly rate it as of about the 8th magni- 
tude myself. Of course, its bluish-lilac colour 
does not offer such a contrast to the background of 
the sky as the light of a white star of the same 
size would do. 

In reply to query 46721, p. 183, highway boards, as 
such, have no power to agree, either with a landlord 
or tenant, to stop up a footpath over which the 
public possess a ‘‘right of way.” The sole means 
of stopping a public highway is under 5 and 6 
William IV., c. 50, ss. 84 et seq., which empowers 
two justices to stop up unnecessary highways, and 
divert and turn existing highways, so as to make 
them more commodious to the public, upon the 
requisition of the inhabitants of the parish in vestry 
assembled, through the Surveyor of Highways. 
The dedication of a road to the public constitutes 
a highway ; and this is presumed if the owner of the 
soil throws open a way, and puts up no gate, bar, or 
other visible indication of his intention to exclade the 
public. In the case of Jarvis v. Bingham (and 
others) the Courts have allowed such presumption 
where the way had been only used four or five 
years and was actuallyin an unfinished state ! Sixty 
years’ uncontested user would indubitably establish 
the right under the Statute of Prescription; and I 
fancy that 12 years now would do so with equal 
certainty ; especially, as I have just said, as only 
four or five years enjoyment of a right of way by 
the public has been held to be sufficient. 

It is not very easy to comprehend what ‘‘ Wyke- 
hamist ’’ means (in query 46740, p. 183) by askı 
for tests for a 3iu. telescope which can be foun 
‘‘ without the use of a Star Map ” : because this may 
either indicate that he possesses a fair naked-eye 
acquaintance with the Heavens—or that he doesn’t 
Know a single star in the sky. However, he may 
try y Leonis, £ Boötis, 5 Serpentis, and o Corone. 
If, though, your correspondent will only study 
your back volumes, he will find tests for telescopes 
of every size, sort, and description (including 
scores for 3in. ones) given over and over again. 


A Fellow of the Royal Astronomical Society. 


ASTRONOMICAL. 


[19992.j-Everreces —Anybody who has a few 
astronomical books and has studied their utter- 
ances, and particularly their diagrams when re- 
ferring to eyepieces, must have been struck with 
the idea that the subject is often very inadequately 
treated. I must say that, as far as my reading and 
observation extend, in no single wotk has the 
matter been dealt with and illustrated in a satis- 
factory manner. . 

Even in such a well known and useful work as 
Chambers’ ‘‘ Astronomy,” we have a diagram of a 
Huyghenian or so-called negative eyepiece, and 
also of a Ramsden or positive eyepiece, but the 
paths of the rays are represented as being identical 
in both cases. At the same timo we are informed 
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that in the Huyghenian the image is formed be- | sprung up from the North, and was driving these 


tween the two lenses composing the eyepiece 
while in the Ramsden one it is in front ve both: 
which statement is, no doubt, correct. By what 
perversity of ingenuity, then, are the diagrams 
made to contradict the test in the manner 


a do? 
e path of the converging rays from the object 


glass through a Hnyghenian eyepiece I take to be 
as I represent them here (Diag. 1), where R shows 
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the converging beam, and E the eye of the observer. 
In the Ramsden form the ray path is something 
like this (Diag. 2), where F is the focus of the 
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object glass, and E the eye as before. Will some- 
body kindly correct me if I am in error, and supply 
diagrams of other forms of eyepieces? While on 
this subject I may say that in Herschel’s ‘‘ Tele- 
scope’’ the diagrams seem to me to be, as one of 
our friends once said, when writing about another 
matter, ‘‘ by no means inviting in their simplicity,” 
and what another one might call a “ caution.” In 
Guil!emin’s ‘‘ Heavens,” edited by Mr. Lockyer, 
and revised by Mr. Proctor, we have a picture of 
the ‘‘ Theory of an Astronomical Telescope,” with 
the rays positively diverging from the centre of a 
convex object-glass. ‘‘My friends, these things 
ought not so to be.” 

Powers Usep.—We are favoured in this paper 
with a good many original observations and draw- 
ings of planets and double stars; but I wish that 
all the observers would give the focal length of the 
object-glass or mirror used at the same time that 
they give the power of the eyepiece. What would 


bright bases to shreds, sending them through the 
air like flames or waving curtains. These, as the 
wind seemed to bear down upon them with fury, 
would bend before it like growiug wheat; then, as 
it passed, straighten up again and glow with vivid 
tints of red, carmine, and green. Again they 
would fade away, but only to come back brighter 
than before. This continued until the flames had 
been driven quite to the S.W. and S.E. 

At this time its appearance was such as to 
convey the idea that the upper strata of the atmo- 
sphere were on fire, and burning down through, and 
bright enough to read a newspaper. All this was 
doubtless caused by some tremendous action in 
progress on the Sun. While observing the Sun on 
the 14th, I saw some very large spots, and its face 
was dotted with spots of greater or less extent in 
both zones. On the western limb there was an 
aggregation of very large spots (of which I send a 


drawing), and the region all about was in a very 
agitated condition. Unfortunately I did not ob- 
serve the Sun on Sunday, but to-day (Monday, 
17th), I see the whole surface is entirely changed. 
The large spots on the western limb have aap 
peared, as also the chain of spots which encircle 
the disc on the southern zone, while towards the 


be even better than that, would be the adoption of |. 


the 6ft. focus plan as a standard to which all 
powers should be reduced. Seeing that the same 
eyepiece magnifies twice as much upon a 6-ft. 
focus as it does upon a 3ft. one, and that the focal 
lengths are very seldom given us, and the distance 
upou which the magnifying power is measured is 
never given us, the advisability of some uniform 
plan is tolerably evident if the pictures and ob- 
servations are to be comparable with each other, 
or indeed to have any value at all. 
Ascalon. 


AURORA, APRIL 16TH—SUNSPOTS. 


[19993.]—On the eve of Sunday, April 16th, 
there occurred one of the most brilliant exhibitions 
of the Aurora Borealis ever witnessed in these parts. 

The Aurora began to manifest itself soon after 
sunvet, and from that time on to midnight the 
northern heavens were the scene of most vivid 
illumination. 

At 9p.m., while observing some double stars in 
Leo Minor and The Lynx, I became aware that a 
bright haze was filling the field of the telescope to 
such an extent as to make it difficult to pick up 
faint stars. Removing my eye from the eyepiece, 
I at once saw the cause of this. 

The Aurora, which but a few minutes before had 
been nothing but a faint phosphorescent glow along 
the northern horizon, was now rising a well- 
defined band of soft, even light. This band con- 
tinued to rise until it spanned the heavens like an 
arch, the bases resting on the horizon at the N.W. 
and the N.E. points, while the centre was 25° or 
30° above the horizon. Having risen thus, it 


remained stationary at about 9:45. Below and ful 


above this arch the heavens were as dark as ever ; 
but about 10 p.m., spires of light began to shoot 
upwards to the zenith and downwards towards the 
horizon. 

For more than an hour this continued; spire 
succeeding spire, flame succeeding flame, banner 
succeeding banner with great rapidity ; while ever 
and anon large openings seemed to appear in the 
sky through which the light streamed with re- 


. doubled vividity. 


At 11.15 the central portion of the arch began to 
reassume its quiet glow, while the bases began to 
brightep. 

t now sccmed as though a mighty wind had 


which I send sketch), in the northern zone. 

Perhaps—if such has not been done ere this reach 
you—some of your readers, who have well-ap- 
pointed observatories, will give us the measure- 
ments and position of these spots. 

Will‘ ERAS.” please accept my earnest thanks 
for his answers to my inquiries? So far, I have 
only been able to try y Leonis and č Cancri, which 
I divided ; y Leonis being the easiest. I will try 
the others as soon as possible, and let him know 
the result. 

Would he be so kind as to tell me what star 
atlas he refers to, when he says, ‘‘90 Leonis and 
66 Cancri ?’ What is the best atlas for the ama- 
teur? I have Webb’s ‘ Celestial Objects” ; but, 
though it is undoubtedly a most excellent work, 
I cannot see how I am to use it without R. A. and 
Decl. circles, and also all the star atlases referred 
to. 

Perhaps I am dull of comprehension, and if 
some one will infuse a little, I shall be most grate- 
w. ©. Herbert Bridle. 
Philadelphia, Pa. : 


—aa 


SCIENTIFIC RESEARCH AND THE 
ROYAL SOCIETY. 


[19994.]|—PzRmit me to amend a short sentence 
in my letter on Scientific Research, as I fear it 1s 
not so clear as it might be, the subject -matter 
being somewhat difficult. It is said that the 
‘‘ drop?’ phenomenon is owing solely to the size or 
linear dimensions of the source of the light, whether 
of the sun, or the flame of a rushlight. It should 
be that the ‘‘drop,’’ as seen between two meeting 
bodies, whether of the Sun and the planet Venus, 


centre of the disc area number of new ones (of | 


uli. 
1018, Wood-street, 


in a transit, or between the finger and thumb, or 
between two meeting penny-pieces held up against 
a sheet of white paper, is due, and due solely, to — 
the size of the eye-pupil, and to that alone. 
Diminish this to the size of a needle-point hole in 
a thin metal plate, and the ‘‘drop”’ totally dis- 
appears ; the meeting discs of other bodies bein 
then seen to meet and touch each other, with 


‘clear and sharp outlines. It may be added that 


the pure and simple ‘black-drop”’ can be seen 
only between two dark objects against a bright 


light, as between two meeting planets on the sun’s 
disc, could such an event occur. O. B. 


THE COMET WELLS. 


{19995.}—EvER since April 9th this comet has 
been observable with so small an aperture as 1}in. 
and a power of 20; it was, however, only just 
within the reach of such an aperture on that date. 
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Its appearance was that of a seven-and-half mag- 
nitude star a little out of focus, only distinguishable 
as a comet by averted vision, when a faint nebu- 
losity was discernible on the preceding side. But 
by moving the telescope, so that the comet was 
viewed in various parts of the “ field of view,” the 
tail was made apparent to direct vision by steady 


gazing. Itis almost needless for me to mention 
that the comet was only to be found by means of 
an equatorial. RER 

On April 20th it was easily within the reach of 
such an aperture, being about three times larger 
than on April 9th, and by the 21st it had become 
so much brighter that according to Dr. Copeland 
it was “ readily found with a good opera-glass.”’ 

We may, therefore, expect shortly to have the 
comet a naked-eye object, probably by the time 
these lines are in print. as 

Should the comet be as brilliant as it is expected 
to be, a splendid opportunity will be afforded us of 
adding to our spectroscopic knowledge of these, 
the most mysterious bodies with which the astro- 


nomer has to deal. 
London, April 28. B. J. Hopkins. 


A COMPACT FORM OF BUNSEN’S 
BATTERY. 


(19996.]—I HAVE made a very compact form of 
Bunsen’s battery, and having used it a good man 
times, and it having thoroughly satisfied me, 
thought perhaps it would not be amiss if I sent a 
description of it for the benefit of our numerous 
electrical friends. 

The containing-vessel is an oak trough 19in. x 
Gin. x 4hin. outside diameter, and is made of jin. 
stuff. Itis divided into 12 Sieg ed ni or cells 


by 11 partitions of jin. deal, whic slip into shallow 
grooves cut in the sides. Care must be taken that 


they fit very nicely, or they will leak. 2 
The inside must be well lag Ties by giving 
it four coats of Japan black. For the first two 
coats a little turpentine should be added to the 
Japan, to make it soak into the wood. The 
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outside may be French polished or varnished, and 
when a couple of good strong handles have been 
put on the ends this part of the job is finished ; 
now you must go to the electrician’s and get 
a dozen flat porous cells, 54in. by 33in. by }in., 
two dozen zinc plates, 6in. by 3in. by $in., and one 
dozen carbon plates, 54in. by 2}in. by Jin. (these I 
had to have cut expressly for me, and got them 
with the rest of my things at Dale’s), with a dozen 
ball-pattern clamps to fit. Now solder 6in. of 22 
copper wire on to each ziuc; now amalgamate 
them, and then put one carbon in and one zinc on 


each side of a porous cell, and put them in the | 


outer trough. Now connect the two wires from 
the zinc of cell No. 1 to the carbonof No. 2, 
and so on through the whole serios, leaving one 
zinc and one carbon for connection. Now charge 
the porous cells with nitric acid saturated with 
bichromate of potash (this is necessary to prevent 
it fuming), and the outer cells with sulphuric 
acid 1, water 10, and you will obtain a current of 
enormous power, very suitable for the electric 
light, for, with a good lamp, it will give a power 
equal to about 75 candles. It requires 2lb. of 
nitric acid (ls.) and lib. of sulphuric (ld.) to 
charge it, and with this charge it will give a con- 
stant current for about four hours. I would have 
sent description of the lamp I use with it, only I 
fear I have trespassed too much soar ee 


ELEOTRO-MAGNETIC MOTORS. 


[19997.]-—EvER since the discovery that soft iron 
could be magnetised and demagnetised very 
rapidly, endeavours have been made to construct 
an effective engine for working purposes; and the 
increasing interest which at the present time is 

en in the sciences connected herewith renders 
every attempt to stray from the beaten path worthy 
of investigation. 

It seems, however, almost a forlorn hope, when 
we eompare the cost of zinc with coal. But in 
competition with human and animal power, the 
case does not seem so hopeless when we consider 
that the food (which is the source of power) is also 
comparatively expensive. And hopes are further 
strengthened considering what Faraday says 
(‘‘E.M.,” Vol. XII., p. 106), that ‘‘ the electrical 
relations of one drop of water equal a powerful 
flash of lightning,’’ and that the power of a flash 
prong 50 feet is equal to 12,220 horses, and the 
initial explosive force is equal to 300,000,000 tons. 
Here it is evident that explosive forces cannot be 
made to equate with correlated forces, which they 
su proment, and they elude our grasp. 

seems natural that an armature attraction 
(so long known) should be thought to be the most 
suitable means to utilise the discovery referred to ; 
but seeing that it is known that battery power is 
being wasted to produce an average force far 
inferior to that at contact; and t%at, far less fre- 
quently in a given time than the nature of the case 
could admit of, great improvements are required. 

In the presence of further light, I make bold to 
say that such a method is not the right one; and, 
moreover, I say that the power resides in the 
magnet itself ; and that our efforts should be to 
contrive to use the direct force of the magnet (not 
acting at a distance) which can be proved exists. 

Now, it is known that iron when magnetised, 
shortens by a small portion of its length, which is 
restored upon cutting off the current. This fact is, 
Ibelieve, not generally known, and often considered 
doubtful. That such, however, cannot be but a 
fact, I have settled in my own mind, in this way : 
Ist. That anything can only produce motion in 
another thing at a distance by means of an inter- 
vening medium (in this case ether). 2nd. That 
anythisg can only produce motion in another 
thing when it is itself in motion. 

But the difficulty lies in the application of so 
small a motion to practical purposes. This could 
not be done in the ordinary methods in use for 
such an object : the motion would be lost in what 
I may call the slack. 

Although the motion is so’small, we have two 
other circumstances in its favour (like the pawn- 
broker, 2 to 1). Ist. The power is very great ; 
imagine the power required to compress a bar of 
Iron (cold) the hundreth of an inch, or less, 2nd. 
It is known that magnetising and demagnetising. 
which corresponds with the shortening and 
lengthening, can be done with the utmost rapidity ; 
in my opinion only limited by the number of 
vibrations corresponding to the musical note pro- 
duced by striking the end of the bar. 

But however an engine may be contrived, it is 
certainly neceseary to avoid slack and friction as 
much as possible, and in order to give an idea of 
the elementary application of the power to other 

arts required to complete a machine, I describe 

‘ig. 1, which represents a flat bar of soft iron 
riveted in many places toa like bar of brass, and 
wound round them a proper quantity of covered 
copper wire for the current, which flowing will 
cause a contraction of the iron bar, and deflection of 
the compound bar, becoming again straight when 

current ceases. The bar is fixed at one end 


to a base or upright. Here is absence of slack or 
friction. 

To manage a rapid cessation of current, I would 
suggest Fig. 3, which represents a circularsaw 
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circumference with fine teeth (made of brass), 
which, rotating, breaks and makes contact with a 
suitable weak spring. 

Fig. 2 represents a round bar of iron, surrounded 
by a parallelogram of gun-metal, in union, as if 
one piece. When the current isin the coil (shown) 
the outside bars are expected to bulge a little ; 
but, nevertheless, a great increase of the motion 
compared to the iron bar. So far, I have had ;Fig. 
2 made and laid aside for two years, and in the 
absence of a battery have been unable to test its 
performance. The lower part of Fig. 2 suggests a 
further increase of motion. 

In (conclusion, these ideas being only in their 
infancy, it is to be hoped that some of our readers 
will advance towards a perfect machine. 

Barry-road, S.E. J. H. Huxley. 


THE TELECTROSCOPE — DYNAMO- 
MACHINES—HEAT EQUIVALENT. 


[19998.]--T1z telectroscope, described in letter 
19941 by ‘* W. L.” is certainly most ingenious, and 
I believe in theory is all right. In practice I am 
afraid the inertia of the moving parts connected 
with the Nicol’s prism would render it impractic- 
able. Those who know the difficulty of making a 
galvanometer with extremely light needle deat beat, 
will appreciate this objection. 

With regard to “W. L.’s”’ first question, the 
changes of resistance of selenium attain almost the 
maximum instantaneously. The latest proof of 
this will be found in La Lumière Electrique, No. 
16, April, 1882, p. 380—an account of experiments 
by Bellati and Romanese, showing that 1-1,000th 
of a second suflices to produce almost the total 
effect. 

As to the second question, the resistance of sele- 
nium can, I believe, be altered 50 per cent. by 
bringing from darkness into a very strong light, 
assuming 50 per cent. to be what we work upon. 
If the selenium cell have a high resistance com- 
pared to the rest of the circuit, the resistance of the 


whole circuit may be altered ce 50 per |. 
e 


cent. ; hence the whole current may altered 
nearly 50 per cent., the resistance of selenium being 
about 10 per cent. that of iron, although the cell 
in this case must be very small (in theory a point), 
it might be possible to obtain the above result ; still 
I think the objection on the ground of inertia 
would be almost insuperable. Now to turn to 
another subject. ‘‘ Humble Bee” has stated that 
@ current can be produced in a wire moving in 9 
uniform field. ‘‘Conrad’’ objects to this: Now 
both are right. Whilst ‘Humble Bee” refers to 
a straight wire moving perpendicular to its own 
length and to the lines of force, ‘‘ Conrad ” thinks 
of a coil moving similarly: A coil moved similarly 
would have an electromotive force generated in the 
wire on each side of the coil ; but these would be in 
opposite directions, and thus neutralise one another. 
A single wire can only be made to produce a current 
by letting the ends slide on two rails of metal joined 
at the end, thus virtually forming a coil, oneside of 
which only moves, and thus the electromotive force 
in this side is not neutralised. By sliding the wire 


May 5, 1882: 


along we increase the area inclosed by the coil, and 
thus add lines of force to the coil or subtract, ac- 
cording to which way we move the wire. p 

In conclusion, I should like to ask a question. 
Will any one be kind enough to tell me the heat 
equivalent of oneampére per second through one 
ohm, as determined by experiment—not aus p 


THE TELEPHONE REOEIVERS OF 
JOHNSTONE-STONEY AND OF PREECE. 


[19999.]—Mr. Grorcr Torman is singularly un- 
fortunate in his telephonic inventions. The forms 
of receiver referred to in his letter (19987, p. 177) 
as having been invented and used by him in 
November, 1880, had all been previously publicly 
described—the first two by Johnstone Stoney in the 
letter referred to in my previous communication 
(letter 19986, p. 177), the last by Mr. W. H. 
Preece in a paper ‘‘ On some Thermal Effects of 


Electric Currents,” read before the Royal Society | 


on 27th May, 1880. 

Johnstone Stoney says: ‘A spiral wire... was 
wound closely so that the spires were in contact or 
nearly so. One end of the spiral was fixed, and 
the other end attached by a thread to the middle 
ofa...drum-head. A slight tension was put on 
the thread to draw the spires of wire slightly 
asunder. The spiral wire was then made part of a 
circuit, including one or two cells of Grove’s bat- 
tery and a line wire going to another room. The 
apparatus could obviously be rendered more efti- 
cient by using . . . a coil consisting of a number of 
concentric spirals not quite in contact, so as to 
allow small motion to exist. The induction might 
be still farther increased by using a spiral of two 
wires, so that a powera local current might be 
kept up in the alternate spires, while the varying 
line current is passing through the intermediate 
one. Another improvement would consist in using 
iron wire wound in a sufficiently loose coil. The 
self-magnetisation of the coil would co-operate 
with the electric induction to heighten the effect.’’ 

Preece says: ‘‘It occurred to me that if a long 
wire of small diameter and high resistance were 
attached to... the centre of a disc (such as one of 
those used for telephones...) and it formed part of 
a circuit conveying telephonic currents, sonorous 
vibrations ought to be reproduced.” Experiments 
were made with wires of platinum, aluminium, 
palladium, tin, copper, silver, and gold, all under 
tension. Alfred W. Soward. 


ELEOCTRIC-LIGHTING DANGERS. 


[20000.]—WirH all due deference to ‘‘Sigma,”’ 
for whom as an electrician I have the highest 
respect, I think he rather overrates the importance 
of the statement he refers to in his letter on the 
above subject. Mr. Johnson is certainly reported 
to have said that he would pass the ‘‘ whole of that 
enormous current through his body.’ Still, it is 
to be remembered that his audience were not all 
electricians, and to go into the question of relative 
resistance of his body compared with that offered 
by the lamps and conductors would have been con- 
fusing end useless; what he wished to demonstrate 
was simply the inability of a low-tension current, as 
that generated by Edison’s machine to do what the 
high EMF, in those of Brush and others have 
done—+.¢., give a fatal shock; andif in explaining 
this in popular language he allowed a technical in- 
accuracy to creep in, it hardly merits so severe a 
denunciation as ‘‘Sigma’’ would inflict. 

No tyro in electrical matters would suppose that 
an E.M.F. of 110 Volts (or thereabouts) could send 
a current of 1,000 ampères through the resistance 
of the human body, and no one among the un- 
initiated will be in the slightest degree enlightened 
by ‘‘ Sigma’s ” letter. 

Suppose, then, we ask Mr. Johnson to reconstruct 
his unfortunate sentence, and make it run, ‘the 
whole current which that enormous machine could 
send through his body,” and I think it will meet 
all requirements. 

In conclusion, let me state that I am not in any 
way interested in the company concerned, and have 
never seen either Mr. Johnson or the machine. 

Liverpool. G. A. Moore. 


MEDICAL REPLIES. 


[20001.]—Vanrcosre Vrrns (40673).—This is a 
permanent infirmity, due to congenital weakness in 
the fibrous coat of the veins, causing gradual 
stretching of the vein-tube with pain, swelling, 
and siuggish circulation in the parts afiected. It 
is aggravated by much standing, by corpulence, 
by constipation. It is most frequent in the lower 
limbs, because there the veins have to support a 
long column of blood, and is more often found in 
the left leg than the right. Such occupations as 
do not throw strain upon the weak vessels; me- 
chanical support to the legs by means of bandages, 
or elastic stockings, or adhesive plaster, and the 
prevention of constipation are the means of relief. 
I am not aware that climate is of consequence to 
such sufferers. 


~ 


May 5, 1882. 


Kipnry Diskase (46667).—“B.D.’? who “ has 
always lived freely, and smoked considerably,” 
now has s series of symptoms for which he should 
get carefully examined by a physician. There is 
uo means yet discovered by which a man who has 
“rotted his timbers’ by ‘‘living freely” and 
smoking considerably can get a new set of timbers 
put into him. If he leaves off drinking and 
smoking he will stop the rotting process, and, if 
not gone too far, sound medical advice will show 
him how to tide along and make the best of such 
stock of vitality as is not yet used up. And medi- 
clue may help him. But his case is not one that 
can be served further by letter writing. 


SCROFULA (46707).—This is too large and varied 
a subject to write upon usefully, as now requested. 
The forms of degeneration known as scrofula are 
endless, affecting as they do more or less all the 
organs of the body, and in very various ways. 
Querist probably has scrofulous disease of the 
glands of the neck—a disease in which earthy 
deposit takes place in the substance of the 
lymphatic glands. This slowly enlargesthe glands to 
a chain of almond-like tumours, and when a little 
cold is taken, or the deposit softens, there ensue a 
series of abscesses. Theseabscesses discharge matter, 
and—so soon as all the scrofulous deposit has been 
got rid of—they heal up, leaving unsightly scars. 
The longer these abscesses are in clearing out the 
deposit, the greater will be the permanent scarring 
and deformity. Local applications, of which 
occasional dressings with a thin layer of soft-soap 
is one of the most useful as a domestic remedy, 
wil often hasten and facilitate this discharge. But 
much depends upon improving the general health, 
30 as to prevent further deposit, and make the 
blood so hexithy as to quicken the healing process. 
Damp houses and damp clayey localities are pre- 
judicial. Sea air, sea voyages, change of climate, 
and dry dwellings are advantageous. Open-air 
occupaticns, flaunel clothing, such food as I have 
Indicated in former letters—in fact, such hygiene, 
regimen, ¿nd diet as will keep the bodily health at 
its best, are the foundation of the treatment for 
such casc3. Here, again, medicine also will do 
much; but I can only advise the sufferer to cone 
sult some good physician in his neighbourhood, 
who can personally examine him and realise his 
condition. Uuless vegetarianism is distinctly 
beneficial, my opinion would be against it in your 
case. If thin in person you will find the fat bacon, 
milk and porridge diet useful. Abstain from 
alcohol uud tobacco. 


Brown Marks on Skin (46671).—Many such 
marks are cured by applying to the skin a lotion 
composed of au ounce of borax to a quart of 
water. The lotion should be dabbed into the skin 
overy night at bedtime. If, however, the spots 
are of the nature of lepra or psoriasis, they will 
not go nway without appropriate constitutional 
treatment. James Edmunds, M.D., &c. 

Grafton-street, Bond-street. 


“ENGLISH MECHANIC” MICRO- 
SCOPICAL SOCIETY. 

[2090?.]—Soxr few wecks ago, a letter appeared 
in the ENGLISH MECHANIC in whichit was proposed 
to establish a Microscopical Society amongst the 
readers of this journal, to be called the ‘ ENGLISH 
Mrcmaxic Microscopical Society.” It is gratifying 
to tind that several of “ours” have already signi- 
tied ®heir willingness to help in getting up such a 
society, oud it therefure only remains for thoss 
lnterrestel| who are ready to become members to 
drop a line to either of the undermentioned, who 
will be very glad to receive any suggestions bearing 
ou the mutter. The proposed society could be 
worked somewhat as follows, subject, of course, to 
Such modifications as might be deemed expedient, 
çiz. :— 

Admission to be bya small entrance fee and 
aunual subscription, to defray necessary expenses. 

A certain proportion of the members to be 
chosen aunually tu act as committee and honorary 
secretary. 

Proper rules to be drawn up for the guidance of 
tiem bers. 

Each member to contribute a stated number per 
aunum of slides for circulation. 

Boxes of slides, &c., to be sent from member 
to member at regular intervals. Note-books to 
accompany slides tur receiving notes on the objects 
sent, or on any other matters interesting to the 
members generally. 

‘Lhe above is merely a bare outline of what 
might be done. It would be for the members 
themselves to say how fur the idca should be ex- 
tended. After a while the society would be found 
to be a pleasant suurce of recreation and mutual 
assistance, and could ba made extremely useful in 
the way of uaming and exchanging specimens, 
c, &c. 

Those favourablo to the scheme will greatly 
oblige by communicating their ideas to 


N. ©. Sutton, 5, Courtenay-terrace, Portslade 
near Brighton ; or 
F. Cowley, 10o, Western-road, Brighton. 
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WENHAM’S UNIVERSAL INCLINING 
AND ROTATING MICROSOOPE. 


(20003.J]—TuE readers of the EnNaiisi MECHANIC 
are, I am sure, much indebted to the Editor for 
the publication of the figures and description of 
Wenham’s new microscope in the issue of April 21. 
We are thus enabled to understand, in some mea- 
sure, the scope of design of the microscope that 
most perfectly realises the modern ideal—especially 
after the numerous and splendid models of stands 
by Beck, Bulloch, Grubb, Ross, Swift, Tolles, 
Watson, and others, that have appeared from time 
to time in the pages of the *‘ E. M.” 

I venture to offer a few observations in supple- 
ment to your published description, premising that 
I have examined the instrument carefully. I also 
premise that sundry of the movements are practi- 
cally the same as those in Watson’s microscope 
(devised by Mr. Moss, of Macclesfield), published 
a few months ago in the “E. M.” As it is known, 
however, that the original models of both stands 
were in process of construction at the same time, 
neither party being aware of the other’s design, 
they may both be regarded as original; my obser- 
vations will, therefore, not include any direct 
comparison between them. 

Dividing my remarks under four headings— 
(1) On the general design; (2) The fine adjust- 
ment; (3) The stage; (+) Minor items— 


(1) The general design is the most ambitious 
hitherto constructed. Here are no half-measures. 
Mr. Wenham has grasped the idea of centralising 
the whole of the movements round the axes of the 
object to be viewed, and has developed it tho- 
roughly. In Grubb’s substage-aroc, Nachet’s 
double-sector substage, Zentmayer’s swinging tail- 
piece, and Tolles’s vertical disc-carrier for the 
substage (‘* Tolles-Blackham ’’ microscope), com - 
bined with the rotating stage, we have devices 
enabling us to obtain every obliquity of illuminatiun 
(within certain limits imposed by the construction). 
But for range of effects obtained with the minimum 
labour to the worker, Mr. Wenham’s new micro- 
scope presents advantages over all previous 
constructions. He makes the focal, point (¿.e., the 
object) the point of intersection of the three axes 
of motion by which the object can be presented to 
a fixed source of illumination at all degrees of 
obliquity. When utilising the movements to 
obtain obliquity of light, the observer knows 
exactly the direction of the change he is making. 
Every position can be registered, and the results 
repeated at pleasure. Moreover, within consider- 
able limits alterations of the greatest possible 
delicacy in the obliquity can be made without 
removing the eye from the eyepiece. For example: 
Taking Fig. 2, ©“ E. M.,? April 21, p. ltt, us the 
normal position for central light, by removiug the 
condenser, clamping the tail-piece to the sector, 
and directing the mirror iu the axis, the lateral 
inclination of the limb proper, carrying the 
optical tube, will at once give the range of oblique 
light from the nadir of the object, to within a tew 
degrees of its horizon ; or if the hemispherical lens 
be applied in the stage, in immersion-cuontact with 
the base of the slide, obliquity of incidence from 
0 to 90? on a dry object (v.¢., in air) will be com- 
prised within the lateral inclination of the limb, 
about 41°; for this inclination will utilise from 0 
to 41° of the spherical surface of the illuminator, 
and the corresponding rays emerging into air above 
the plane surface will be at all obliquities from 0 to 
90°. As regards dark-field illumination, the new 
stand gives tho amplest facilities. With any ob- 
jective—dry or immersion —the dark-ficld can be 
obtained. Even with the objectives of highest 
aperture—the homogeneous-immersion {ths, of 
Powell aud Lealand, having 1-17 N.A.—the dark- 
field would be obtained by the lateral inclination 
of the limb, or by swinging the mirror on the tail- 
piece, 76° from the normal position, using the 
hemispherical immersion illuminator. On the 
whole, it appears to me that the combination of 
movements radially with the object itself as the 
centre, as embodied in this microscope, furnishes us 
with the most efficient means yet devised to utilise 
the resolving power of our finest objectives—to 
develop the finest images they are capable of pro- 
ducing. I commend the general design because I 
foresev that in the hands of the averagely skilful 
manipulator, results which have hitherto beeu 
regarded as extremely dificult, and obtained some- 
what hap-hazard, will be brought within the 
compass of everyday ability. If the microscopist 
cannot now control the oblique light to his will, he 
must not blame his microscope. 

(2) The fine adjustment is very conveniently 
placed, so that it can be worked on either side ot 
the nose-piece. But the mechanism is lacking 
somewhat in delicacy. To my touch the movement 
was not so smooth us in a tine adjustment on a 
similar principle made by Swift. It the pinion of 
the fine adjustment projected slightly beyond the 
present milled heads, and were tapered conically, 
an extra sized milled head might be readily slipped 
on when required for very careful focussing—as 
generally adopted by Tolles. At present, too, one 
notes that the two milled heads of the fine adjust- 
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ment and those of the coarse adjustment cong to- 
gether too closely in racking up the optical bydy, 
which might occur either in using 4in. or din. h- 
jectives, or in using the super-stage. If one re, 
quired to rack out the optical body aroy, it 
would be necessary to remove the milled h of 
the fine adjustment—which seems to me by no 
means an admirable or convenient arrangement. 
The great variety of movements in the new stand 
necessitate the adoption of a fine adjustment that 
will work equally well in all positions. Doubt- 
less, Messrs. Ross found difficulties with the “‘ Zent- 
mayer’? system that compelled them to experiment 
in new directions. I earnestly hope, however, 
that they will not rest satisfied with their present 
system, but innovate until real success is attained. 
A thoroughly eflicient fine adjustment that will 
permit the free use of the “ correction?’ collar of 
the objective without rocking, is one of the me- 
chanical problems of the day still unsolved. 

(3) With reference to the stage, the mechanical 
rectangular motions appeared to me rather too 
rapid, and I could wish (as suggested by your con- 
tributor), that Tolles’s plan of giving rigidity to 
the fixed ring carrying the rotating plate, &c., by 
thickening the exterior flange vertically, and above 
the general plan of the stage, towards the shoulder, 
had been adopted. A clever mechanic like Wen- 
ham cannot fail to appreciate the merit of Tolles’s 
plan,—Yolles who is regarded across the Atlantic as 
the microscope optician par excellence. 

(4) As to minor items, I would suggest that the 
‘iris’? diaphragm beneath the achromatic con- 
denser and the rotating disc of central stops, &c., 
might advantageously be replaced by the simple 
disc of central apertures, as in Powell and Lealand’s 
condenser. The ‘‘iris’’ never acts centrally enough 
for delicate work with the condenser. The cen- 
tring motions of the substage did not appear to me 
quite up to the mark—I found loss of time and 
general sluggishness of action in the movements. 
The modifications which Messrs, Ross contemplate 
making in the base-plate, &c., to enable the mirror 
to be slid in a rotating plate in the centre, and so 
that a lamp can be curried on the swinging tail- 
piece or at the lower end of the sector, are all 
commendable, and will get rid of what now ap- 
i an enormous area of blankness in the basal 

isc. 

In the above remarks I have used some freedom 
of criticism—not, however, inan unfriendly spirit 
to the inventor of the new microscope. We have 
many of us come to regard Mr. Wenham as the 
type of a practical mechanician from whom im- 
provements in the construction of the microscope 
ure to be expected. Let me urge upon him to focus 
his attention on the fine adjustment, and thus 
crown his efforts by making the most perfect all- 


round microscope that has ever been seen. 
F.R.M.S. 


RAILWAY BRAKES.—THE WESTING- 
MOUSE AUTOMATIC VACUUM.—TO 
“A RAILWAY SERVANT.” 
(20004.J—Tur Westinghouse patent, No. 1735, 

dated May 13th, 1573, contains, among many other 

improvements in details, a valve apparatus for, 
and is the earliest pateut in relation to, automatic 
brakes. The system, as at present designed, is 
almost identical with the Westinghouse automatic 
air-pressure brake, and has a triple valve, auxili 
reservoir, and brake cylinder, modified to suit 
vacuum action. As in all vacuum brakes, the 
cylinder and reservoir are necessarily larger than 
in the compressed air brake; and the weight of the 
parts, with the exception of the main brake-pipe, 
is considerably in excess of that of the correspond- 
ing parts in the automatic oair-pressure system, 
though not so great as in the Sanders and Bolitho 
apparatus, as used on the Midland Railway, one 
great advantage being that the heavy and expen- 
sive rockiny shafts are dispensed with. 

As mentioned in my letter, page 156, the hose 
connection between the vehicles is made by means 
of the Westinghouse universal coupling, which can 
be used either with air-pressure or vacuum, and will 
be understood by reference to the aunexed illus- 
trations. 

Tig. 1 shows the main brake-pipe, tap, hose- 
pipe, and coupling, as seen upon the end of a 
vehicle. Fig. 2 gives a section of the coupling, 
and also theinternil wire-coil b, used to strengthen 
the hose-pipe. 

It will ve seen that the cap 1, at the back of the 
coupling, presses thy flexible diaphragm upon the 
internal cage 2, which, in its turn, holds in its 
place the packing-riug 3, at the face of the coup- 
ling, a spical-spring 4, has the effect of pushing 
the packing-ring outwards, thus insuring a per- 
fectly air-tight joint; a small hole 5, is drilled 
through the cap 1, to allow the pressure of the 
external air to act on the diaphragm, and assist 
the spring. 

Large numbers of vehicles may now be seen on 
different railways fitted with the hose-pipes of 
both air and vacuutn systems; this is of great con- 
venience in the interchange of rolling-stock, but 
it necessitates duuble expense, and the adoption of 
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universal couplings as above described, will avoid 
ths duplicate cost. 

In my letter, 19924, page 130, I pointed out the 
very great advantages to be derived.from the use 
of'a triple valve. As before stated, the Westing- 
house Automatic Vacuum Brake, being provided 
with a triple valve and a pump, instead of ejectors, 
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obtains results superior to the existing vacuum 
brakes. It has been perfected in order that rail- 
way companies who desire may possess a better 
vacuum-brake than those hitherto placed before 
them ; but of course no improvements in details 
can overcome the inherent defect of all vacuum 
brakes having but a low pressure available ; they 
must, therefore, always remain inferior to the 
automatic air system. 


; Clement E. Stretton. 
Leicester, April 28. 


OUTTING FRAME. 


[20005.]— I HEREWITH send sketch of my cutting 
frame which I have had in use about eight years, 
and which I think js an improvement on 
“F. W, Gs,” and of which Mr. J. Evans men- 
tioned in his letter. It will be seen that it can be 
set at any angle. Description: A is a piece of 3in. 

ron square, with a hole bored through to fit D and 
urned down one end for C to work on. B is a gun- 
meta] frame with an index plate cast on and 
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divided as a sector from 0 to 90, so you can find-the 
angle of the work to be cut. Then unscrew the nut 
F, and set it by the steel pointer J, then ee up 
F, then slacken out. E, and put on the cord, and it 


will soon find its position; then tighten up E. You 
can regulate the guide wheels Gup ordown. I 
have broken one of the wheels away to show, and 
I have broken the boss of B enay to show the head 

d it from turning 


of bolt D. The pin is to help ho 


round. H is the cutter-bar, with a slot L, 3-16in. 
by ŝin. to take fly cutters. The collar I has a groove 
cut in half its depth, so as to grip the cutter: but 
circular cutters can be used by fitting a piece in the 
slot so as to form a feather on one side to keep the 
cutter from slipping. K is the speed pulley in sec- 
tion just driven on tight. I have not broken the 
division-plate, but kept it whole to show the divi- 
sions. hen the cutter-bar is perfectly upright 
the pointer J should stand at 90°. The sketch is 
one half real size. 

I am now making one for a gentleman, and 
should be pleased to show it when it is finished to 
any of my fellow-readers, or give any information 
if necessary. I haveseveral different heads to take 
the place of B when required. O. E. Sibley. 

29, Woodville-road, Mildmay-park, London, N. 


UNIVERSAL CUTTER. 


[20006.]-—IN reply to Mr. J. H. Evans’s letter 
19950, I know that in using the universal cutter 
for cutting spirals it is usual to set it at an angle. 
But for this work I use, instead of it, a drill, the 


t 


shape of figure, in the drilling instrument, and it 
cuts very clean and rounds off the corners as well. 
Sometimes I use a large step drill. F. W. G. 


ORNAMENTAL LATHE-THREADS— 
ERRATUM. 


{[20007.]—IN my last letter (19973) by some over- 
sight, at page 173, the woodcuts, Fig. 2 and Fig. 
3, bave had their angles interchanged, and need 
correcting with the pen in order to be brought into 
accordance with the description, which will be 
found in the third paragraph of the text. Fig. 1 
shows accurately the deep Holtzapffel-thread of 
60° angle. Fig. 3, with its full triangles at an 
angle of 60°, indicates the shallow Holtzapffel- 
thread. Fig. 2 was intended to show the Whit- 
worth-thread in triangles of 55°,. but rounded off 
one-sixth at top and one-sixth at bottom, as. shown 
by mistake on Fig. 5. Fig. 3 was intended to 
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show the American thread in triangles of 60°, bat 
truncated by horizontal planes to the extent of 
one top and bottom, as shown by mistake 
on Fig. 2. 

There are other well-known sets of screw-threads 
whose data would be of permanent value if put 
upon record in the ENGLISH Mxronanio. Such 
threads’ as those of Clement exist in dividing- 
screws and other valuable apparatus; but if their 


— 
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data are published, I do not know where to find 
them. know that “ J. K. P.’’ has a very fine 
set of Clement’s original steel hobs, and that upon 
screw-threads he could supply authentic and 
valuable data, which may drift into oblivion unless 
put upon record. Perhaps ‘‘ J.K. P.” will favoar 
us, Ist, with any such data which he may be pos- 
sessed of ; 2nd, with an expression of his opinion 
upon the screw questions which I, as a mere 
dabbler in amateur mechanics, have ventured to 
raise’ 

To anyone interested in following up the screw 
question from a mathematical standpoint, with a 
view to establish a system of screw-threads, of 
which the pitch will be a definite fraction of the 
diameter of the cylinder on which it is cut— 
thus forming a universal and natural system of 
screws—I would recommend the perusal of a 
learned and valuable treatise (Systematique des 
Vis Horlogéres) by ‘Professor Thury, of Geneva, 
published by H. Georg, i Geneve. 

James Edmunds. 


PROPELLERS. 


[20008.]—Ir has occurred to me to suggest a plan 
of propeller, of which I made a small model many 
years ago, which may be described as having the 
motion somewhat of the connecting or coupling- 
rod between the side pair of driving-wheels cf a 
locomotive engine. Look at these as a train passes : 
they ap to rise and fall most gracefully, but in 
reality they rise forward, fall, and retire. 

lf, therefore, there were two pairs of cranks 
working at each side of the vessel, with a frame- 
work acting as a coupling, and to this framework 
were attached suitable floats (there might be a 
dozen, forming a set of boxes without top or 
bottom), which would each inclose for the time a 
large mass of water, the dead-wvight and resist- 
ance of which would, doubtless, by its reaction give 
a good progressive tendency to the vessel. I would 
propose to work these with slow but powerful 
motion. It has always appeared to me that there 
is a vast waste of power in the enormous speed at 
which both paddles and screw are driven. If, for 
instance, a rower were to drive his oar through the 
water at the same proportionate speed and force, 
the chances are he would soon either break his oar 
or kill himself for his trouble, but the boat would 
not gain the speed he would expect. I believe a 
vastly-larger blade—in fact a continuous blade, 
strengthened by tie-rods and guides from the shaft, 
so that the diameter would be as great as the beam 
of the vessel, would be the correct thing fora 
screw-propeller, and would be obliged if you 
would allow the subject to be discussed in the 
ENGLISH MECHANIC AND WORLD oF SCIENCE, by 
those who are more competent to form a correct 
opinion. Milford. 


my 


A 
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IRON MOULDING NO. 2. 
[20009.]—As promised in my last, the subject for 
the present paper is ‘Screw Propellers.” After 
having examined the drawing and the loam-boards, 
the moulder prepares for a start. First, by making 
a plate to buildit on, if there is none already. The 
size to make it will be about one foot larger in 
diameter than screw. The building-plate may be 
made circular if the screw is small, and can be 
dried in the stove. If large, and to be dried in the 
pit, or on the floor, it is best to make it with three 
or foar blades, according tonumber required. Or, if 
the moulder prefers a separate plate for each blade, 
will, ina great many cases, be superior, as they 
are easily shifted from place to place; and, besides, 
if the mould is made to answer when built, each 
blade can be lifted separately from its bed and 
dried in the stove, which is very convenient, as they 
take up little carriageroom ; and, besides, the dry- 
ing in the stove is superior to the pit, and less fuel 
is required. We will assume the screw is about 
16ft. diameter with four blades. There will be a 
circular space required, about 20ft. diameter, to 
work in. Concerning the pitch, size, and shape of 
propeller, are matters for draughtsman and pattern- 
maker. The screw we will commence with will be 
what is known as a plain screw, or constant pitch 
throughout. Itis the most simple made, and one 
often in use. Some propellers are made with two 
or more different pitches, which will be spoken of 
as we get along. 
he one we are commencing shall be built so 
that each blade, if convenient, can be taken off its 
bed and dried in the stove, or without being 
moved, and dried where built. The first thing to 
be done is to lay down a plate about a foot larger 
in diameter than boss of propeller, with a round 
hole in the centre of it to admit of centre of cross 
for the spindle to work in. Have the ring bedded 


solid, and either clamp or bolt the cross toit, so | y 


that the spindle will keep firm and steady till the 
job is finished. Having put the spindle in its 
centre, on the arm of it you fasten a parallel board 
about l0ft. long, taking care to set it at right 
angles to the spindles, so as to have the surface 
that it sweeps straight. This board, when secured 
mm its place, is for forming the bottom of boss of 
screw, and also a bearing or surface about 12in. 
outside of the mould proper to lay a template or 
guide on (resembling in shape a wedge) for another 
board to work in, which will be explained further 
on. Take now some loam and brick, and on the 
centre plate build up to within żin. or Jin. of face 
of board ; on the face of bricks rub on some soft 
loam till it is a little higher than face of board, 
which is now made to revolve, and you have the 
form of the bottom of boss with a print for centre 
core. The same operation is gone through with 
outside bearing. For a sketch of mould in present 


state see Fig. 1. AA, brickwork; B, point of 
centre core; dark lines, loam. The board is now 
taken off, and after the loam has become stiff 
another board is made fast to spindle to build the 
boss, or, properly speaking, to build a pattern of 
boss (see Fig. 2). It matters little how 


the 

as it is afterwards pulled down. 

or divide the outside bearing into four. 

these lines you place the guide, having a centre 
t 


that outline is good, 
You now space 


On one of 


it is built so 


line on it corresponding with one on the bearing. 
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When in its place a weight is put on the bottom of 
it to keep it steady and secure until the face of une 
blade is finished or swept up. A parallel board is 
now secured to arm of spindle (and I should 
mention that in this part of the job the arm re- 
quires to be in the form of a right angle). On 
account of the model of boss having been built 
first, the one end of board is made fast to arm, 
while the other rests on the guide cc Fig. 3). To 


the top of spindle is attached a small pulley, over 
‘which a rope works, at one end of which is a 
counterbalance weight, w; while the other end is 
attached to the arm or board, so as to facilitate the 
sweep in its passage up and down the incline 
plane. The arm in this part of job is not made 
fast, but the spindle is. The arm revolves, and 
should move freely up or down the spindle, as 
required. Having got the arm in working order, 
ou now commence to build the blades, which I 


shall reserve for the next paper. Foundry, 


SOAP-ANALYSES AND FATTY 
ANHYDRIDES. 


[Pagel erg answer to query 46698, page 183, 
ordinary fixed oils and fats are salts of the triad 
organic radical elyeyl, C;H;, which performs the 
same function in the oil that the metal bismuth 
does in nitrate of bismuth. Thus, nitrate of bis- 
muth has the constitution :— 

Bi” } o 
(NO) § ~> 
while olein, the chief constituent of olive oil, is— 


(Cr Es0), J O 
The process of ordinary saponification consists in 
the decomposition of the oil by caustic alkali, with 
consequent formation of glycerine and a soap or 
salt of the alkali-metal. Thus, the following for- 
mula represents the saponification of olein by 
caustic soda :— 


(C,H,)"" Na _ (CsH,)” 
(OEO) $02 + m fO2 = OR fOs + 
Olein. Caustic soda. Glycerine. 
Na, 
(Ca H0), } O» 


Sodium oleate. 


If the sodium oleate, or ‘' soap,” be treated with 
hydrochloric acid, as occurs in the course of an 
analysis, free oleic acid is produced, together with 
chloride of sodium. Thus :— 


Na ot H } 

(Cis H30) } O + HCI =o, 37,0) fO + NaCl 
Sodium oleate. leic acid. 

Calculating from this formula, it will be found 
that sodium oleate yielda 92:76 per cent. of 


free oleic acid, and similarly the alkali of the soap 
would be stated at 10°20 per cent., so that the 


analysis would be :— 
Oleic acid ...... 92°76 per cent. 
Soda (NazO).... 10°20 ,, 
10296 _,, 


Here there is an error of nearly three per cent. in 
excess caused hy assuming that the soap contains 
oleic acid ; whereas, if it be regarded as containing 
oxide of sodium, the fatty constituent should be 
stated as oleic anhydride (C,,5,,0),0, which 
differs from oleic acid by the elements of water; 
564 parts of oleic acid correspond to 546 of oleic 
anhydride, and so 92°76 per cent. is equivalent to 
89°80 per cent. This, with the 10°2 per cent. of 
Na,O, adds up exactly to 100 0. The proportions of 
anhydrides corresponding to palmitic and stearic 
acid are not greatly different from the above; hence, 
the necessary correction of the observed weight 
of fatty acids to the corresponding quantity of 
fatty anhydrides may be made by multiplying 
by the factor ‘97—100 parts fatty acids represent- 
ing approximately 97 parts of the anhydrides. 
In properly stated soap analysis the percentage of 
fatty anhydrides is given in the body of the report, 
with a note or reference to the corresponding 


amount of fatty acids. 
Sheffield, April 29. Alfred. H. Allen. 
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STRING VIBRATIONS. 


|20011.]—IT is a curious thing, that two strings in 
unison and on the same violin will not sound louder 
than one string. I have never had this accounted 
for; perhaps the following may be a step in the 
right direction—remembering that where there is a 
mystery, it is best to go out of the beaten track, 
because there are always two sides to every ques- 
tion:—Take a lady’s U-shaped hairpin, ’twill 
suit our purpose better than a tuning-fork, push 
one end in a piece of wood (say, the end of a shelf 
in a greenhouse) in this position D so that the upper 
arm will be free to move up and down or vibrate— 
push it in about lin. with a pair of pliers; press 
down the free arm and let go, a dull thud is the 
response, but you will see it go up and down past 
its stationary centre, forming a figure which be- 
comes an oval when started out of a straight line. 
Now tie a piece of white cotton near the round part 
of the D that is fixedin the wood, vibrate it as 
before, and the cotton has all the appearance of 
being electrified ; it seems to be attracted 
and repulsed by what some would say is a 
current of electricity. Who knows what electricity 
is, or what sound is? I leave this thought, 
and next I tie a glove- button to 10in. length of the 
cotton. When I vibrate this, as before, through 
the >, I get a vibrating-string with no sound ; it is, 
in fact, a negative vibration, in opposition to the 
positive vibration of the D or tuning-fork. I only 
mean that one sounds and the other does not. But 
a change has taken place; the vibrating-string is 
divided into two parts, forming two bow-like seg- 
ments. Without the button-weight the vibrations 
were dispersed without form, but with it they 
are collected together. This shows, however, that 
vibrations do not produce sound, but that sound 
produces vibrations dependent on weight. We 
shall see the effect that weight has on sound 
presently. You see the two parts with the 
weight of button. Now, slightly pull the piece of 
cotton hanging below the button—viz., put on 
more tension, when the string will come out in ope 
bow form, as a violin string, but without any 
sound. Next, lift the button slightly, and the 
string divides into three parts—more slight, into 
four parts — the less weight the more divisions. 
This is very plain, but infers a different state of 
things to that inferred by standard books. There is 
only a thud from our primitive tuning-fork or 
hair-pin. Can’t we make it sound? Take a 
violin bow and vibrate the under a:m tbat is in 
the wood (soundboard); vibrate it about lin. off 
the wood: you only get a nasty mixture of harmo- 
nics, because there is not sufficient weight to 
collect them together, but pull the cotton and out 
comes the true sound. 


I infer from all this that harmonics are produced 
on the violin by a change of weight—viz., the ten- 


‘sion is altered from end to end to different parts of 


the string. And that pressure on the string acts as 
a lever placed under a tension bar (a rod of iron, 
a stick, or any lifting arrangement.) But I need not 
go into this. Now let us take two strings on a 
violin, the D and G, or covered string. When I 
put my third finger on D, I get the upper note to 
the open G—viz., an octave ; but look at the silver 
string, it is divided into two parts. How is this? 
Why, the weight of third finger acts on the unison 
lower string through the bridge, and changes its 
tension. This, however, takes away some of the 
weight belonging to the D string, and it does not 
sound so loud as any other note, say those produced 
by first or second Ringer, which would not be in 
unison with open G. If I want the upper G to 
sound as loud as the other notes, I must stop the 
open G from vibrating, and directly I put another 
finger onit, and only allow the stopped D to vibrate 
by itself, then the upper G is as loud as the other 
notes. This, then, is the reason why two strings 
will not sound louder, because one takes the weight 
off the other. : 

My great rule is this, ‘‘ That an open string does 
not form itself into parts,” although thisis implied 
in all class books. Fiddler. 


Patterns for Moulding Name-Plates.—In 
the American Machinist, Mr. G. B. Foote gives 
the following ingenious method of obtaining 
patterns for moulding name-plates, &c. :—First. 
Set up a card with suitable type; if you have an 
engraved trade-mark or cut of medal, put it in 
the card as set up. Then, after the forme is made 
up, justify it, plane down, &c., press it into a sheet 
of hard rubber of proper thickness which has been 
softened by heat; let the rubber cool under pres- 
sure until hard, then file off the face of the rubber 
until you get down to the level of the impression 
of the face of the letters, &c. You now have 
apparently a flat piece of hard rubber. Now put 
this on a flat héated surface, and the face of the 
letters, &c., will rise up, showing a reversed im- 
pression of the type, beautifully adapted as a 
pattern for moulding. This pattern can be bent to 
any shape for attaching to a curved surface. 
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REPLIES TO QUERIES. 
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*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


(35398.|—Jenny Lind Engines (U.Q.)—I am 
much obliged to ‘‘ Carstairs’? for the information 
on p. 109. The description givén of these engines 
agrees with what I have seen on the North Staf- 
fordshire line. I was under the impression they 
were ‘‘ Jenny Linds” when I wrote the query ; 
but J wanted proof. What number was the M. S. 
and L. ‘ Carstairs ” refers to? I remember seeing 
two engines on the M. S. and L. of the “Jenny 
Lind”? type; but having four-coupled trailing 
driving-wheels, and the wheels had round spokes. 
They were numbered 55 and 59. Can ‘ Carstairs ” 
give the date of their construction, or of that 
clasa? I believe the ‘* Jenny Linds” came out in 
1847.—R. N. H. 


[46095.]-—Preserving and Arranging Fossil 
Shells.—‘“‘ Mollusca ”?’ might possibly find the fol- 
lowing arrangement suitable. First, the cabinet 
may be made 42in. by 24in. (and capable of ex- 
tension in height). The drawers must be such as 
to receive fair-sized fossile, but must not obstruct 
the light; thus, the sides and back may be lLi}in., 
and the front 33in. deep. The front of every third 
or fourth drawer may be jin. deep to accommodate 
any extra large specimens. To get maximum 
clepth, have only side slides. Next, as specimens 
must be readily transferable, use boxes, and to 
prevent them being jarred or from rolling about, 
line all with cotton wool (pink). One sheet of grey 
drawing-card (4d.) will make 48 boxes 2kin. sq. ; 
thus, bend a piece of zinc into the form of a very 
acute V, equal in depth to the side of the box, and 
by inserting the card, bend up by pressure on the 
table. Next, snip out with scissors four little tri- 
angular pieces from the creases on two opposite 
sides, making two (opposite) snips much larger 
than the other two: this will make the intervening 
side slope. The ends of the unsnipped sides will 
then overlap, and may be secured quickly and 
neatly with stationer’s brown sealing-wax. The 
object of the sloping side is to inscribe the forma- 
tion, locality, and name of specimen. The advan- 
tage of making the boxes one’s self is that you can 
suit your own requirements as to size, height of 
sides, and economy. The boxes, for sake of uni- 
formity, should be multiples of the smallest. Speci- 
mens too large and heavy for these boxes may be 
mounted on card-covered boarding, and pinned in 
place. As to classifying, the method adopted at 
the Jermyn-street Museum, of placing strips of 
wood, labelled, at the head of each fam., class, &c., 
ts very good, as, by running the eye up the 
columns, you see at once the grade of any particu- 
lar specimen. I was told by a professional collector 
that glycerine and gin formed a very good preserva- 
tive compound. I should be very glad to know 
myself whether this is better than gum.—Pmo.as. 


[46381.]—Three-Legged Gravity Escape- 
ment.—‘‘ Alfojoe’’ and E. M. Nelson do not seem 
to be aware that they have been disputing about 
an escapement which was superseded at least 23 
years ago, by the double three-legs of the West- 
minster clock, which was put up in 1859. I cannot 
now refer to any but the sixth edition of Sir E. 
Beckett’s book, but I am sure that the Westminster 
escapement has been described in four or five 
editions, ard in the Encyclopædia Britannica, and 
also the four-legged one for small clocks or regula- 
tors. I concluded when I saw the one which 
‘‘ Alfojoe’’ copied from the copy of the original 
three-legs in ‘‘a book by J. W. Benson,” that it 
must be an old book, written soon after Sir E. 
Beckett’s first publication of that escapement, 
nearly 30 years ago; but he now says it is only 
seven years old, which is an odd commentary on 
his remark on the high authority of Benson as a 
writer on clocks. No doubt Mr. Nelson is right in 
saying that the late Astronomer Royal preferred 
an escapement which he had invented and published 
above 50 years ago, for the standard clock at 
Greenwich; but I have never been able to learn 
that it was preferred by anybody else. I remember 
and have found a letter in these pages, just two 
years ago, from ‘‘C. A. T.,”? and, [I think, others 
also, saying that the writers had themselves made 
gravity escapement regulators from Sir E. 
Beckett’s book, and found them most successful. 
“C. A. T.” said: ‘the rate had been simply per- 
fect,” but ‘‘the beats not so equally loud,” as he 
wished for astronomical purposes. Mr. Nelson 
mentions pin-wheel escapements with train remon- 
toires as better; and certainly no recorded rate ever 
equalled that of the ‘‘Dent and Denison” clock in 
the 1851 Exhibition; but remontoires—at least the 
best—have been abandoned on account of their 
delicacy, and the practical equality with them of 
these later gravity escapements—not spoilt by the 
errors which ho rightly censures in the late Mr. 
Cooke’s supposed ‘‘improvement’’ of them. It is 
quite true that their great and unquestioned 


superiority is in turret clocks, but equally true that 
the ‘‘ four-legged gravity” in regulators may be 
at least equal to a much more costly and delicate 
dead-escapement clock.—HOROLOGUS. 


[46395.]—-G. W. Tank-Engines.—I wish to 
ask ‘‘ Clyde,” if ‘‘ Hesiod ” (G. W.) is not of the 
same type as 2042, illustrated on p. 87, and if so, 
if he has not omitted the original date of their 
appearance. which I understand was 1849? 
Clark’s “Railway Machinery” of 1855 has an 
engraving of one of that class.—R. N. H. 


46396.]—Terrestrial Eyepiece.—To 
‘‘PauGcuL.’”? — The eyepieces alluded to are 
seemingly of the usual character supplied with 
terrestrial telescopes. The lenses C and D are 
probably one-half the sum of their focal lengths 
apart, and the lens A just within the focus of the 
object-glass, so that the emergent rays cross im- 
mediately in front of B. This would cause the 
central rays to diverge; but they are nevertheless 
brought to a focus midway between Cand D. No 
doubt this appears incongruous to ‘‘ Paugul,’’ but 
he can easily verify its correctness by a little actual 
experiment. It is very easy to quote a string of 
optical truisms, and so account, in an off-hand 
manner, for all the phenomena of refraction; but 
it is much better to practically apply these pre- 
cepts before doing so, and this, as it seems to me, 
is just what ‘‘Paugul’’ has neglected, when he 
says, ‘*The position of the diaphragm is wrong; 
it should be at the point where the rays cross where 
the image is formed.” Now, he is apparently not 
aware that between Cand D the rays do not cross 
at all, nor that he is describing two different kinds 
of foci which cannot be formed at one and the 
same time. .The focus caused by the crossing of 
the rays is simply a round spot of light, and there 
can be no image until these rays have become 
palpably divergent, or until they have been col- 
lected by another lens. This may be very easily 
demonstrated by holding a piece of white paper at 
the outside focus of D, when the white spot of 
light will show that here the rays do really cross, 
and that an image of the object is not formed until 
some distance from the focus. He may also notice 
that the conjugete foci of this spot, and that of 
the image between C and D, do not accord with 
what he ovidently conceives to be their theoretical 
position. —ALDEBARAN. 


(46424.]—Circular Saw.—I see “Circular Saw”? 
is not exactly satisfied with “Pattern Maker’s” 
reply. I think if he will act on my advice he will 
have no occasion to bo dissatisfied. In the first 
place, he must not expect to accomplish, at his 
first, second, or third trial, what it has taken a 
saw-straightener his lifetime to learn. What I 
would recommend him to do is to go to a sheet- 
iron warehouse and get three half-sheets of iron, 
suy, one 24, one 18, and one 14 gauge, next get a 
heavy iron block, say an anvil with a good round 
face, i.e., not hollow, as a worn anvil gets; next, 
a fair-sized hammer, take off your coat, and turn 
up your shirtsleeves, then take one of the sheets 
(it does not matter whether it is the thick or thin 
one) in his left hand, and the hammer in his right, 
throw it across the block, and hold it at such an 
angle as the eye can look over the edge and scan 
the surface. You will notice that it is warped and 
buckled in all forms—anything but perfectly flat— 
some places rising up, others going down into val- 
leys. Now, what you want to do is, by hammer- 
ing around the edges of the valleys, to stretch and 
thus relieve the buckle, and you must try by this 
means to get all the little inequalities into one 
great hollow, rise, or buckle, and then by the same 
method around the edge, to bring your sheet per- 
fectly flat. When you have got one right, then 
try the next, and then the next, and if you can 
succeed in all three thicknesses, try your saw, and 
not before. I would caution you, in straightening 
the sheet iron, to finish straightening the first be- 
fore you touch the second; and if you can succeed, 
you will be able to do what hundreds of sheet- 
Iron workers can’t. L would also advise ‘‘ Circular 
Saw,” as he does not know a saw-fettler, to take 
it to his ironmonger for him to send it to a saw- 
maker, so he may bave his saw to do his sawing, 
for it may be it will require straightening again 
against the time he has straightened his three 
pieces of sheet-iron, aud certainly he ought not to 
Dara his saw before he has done so.— WORKING 

OM, 


[46440.]—Analysis of Soot.—The ammonia is 
the only valuable constituent of soot; that is esti- 
mated as sulphate. An analysis gives 43 parts 
organic matter, containing nitrogen '21, sulphate 
of ammonia, 12:7; carbonate of lime, 10 6; insolu- 
ble silicious matter, 15; oxide of iron and alumina, 
6:5; carbonute of magnesia, alkaline salts, &c.— 
SABLBAS. 

{46443.]—Handel Organ.—An account of the 
alterations and repairs to the Crystal Palace organ 
will appear soon in the Lxgineer.—J. W. W. 

[46145.]—Gazogene.— Try whether you can 
stop the leak by grinding the two parts together 
with a little fine emery and oil,—T. P. 


[16148.]—Powder - Mixing Machine.—You 
can make one either by adapting a sieve, or by 
haviug a pan iu which arms revolve. Should 
advise you to see some of those made by machinists, 
and you will be able to give an idea of what is 
wanted; for one that would do for mixing 
manures might not be exactly adapted to mixing 
the substances sold as fruit-salts.—Nuwn. Dor. 


[46454.|—Gas from Wood.—This query” is 
unanswerable without knowing the kind of wood, 
whether wet or dry, and what ‘‘gas’’ is meant. 
The ash would be charcoal, plus the mineral con- 
stituents—valuable as a dressing for the ground, 
if for nothing else.—H. G. M. 


[46458.]—Fernery Pipes.—There is no help 
for it but to polish up the pipes, or to allow them 
to become discoloured. They are easily cleaned 
with oxalic acid; but perhaps they would look 
better when thoroughly discoloured than when 
perfectly bright.—Nun. Dor. 


[46490.]—G@. P. Joints.—There is nothing very 
remarkable about these joints. The wires are 
twisted together and soldered (using rosin as the 
flux), and are then covered with guttapercha 
strips, which are melted together by the aid of a 
warm tool, and pressed into shape with damp 
fingers. Culley, *‘ Practical Telegraphy,’’ pp. 169 
ct seq, gives full and explicit directions for making 
joints, to which I would refer the querist, if he 
wishes to excel in this work, as applied to long 
telegraph lines, where every little detail is care- 
fully studied. I don’t know whether a later 
edition than the seventh of Culley is out ; but, in 
that, he refers to Chatterton’s compound as one 
component of the insulating covering.—Nuw,. Dor. 


[16193.]—Lathe.—To ‘* Sunricut.’’—I wish 
for correct sizes and weight of din. lathe, gap-bed 
and screw-cutting, to cut square bars, lin. by lin., 
with circular saw. I hope you will send sketch of 
drilling-frame, and spindle for drilling holes in 
hubs of bicycle for ordinary lathe, with slide-rest 
not backgeared, din. contre.— Loxe Tom. 


[46197.]|—Fortified Cities.—Se veral fragments 
and lengths of the walls of Limerick yet remain. 
Near one extensive portion, a beautiful bronze 
statue to Sarsfield, who so bravely defended those 
walls, has just been erected. There are also some 
toweis and purts of the ancient walls of Waterford 
remainiug, interesting as having been built by 
the Danes, aud resisted the efforts of Strongbow. 
I have also seen portions of the old walls at 
Fethard, Cashel, and Clonmel in county Tipperary, 
and at Youghal and Kilkenny. In many Irish 
cities, fragments of their walls, castles, and towers 
yet exist, aud may be studied.—H. B. F. 


(46197.|—Fortified English Cities —Perhaps 
the following muy assist ‘** Antiquary.’’ Stafford 
was auciently eucompassed with walls having four 
gates. They were demolished by Sir W. Brereton, 
General of the Parliamentary forces in 1648. 
Coventry was also protected by walls, which re- 
mained till 1661, when they were almost wholly 
destroyed by the Earl of Northampton. The walls 
of Worcester existed till 1651, when they were 
thrown down after the battle of Worcester, wherein 
Charles II. was defeated by Cromwell. Leland 
says in his Itinerary:—‘‘ Shrewsbury is strongly 
walled and defended with water, which is to be 
counted in manner for the towne ditch.... The 
walls are more than amilein compass.” ‘Oswestry 
wasformerly surrounded by strong walls, which were 
a mile in compass, having four gates, also strength- 
ened with aditch. The gates remained till 1783.” 
t‘ The towne of Ludlow is well walled, and by esti- 
mation a myle in compass. There be iu the wall five 
gates—Broad Gate, Old Gate, Gaolford Gate, 
Corve Gate, and Mill Gate. Tho castell heommeth 
in part of the towne, aud standeth on a stron 
rocke, well ditched between Corve Gate and Mi 
Gate ”? (Leland).—STupDEN?, 


[46510.] — Photography. — The following 
arraugement may not suit large plates, without 
some modification ; but I fiud it very handy with 
the cabinet-size and smaller plates I work with. 
The dimensions must be regulated to suit size of 
plate-box, and dark slide when open. My dark 
slide is a single one, so I find the following suit me 
perfectly. I procured two stout tradesmen’s show- 
cards. One, for the bottom, I cut iGin. by 9in. ; 
the other, for the front, is Gin. by 12in. I hinged 
these together along a pair of their iGin. edges, by 
glueing with pieces of tape, so that they open and 
shut like a book. They are then covered with a 
black bag, as shown in the aunexed figure. There 
is no need of cardboard at the back. The front 
cardboard is kept up by its being slipped within a 
tape that is sewed to the insido of front of bag, 
about din. from top. I rather think this front 
cardboard could be dispeused with, if the top were 
kept stretched from side to side, by a piece 
of stiff cans, or other suitable material. The 
front, back, and bottom of bag are made of 
one piece of black stuff, with the seam 
underneath. I have the seams sewed, but probably 
elastic glue would be a safer fastener. When the 
first bag, with its ends and sleeves, is complete, 
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another one, identically similar, is made to cover 
it. The inner and outer bags are not sewed to- 
gether anywhere except at the outer extremities of 
the sleeves. One or more bags could be made to 
cover these, if thought necessary. I have found 
two bags quite safe, but am thinking of adding an 
outer cover of mackintosh to keep out wet. This 
would give additional security against light enter- 
ing. The sleeves should be wide enough to admit 


plate-box and dark slide, aud long enough, say, 
12in., to reach the elbows. The indiarubber sleeve- 
bands are attached, as shown in the figure, so as 
to slip off easily when iaserting or removing the 
plate- box and slide. . The tape that goes round my 
neck is sewed to the outer bag only. It is essential 
that stitches should nowhere go through both bags, 
except at the ends cf the sleeves. ‘The bags are 
made of the stoutest black twilled calico. This 
costs 6d.a yard. It is quite easy to know the 
coated side of plates by touch alone, but the less 
fingering they get the better. Damp or dirty 
fingers would probably ruin them. It is well to 
carry a second plate-box into which to put plates 
that bave been exposed. Each box should have a 
distinctive mark. After a little practice plates can 
be changed as safely, and very nearly as quickly, 
asinadark room. I think windows unnecessary. 
It must be nearly impossible to see the inside 
through thein, and they are liable to be broken. I 
have seen plans for changing bags in which there 
is only one hand inside; but it is a manifest ad- 
vantage to be able to use both hands. This is the 
reason why I suspend my bag from my neck, as it 
leaves both hands free. I recommend all plates to 
be examined in the dark room for defective coating 
or other flaws previous to going out. I usually 
retire to a shady place when changing, but I have 
tested my bag in sunshine and found it light-tight. 
—W. H. S. W. 


(46512.]—Boring Horizontal Bar for Steel 
Core.—Many thanks to “Jack of All Trades,” 
but what I want principally to know is the manner 
in which an ash bar 9ft. Jong is bored for the steel 
core. A sketch of the drill would also oblige.— 
J. WILSON. 


[46531.]-—Yacht’s Deck.—‘“ Working Tom” 
should be careful how he advises; the idea of 
putting deck planks Gin. wide into a twenty-tonner 
is absurd; at the very most they should be only 
Jin. in the widest part, and taper fairly at each 
end; aft tbey will all reach to the archboard, 
but forward they will of course be cut short by the 
round-in of the bow. The proper method of laying 
a yacht’s deck is by dowels and scant nails : that is 
to say, to fit the first plank (and of course begin at 
the side), put the dowels into the covering board, 
half their length, then mark their positions by 
pulling the plank to them; bore your holes, then 
tap the plauk all along till it fits the inside of 
covering-board nicely, then fasten by nails driven 
obliquely through the edge of the plunk, not down 
through; then repeat the operation with every 
plank. In this way no nail holes or anything of 
the kind will show, and when planed down will 
look nice and neat; 3 by 1} in the middle will do 
very well. The plan proposed by ‘* Working 
Tom” might do for a flat or collier, but not for a 
yacht. If ‘J. J. A.’ takes my advice, he will 
not attempt to lay his own decks. He will bo better 
off by getting a yacht-builder to do it for him; 
it requires great care to lay decks.—W. R., 
Liverpool. 


[46542.]—Broken Steam Gauge.—To ‘‘Sun- 
LIGHT.’’—As you say the tube can be soldered, will 
you please send sketch of a mercury vacuum-gauze 
as you promised? Also I see in the “ E.M.” of 
Dec. 30, 1881, a model steam. gauge. Will you 
please say what kind of rubber diaphragm it is? 
whether it is rubber such as we use for steam 
joints or not.— GAUGE. 


[46589.] _-Sack-Marking.—I havo used boiled 
linseed oil and best vegetable black for sack- 
marking many years, and find sacks sent for 
repairs after long usage with the mark nearly as 
good as ever; the preparation should be fairly 

ck, and a little driers added if you are not sure 
of the oil being right; the brush should be used 


with little of it on at a time. It does not require 
much to mark a hundred sacks. With reference to 
stamp or plate, some tweuty years back, we used a 
stamp with wood letters fitting in a frame, but it 
soon dropped, as no advantage. I prefer using 
oilcloth. As for Farmer’s waggon-sheets, cut like 
a stencil plate when not more than three hundred 
marks of one kind are needed ; it yields to the sack 
better than a plate. The very large sack-makers 
use steam priuting presses, but I do not know their 
price and construction.—THos. M. HEwrtson, 
Birmingham. 


[46617.]|—Sewer-Gas.—‘‘C. G. H.” can ascer- 
tain if his drains and house-pipes are defective by 
pouring some strong-smelling volatile odorous 
material through an opening, which should always 
exist for this very purpose, outside, and letting 
ga peep else smell about suspected places inside. 
—Bor. 


[46627.]—Measuring Polarisation in Bat- 
tery.—The only means we have of estimating the 
amount of polarisation is by interposing in the 
circuit any one of the forms of galvanometer. The 
measurements can be made, and loss due to polari- 
sation tabulated.—W. J. LANoAsTER. 


[46630.]—Steam-Launch.—I am sorry I cannot 
answer your query to my own satisfaction. There 
are, however, many willing contributors to ‘‘ ours,” 
who will have poo in giving you every detail 
you require. I should be sorry to mislead you on 
any point, and I feel that Iam not sufficiently con- 
versant with the subject of your query to give you 
a satisfactory answer.—W. J. LANCASTER. 


(46642.]—Drilling Fluid.—‘ Kismet ” will 
find, I think, that nothing will beat soap and 
water; some use soft soup, others common yellow 
soap, for turning wrought iron. For steel, train 
oil is better, and is certuinly cheaper, than olive. 
For boring steel, I have lately adopted parafiin, as 
it ‘‘seeks’’ into a hole so much better than a 
thicker oil. If much oil is used, if is worth while 
to catch turnings, borings, &c., in a suitable vessel, 
and let the oil drain off, when it may be used again 
and again. I also catch my soapy water, it saves 
a good deal of cleaning up after its use.—Bor. 


[46649.]—Mounting Micro Lenses.—You 
may use either 36 or 37 threads to the inch for 
micro objectives. The lenses must be mounted with 
Cauada balsam, and eyepiece lenses may be care- 
fully rolled into their ceils. In mounting achro- 
matic combinations great care is necessary to get 
each combination perfectly true, and this can only 
be done after some experience. I shall be pleased 
to give you any assistance I can through our pages. 
—W. J. LANCASTER. 


(46658.]—Date Marks.—I send ‘‘ Alpha ” the 
following marks and dates of the London Assay 
Office, which is now in its 23rd cycle. Each cycle 
is composed of 20 years, and each year is denoted 
by a letter of the alphabet, which is different every 

ear. The letters used are:—A, B, C, D, E. F, G, 

I, K, L, M, N, O, P, Q, R,S,T, U. The lst 
cycle commenced in 1438-9, and had 3 stamps—Ist, 
Leopard’s head; 2nd, date mark; rd, maker’s 
name (the letters used being Lombardic capitals), 
and ended 1457-8. Cycle 2 began 1458-9 and 
ended 1477-8, but the stumps und Jetters for it are 
unknown. Cycle 3 commenced 1478-9 and ended 
1497-8, and had 3 stamps. Ist, The leopard’s 
head, which was crowned in 1477; 2nd, date mark ; 
3rd, maker’s mark (Lombardic letters). Cycle 4 
began 1498-9, ends 1517-8, has 3 stamps. Ist, 
Leopard’s head, crowned; 2ad, date mark; 3rd, 
maker’s mark (black-letter, small). Cycle 5, 
from 1518-9 to 1537-8, three stamps, as last. No 
lion passant till 1515 u-ed (Lombardic capitals). 
Cycle 6, 1558-9 to 1557-8, has 4 stamps—lst, 
Leopard’s head, crowned; 2nd, daute mark; 3rd, 
maker’s mark ; 4th, lion passaut (Roman capitals). 
Cycle 7, 1658-9 to 1577-8 has 4 stamps—lst, 
Leopard’s head, crowned; 2nd, lion passant; 3rd, 
date mark; 4th, maker’s mark. No escutcheons 
had been used up to 1561, when the date letter was 
first put into a shield (black-letter, small). Cycle S, 
1578-9 to 1597.8, 4 stamps, as last (Roman capi- 
tals). Cycle 9, 1598-9 to 1617-8, 4 stamps, as last 
(Lombardic capitals),- Cycle 10, 1618-9 to 1637-8, 
4 stamps, as last, small italics). Cycle 11, 1638-9 
to 1657-8, 4 stamps, as last (court hand). Cycle 
12, 1658-9 to"1677-S, 4stamps, as last (black-letter, 
capitals). Cycle 13, 1678-9 to March 1697, 4 
stamps, as before (black-letter, small). Cyclo 14, 
March till May, 1697, began letter A, then as 
usual, till 1715-6, 4 stamps. Ist, Britannia; 2nd, 
lion’s head, erased; 3rd, date mark; 4th, maker’s 
mark, which was the first two letters of surname 
(court hand). Cycle 15, 1716-7 to 1735-6, 4 stamps 
—Ilst, Leopard’s head, crowned ; 2nd, lion passant ; 
3rd, date mark; 4th, maker’s mark (Roman capitals). 
Cycle 16, 1736-7 to 1755-6, 4 stamps as last; but 
after 1739, the initials of maker’s Christian and 
surname (Roman small); there are 4 different 
shields used in this cycle for the date mark. Cycle 
17, 1756-7 to 1775-6, 4 stamps as last; but after 
1721 (I should have added the leopard’s head was 


smaller than before) black-letter capitals. Cycle | mals 
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18, 1776-7 to 1795-6, 5 stamps: Ist, leopard’s head 
crowned ; 2nd, lion passant ; 3rd, date mark; 4th, 
after 1784, the duty mark of king’s head; th, 
maker’s mark (Roman small). Cycle 19, 1796-7 to 

1815-6, 5 stamps as last (Roman capitals). Cycle 20 
(Roman small), 1816-7 to 1835-6, 5 stamps as last ; 

bat after 1823, the leopard’s head without a crown. 
Cycle 21 (black-letter capitals), 1836-7 to 1855-6, 

ő stamps; but the Queen’s head from 1837 in the 
place of the king’s head, Cycle 22 (black-letter, 

small), 1856-7 to 1875-6, 5 stamps same as last. 

Cycle 23, 1876-7 to present time (Roman capitals) 

(the letter for the present year till lst of June 
being the letter F). Some short time back I sent 
an answer to ‘‘ ours,” in which I gave a list of the 
assay towns and their separate marks; but not 
having the papers at hand, I caunot refer so as to 
give the exact date, but perhaps ‘‘ Alpha ” can do 
‘80. I have only given the date marks of the 
London office, but am afraid I have made thie 
answer too long already, or I would have given 

the letters for the other cight offices, but will do 
so at any future time if the Editor thinks they will 

be of sufficient interest. In reading plate, the 

shield of the date letter must have the point down- 
wards. Some workmen have had their work 

marked by a X or star near the maker’s name to 
distinguish their particular work. The date letters 

are in parentheses.—J. CHAMBERLAIN, 


[46651.]—Problem in Mensuration (Nes- 
bit’s).—The following is the way I worked the 


problem :— 
AB and CD = 100. 
BCand AD = 80. 
IA = 10. 
100 =ABorCD 100 l0 = IA 
86 = ADorBC 50 10 
2)8000 220 100 
4000(63°:245 = AH lOIA 
36 
== AH 
123) 400 G32452 = 4000 
369 100 
1262) 3100 4100(6103 = IHorIG 
2524 30 
12644) 57600 124)500 
50576 496 
126485) 732400 12805) 40000 
632425 32409 
69975 7591 
Then 64:05 = IGorlH 
id: = IA 
54:03 = AG; 
And SO = BCandAD 
Less 54:03 = AG 
Width of walk = 25°96 = DG and EB. 
p Cc 
Cicceseet ao topes eo= i 
ey 
s i 
s t 
` ’ 
ae 
a r E 


— 


By using more decimals you can prolong the 
answer.— SHARPLES. 

[16656.]—Pitch of Propeller.—The rule as 
given in Molesworth is as follows :— 


101 V 


P s a where P = pitch of screw in feet 
R = number of revolutions per 
minute 
V = velocity inknots per hour. 
Or, 
P = 88° where P= pitch of screw in feet 
R = number of revolutions per 
minute 
v = velocity in miles per hour. 
—Dix. 
[46651.]— Problem in Mensuration. — By 


simple arithmetic find that a walk 26ft. wide round 
two sides would occupy 4 sq. ft. more than the 
half area, and that the inner edge of this walk is 
128ft. long; then if 4-128ft. or 1-32ft. or jin. be 
taken from the 2¢ft., it will give the required 
width, and oe with the answer given in deci- 
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[46659.|—Spongy Platinum.—“G. F.” would 
have done better not to have troubled about the 
“ washing.’ I would suggest that he should add 
a little liquid ammonia to neutralise the solution, 
which is probably acid. Then add some more 
chloride of ammonium, evaporate to dryness, and 
fuse the residue in an earthenware assay crucible 
with an equal bulk of oxalicacid. The ordinary 
kitchen fire will do if no furnace is at hand. The 
fused mass of spongy platinum may be well washed. 
I often prepare itin this way, both for use as such, 
and for the sake of the recovery of platinum used 
in my assays of potash and ammonia salts.—Ex- 
PERIMENTER. 


[46660.)—Sutton’s Secondary Battery.— 
You say that you have bent the plates * iuto a 
spiral, with indiarubber between top and bottom 
to prevent contact.” If by this you mean that 
the indiarubber entirely covers the plates, I should 
say that is the cause of failure. If I made one on 
the spiral principle, I should use felt, or some other 
porous substance, a3 a separator. Indiarubber is 
non pore Some time ago I made a cell on the 
parallel plate plan, with only about half the lead- 
surface of yours, which answered well, and had 
plenty of power to drive a medical coil. At the 
end of a week it had not entirely lost its power.— 
J. HEZMALHALOH, jun., Felliscliffe, via Leeds. 


[46664.|—Resistance of Electric Lamps.— 
Many thanks to the gentlemen who have sv kindly 
replied to my query. As ‘‘ Sigma’s’’ roply con- 
tains the real answer, may I venture to make a 
suggestion to him? He ıs doubtless aware that 
amongst the visitors to the Crystal Palace Exhibi- 
tion there are many busy men who have not time 
to study even his excellent book, but who are 
anxious to understand the elements of the subject 
—especially as concerns electric lighting. These 
persons have been informed in the ordinary col- 
loquial way that the incandescence of the carbon 
in the lumps is due to the ‘‘resistance’’ which the 
filaments of that substance offer to the passage of 
the current, and they have also been told, as stated 
in my query, that the resistance of one lamp being 
50 ohms, four in series would be 200 ohms, or if 
in multiple arc (is not ‘‘circle’’ more correct ?) 
12-5 ohms—presumably, as I said, for each lamp, 
simply because there was nothing to indicate that 
what wae meant by ‘‘ resistance” in this case was 
really increased conducting capacity. This resist- 
ance, in fact, has nothing to do with the lamps 
themselves, but is the resistance of the circuit. 
“ Sprague’s Electricity °’ was issued before much 
had been done in electric lighting, or there would 
doubtless have been a chapter on the subject; but 
when I tell my friends they can find all the prin- 
ciples clearly oo agora in that book, they reply 
pertinently, ‘‘We have not time to study the sub- 
ject, but we would gladly endeavour to understand 
the rudiments—especially what electricians mean 
by ampères, volts, ohms, &c.”’ 
pression ‘‘ resistance ’’—though quite intelligible to 
those who understand the subject, is confusing to 
the tyro; and some recently published textbooks 
seem only to have been written to show what the 
writer knows, and not for the purpose of instruc- 
tion. I do not suppose that is the intention, but it 
is the effect. In one I refer to the index for 
€ resistance,” and on turning to the page, dis- 
cover that the paragraph is headed ‘‘ conduction.” 
Another reference shows that ‘resistance ” is a 
tangible something which the current has to ‘‘en- 
counter ’’ and ‘‘ overcome.” In the same paragraph 
the water-pipe analogy is uscd, and it is said that 
if the pipe be a very *‘thin ’’ one, the water will 
only slowly run through. Of course, it is clear 
enough to those who understand, bat then there 
are thousands who want to know, who are simply 
puzzled by these textbooks. In the case cited, itis 
evident that the writer meant ‘‘small’’ by the 
word ‘‘thin’’—the analogy having become mixed 
up with wires. However, not to ramble, I think I 
have shown where misconception arises, and I now 


arrive at my object, which is to ask ‘‘ Sigma ” if he ' 


cannot write us an explanatory article on electrical 
terms, giving examples of their application in 
practice. For instance, at the Palace, I have often 
heard the question, How many cells would it 
require to work one of these lamps? Supposing 
Swan’s to be meant, I make out that one cannot 
be worked with economy, for the same battery 
plant would work five. ifs that so—meaning the 
lamp which is supposed to have a resistance of 50 
ohms’ Another example may be given as an in- 
stance: a good deal is said about storage batteries, 
and people want to know how many Bunsen cells 
are necessary to charge a Sutton or a Faure 
secondary. I have heard it said, ‘‘one, if you 


keep it on long enough ” ; but if the E.M.F. of a | 


Faure is over 2 volts, how can a cell, with an 
E.M.F. of only 1:8 volt, charge it? Another: 
Griscom’s motor is shown driving a lathe, current 
being furnished by a bichromate battery. An 
example of the electrical terms or units, as applied 
to calculations of that kind, would be aso, I 
know Iam asking for something very much re- 
sembling a “royal road’’ to knowledge, but I 
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and I know that he can, if he will, put the infor. 
mation into just the form that is required by those 
who are too busy to make a study of the subject, 
but yet desire to understand with intelligence.— 
Nuy. Dor. 


[16669.] -Patterns for Engines.—To give you 
the proportionate sizes would take up much valu- 
able space in these columns, that is, if fully stated. 
Briefly, for the 13 bore engine, the cylinder should 
be 4ļin. long inside the covers; piston-rod, tin. 
diam. ; counecting-rod, 9in. long between centres ; 
crank-shaft, according to steam pressure, from ŝin. 
to 3in. diam.; nominal power, about 1-6th of a 
H.P. The 4in. bore and 8in. stroke engine should 
have the cylinder 10in. long between the covers. 
The piston-rod should be łin. diam., crank-shaft, 
13in. to 24in. diam. The proportion of the valve, 
ports, &c., must be determined by the class of 
engine, the proposed speed, and the pressure of 
steam. Put these particulars before me,.mention- 
ing the names of parts you still want, sizes of, and 
[ will tell you. Horee-power would be 1} nominal. 
I am assuming that the pressure of steam would 
be, say, 50lb. in the latter case. The first engine 
would be but a toy; whilst the 4in. engine would 
indicate probably more than 2 H. P.—SUNLIGHT. 


(46672.]—Binding Screws.—I would strongly 
advise you not to attempt to make any substitutes 
for binding-screws. Dirty connections are the 
cause of more annoyance and trouble than any 
other part of the battery, and makeshifts are sure’ 
to come to grief just at the moment when most 
wanted. Yuu can make good connecting screws 
of all kinds at a cost to yourself of twopence to 
threepence each, and I shall be pleased to give you 
instructions how to make a few useful connecting 
screws.—W. J. LANCASTER. 


[46674.]—Telephone. — The induction coil is 
used in conjunction with a carbon transmitter. The 
secondary, induced by the primary, possesses pro- 
perties not contained in primary current, thus it 
will go over longer distances without much loss, 
and it gives a smoothness to the sound at the re- 
ceiver. I have used induction coils of every form 
with carbon transmitters, and find the advantages 
I have named ; but I have not found such a marked 
difference as some have. You can make a suitable 
coil out of 20z. of 18 primary, and 2oz. of 36 
secondary, well insulating each layer from its 
neighbours, and more especially the primary from 
the secondary. Connect two wires from primary 
to transmitter, and from secondary to line and 
earth.—W. J. LANCASTER. 


(46675.]—G.N. Engine, 48 —No. 48 has out- 
side cylinders, 18in. by 28in., and Sft. lin. driving- 
wheels. I believe all the 8ft. engines are the same 
' as regards wheels and cylinders. No. 47 was the 
' engine that was sent to the Darlington exhibition, 
and was built at the company’s shops at Doncaster 
in 1875. It never runs to London. No. 48 was 
: built also at Doncaster in 1874, and is No. 150 of 
' their build. This engine was on the Leeds express 
' when the litter ran into the Scotch express at 
| Abbotts Ripton in Jan., 1876. Full dimensions of 
| the class will be found in back vols.—MuRano. 


|  [46676.]—Focus of Lanterns.—The only way 
for you to produce a large disc is to move your 
lanterns sufficiently far from screen You must, 
of course, remember that your light will enable 
you to obtain a disc about 12ft. to 15ft. in dia- 
meter, and beyond this it would be unwise to go, 
as the loss of light would more than counterbalance 
extra size of disc. It is always better to have a 
small disc well illuminated than a large one but 
dimly lighted.—W. J. LANCASTER. 


[46676.]—Focus of Lantern.—The size of the 
picture of a lantern, as I have repeatedly stated in 
these pages, depends on the focus of the objective, 
and that only. If you want a large picture ata 
very short range from the screen, you must get a 
very short-focus objective or focus lens. The 
condenser has nothing to do with the question: it 
is simply a light gatherer. If I understand you 
aright, your poa lantern has an objective of 
4in. focus. Is that so? If ìt is, you can get a 
larger picture at the same range, or the same size 
near the screen, by using a 3}łin. focus objective. 
Shorter than that I would not advise.. If you do, 
you will fiud a want of focus and definition. I 
have lenses made specially for me that are 3in. 
focus only; but the definition is not equal to a 
4}in. one, although no cost was spared. Large 

ictures at a short range mean very short-focus 
enses, and consequent bad definition; and this is 
intensified by any attempt to depart from the 
exact square position relative to the screen. On 
the other hand, a long-focus lens will bear to work 
at a small angle, and gives splendid definition and 
depth of focus.—SUNLIGHT. 


| [(46678.]}—High Temperature Fluid.—Lin- 
| seed oil boils, I believe, at 602° F. Would this do 
| for your purpose? This is the nearest to 600° of 
any boiling-point I am acquainted with. If the 
vessel which is to contain the oil is perfectly 
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out the oil boiling. Sulphuric acid boils at 640°: 
this, I suppose, would be out of the question. 
Then there is mercury, which boils at 660°.—W. 
J. LANCASTER. 


(46678.]—High Temperature Fluid.—Fusible 
metal composed of lead 1, bismuth 2, tin t fulfils 
the: conditions stated, and if its solidification at 
about 200° F. is no objection, might do. An alloy 
of bismuth 15, lead 8, tin 4, cadmium 2, melts at a 
lower temperature—said to be about 140° F.—J. 
Brown, Belfast. 


(46679.]—To Mr. Lancaster.—I cannot lay 
my haud on your original query. Will you be 
geod enough to say exactly what it is you wish to 
do? I do not remember your first query, but shall 
be pleased to give you an answer when I know 
exactly what you wish to do.—W. J. LANCASTER. 


(46683.] — Magneto-Electric Machine.—To 
Mr. LancasTteR.—You have not one-tenth part 
the amount of wire on bobbins that you ought to 
have. I have repeatedly written that to get full 
power out of a core the wire on bobbin must be as 
deep in layers as the thickness of core. Now your 
core is jin. diameter, then you must wind as much 
wire on as will make the whole just over lin. 
diameter. Let the end nearest magnet revolve in 
a socket in connection with the framework of 
machine; tbe other end should be insulated from 
frame by a bush of boxwood or ebonite; then, of 
course, the spring must be screwed to frame, and 
touch round parts of axle twice during each revo- 
lution. A double magnet gives, of course, a 
stronger current; but a single magnet would give 
as much current as you would care for. You can 
make the spring out of any shaped piece of steel ; 
the holes in the one you saw were there because 
probably the spring had been stamped, and 
originally belonged to something else. You can 
make a magnet-compound one out of bars of steel, 
coupled at one end with iron; but it would bea 
bad one. You can, if you like, make a magnet of 
a V form, the ends being riveted together; but 
this is not so strong a form as the horseshoe or 
U form.—W. J. LANCASTER. 


[46684.]—Photo. Background. -You should 
buy a piece of ‘‘ Avery’s’’ background cloth. This 
you can have with a different colour on each side, 
dark and light, or dark and medium; in fact, any 
shade you like. It is remarkably cheap, and is the 
best background you can have.—W. J. LANcas- 
TER. 


[46689.]—_Focal Length of Photo. Lens.— 
Take the solar focus and work from that. Thus: 
A lens of 12in. focus would give an image at 12in. 
of everything having parallel rays. Thus the sun’s 
light would produce such a focus, and the most 
distant part of the horizon would produce animage 
in almost the same plane, while nearer objects 
would produce an image beyond that plane. In 
the case of a double combination, you must obtain 
its equivalent focus. —W. J. LANCASTER. 


[46690.] -Waterproof Cloth.—Canvas can be 
made waterproof as follows: but calico will suit 
quite as well for this purpose. Give four or five 
coats of linseed oil, equal parts, boiled and raw. 
If colour is desired, one of the coats can be of 
peas but it will be more pliable without paint.— 

. BRown. 


[46697.]—Railway Grease.—The querist is to 
some extent correct in supposing these compositions 
contain soap. I give the following from Barry’s 
excellent work on “ Railway Appliances,” but the 
quality of the oil employed differs greatly on 
different lines. 


For very 
For For hot 
winter.. summer. weather. 
lb. lb. lb. 
Russian tallow 214 342 426 
Palm oil ........ 240 210 210 
Soda «ska wena 20 18 18 
Gallons. Gallons. Gallons. 
Water .......00. G4 48 48 


The great objection to grease as a lubricant is 
being applied from the top, it carries down with it 
any dirt or grit, and thus causes circular grooves 
to be worn in the journal. Oil is now considered 
to be a more efficient lubricant, after many severe 
trials.—A MEMBER Or THE SOCIETY oF ENGIN- 
EERS. 


46687.]—Lifting Water by Motion of Ship. 
—The height to which water will be lifted by 
motion of a ship going at speed of one mile per 
hour will be (theoretically) *28in. ; two miles per 
hour, four times that height; three miles, niue 
times; and so on, making the height at ten miles 
pi hour 38in., and at twenty miles 12ft. Sin. 
ractically about 30 per cent. might have to be 
taken off the theoretical heiguts to allow for fric- 
tion and bend in the pipe.—G. PINNINGTON. 


[46687.]—Lifting Water by Motion of Ship. 
—“ R. W., in ENGLish MECHANIC of 2lst April, 


smooth, the boiling-point might be raised a few asks the height to which water could be raed 


think “ Sigma” will understand what is wanted, | degrees, and a temperature ot 600° obtained with- | according to the speed of the ship. This query 
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does not intimate for what purpose the water is 
to be raised, but it has reminded me of an idea 
that I thought of when going to India in 1855— 
namely, of utilising the oscillating or pitching 
motion of a vessel by suspending a very heavy 
weight with room to swing from side to side. 
From this weight, W, there were to be two bands, 
one A, leading direct to a pulley on a shaft B, 
inside of which there was to Be a ratchet acting on 
the shaft, so as to carry the shaft round with it. 
A band-spring or weight would carry the pulley 


Fla. 2 
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back again on the return of the weight W. From 
this weight, W, there was to have been a second 
band D, passing over a fixed pulley, E, in the side 
of vessel, and thence to another ratchet pulley on 
same shaft as first mentioned, and rigged in same 
manner. It is manifest that at each sway of the 
weight W the shaft would revolve so many times, 
according to the diameter of the pulley, and work 
either a screw or pump, or punkah. Another and 
more compact arrangement is shown below. Each 
band works on a different ratchet pulley, having a 
ratchet working into the shaft, and reversed either 
by a spring or a separate weight, or by a band 
leading to the main weight W, but in a reverse 
direction.— MILFORD. 


[46700.]—Intensity Ooil.—There is some con- 


nection between the two sets of tin-foil in your 
condenser, which completes the circuit. ach 


sheet of foil should be a quarter of an inch smaller 
each way than the paper between it, and the two 
sets 2 connections kept some distance apart. 


(46702.;— Mounting Oleographs. — White 
linen is best for mounting. Strain the linen over 
a clean, flat board, fastening it down by a few 
small flat-headed tacks ; tin-tacks will do. When 
strained free from any wrinkles, slightly damp the 
linen with a sponge with clean water. Let this 
remain a short time. Then paste the back of your 
oleograph, and rub it well down over the strained 
linen. Let this remain to dry overnight. After 
this, sponge gently over with vellum size, which is 
the best for the purpose. Let this get thoroughly 
dry, after which apply one smooth coating of 
white-paper varnish. Tack only round edges of 
linen.—G. FRYER. 


(46708.]—Rain-Water Tanks.—Iron, galvan- 
ised, would keep the water clean and sweet; and I 
should recommend four supports unless you have 
very strong iron. Wood tank, lined with 4lb. 
sheet lead, will keep the water clean and good. 
Frost? No. As regards price, materials vary in 
different localities. You should ask your iron- 
monger what a ea vand iron tank will cost of 
the size you mention; then, for the wooden one, 
ask your carpenter to quote, and your plumber the 

rice be will line it for, and, by comparison, judge 
or yourself. Durability: the iron one, if tho- 
roughly galvanised, needs no farther trouble or 
expense. Wooden one will require frequent coats 
of paint to keep from rotting. You may get a 
good cheap water holder by taking a quantity of 
oil-casks, and connecting together at bottom. Last 
a long while.—Workmne Tom. 


{46712.]—Yacht.—If *‘ Minum” will say what 
distance ‘‘house”’ is from the pond, and what 
means he has of transporting his propesed yacht, 
I will gladly help him.—W. R., Liverpool. 


[46714.}—Power of Engine.—The rule that I 
generally use is as follows:—A x P x V / 33,000 
= actual h.p. Where A = area of piston, P = 
pressure per square inch, V = speed of piston per 
minute. Muking use of this formula in your case 
it becomes, therefore, 7:00 x 60 x 200 / 33,000 = 
2°13 actual h.p. I generally use 200ft. as the speed 
of pistons to my engines.—H. E. B., Ex. 


[46714.)—Power of Engine.—Rule: Multiply 
area of piston in inches by pressure in lb. per inch, 


the product by the number of feet travelled by the 
piston per minute, and divide by 33,000. This will 
give h.-p. required. To find area of piston : Multi- 
ply the square of diameter of cylinder by °7854. 
To find number of feet travelled by piston : Multi- 
ply the number of revolutions per minute by twice 
the stroke in feet.—E. S. 


Folie ahaa of Engine.—It is quite im- 
possible, I regret to say, for me to give an opinion 
on the querist’s engine, as he has not mentioned 
the speed, or revolutions per minute ; but I append 
two rules that will enable him to easily calculate it 
out for himself. Let us take one rule, for 
instance, which is to multiply together the square 
of the piston’s diameter in inches, the number of 
strokes per minute, the length of the stroke in feet, 
and the ee together with the constant 
"0000467, and the product will be the horse-power ; 
or, to state it briefly. let us take C as the piston’s 
diameter in inches, N the stroke per minute, P the 
pressure of steam, and S length of stroke, when 
the rule is D? x N x Px L x ‘0000467 = the 
horse-power. This is one way; but if the querist 
desires something that, perhaps, looks simpler, 
then he may multiply the area of the piston in 
square inches (which, in his case, is 7:068 square 
inches) by the effective pressure of steam, which is 
only to be ascertained by the indicator; then 
multiply that by the speed of the piston in feet per 
minute; divide this product by 33,000, and the 


‘| quotient is the power, less friction.—SUNLIGHT. 


[46716.]—Sound in Pipe.—Local circumstances 
in so many cases greatly control the question of 
sound transmitted by a water-pipe. If it be a noise 
due to the transmitting power of iron, then a 
remedy would be to have a jointin the pipe, with 
pretty wide flanges, and between them a thick 
rubber ring. This would make a watertight joint, 
and, at the same time, abolish the noise, in a great 
measure. Would this be practicable ?—SuNLIGHT. 


|46717.;— Gas-Engine.—To ‘* SuniiGHT.’’— 
The sliding light of a gas-engine is one of the 
difficulties, and a a one, too, of the compres- 
sion-engine. I will, however, briefly tell you that 
the on to which you refer of Crossley’s 
patent, No. 2,177, of 1877, of the igniting arrange- 
ment is, to my mind, an absurdity. Not only so, 
but I have never met with an engine so fitted, and 
I do not think any were ever made on that plan. 
Therefore, you have been following a bad plan, to 
say nothing of the question ofinfringement. It is 
an exceedingly difficult matter to first get a good 
ignition and one certain of action, and yet be clear 
of infringement of existing patent-rights. And, 
apparently you have overlooked the operation and 
effect of the parts mentioned at Nos. 5 to 35, p. 9. 
As it is a special point of the patent, I hardly feel 
justified in saying more than that you haveno 
doubt misinterpreted its meaning. And that, hence, 
it is quite impossible for you to get ignition. 
Broadly, the question you really want to koow is, 
how to get the same pressure behind the light as 
before it. As far as the specification in question 
goes, I cannot venture to say anything, as 1 should 
be doing what I take to be a wrong to the 
patentees. And let me add that you are apparently 
most clearly infringing their patent as it stands. 
As itis held to be an infringement to make even 
one article or motor even for one’s personal use. 
There are many points at issue that 1 should not 
care to mention publicly. I have myself a variety 
of plans, several of which depend entirely on the 
arrangements of the slide itself for their action, 
and notin any way depending on the grooves or 
channels on the valve-face. I need hardly say 
that these are, with other points, fully patented. 
The only thing I can do to help you is, that if you 
advertise your address I might be able to give you 
some assistance by private letter and in confidence, 
that I should decline to make public. As to the 
launch, I know the suction-gear you name; but it 
could not be applied to the purpose named, for 
several reasons. I carefully thought out the 
matter; but so far, insuperable objections came in 
against suction-gear. One very potent reason is 
that the engine, the screw-shaft, and the reversing 
motion must all be in the same horizontal plane. 
—SUNLIGHT. 


(46718.]—Varnish for Venetian Blinds.— 
Use what is called ‘‘ church ” oak varnish; as to 
the mode of application, with a 00 or 000 varnish- 
brush ; varnish costs from 8s. per gallon upwards, 
according to quality and maker.—HAMPSTEAD. 


[46721.]—Right of Way.—It would take many 
pages fully or even clearly to answer these wide 
questions. If the footpath has become a public 
highway it can only be closed by taking the proper 
steps under the statute 5 and 6, Wm. 4, ch. 50, 
and upon an order made by the justices in Quarter 
Sessions. But there are rights of way which are 
not highways. A right of way arises either by 
grant of the owner of the land or by prescription— 
t.e., user, for more than twenty years. Rights of 
way are of endless variety, and depend upon the 
purposes for which they are used, the neighbour- 
hood, and other facts, so that a general definition 


is as impossible as it is useless. —FRED. WETHER- 
FIELD, Solicitor, 2, Gresham-buildings, Guildhall. 


(46724.]—Concrete Walls.—We find nothing 
beats Portland cement concrete. One sack of 
cement to ł of a cube yard of gravel or broken 
stone. Yours will not want washing. See that 
there is some of all sizer, so as to fill up all cavities : 
if not, add sharp sand to make it do 80, or a few 
ashes are good when above damp lime. We find 
ground lime to be a failure. If you like to write I 
will answer same. Be sure you have stones of all 
sizes, so as to have no cavities.—H. BOOKER, 
Sidcup, Kent. 


(46725.]—Plumbers in Paris.—The English 
plumber can work his way in Paris as in England, 
and with the same success. The streets are not 
paved with gold, but where there’s a will there’s a 
way.—P. J. DAVIES. 


[46726.]—Paints for Spanners.—Use black 
japan, and put into a japanning oven todry. Put 
7 either with a brush or your hands.— WORKING 

OM. 

MET] —Firing Gunpowder by Electricity. 
—All you need is a small battery. One cell even 
will be sufficient for home experiments. What is 
needed is a short length of very fine iron wire, as 
fine as a human hair. If you take the two wires 
from your battery, and round one of them give the 
fine iron wire a few turns so that it is held fast, 
and then apply the other battery wire to the iron 
wire held in tension, you will quickly find what 
length of wire the battery will render red- 
hot. There is no need of an induction coil at all. 
—SUNLIGHT. 


(46727.|—How to Fire Loose Powder by 
Electricity.—The following is a good and effec- 
tual method. Take a piece of wood, about lin. 
square by żin. thick. Make niches A’ A” and 
B' B", about jin. apart. Also make two corre- 
sponding niches at the opposite end at A and B. 
Next, in the centre of the piece of wood, bore or 
scoop out a small hole O, say, about tin. wide. 


Then fix two pieces of copper wire in the niches 
by bending them round and knocking them in in 
the position seem in the figure. Next, at the 
centres of these two wires, solder a piece of thin 
platinum across, about żin. long, and bend it down 
into the hole. The points where it is soldered are 
seen at C and D. ə wire may be obtained for 
2d. afoot at any good electrician’s, Then fill up 
the hole with gunpowder, and paste a piece of 
paper over it to keep the powder in. Lastly, solder 
two wires to the wire at A and B to serve for 
heading wires. A couple of bichromate cells should 
fire this fuse. The poles, of course, are to be con- 
nected with the two leading wires. To fire the 
loose powder, the fuse should be inserted in the 
middle of the heap. Its action is that the current 
in its passage through the platinum wire (which 
must be very thin) heats it red-hot, thereby 
igniting the powder in the hole. No induction 
coil is needed. The dimensions of the fuse may be 
smaller than this.—W. H. L. H. 


[46731.]— Moulder’s Blacking.—I hardly 
know what ‘‘P. C. M.” wants to know; is it how 
or what the blacking is composed of, or is it how 
does the moulder mix it for use? For very best 
work I have seen blacklead—servants’ friends—as 
sold by the ironmongers, used; next, a cheaper sort 
of plumbago, and a cheaper sort for big work is the 
charcoal blacking, that is, ordinary charcoal ground 
as fine as flour. The moulders mix it for use as 
follows :—Take a bucketful of clean water, some 

otter’s olay to thicken it, and put in a few hand- 
uls of the above blacking. Proportions are all 
rule of thumb.— WokrkEiIneG Tom. 


[46732.] — Micro. Fungi. — Usually opaque. 
Some are soaked in spirits of turpentine, and 
mounted in balsam ; others, without the soaking, 
in g yeino jelly.—Joun Aux. OLLARD, F.R.M.S., 

nfield. 


[46733.]—Screw Propellers.—Your question 
cannot be definitely replied to as it stands. Every 
vessel almost needs a special size and pitch, so that 
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there is no general size and pitch for all purposes. 
Certain rules—such as the draught of water aft, 
and other considerations—govern the size of the 
screw, whilst the speed of the engines and the lines 
of the hull are the data on which we go for deter- 
mining the pitch.--SUNLIGHT. 


46734.|—M. R. Engines.—All the engines 
«O. H.” inquires about are six-coupled double- 
framed goods engines; 510 was rebuilt 1879; 
cylinders 164 by 24 originally, 17 by 24 after re- 
building; 481 is a straight-framed engine of the 
same class, but I do not know the date. Most of 
the 480 class were rebuilt in 1878. The 430-449 
class were built by the company in 1860, but most 
have been rebuilt ; 395 was rebuilt 1878. Most of 
the 290 class of engines stationed at Birmingham 
were renewals of 1869 (such as 293, 297, 299): I 
have not seen 291, but perhaps it is one of these. 
The 270—289 class are nearly all rebuilt at various 
dates, mostly 1875-7. I do not know dates of those 
mentioned. I give dimensions of the old straight- 
framed goods engines—cylinders 16 by 24; driving- 
wheels 5ft. 2in. ; wheel base 16ft. 6in.; grate area 
14°5 sq. ft.; 180 tubes 2in. dia., šin. clearance ; 
weight on leading-wheels, 12 tons 6 cwt.; on 
driving wheels, lltons dcwt.; on trailing wheels, 
8 tons 14 cwt. Dimensions given are those of the 
engine in the Exhibition of 1862 built by Fairbairn, 
Manchester. Can any reader give its number? 
All these engines which have been rebuilt have had 
their cylinders enlarged to 17 by 24. The boiler is 
also much larger. No. 429 engine belongs to a set 
of two engines built by Beyer, Peacock, and Co. in 
1858, with Cudworth’s tireboxes. They ran trials 
with two engines (426 and 427) built by the com- 
pany in 1858, with the ordinary Midland brick- 
arch freboxes. The result was in favour of 426 
and 427. No. 42S eventually exploded at Notting- 
ham in‘1863, and was rebuilt. No. 429 was re- 
built in 1865. The fireboxes of both engines were 
changed to the ordinary Midland pattern.— 
METEOR. 

Poo — Eames’s Locomotive. —‘‘Tyre” 
will find a full-page elevation of this engine about 
p. 412 of Lhe Engineer, in the first half of 1880, 
and also a sectional elevation, &c., in Engineering, 
p. 265, March 24, 1982. I should here like to 
remark the engine in question was not, as some of 
the daily papers made it appear, built for the 
Eames’s Brake Company ; but for the Philadelphia 
and Reading Railroad Company, by the Baldwin 
Company, and bears date March, 1880. It has 
worked some of the L. and Y. trains; but with 
what success, if any, beyond the English locomo- 
' tive, has yet to be stated.—R. N. H. 


[46735.]—Eames’s Locomotive.—This engine 
was purchased by the Eames’ Vacuum Brake 


3in.; pitch water-tubes forming grate, 
number of boiler tubes, 198 ; outside diam.-tubes, 
2ft.; length of tubes, 12ft. 23in. ; length of smoke- 
box, 4ft. 2in.; height of chimney above rails, 
14ft. 2in.; height of centre of boiler above 
rails, 
total heating surface, 1,400 sq. ft.; grate surface, 
56 sq. ft.; the area through tubes, 3°0 sq. ft. ; 
sectional area of chimney, 1°77 ; ratio of grate area 
to heating surface, 1:25; flue area (tubes) to 
grate area, 1; 16; ratio of sectional area of 
chimney, 1 : 31-7. It will be seen from the above 
figures that the enormous grate area causes the 
ratios of flue and chimney to appear abormally 
small, although these areas are themselves amply 
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7ft. 4in.; diam. exhaust nozzle, 4ķin. ; 
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large for the size of the boiler. The smokebox 


is very long, and is intersected a little above its 
centre by a wire network (3) meshes to the inch), 


through which the blast-nozzle projects. The 


engine has no footplate in rear of the firebox, the 
stoking being done from the tender footplate. 
There is, however, a small footplate running along 
the side of the firebox, and on which the cab is 
built. 
England would be difficulty of getting from side to 
side. 
being used. 
movable links, two before and two behind the fire- 


One of the difficulties in introducing it in 


The boiler is fed by two injectors, pumps 
The smokebox is carried on four 


box. These are the principal particulars and di- 
mensions. For further particulars see Enyi- 


neering, March 24.—E. W. 


[4£6738.] — Universal Brake Couplings. — 


The East Coast and Midland Scotch Joint 


Company from the builders, Messrs. Burnham, 
Parry, Williams, and Co., of the Baldwin Works, 
for transportation to Eugland, and what object 
they had does not appear, as the locomotive is 
fitted with the Westinghouse automatic air- brake, 
with the reservoir between cylinders and pump 
fixed on rear-end of firebox. It was originally 
intended for the Pennsylvania and Reading Rail- 
road, to ruu on the Philadelphia to Bound Brook 
section. The engine, as will be seen from the 
tracing appended, is of the outside-cylinder type, 
with singie driving-wheels, with a four-wheeled 
bogie in front and a small pair of trailing-wheels 
under the firebox. The load on the driving-wheels 
can be altered at will by the engineman by means 
of a lever (worked by a small vertical steam- 
cylinder) acting on the compensating-beam of the 
springs in such a way that the loads respectively 
of the driving and trailing-wheels may be altered 
from 35,000Ib. on driving and: 25,000Ib. on trailing 
to 45,0001b. and 15,0001b. The trailing springs are 
sumewhat curiously arranged, as will be seen on 
reference to tracing. They are placed in rear of 
the axle and the two ends of the frame as usual, 
while the centre of each spring is connected to the 
rear-end of a beam which passes over the corre- 
sponding trailing axle-box, and has its front-end 
coupled to the compensating-beam coupled to the 
driving-wheel spring. The heavier load that can 
be thrown upon the driving-wheels is for enabling 
it to start promptly on a gradient or with a heavy 
train. I append a fewof the principal dimensions :— 
Diam. of cyl., lft. 6in. ; stroke of cyl., 2ft. ; length 


Stock carriages have already brake~pipes for 
air and vacuum. The West Coast Joint Stock has 
at present the chain brake, but is to bo provided 
with the Westinghouse pipes, so that it can he 
worked on the Caledonian. The L. & N.W.R. 
don’t seem to have fixed on a brake yet; when they 
do decide, it may be necessary to add other pipes 
to the Joint Stock. I cannot speak from experience 
about the brake worked through the buffers; but, 
on looking to page + of Mr. Stretton’s little book 
on ‘‘Railway Accidents,’? of February, 1881, I 
learn that George Stephenson tried such a brake 
upon the Liverpool and Manchester, aud Leicester 
and Swannington Railways in 1832, aud he gave it 
up because he found a difliculty in setting the train 
back. The statement quoted upon page 177 is 
quite true, that the vacuum brake on the Midland 
leaks off in two minutes, and that it cannot be fitted 
to engines or tenders. J do not consider that it 
does fulfil the conditions, and should be glad to 
know the opinion of our correspoudents. I quite 
agree with ‘‘ Railway Servant,” that ejectors, when 
running a stopping train, use quite 2lb. of coal per 
mile. Icannot say for certain how mucha pump 
uses, but it is very little. During the next two 
weeks I shall work engines with both pumps and 
ejectors. I will take very careful notice, and 
report experience I gain in a letter to ours.—A 
DRIVER. 


[46739.]—-Nitro-Glucose.—Take equal mea- 
sures of strung nitric and sulphuric acids, mix, 
allow to cool, and then stir in finely- powdered 
loaf-sugar. Nitro-glucose will speedily form in a 
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of ports, lft. 4in.; width of steam-ports, lłin.; 
width of exhaust, 3in.; outside lap of valves jin. ; 
inside, 1-32in.; lead, 1-16in.; travel of valves, 
ółin. ; travel of eccentrics, 6{in.; diam. of wheels, 
6ft. 6in.; tractive force, 18* x 24/78 = 99-7lb. ; 
total wheel base, 21ft. lin.; driving to trailing, Sft. 
Weight on driving-wheels .. 45,0001b. or 35,0001b. 
Weight on trailing-wheels.. 15,000lb. or 25,000Ib. 
Weight on bogie-wheels .... 25,000lb. 25, 000lb. 


85,0001b. 85, 0001b. 


Diam. of barrel at smoke-box end, 4ft: 2in.; 
thickness of shell-plates, 7-16in.; length of fire- 
box inside, 8ft. zin. ; width of firebox inside, 7ft. ; 
thickness of firebox tube-plate, jin; thickness of 


firebox plates, 3in.; diam. water-tubes forming 


grate, lġin. ; thickness water-tubes forming grate, 


stiff pasty mass, which should then be removed 
from the acids and well washed with water. Owing 
to its insolubility and impermeability, it is dillicult 
to entirely free it from acidity ; but if that is any 
objection, it may be still further purified by dis- 
solving in alcohol, and precipitating by pouring it 
into water.— Wx. ROBINSON, jun. 


[46741.]-—Landscape Photography and Dry 
Plates.—‘‘ Holiday Work” might resort to some 
of the old collodion processes, either with the bath 
or emulsion, and of which I think there are ample 
details in back volumes; or, if he likes to prepare 
his own gelatine plates, he can make them as slow 
as he thinks proper—it is all a question of ‘‘ cook- 
ing.” It is quite a mistake, however, to suppose 
that gelatine plates cannot bo manipulatcd without 
an ‘‘inconveniently dark non-actinic light.” It is 


simply a question of a little dodging, such as work- 
ing with the back to the light; ina pact of the room 
where no direct light from the window can fall 
upon the plates, or interposing an opaque screen 


between the light and the plates. —W. ROBINSON, 


un. 

: (46741.]—Landscape Photography and Dry 
Plates.—In answer to ‘“ Holiday Work,” I find in 
my experience that gelatino-bromide dry plates are 
the most simple and pleasant process of any I have 
tried. Plenty of light can be used if of the right 
kind; a ruby hock-bottle with a candle used inside 
gives a very pleasant light; these can be bought 
at most dealers in photographic apparatus. Plates 
can be bought about as sensitive as wet. plates. I 
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luse Edwards’ Glycerine Developers, give long - 


exposures and slow development. On reference to 
my notebook I find the following: Waterfall near 
Wales, light moderate, time 3 p.m. Small stop, 
Dallmeyer’s Rapid Rectilinear, exposure 33sec., 
very slow development; the result is all that could | 
be desired, and splendid in detail. (The plate was 
au extra rapid). —J AMES PARKINSON. 


[46712.]—Daniell Batteries. — To use Mr. 
Sprague’s words, ‘“‘ the great drawback to this cell 
is that the copper sait passes by endosmose into the © 
zinc solution; and suggests as a remedy the use of 
two porous cells, the space between them being 
filled with a stroug solution of sulphate of zinc, and 
some zinc cuttings added to decompose any copper 
salt entering.” It is almost a perfect remedy, but 
iucreases the internal resistance somewhat. You 
would not gain anything by using water instead of 
acid and water, or semi-saturated solution of 
sulphate of zinc.—AN ASSOCIATE OF THE SOCIETY 
OF TELEGRAPH ENGINEERS. we ER eS 

[146745.]—Microscope and Magic-Lantern. 
—NMuch has been written on this question in back 
numbers of this journal. I myseif always prefer 
to use a proper lantern micro. objective; that is 
one constructed to utilise as much of the available 
light as possible, aud not only this, but it allows 
the micro. attachmert to be so arranged that the 


' great condensation of heat on the slide is avoided. 


As you apparently do not know this, I would tell 
you that when using the lantern as an enlarging 
microscope, the slide is placed approximately 
where the focus lens usually is, and hence, 
being placed where the rays of hgat con- 
verge to a focus, great heat is also thrown 
on the slide, so much so that with the 
usual form, small aunimalcules are speedily 
killed by the heat of the water in the tank, or by 
the great conceniration of heat on them, if in a 
cove, Not only so, but the heat damages the 
slides by starting the balsam, and sometimes even 
cracking the glass. With the objective from an 
ordinary microscope, the aperture is not sufficient 
to get the projection sufficiently well lit, and 
nothing but a lautern micro. will remedy this. The 
best of all micro. attachments is a form that has 
beon introduced by Mr. Drowning, of London, the 
definition of which is something splendid. But 
the high price of it, aud the fact that nothing short 
of the oxyhydrogen light is of any use with it, pre- 
clude its use except by a fow.—SuUNLIGUT. 


[46749.]—Stopping for Decayed Teeth.— 
“ Murano ” will {find plain indiarubber tooth-stop- 
ping the most effective. It can be obtained at all 
chemists. —SEAWEED. 


{46745.]—Stopping for Decayed Teeth.—If 
you cannot go to a good dentist, don’t stop them at 
all. I had several teeth stopped with metal. The 
teeth decayed below the stopping, which became 
loose. Nothing would pick it out (being as hard 
as iron), and the agony was intense, as I could not 
cleanse the tooth out. No stopping is of any use 
unless the tooth is well and thoroughly cleaned 
out. Then use some soft stuffing. Keep your 
teeth well cleaned out and well E and 
attond carefully to diet (this is all important), and 
you will seldom have toothache. If you have, use 
cerbolic acid end chloroform in equal parts. It: 
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need not be kept in tho tooth for long, and should 
be carefully put in, to avoid burning the lips. I 
used to use it daily and hourly. To clean the 
tooth out use caustic. The tastə is unpleasant 
before eating or smoking. I have also used nitric 
and hydrochloric acid, but they are painful. I am 
now a vegetarian, and suffer seldom from tooth- 
ache.—JoHN ALEX. OLLARD, F.R.M.S., Enfield. 


- (46746.|—Stopping for Decayed Teeth.— 
Several years ago, finding some of my teeth were 
showing signs of rapid decay, I bethought me to 
tee them with an amalgam of silver, which I 
made by filing some pure or coin silver to a powder, 
and working it up to a stiff paste with quicksilver. 
After having scraped the cavities of the teeth to 
remove decayed and soft parts, and otherwise 
cleaned them out and dried with plugs of cotton- 
wool, I packed and pressed the amalgam in, and 
shaped off as nearly as I could to the original forms 
of the teeth. After it had set, which occupies 
about half an hour, or less, I had as good a biting 
and grinding surface to my teeth as could be 
wished for. Observe that this stopping should not 
be applied if the teeth are aching, or an exposed 
nerve left undestroyed. After several years, these 
stoppings show very little sign of wear. The only 
thing that detracts from universal use is that the 
amalgam turns black, so is rather objectionable for 
front teeth. For back teeth this discolouration 
does not matter. Only on one occasion have I 
found it necessary to remove the stopping from 
the tooth in which it was placed. Owing to sub- 
sequent decay, the cavity had enlarged and the 
stopping got loose. Toothache following from a 
severe cold in the facial nerves, I was constrained 
to remove it to get relief. It is out at the present 
time, but I intend, as soon as the nerves are in 
their normal condition, to stop the tooth with tho 
silver amalgam. I must append a caution: Do 
not let the quicksilver touch any article of jewel- 
lery, or you may be caused vexation. White 
guttapercha makes an excellent stopping pro tem. ; 
it soon wears away. Carbolic and other such 
diabolic combinations should be eschewed as much 
as possible; they invariably accelerate decay. 
Creosote notoriously crumbles up the molars.— 
ALFOJOF. 

(46753.]_A Water-closet Nuisance.—I think 
that the rubber washer edges are loose ; but try a 
small ball-valve with pea waterway. If you cannot 
get one, send to mo, and I will let you have one 
cost price. I expect you have a very high pressure 
behind your valve.—P. J. Davius. 


[46754.]—Watch Repairing.—To ‘* ALroJoz.”’ 
—It gives me great pleasure to know that what I 
have written upon the subject of watch-cleauing, 
&c., has proved of service to ‘“‘ Country ’”’ and 
others. As regards the query put to me, there 
must be something defective in the action of the 
stopwork of the watch referred to, or through 
frequent breakage the chain has become too short, 
and is pulled out at the barrel-hocking before the 
fusee snail-point catches against the stop-finger 
attached to the top plate. These defects must be 
sought for, and you can ascertain which causes 
the trouble if you take the movement from the 
case, and with the eyeglass examine the run of 
the chain from the barrel to the fusee, and the 
action of the stopwork, whilst the watch is slowly 
wound up. If the chain is of the correct length, 
there should be fully a quarter or an inch of it 
upon the barrel when fully wound up and correctly 
stopped. If too short, it will be seen that the 
snail-point does not come up to the end of the 
stop, while the chain is wound off tbe barrel and 
pulls on the hook. To correct the chain, you must 
attach about an inch of the same substance and 
strength. This will allow the fusee to pass 
further round, and so make the stopping 
effectual. Should the fault prove to be in the 
stop-finger or its spring, it will be necessary 
to take the watch to pieces. Occasionally a little 
bit of bristle from the brush will get wedged 
between the chaps of the plate stud, or dirty oil 
may prevent free action, or the litting spring may 
be too weakly set. In these cases the remedy is 
obvious. If you take the watch to pieces, put the 
plates together with only the barrel, fusee, and 
chain in, and set the mainspring up at the ratchet 
as usual. Then with a pair of hand-tongs or a 
small hand-vice, wind the chain from the barrel 
on to the fusee, and watch closely whether the 
stopwork fails or acts correctly. If it does not, try 
to ascertain the cause and so correct the error. I 
have occasionally found that two hook-holes have 
been made in the ring of the barrel because the 
first-made hole has been either too high or too low 
to deliver the chain correctly. If such is the case 
with this watch, you must try both, to ascertain 
whichis the correct one. ‘There 1s yet another chance 
that the fault may be caused by the lifting spring 
having shifted from its place, and so prevents the 
extreme end of the stop-finger resting against or 
near enough tothe top plate, and thereby allows 
the snail point to pass by. It is needless to give 
sketches to illustrate my meaning, as five minutes’ 
close study of the parts themselves should make all 
perfectly clear to you. Respecting the ‘scape- 


wheel, by ‘‘fastening’’ do you mean ‘‘riveting”’ 
to the pinion? If so, you can do this with the little 
tool (Fig. 3, letter 19974) and a small round hollow 
punch, a portion of which has been cut away and 
the remaining part bevelled off from the hole out- 
wards. By gently tapping the punch with a 
hammer, when the wheel is placed teeth up in the 
stake, and that screwed in the bench vice, the pro- 
truding part of the pinion is closed over the edges 
of the hole in the wheel andsomadesecure. Great 
care must be observed in riveting over, as a little 
excess to one side or another will throw the wheel 
out of truth. You must ascertain the correctness 
of this either in the calipers or in the depthing 
tool, which, in many wsys, is the better tool for the 
purpose of trying the flatness or truth-in-the-round 
of all kinds of watch-wheels. If one side of the 
scape-wheel is found a little higher than another 
rivet that part a little more. When correct, finish 
off by rolling it in the centres of the turns by a 
horse-hair bow against a piece of Arkansas stone 
slightly oiled and held firmly at right angles to the 
teeth of the wheel, and so ‘‘ tipped ” up, and then 
with a suitable balance file thinned off equally. 
In my letter 19974, ‘‘ Watch Mainspringing,’’ read 
“ turning ” for ‘‘ twining.’ —ALFOJOE. 


[46755.] — Enlargements and Developing: 
Tins.—A very good and inexpensive method of 
enlarging will be found in the ‘‘ Photographic News 
Almanac” for 18820n page 54. Directions are sent 
out with each packet of paper. I have used tin 
developing-trays, for alum and fixing-baths, with- 
out the slightest trace of evil of any kind; but for 
developing coat with Bates’ black varnish, after 
the manner of coating a negative; warm the tin 
first. —JAMES PARKINSON. 


[46755.|—Enlargements and Developing 
Tins.—Block up all the window of operating room 
except a small space for negative, remove dark 
slide and focussing screen from camera, place back 
of camera against negative, focus image to size re~ 
quired on sheet of plain paper, and then take en- 
largement on bromo-gelatine paper. Leave de- 
veloping tins alone ; carefully dry them when done 
with, and they will most likely last your lifetime. 
—W. Rosinson, jun. 


[46756.]—Bookbinding.—Get your sheets of 
paper, cut them to the size required, glue one of the 
cut edges which you intend to form the back of 
book with ordinary hot, thin glue. When dry, 
stick on your end papers. Then, afterwards, paste 
your boards on, to form the cover. When pressed, 
glue a piece of bookbinder’s cloth over the back 
with good hot glue. Paste on the marbled-paper 
sides. Let this dry. As the book has not been sewn, 
but merely glued at the back, you will be able to re- 
move a leaf from it without loosening the others, 
providing you are not too rough in the way you go 
about it.—G. FRYER. 


[46757.]—Emery Wheels.—To “ SUNLIGHT.” — 
Just fix on the size wheel you think would suit 
you; you would do well to write to one or two firms 
who supply the unmounted wheels, when they would 
not only quote price, but give the required speed. 
Having gone so far, I could then tell you speed of 
overhead shaft and size of pulley needed.—Sun- 
LIGHT. 


UNANSWERED QUERIES. 


—_+4+—_- 


The numbers and titles of queries which remain unan- 
swered for sive weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can for the benejit of their fellow contributors, 


Since our last “ R. N. H.” has replied to 33398. 


46150. Engine Query, p. 601. 

46159. To Mr. Evans, 602, 

46167. Bleek Siznaliug, 602. 

46153, Opals, 602. 

46191. Air Absorbed by Water, 602. 

46192, Sugar Refining, 602. 

46196. S:emens’ New Armature, 602. 

46195. Hydrometer Scales, G02. 

46427. Electric Engine, p. 69. 

46430. Colours on Fabrics, 69. 

4617. Gauges for Lead Pipes, 69. 

46451. Spring Blinds, 69. 

56155. Educational Prize Trust, 69. 

46466, Staining, 70. 

46467. Rheocard, 70. 

4646S. Drake for Oinnicrele, 70. 

45470. Diagrams of Oscillating Engines as on London 
River, 70. 

46171. Great Eastern and Great Northern Joint Line, 70. 

48474, Chime Clock, 70. 

46178. Dull Window Glass, 70. 

46477. G.W. Engines, TU. 

46478. L.and N.W. Engines, 70. 

46479. Steam Carriages, TO. 

46483. Diamond Wonk, 70. 


QUERIES. 
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(46760.)—Making Boiler.—Would “ Sunlight ” or 
Mr. Lancaster please kindly explain the best means by 
which I can accomplish the following ?—I want to make a 
copper vertical boiler as sketch. I have the dome or crown 
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made of copper, semi-circular, like a deep copper scale. I 
wunt to make the sides come down below the bottom to 
form a support for boiler, and at same time suit asa 
furnace for burning spirits. Please say the best means 
to unite strongly and substantially the top or crown to 
sides and al:o the bottom. {have seen one similar which 
was brazed. Can Ido this, cr what way would you 
approve of—two or three brass tubes, ve rtical, to run 
tbrough the boiler, and be expanded at crown and 
bottom, and I suppose a little solder, or brass, run round 
at the union of both metals ? Crown dished out of the 
solid. What will be the best way to join the vertical 
seam of side? Copper crown 18 Tin. dia. by 20 W.G. 
Please say what pressure this may bear ; I do notrequire 
it very great pressure. I shall have au ordinary model 
boiler spring safety-valve on it.—Juno. 


(16761.]- Compensated Watch.—I have recently 
bought a coiabinution lever watch, Swiss make, in gold 
keyless case, wita full plate, jewelled in 10 holes, with 
compensated balance. I fouad great dithculty in rating 
it. Since I brought it nearly to time I have been com- 
puing it with a regulator clock controlled from Green- 
wich, and the following is the result :— 


Feb. 4 aee sareen. lin. 153. slow. 
11; 15; 2on ues 45s, slow each week. 
March 4 eeen Im. 30s. slow. 


, a A nen reer 45s. slow. 
18, 25, April 1.. Gm. slow in three weeks, 


Was not observed in the interval. It appears from this 
thatthe normal rate, as rated, is to lose 453. a week. 
What is the cause of ths variutions ? Can it be rectified 2 
There is a “fring” or ‘jingle’? in the tick. It is 
steadily carried, never shaken mm any way, or exposed to 
variations of temperature, It is a highly-tinished one of 
the best of its class.—A. A.C. 


(46762.]—Sick Child.— Would Dr. Edmunds kindly 
consider the following ! -My little boy. aged 5 years, on 
recovering from inliuenza about three months since, 
showed signs of weakness in his left arm. On examina- 
tion we fuund that he could not strighten it without pain 
at the elbow-joint ; he also complained of pain in the 
back, Qur doctor thought it the result of general weak- 
ness. He has now got quite strong, but the arm is no 
better—but worse. I have had two doctors, both say 
that joint-disease is thr-atened, and blisters have been 
applied freely without any apparent benetit. Is there no 
other remedy ?~—Kiutsarnook, N.. 


146763.]—Coil.—To Mr. Laxcaster.—What is the 
best length for a coil and amount of primary wire to give 
Sin. spark ; but which I may want to give Zin, by in- 
creasing secondary after the tirst design was complete _— 
T- 


(16764.}1—Punches for Boiler-plates, L-irons, 
&o.—Will some of your correspondents pleuse give a 
sketch, with full-sized dimensions, of a common or ordin- 


ary punch, showing how it is held in the machine, an 
explain why it often makes such ragged holes in th 
plates. Some time ago an American, 8. H. Jenkins, of 
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New Yı rk, introduced a punch which had cutting edges 
or teeth, sometbing like inclosed sketch. Can any reader 
oblige with an accurate sketch, and say how it an- 
swered in practice ? It clsimed to clear out or rimer the 
hole after first punching it.— Riveter. 


[46765.;—Periosteal Rheumatism.—Some time 
ago I felt a stiffness in one of my elbows and thereupon 
briskly applied friction, but it still continued, attended 
with pain on moving the joint, and more especially in 
moving the muscles of the arm in putting on myc at. I 
subsequently t: ied counter irritants, but without success, 
and finally applying to a physician, was told that most 
likely it was the result of a strain, and a liniment was 
prescribed. It still continued as before, although at- 
tended with somewhat less pain. And now after havin 
expended several guineas in doctors’ fees, I am informe 
that it is periosteal rheumatism, and all that was lastly 
prescribed was ** Fredricshall’’ water, for generally im- 
proving the system. Being now on the verge of 50, I 
should feel grateful if any f llow-reader of ‘‘ ours” 
could advise me as to its removal.—R. A. V. 


[46766.}—Laihe.—What is the correct size of round 
belt to drive a Gin. treadle lathe? And what is the 
Gimension of a triangular band? How is the latter sort 
joined ? Is it advisable to make a good lathe having 
both the bearings of mandrel coned ene way? Are any 
made so by go.d makers that do not jump? Also, 
should the nose be screwed with a finer pitch than 
Whitworth’s standard ? If so, what is the ratio to the 
above mentioned ? Is 1łin. the proper dia. of mandrel 
and loosehead spindle for Gin. lathe? Is there anything 
to supersede the emery+wheels used with uverhead that 
will not injure good tools 1—InvinciBLeE. 


[46767.)—Repolishing Ebonised Piano.—One 
of Neumeyer’s highly-polishtd eb nised pianos having 
become dull and scra'ched, how can the original bril- 
liancy be restored? Or what is best plan to adopt to 
give a less brilliant but more durabie surface? — 
CHESTER. 


ey, Rory ey g@.—Would a correspondent to 
the “ E. M.” kindly give an easy and graphic method of 
finding the true meridian, latitude, and longitude of any 
place! The aspirant to be possessed of a theodolite, 
chronometer, and star-map, but to have no knowledge of 
the country. The same inquirer would also like to be 
informed of the method of determining distances by aid 
of micrometer attachment to telescope of theodolite, and 
the maximum :rror per mile arising from it- usc? Also, 
a guod maker to whom to apply for sur7eying instru- 
ments to be constructed with sugyestions of improve- 
ments ?—YounG AtPiRaANT, Tasu anis. 


[46769.]—Silvering Mirrors.—In No. 878, Jan 
20, 1882, a process is described of suvering lar, ¢ mirrors. 
I have tried the process twice with rather disappointing 
results, The miror, a'theugh quite prrfect iu most 
parts, in others is streaky and covered here and there 
with blackish dots. I wouid be obliged to some sub- 
scriber for some further hints on the subject. Solutions 
of perfectly pure chemicals were wade up in the propor- 
tions described, und the fac- of the miror, 23ft. by 2ft., 
made chemically clean by washing in nitric acid, then in 
caustic coda, and water ammonia was added to the silver 
solution till the turbid appearance first produced had 
quite cleared ; the potash solution was then added, and 
ummonia again till the solution was clear. Then a 
weak solution of silver added drop by drop till the ap- 
pearance was decidedly turbid aguin. I tben dis-olved 
the glucose scparately, but while this was taking place 
a film of evidently reduced silver rose to the surface «f 
the silver solution. The glucose was now added to first 
solution, and the whole well stirred and poured into a 
wooden box lined with guttapercha. The mirror was 
then carefully hung on the surface of solution with 
about fin. betwixt bottom of box and and face of glass. 
I may mention that just before the solutions were mixed 
warm water was dashed over the face of glass. The 
basin in which the two solutions were mixed had a beau- 
tiful coating of silver all over the sides and bottom, 
although the mixing would not take longer than {| of a 
minute. The solutions were made up with water at 
about 180° F. The mirror was allowed to remiin about 
30min. in solutions. By that time all the silver had been 
reduced.—Sie@nev Caemist No. 50. 


{46770.)—Cold-air Motor —Could some kind 
reader give me a descriptionof Giffard’s cold-air motor. I 
ehould be much obliged for a rough sketch? I wish to 
make one, and intend making it like one I once saw, but 
I cannot say now whether it wasa patent or not. it was 
in the way of a steam cylinder with perforated ends and a 
piston, and was diven by steam-power.—SumMIT oF 
ENGLAND. 


_[4677:.]—Zincography.— Information wanted as to 
zincographic prucess, ‘l'ue way I work it is this :—Clean 
sheet of roofing zinc with fine emery cloth, write on 
ay transfer paper with litho. writing-ink 
1ubbed down in water. When dry lay transfer face down 
on zinc, damp back well and pass through press, damp 
again and take off paper. Then smear gum-water over 
zine with camel-huir brush, and having got printer’s ink 
prepared on roller, pass same lightly over zinc. I got 
this recipe from a scientific paper. Result: Printer’s 
ink emears irregularly over z:nc plate, and does not catch 
to the writing as it should. What is wrong? Should 
zinc be treated with acid to bring writinz up in relief ?— 
A CANADIAN SUBSCRIBER. 


[46772.)—Steam Launch.—I am building a small 
launch 16ft. on water line, by 4ft. beam and 3ft. deep from 
keel to rail, and am fitting ıt with a single cylinder 
engine 3in, x 4in. stroke, an! balanced to run between 250 
and 300 revolutions per minute. The boat will have 
fine lines, as it is intended only for river work. What 
propeller will probably give me the best results, what 
diameter, a fine or coarse pitch, and especially whether 
two or th ee bladed ? My own impression is, that a two- 
bladed propeller at this number of revolutions is the 
best ; but should like to have the experience of oth: rs. 
Further, would a boiler having 1} sq. ft. of grate-area, 
and a total of 10 sq. ft. of heating-surface give ample 
steam ! What is the best speed I can expect from this 
machinery ?—Screw PROPELLER, 


[46773.)—Prince of Wales Harp.— Could some 
of ‘‘ ours °’ give me full instructions how to make the 
above? What are the kinds of woods most suitable, the 


kind of strings and cost of same, how they are tuned, 
and a few hints on playing? I should like, if possible, 
the exact dimensions of two sizes—the smallest useful 
size, and the Jargest? But if this is not to be had, any- 
ming on this subject will be t .ankfully received by—W. 

OKLEY, 

46774.|—-Bristol and Fxeter Locos. — Will 
‘ Clyde ’? kindly oblige with dimensions of any of the 
other classes of Bristul and Exeter engines ?—those of 
the 9ft. singles having already appeared in Vols. XXV. 
and XXIX. (I think), and he haviog supplied those of 
Old 69 class. There are, I believe, some 6ft 6in. coupled, 
and some Tft. Gin. singles.— CARSTAIBS. 


[46775.]_Staining Walls, and Plain "ecora- 
tion.— Would any of your readers give me the proper 
ingredients to mix to get the following colours fır bed- 
ro ms and sitting-rooms :—The cclouring matter to be 
made from dissolved lime, whiting, size, and the stuff to 
give the proper tint. The colours wanted being salmon 
colour, pale ight blue, with a greenish shade. Where 
coald I get stencil plates to make a border for top of 
wall and at bottom near skirting ! Is there any cheap 
work on plain house-decorating ?—F. J.C. 


|46776.;- New Form of Cheap Battery.— Will 
Mr. Hawkins (19957) kindly give approximate cust of six 
cells as described abuve—i.e., cost of six quart jars, six 
smaller ones and ingredients? If the Swan lamp re- 
ferred to is the usual 20 candle-lamp or a smaller one ? 
Mr. H. says the six cells will sustain a good light for over 
eight days. Will Mr. A. kindly say how many hours 
per day he has allowed for lamp~burning ?—R. D. T. 


(46777.)—Timber Loading.—Will some fellow- 
reader give me some information on the subject of timber 
luading, the best way of going about it, and if it would 

ay to use a crane on wheels! lf it would do so, what 
is the best crane to get, and the price ? Of course I mean 
when hauling a lot of timber trom one place. Would a 
crab be of much use? 1 understand the common way of 
loading timber by means of skids and rollers; butthisisa 
veryslowundclumsy method, and hnocks thehorsesabout 
a great deal before they really commence their work of 
hauling. Would one of the patent blocks suspended to 
ace ane always being put under tree—be of much use? 
—JUMBO. 


{46778.1_—_Spectral Photography.—Will any of 
your readers kindly inform me what appuratus is 
required for phot graphing the spectra of metals, &c., 
and what is the kind of spectroscope suited for the pur- 
pose ? Also, whether the same spectroscope and appara- 
tus could te used on a Yjin. reflecting telescope tor 
stellar spectral phutography ?— Cis QUANTA. 

(46779.'. Bleaching Cotton.—How can I bleach 
small aticles made uf cotton? Have tried boiling in 
water with chloride of lime. The co‘our is good, but the 
articles feel harsh and :m:1l of the chloride. I want the 
cotton to feel soft. Dix. 


[16780.;—Water-power.—1. What power could be 
got fiom a body of water equal to the fill of a 10in. pipe, 
aving 35ft. of a face, by using a *‘ turbine wheel”! 2. 
What power could be had by using an overshot wheel 
from the same fall? 3. What would be the probable 
cost of each wheel and w.ere could they be got !— 
QUEE> SLAND. 


(46781.}—Music.—What books are most suited to the 
requirements of the First Bachelor Music, London Uni- 
versity 7?—PEsunia, 


146782.1— Explosion in Firebox of Loco. En- 
g1ne.—Tv “ Sunuicut,’”’ on OTHERS.—A rather extruor- 
dinury affair has lately occurred in connection with a 
burst and plugged locomotive boiler-tube. As the ccur- 
rence was quite unexpected, and not capable uf explana- 
tion on ordinary lines, perhaps after reading the narra- 
ve you will kiadly favour me and others with your 
Optuion on the subject. It is briefly as follows : A loco. 
engine burst a tube at a distance from stables, and had 
it plugged at the nearest shops. On arrival home, the 
boiler was emptied of steam and water, and immediately 
filled up with cold to cool, and after an interval emptied 
again. The boiler-maker then begun to extract the 
plugs preparatory to drawiug the tube. But it see.ns 
there hud been a very heavy charge of * something ” in 
the tube, for no sooner was the plug slightly loosenei 
with the hammer than it blew ou. with a report jike a 
musket, and the discharge, whatever it was, touk effect 
in the man’s face and hands. Eyes very severely inflamed 
from the effects, hands and face specked all over with 
little black particles driven into the skin. Altoge:her, 
he had a very narrow escape. Now the tube was empty 
when the plugs were inserted, no water could be in it, or 
very little, if ai ull. And in the latter case the heat re- 
maining in bo ler after being cooled would not, I should 
think, be suth ient to vapourise it. What do you think 
of this? Tube burrt just inside tube-plate, firebox end. 
—Scorus. 

[46783.|—Battery for Continuous Current.— 
Wil someone kindly give me particulars of an inexpen- 
sive cell suitable for maintaining a current for about 
eight hours per diem through about 100 yards of wire in 
a closed circuit, and how often such a cell would require 
recharging ? My object is, that on th- circuit being 
broken at any point, an alarm shall be given by a 
Leclanché battery being brought into action through the 
release of an armature or some other convenient means. 
The strength of the continuous current need not, there- 
fore, be great.—F. H. B. 


[46784.}—-Bicycle Making.—I should be glad if 
‘*Suniight ’’ wil oblige me with a sketch of frame for 
drilling hubs for front and back wheel. I have a small 
upright drill with rising and falling table, Sin. in diam. 
takes in Gin. Ihave also a small lathe, bin. centre, 2ft. 
6in. x 2jin. V. and flat-bed, single-geured, no slide-rest. 
Will * Sunlight ” also oblige by answering the following? 
—1. What will bethe right width between hubs for 50in. 
machine ? 2. Size of bacı wheel ? 3. What rake to allow 
from centre of spindle to centre in neck 7—E. Srevayx- 
80X, Junr. 


(45785. |—Churn.—Would some of the readers of the 
“E.M.” tell me what is the best sort of churn for 
making a small quantity of butter at a time, say from 
1lb. to 4lb.? I have heard of a small American box- 
churn being adapted--also the atmospheric churn ; but 
I have scen neither. Probably there are other sorts 
which have superseded them in efficiency.—Topry. 


146766 — Ventilating Weaving-Shed.— We have 
a weaving-shed which is very hot in summer, and we 
cannot do with the ordinury ventilators, because it in- 
jures the yarn, owing to the drying of the size. What we 
want to knuw is. whe her there are any means of lower- 
ing the temperature or heat of the room without causing 
a draught or making the room dry !—MAnuUFACTURER. 


|46787.1—Condenser.—To T. N. Anptews, Ply- 
mouth.— Will this ceatleman kindly inform me as to the 
size and number of sheets of tinfoil used in the construc- 
tion of the condenser of the coil described by him in No. 
8Ső of this paper ?—B. B. 


(467SS.]— Varnishes and Stains.— Can any reader 
tell me of a varnish or polish for small turned work? A 
dark yelluw preferred, to be applied whilst the work is in 
the lathe, and dry at once. The wood used is ash. Also, 
what c.luured matter is used on soft wood and beech to 
imitate mahogany fur door-knobs, &c. ?—Wovupb-TuRNER. 


(46789.|-Screw-Steamer.—I am making a model 
ee to be propelled by a screw of 23in. dia. with three 

lades. The boat is 22in. long, 4in. wide, 5in. deep, 
made of zinc. The engines are two in number, 1łin. 
stroke, in. bore—double-action oscillating. ‘he boiler 
is made of brass, well stayed, 6in. long, 2sin. dia., and 
can be pressed to 15lb. per sq. in. I shall esteem ita 
favour if any kind reader will inform me whether I am 
correct in n aking it to the above sizes, and also if the 
engines are large enough to travel at a good speed, and 
at what speed ?— PROPELLER. 


146790.]—‘“‘ Stirling Castle.’’—I shall be glad if 
any reader can give me dimensions of the engines as well 
as the size of the above-named ship, which left last 
month for China ?—PROPELLEB. 


- {46791.)—'* Sahara.’’—The Cunard’s largest, which, 
I believe, is being c nstructed for the Atlantic trade. 
Can any reader give the dimensions of her as well as the 
engines ?}—PRUPELLEB. 


(46792.)—Aquarium Frent.— What should be the 
thickness of a plate-giass front for an aquirium, 4ft. x 
2ft. x 2ft., depth of water 1ft. 6in., stout word back, sides 
and bottom. What pressure of water woud be on the 
glass ?—STIcKLEBACK. 


[46793.)--Glueing Belt Splicings.—Will any 
reader kindly tell me what sort of cement to use for 
cementing the splicings of belts before they are sewn, 
and in what way it is used ?—G. H. 


(46794.!-Model Beam Engine.—I am about to 
make a model beam-engine 2in. stroke. Will **Sun'ight” 
Oc any other kind reader, tell me the best way to get the 
parts drawn to scale —more particularly the beam, size, 
and weight.—AMATEUR. 


([46795.)—-L. & N.W.R.— Will some correspondent 
kindly give the exact distance of Rugby and North- 
open from Euston by the new route ?—Lorgp or Tip 

SLES. 


[46796.)—The New Bee Motor.—Can any read r 
give a scction of the new motor above named !—AMATEUR 
EnGis& Driver. 


(46797.,—Academy Boards.—Are the Academy 
sketching-t osrds trustworthy for finished paintings ona 
small scale ?—H. W. 


i46798.]}—South African Railways.—Could any 
reader of the *“ E. M.” inform me how many milesof rail- 
way are in actual working order at the Cape at the 
present time ? Also, how many miles are under construc- 
ton, and the builders of their locomotive engines !- A 
RIVER. 


(46790.’—North American Indians.—Can any 
of your travelled correspondents give any information 
upon the Indians of North America, especially the tr.bes 
of the Apaches and Comanches? The latter tribe were 
stated about 30 years back to number about 100,000, and 
to live mainly upon the chase of the bison, Do they still 
inhabit Western Texas, or are they placed ou reserves ? 
And what is their means of subsistence now that the buf- 
felo is extinct, at least, in that locality ?—J. W. W. 


[46500.] -Engine Query.—I am much obliged to 
‘“ Labor Omnia Vincit” and ‘Sunlight ” for their 
replies. The reason why I fear to apply high pressure to 
my engine is that there is a hole in one of the steam 
passages. It is stopped by soldering a plate over i+ and 
secured by screws. I think it would be quite safe at 201b. 
pressure. I have not room for any but a vertical boiler. 
—Evernant BILL. 


(46501.]—Sub-Circuit to Indicator.—I have 
fitted up an arrangement as shown in diagram (where 
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only two room connections are shown for simplicity) fur 
making one bell serve for 12 different circuits. I now 
desire to arrange a sub-circuit from each room, wire to 
an indicator to show which room has signalled, but am 
at a loss how to do so, as it appears to m- that one room 
push will throw all the sub-circuits into electric activity. 
Full lines on figure indicato part of circuit common to 
allrvoms Dot and dash line, room No. 1; dottedl ine 
No. 2. Wanted description of connections to E, E’, &e.! 
— DOR. 


May 5, 1882. 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 893. 


205 


(46802.1—Early Rising.—Some time ago you had 
some ingenious ideas for getting up of a morning, but 
they all failed in one respect—viz., the noise comes to an 
bad: and with me such would have no effect, as I should 
simply wake up, open an cpe, listen to it ; when over, go 
to sleep again. So I had an elcctric bell fitted up over 
my head. Push outside the door. When the push is 
applied it keeps on until I get out of bed, open the door, 
and take it off. It answers beautifully with one excep- 
tion—I have no reliance that the push will be applied. 
Now would the following do ?—A c ock with a weight to 
it, underneath the weight lay th- push-flat, so tnat the 
weight would ultimately rest on the push and keep the 
electric bell going until relieved. Say an alarm clock, 
so that the alarm weight set the bell going. Could not I 
have two sets of wires—one for the dour, and one for the 
clock? I should be glad if someone with necessary ap- 
paratus could try it and gives details of same, or better 
invention ?—Joun Avex. OLLagD, F.R.M.S., Entield. 


[46803..—-Movable Bookshelves.— Can any 
reader suggest a convenient form for such, readily 
removed from one house or part of a house to another ? 


(46804.]J—Furniture Oleaning.—I am asked 
“ how to get off all that nasty black and rough stuff 
which oozes out of furniture (walnut especially) without 
injuring the French polish on the articles?” Bran¢y 
and -pirits of wine have been tried without succe:s. Can 
any reader assist ?—B. 


[46805.])—G.E.R. Locomotives.—Will someone 

ive dimensions of the new six-coupled goods engines 
just out, designed by Mr. Bromley, and built by Kitson 
and Co. ? I hear that they can take 50 loaded trucks of 
coal from March to Stratford—is this correct ? Also, are 
the four-coupled engines, with inside cylinders, now in 
course of construction, being built at Stratford ?—G. C. 
M. Hatt, Colchester. 


(46806.])—Mounting Plate Machine.—I havea 
plate 18in, diam., and wish to mount it as a Winter’s or 
any other type of maciine. Will Mr. Lancester, or any 
other kind reader, help me with a working diagram and 
instructions ?—A BEGINNER. 


(46807.]—Royal Engineers Department.— 
Will “ Unfortunate’ kindly inform me if we may take 
two subjects in part (a) (L) (c)—viz., architectural draw- 
ing, &c., preparation cf working drawings, or must we 
confine ourselves to one ?—STARTER. 


"46508. —To Mr. Evans.—Wvuld Mr. Evans be 
kind enough to fulfil his promise of giving a description 
of the compensating index for the oval chuck, a drawing 
to scale for, say, a 5in. centre lathe, and a separate 
drawing or two of any complicated part would, I think, 
enable anyone to try their hands at making one for 
themselves.—Tuomas S ow. 


SUA o Renmore Leather Bag.—A de-p red 
(nearly black) leather courier bag has become faded and 
spoiled by wear and damp. How can the bag be made 
to look less shabby ?2—M. C. H. 


[46810.]—-Inhabited House Duty.— WN Mr. 
Wetherfield kindly say, from the following, whether I 
must pay the above duty or can I clam exemption ?—A 
house let weekly, gross annual rent £25 ss.; total 
amount of rates and tax-s all paid by the landlord, £3 
Ss. 10}d.—LANDLORBD. 


(46811.1—Revarnishing Dog-Cart.— I wish to 
revarnish my dog-cart. How am lto proceed? What 
ought I to use for the woodwork, which is of a hight 
colour, and how is the black varnish prepared that is 
used for the iron parts 7—J. B. 


(46812.}—Ethoxo Limelight.—I hive made a 
hydrogen generator on the wash-bottle principle, but it 
does not saturate the oxygen with suticient ether 
vapour. Could any reader inform me of a better 
principle ? and oblige—ENGINEER, 


(46813.} -Dry-Rot.—This has made its appearance in 
the framework of a cellar window. Is there any means 
of preventing its spread? I have given tho frame a 
coating of red paint —R. N. H. 


[16814.1—Caledonian Engines.—Will * Car- 
stairs’? please give the date of the Cal. tank epgines 
with outs'de cylinders and three axles, but running on 
four wheels, 4ft. 7in. diam. Had they suddle-tanks, and 
are they still working ? Also, date of six-couple! out- 
side cylinder goods ? In each case, the earhest.—h. 
\. A 


N. H. 

(46815..—Paste for Pottery Transfers.— Will 
any reader kindly inform me how to make paste for use 
with the tissue papcr tranfers for pottery ? I have been 
making it with flour and water, but it gets stale ia a few 
a and the print will not leave the paper well.— 

ITHO. 


(46816.j—Sulphate of Baryta in Glue-making. 
a any reader tell me what use 1s made of the above ? 
—Civis. 


(46817.'—Griscom’s Electro-motor.—Will some 
reader kindly give description, dimension-, and rough 
drawing of Griscom’s electro-motor ? Alsu, how to alter 
it so as to make it a dynamo machine ?—A. E Harris. 


(46818. '—Putting Chain in Watch.—Will “A 
Fellow-Workman ” tell me how to put the chain on in a 
watch? 1 have the other parts tog. ther, but don’t 
know how to put chain on. —Osxk Lec. 


(46819.'—Telescope —Why are not telescopes made 
with concave cyelenses, by which the image would be 
seen erect and the detinition would be improved ?— 
AQUA ForTie. 


(16820..—Piston Ring.—Would © Sunlizht,’’ or 
others, tell me how to stranghten a large brass piston- 
ring ? It is twisted after bammering to make it spring. 
—R. Q. 


(46821.]—Clause ia a Testator’s Will.—To Mr. 
WETHERFIELD.—I give und bequeath to my said executors 
the sum of tive hundred pounds, in trust to invest in their 
names, in Government securities or railway debentures, 
stock, and to pay the interest arising therefrom as svon 
as it shall be received by them, to my four cousins, A, B, 
C, and D, during their lives, in equal parts. and as each of 
my four cousins departs this life, L «irect that one-fourth 


part of the said sum of five hundred pounds be divided 
equally and amongst the eight children of my brothers, 
W and J. One of the cousins is now dead, and the stock 
invested is much increased in value—whether does this 
increase be added to the eight children’s share, or does it 
properly belong to the residuary legatees? Your opinion 
wili greatly oblige—T. A. 


[46822.]—_An Unpredicted Occultation.— While 
examining Plato on the evening of 26th April, I observed 
the Moon approaching a sixth magnitude star, and on 
consulting the Nautical Almarac could find no mention of 
any occultation on that evening. I watched tbe star till 
it was occulted. The disappearance, which was instan- 
taneous, took place at 10.54 mean time. I could fiud no 
star on my Dap corresponding to the exact position of the 
one occulted, the nearest being 9 Sextantis, and I should 
be obliged if ‘‘F.R.A.8.’’ would kindly tell me whether 
this was the star or not.—ALcor. 


(46823.}—_To “A Fellow-Workman.” — Will 
“ F, M.” kindly inform me which is the most satisfactory 
way of weakening a powerful hairepring; it is a verge, 
anc, though I have a pretty good stock of new ones, I 
can’t fiud one the right strength. A sketch, with expla- 
nation will greatly oblige me. I am very much obliged 
to ‘*A Fellow-Workman,” also to ‘ Alfojoe.”? I be- 
lieve that all the watch-jobbing readers of the “ EB. M.” 
thuroughly appreciate them both. —TED ARTHUR. 


46824.!—Watch.— Will ‘‘ Fellow-Workman’”’ or any 
other obliging correspondent instruct me how to fasten a 
flat crystal glass to a Geneva watch, which at present has 
an ordinary thin one.—G. Fryer. 


[46825.]—Electric Bell-ringing by Cylinder- 
machine.—Will Mr. Lancaster please tell me if a 6in. 
cylinder electrical machine would produce enough elec- 
tricity to ring a small electric bell at a short range of 
wire ; if not,would he be so kind aa to tell me how to con- 
struct a small machine (not very expensive) to do the 
work ?—Aw Essex BEGINNER. 


(46826.]—Dulling Brass.—Will any reader kindly 
inform me what substance will give brass a permanent 
dull bronze colour, or a colour similar to that given to 
fishing reels which are made of brass? I want i- for a 
landing net, the metallic parts of which are very bright. 
— FISHERMAN. 


[46527.—Boiler Capacity.—I shall be glad if any 
of your kind readers can tell me how to find the size of 
steam boilers of different horse-powers. I have seen in 
Molesworth’s book, page 299, that 1 cube yard or 27 cubic 
feet is required for each horse-power, but the sizes given 
for boilera from 1 to 35 Lorse-power, on page 300, do not 
work according to this rule—e.g., Cornish boiler, 10 b.p.; 
should be 27ft. by 10 equal to 270 cubic feet. Now the 
size given for this is 16ft. long by 4ft. 6in. diam., which, 
deducting the flue, 2ft. diam., equals 204ft. only, and in 
vertical boilers there is less capacity still, so that I am in 
a foz how to make out which is right.—J. H. 


(46828.1—Guerin Brake.—Will one of your readers 
give me the details of the Guerin brake, tried some years 
ago and rep rted on by Col. Yolland; also of a brake said 
to have been invented by a Mr. Robbins, and us-d for a 
littie time upon the South Western line? Was Mr. 
McConnell the first gentleman to fit steam-brakes to 
engines and tenders? I should also lize to know the con- 
struction of the Great Western vacuum brake. Unlike 
other systems th cylinder appears to move and the piston- 
rod to remain tixed.—A Driver. 


(46829.1-G.N.R. Slide-Valves.—What lap and 
lead has the stide-valve of the G.N R passenger and 
Sere engines? Has the goods engine any inside lip ?— 
R. 


[46830.]—Spring Pins.—What is the best way to 
get the length of spring-pms /—R. Q. 


(46831.1—Photographic. — Would any reader 
oblige with instructions for making a retouching desk 
tor retouching negatives ? and oblige—CoL.Lop.on. 


[46832.;-Value of Lease.—W ll some of your 
readers kindly oblige me, if coivenient, what is the pre- 
sent value to sell of a leas: £26) annual value, fixed for 
18 years, safely secured ? You will grant a favour to an 
old reuder.—Tanaen. 


[46833.1.—Bumping Noise in Engiae.—Would 
“ Sunlight ”? kindly teil me the cause of the bumping 
noise in my engine at the end of each stioke? Itisa 
new one, six horse-power, but bas never worked well 
from the tirst. It has been taken to pieces once, and 
titted with new brasses io the ma n shatt, but it did not 
stop the noise altogether, and now it is as bad as ever, 
although the brasses are all tight without the leastshake. 
I fancy the fault lies in the main shaft or else in the 
crank-pin. But I don’t know how to prove it or to eor- 
rect it. - One in A Fix, 


(i6834."—Churchwardeas.—To Mr. WETHER- 
rieep.—Hus any alteration been made in the law of 
voting in the election of churchwarjens sinc2 the year 
er What is now the qualification for voting ?— 

(46835.1-G.N.R.Eagines.—Wouldsome ofthe readers 
of the * E. M.” kindly oblige by giving general dimen- 
sions of the G.N. b me that now takes Scotch mail? To 
the test ot my beliet, it runs only as far as Grauthumand 
leaves King’s Cross somewhere about 10a.m. Are th se 
engines generally liked, what brake is used, what rat: 
per hour are they permitted to travel ?—H, N. 


[46835.°—Chloride of Silver Cell.—TI hare made a 
cell as foluws:-A plate sf zine Gin. by Yin. anda 
silver plate same size, the latter coated with fused 
chloride of silver, separated by a strip of stuut blotting- 
paper saturated with a solution of chloride of zine. Cin- 
not get sutheient current to work a miniature coil, 
though a bicbromate cf above size do-s so powerfully. Am 
I expecting too much from so small a cell of the De la 
Rue tpe? Primary of coil is Nu. 22 B. W. G.— 
ToLevo. i 


[46837.]—Eleotro-Magaets, &c.—Will an elec- 
trical correspondent kindly inforna me what rules 
should be observed ım working the above in order to in- 
sure the battery-power being preperly proportioned to 
the requirement? I have heard that the magn ts 


should be wound with wire offering a resistance equal to 
that of the hne wire, and that the combined internal 
resistance of the cells in series should equal the resist- 
ance of the external circuit. Is that correct? If so, 
what is the internal resistance in ohms of a Daniell, 
Fuller, and Leclanché ?—Tu epby. 


(4683S.]—Chuck.—Il it is not abusing “ F. W. G.’s’’ 
kindness, he would confer a great favour by describing a 
good 4 independent jaws chuck, suitable for a 4in. centre 
lathe, and if accompanied by illustrations as good as 
those in his description of backstszys in your last number, 
it would be of great advantage, I have no doubt, to many 
readers of the * E.M.” who, like myself, are troubled 
with more ambition than money.— CHUCK. 


[46839.]—-To Mr. Wetherfield.—A. obtains goods, 
oilcake, &c , of two persons, B. and C. respectively, and 
consumes them upon a farm he rents. A. goesto America 
leaving tt! e debts due to B. and C. unpaid. D., the father, 
puts an auctioneer in and sells the stock, &c. (cattle, im- 
plements, c.), for rent and money lent. The auctioneer 
realises £300 more than the amount of rent and money 
lent claimed by D.,who, however, takes the £300. When 
D. is asked to pay the debts due to B. and C., D. d»putes a 
son, E., to tell or promise B. and C. verbally that if they 
will kindly wait a little B. and C. shall be paid. In the ` 
meantime D., the father, dies, and now the son E. refuses 
to execute D. the father’s promise, and says neither he nor 
his father can be called upon to pay. By means of the 
auctioneer it can be proved that the father received £300 
more than he was entitled to. What course ought to be 
ae by B. and C. to recover the payment of their debts ? 
—NArF, 


(46840.]-Orgah Reeds.—I should be very much 
obliged to Mr. Dresser for a few practical hints on the 
treatment of organ reeds. Iam quite sure that practice 
and skill are both required—but the practice I mean to 
have, and some skill I hope to get. An organ builder’s 
help is a Juxury that Iam seldom abl- to indulge in; I 
wish I was. Meanwhile, I must try to do the best I can. 
My difficulties are: (a) a stoppage altogether, (J) a coarse 
grunting sound, (c) slowness of speech, (d) the tone as it 
gets near its pitch decreases in quantity and finally goes 
off altogeth-r, (e) or else becomes horny and loses the 
peculiarity of areed. Now who will throw some light on 
the mysterious subject, so that I may be no longer at my 
—Wits’ Exp? 


(46841.1—Vacuum Pump.—In No. 886, page 34, of 
the * E. M.” is described a vacuum pump by Mr. Sutton. 
I have been trying some experiments with one made from 
that description, but with a reservoir of mercury raised 
by a gulley, instead of the pump that Mr. Sutton re- 
commends, as I tind it (the pump) would be very expen- 
sive to make. I find that when you once fill the bulb a 
with mercury, and empty it, you cannot get any further 
vacuum, on account of the vacuum in G sucking up the 
mercury in F; so that before you can get sufficient pres- 
rure of mercury in A to force the second quantity of air 
init out throuzh J, the mercury flows over intoG. It 
seems tome that F should be at least 30in. high to pre- 
vent this. I may say I used a barom ter-tube connected 
at I, and I got, by once filling and emptying A, a column 
of m-rcury of between 28in and 29in. high. Ishall be 
glad if any kind reader of the “ E. M.” can give me any 
advice as to whe c I may be wrong in using the pu‘pp.— 
J. R. Evorsaroy. 


[16812.1—Estimation of Tannia.—Is there any 
other method than the tartar emetic and gelatine pro- 
cesses for est: mating the quantity of available tannin in 
ditferent substances ; I have worked the gelatine process. 
but have invariably failed to arrive st an accurate esti- 
mate, and I tiud it ditticult to obtain turiar emetic. —Pro 
Bono Pusrico. 


(46843.'—Gas Ins pectors.—Could any of your corre- 
spondents infurm me to whom to apply, or what steps tu 
take tu be appointed a gas-mcter-inspector for a dis- 
trit? <All gus-meters, when made, must be tested and 
stamped by an authorised mspector before being sold ; 
also, all meters taken to picces for rep.irs must be duly 
stumped afterwards before teing used. Now, it is com- 
mon in the district in w. ich I reside for the eas-compani+s 
to repair their own meters, and then put them into use 
without being tested and stamped, as the carriage to and 
from the nearest inspector would be a very large item ; 
the distance, I believe, 1s from 60 to 7 miles. The con- 
sumer, in this case, bas no guarantee that the meter ts 
eurrect.— Gas-METER, 


[46844.]—Clock.—I have a very good clock beating 
avd indicating seconds; but the minute-hand is rather 
loose, so that, though from 12 to 6 it indicates correctly 
with the seconds-hand, yet from 6 to 12 itis half a minute 
behind the time indicat+d by the seconds-hand. What 
can I do to remedy this, so that all round the twelve 
hours the minute-hand will indisute what the seconds- 
hand does, and advance with every beat of the pendulum. 
—WISEAF. 


146345.) -To Mr. Davies.—Will you kindly inform 
the musical part of the readers of the “E. M.” the 
proper way to tune a piano? Ihave an old on- I want to 
tune. I’ve put several new wires, which do very well ; 
but what I want to know is this—which is the proper 
way to begin, from mddle C or, as some say, tune trom 
both ends to the middle? An answ-r to this, I think, 
will obhge more than one raader of the E.M ”—Tzo 
ARTHUK, 


Every Workman connected with the Building 
Trades requiring a Situation should advertise in “ THE BUILD- 
ING NEWs,” published every FRIDAY, price Fourpence. 
at 31, Tavistock-etreet, Covent-garden London, W.C. 


“THE BUILDING NEWS" is the Principal Journal, repre- 
senting Arcritects and Builders, and has the largest cireu.atioo 
of any Professional Journal in the kingdom, 


Every Workman should insist on seeing “THE BUILDING 
NEWS “every week at his Club or Coitee House. He wil ding 
more * Lists of Tenders " for new work in it every werk than in 
any similar paper, and can thus juive where work is likely to be 
had. He is also specially invited to make use of“ Intercom- 
munication’ if he wants to know anything about his trade ; to 
write tothe Editor if he has any suggestions to make and ty 
ad vertise in the paper when he wants work. 


The charge for Advertisements for Situations is On Shiticg 
for Twenty Words, and Sixpence for every Eight Words ater. 
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* CHESS. 
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Ary Communications for this department must be 
addressed to the Chess Editor. at the office of the 
Evo ish Meouwanio, 31, Tavistock-street, Covent-garden, 


PROBLEM DCCXLIII.—By J. A. Mites. 
Black. 
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White. 
White to play and mate in three moves. 


PROBLEM DCCXLIV.—By W. A: Simran. 
From Brentano's Chess Monthly. 


Black. 

fy i] a) 

Y KYM, Wi; A » Y Say 
- Z y Y Z 

Ye, G i, GG 

YZ FEY Yj te Y Yyy 

Z A k aA A, Lee = P CAO 

P: 


AU VW, Uf y Z 
7 z SLALI A T, YY, d R WH YY, 
YY F Yy À ENNA TAIA 


WY yj, Š = Djp 
U/l 


Uy 


Uy 
Uy EY 
VY 2X 


WH 
N 
SN 
NY 
NÙ 
N 
N 
mY 
N 
Ñ 
SSS s X 
AAS We A 
LL Wwe? 
NEEDS 
SSS BBS SSS SESS 


A h i ‘Wo ty YY 


WY, WU 


N 
` . 
NAN N 


White. 
White to play and sui-mate in two moves. 


SoLUTION TO 740. 


White. Black. 
. R takes Pat Qo 1. Kt takes R. 
Kt to Q Kt 6. 2. Anything. 


. Mates accord ingly. 
1. Q Kt moves, 
. R takes Kt. 2. Anything. 
B 


1 
2 
8 
2 
3. Bor R mates. 


NOTICES TO CORRESPONDENTS. 


Prospuems received with thanks from J. A. Miles, 
H. J.C. Andrews, Sergt.-Major McArthur, C. R. Baxter, 
J.P. Taylor, and H. F. L. Meyer. 


We bave pleasure in drawing attention to the new edi- 
tion of the ‘‘ Chess Ciub Directory,” just published. The 
thanks of the Chess world are due to Mr. Bland and his 
coadjutors for their zeal and ability in producing a work 
so needful and interesting. We have first a paper by the 
editor, giving a brief account of the principal matches in 
1881. This is followed by an admirable paper by Mr. 
Potter, on the principles involved in successful play. 
Suggestiveremarks succeed, by Mr. Andrews, on Problem 
Tourney Codes and Regulations. Mr. W. T. Pierce 
returns again to his favourite subject, ‘‘ The A 1 Nota- 
tion.”? His arguments are unanswerable ; but, we fear, 
not convincing. Mr. Thompson once more waxes elo- 
quent on Pawn on 8 in Chess Problems. There are also 
some lighter and amusing papers, and some capital 
verses by Messrs, T. P. Taylor and J. G. Cunningham. 
The list of Chess Clubs and resorts in England and 
Wales is very complete, and will, no doubt, be found ex- 
Sorta ied useful. In addition to all this, we have the 
Prize Problems in British Tourneys in 1831, and the laws 
of the game as established at the International Chess 
Congress , 1862 (has not the time arrived when these 
should be revised ?). The work is, therefore, of consider- 
able value, and ought to become an annual ; and thus 
a Chess landmark from several points of view. If we 
bave any improvement to suggest, it is that a few more 

roblems by leading composers might have been pub- 

ished with advantage. ‘Also, some of the most notable 
games of the year. We are sure that no lovers of Chess 
would grudge the slight increase in price that this might 
have entailed. 


ANSWERS TO CORRESPONDENTS. 


——_+44—__ 


#,* All communications should be addressed to the EDITOR 
of ane Praia Mszonanio, 81, Tavistock-street, Covent 
9 oWe j 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or requies. 4, Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertisc- 
ments. 5. No question asking for educational or scientific 
ivformation isanswered through the post. 6. Letterssent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of correspondents are not given 
to inquirers. 


*.* Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The * Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand up 
e Wednerday evening, May 3, and unacknowledged 
elsewhere :— 


P. Arcaty.—W. H. Harling.—W. A. Smith—F. W. 
Reynolds and Co.—E. S. Hindley.—J. L. Gallard.—C, 
Nickalls.—W. Kitney.—Morris Cuhen.—Jas. Roberts. 
—O. 8.—Rev. T. Callipbronas.—Furquhar.—Railway 
Fireman.—Thirds’ Practical Watchmaker.--A. H. B.— 
Darlkness,— Young Wheelwright.—J. L. Davies.— Vol- 
vox.--Cumberland.—W. B. A.—A. Rigg.—Perplexed. 
—J.R.—Brickwall.—Blackwater.—F. G. du Pont.—H. 
Nolan.—Namdrah.—Anxious to Get On.—The Gas 
Man, — Kingsmill.—Poor Quill Driver.—E.—Orderic 
Vital.—Glow Worm.—Hugh Tunnadine.—Dispart.— 
Jas. Parkinson.—Collodion.—H. M.—Yoshi.—Fellow 
Workman.—An Old Subscriber.—J. T. M.—Gelatino 
Bromide.—Inquirer.—Krautbach.—F. W. G.—Foun- 
dry.—J. H. Huxley. 


W. H. SKELTON. (Are you not rather hard to please? So 
long ago as April 14 we indicated the course of comet a, 
and on April 7 our correspondent, the ‘‘ Fellow of the 
Royal Astronomical Society,” actually placed it, so 
that a little sweeping on any subsequent night would 
readily lead to its finding. However, as you appear to 
want the position assigned by the latest calculation, it 
is May 6, G. midnight, R.A. 21h. 59m., N.D. 73° 9’. Any 
other particulars of importance we may receive will be 
found in “Scientific News.”)—Housewirre. (Many 
remedies have been suggested in back volumes, but the 
best appear to be a hedgehog, and powdered borax 
mixed with sugar and bran.)—R. Date. (We do not 
understand your difticulty. The scheme of tuning has 
been given many times, as well as the actual manipula- 
tion required.)—H. W. (A Swan lamp with sutiicient 
current to keep it incandescent would do for the pur- 
pose ; but we are afraid those th which you refer would 
not give light enough.)—J. T. Inouam. (‘The cause is 
clearly a radical detect of the instrament, and a prac- 
tical man roust be called in to exumine it, as it is im- 
possible to say whether it can or cannot be improved 
from a mere description.)—G. B. Taytor. (No, cer- 
tainly not. Youshould study first principles.)—Swan. 
(It would be absurd to put such a question to Dr. 
Edmunds. They are known as muse volituntes, and 
are of no moment.)—BrakeBLuck. (The pressure on 
the drums of vacuum brakes cannot exceed 141b. per 
square inch, and it is extremely doubtful if such a pres- 
sure as that can be obtained. Where do you tind 
the st«tement that it is 301b. per square inch? 2. They 
are joined by an ‘‘extension’’ lme between Bishop’s- 
road and Gloucester road stations, 3. Practically iden- 
tical. All the companies north of the Thames, we 
believe, except the North London, and that is practic- 
ally connected by the North-Western. Such a question 
can be answered by reference to the time-tables.)— 
C.8. Cannetv. (It will be time enough to publish the 
sketches and description when the muchine has been 
made and found an improvement.)—W.G. E. (Change 
of airisthe best remedy. Simpie antimonial mixtures 
are preferable to the honey, vinegar, &c. If the cases 
are very severe, you should call in a medical man to sec 
the patients.)—Dovcuas. (You could use the pipes as 
return, but not as line. See many places in back num- 
bers.)—Trppy. (No cement; could be brazed, for 
which, see indices under head Soldering, and recent 
numbers; but itis a ditticult job, and you would act wisely 
by getting it done by a skilled hand.)—Dry PLATE. 
(See p. 124, No. 890.)—W. W. Jones. (Mitchell’s 
“ Manual of Practical Assaying,’’ edited by Crookes, 
Longmans and Co., contains methods, but perhaps 
Baverman’s ** Metallurgy of Iron,” Lockwood and Co., 
will answer your purpose. A great deal of information 
on the subject can be found in back volumes.)—Frvu 
Bono Punnico. (There is Napier’s “ Manual of Dye- 
ing and Dyeing Receipts,” published by Grittin, and 
Crookes’s *f Dyeing and Calico Printing,” Longmans, 
both of which are * illustrated ” with specimens of dyed 
fabrics.)—P. Incite. (The use of the acetic acid will 
do no harm, and very little good. A medical man 
would probably recommend cod-liver oil.)—Istr or 
Wicur. (You are not entitled to any compensation 
under the circumstances.)—W. H. (1. Unsuitable; it 
cracks. 2. Do you mean income tax? It so, No. 3. 
It is impossible for us to say if the assiznment of H.’s 
policy was legally effected; but if it was C. is entitled 
to the amount insured for. Better show the document 
to a respectable solicitor.) —W.8.F. (Thanks for your 
kind offer of the photograph, but we fear we could not 
spare the space. Thanks also for congratulations. 
While ‘‘ours’’ retains good friends like yourself, its 
continued and increased success is assured.)—B. M. 
(We do not think Sir Edmund Beckett supposed his 
idea would much help people who use worn-out screws 


' and badly-shaped screwdrivers; bat’ with good tools 


and screws the inconvenience complained of occurs, and 
might, we think, often be obviated by the adoption of 
Sir Edmuud Beckett's contrivance.)—K. Y. (If the 
“ child ”? is 26 years of age, we do not see why her 
mother, or any one else, need be under any anxiety on 
her account, unless, of course, she is imbecile, in which 
case, if the matter was properly seen to, her mainten- 
ance would devolve on the person who adopted her.)— 
ALEXANDER. (Directions ror making blacking, soap, 
&c., have been repeatedly given in back vols.; but we 
do not think you can hope profitably to make and sell 
small quantities of such things in competition with the 
great houses that cover the field.)—A Two YeEans’ Sug- 
SOBIRER, (55S can be had post free for tive halfpenny 
stamps; 565 is out of priot.)—A SUBSCRIBER FROM THE 
10Tn{VoLuse. (If the widower of the intestate’s daughter 
is entitled to his deceased wife’s property, of cour-e 
the administrator of the estate now in course of ad- 
ministration is justified in including him. If the pro- 
perty is personal, no one can hinder the husband from 
disposing of it as he thinks fit, unless he was merely ap- 
pointed trustee of his deceased wite’s property for the 
benefit of their children )—F. Rowe. (If you refer to 
p. 178 you will find that Mr. Lancaster has injured his 
hand, and finds a difficulty in writing. Nv doubt he 
will redeem his promise as to the medical coil as soon 
as possible.)—BuLLock. (You mean a magneto-electric 
machine, we imagine. See p. 470, No. $26, and look 
again under that head.)—Ovin. (There are no text- 
books which give detailed instructions; but in Nos. 
517, 525, 633, 551, 573, you will find information that 
will help you.)—Lo Ko. (Try gymnastic exercises. No 
other safe vey Country Watca Josrer. (If you 
are wise you will do nothing except on the advice of a 
medical man, for the most important thing is to find 
out what is the matter.)—Eeimus. (Immaterial—half 
inch inside good size for the mercury tube. 2. No, the 
platinum becomes at its brightest just as it reaches 
fusiog point. The carbon gives much the better light. 
3. We really do not know. They are not suited to the 
work, and no electrician would think of using them for 
the purpose.)—Cottopion. (There is no difference, for 
there is no such substance. MHyposulphite of soda is 
the common name for sodic thiosulphate. There is 
sodic sulphite and sodic sulphate, and you have pro- 
bably confused the “‘chemist.’? Hyposulphite of soda 
is the commercial name of the salt you require.)— 
J. J. V. (We do not know the exact method adopted, 
but there is nothing new in the arrangement. Reeds 
wera arranged vertically in American organs years ago 
by Engiish builders, and they are placed ia all sorts of 
positions by American builders.) — G. Fryer. (See 
** Joiner’s”’ letter next week. You say there is an objec- 
tion: two correspondents say there is not. Leave the 
matter now to the judgment of our readers.)—A. C. H. 
(1t cannot be done as specified. The best way is to havea 
cistern raised some feet above the aquarium.)—MINER. 
(You require a battery, and you will be able to judge 
whether you can makeone by referring to back numbers. 
See ‘* Replies.”’)—Yousa Exciter., (All particulars 
of Whitworth’s Scholarships are given in the ‘* Whit- 
worth Prospectus,’ to beobtained from the Secretary, 
Science and Art Department, South Kensington.)— 
F. L. (It depends on the size of the machine and the 
energy putinto it. Inall probability, it is of use only 
for furnishing current for medical purposes, or for the 
usual exper:ments.)—Davip, (See p. 176, last para- 
graph.)—X. Y. Z. (See p. 431, No. S876.)—Tomrirt. 
(For electric bells, kindly look through the last volume. 
You wilt tind a new door-contact on p. 617, No. 884. 
Leclanché cells, or the tinpot battery recently de- 
scribed.)—Poxcgu. (Will not the clock described on p. 
112, No. 785, suit? See the mdices to Vols. 2 
XXXI., under heads Gravity Escapement and Clocks.) 
—Cart’s Tait, (Seep. 77, No. 705. Yes,a Leclanché.) 
—AN AMATEUR ELECTRICIAN, Dublin. (Yes, quarterly, 
2s. 9d. 1. Drawings have been given in several semals 
and in some of the books. 2. Two at least. 3. We 
suppose, in the absence of the context, that it formed 
the negative plate of ihe battery. 4. We do not know. 
They are scarcely suited for arcligh's. 5. About three- 
quarters of an inch, but there is nothing of the kind.) 
—Tryvavu. (As far as the, production of current is 
concerned, the crack would have no etfect ; bat we should 
not like to be in the line of flight when you set your 
machine at work. Have you forgotten that it must re- 
volve at a high speed, and that a crack, however slight, 
would be sutticient to condemn the casting 1)—A. H. 
Mrrz. (See p.77. No. 705. You have merely to divide 
the alphabet between two needles. Yes, such a battery 
would do. Gasecarbon or coke, not charcoal. Use 
copper-wire, unless your line will be very long.) —Do.o- 
msi. (They would act correctly for a suort time, but 
if the air could guin admission, the watery vapour 
would be condensed, and dust would find its way in. 
That is why the tubes are closed.)—J.S. (You can tin 
them by first washing with acid, rinsing in water, and 
turning into a pot containiag cream of tartar, grain 
tin, and boiling water, but preferably by dipping them 
into melted tia, or if galvanised, into melted zine. The 
baths of molten metal should be covered with sal am- 


, moniac, and the nails be placed on a sort of sieve for 


dipping.)—Antr, (Whatis it you mean! If aclock- 
work train for paying out magnesium ribbon as fast as it 
burns, you can easily make one froma cheap Ameri- 
can clock.)—H. A. (If you cannot refer to our back 
volumes, procure Graham’s lectures on Breadmakinog, 
1s., of the Society of Arts.)—W.J.P. (See p. 100, No. 
836. You can go as third or fourth, as soon as you can 
get a berth; but you will find some dithculty in that. 
The only way to put in the twelve months is to apply to 
the master or owners of a steam-vessel.)—F. B. (ts it 
too much trouble for you to refer to a dictionary? As 
allsuch solutions depend for their action on the salt, 
not on the water—as much as the water will dissolve is 
put in—that is, they are ‘‘ saturated ” solutions. About 
4oz. will be required, depending to a certain extent on 
the purity of the salt.)—Dav. Srmwanrr. (See p. 81, 
number for March 31 last. We remember nothing 
else, and doubt whether the process is of much practi- 
cal use.)—W. BLow. (They are constructed in the 
usual way, but are, of course, very small. The second 
query is too indefinite. Several have been given in 
back numbers, many of which can be had.)—Butt-poa. 
(Procure a tube of moist water-colour lampblack, 
and thin with weak solution of gum -arabic.)— 
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LIGHTNING AND LIGHTNING 
CONDUCTORS,* 


To best method of protecting buildings 
from injury by lightning has been 
debated for years, but latterly a general 
consent has been given to the plan which 
provides a rod with points at the highest 
part, connects it with all the available 
metal-work of the roof, and then makes as 
perfect an electrical connection with the 
earth as is possible. Scarcely four months 
have passed since the issue of the report of 
the Lightning-rod Conference (see p. 441, 
Vol. XXXIV.), and we have the author of the 
first-mentioned work in the foot-note prac- 
tically condemning the conclusions arrived 
at by the representative men who took part 
in the Conference. Major Parnell’s book, 
apart from his hypothesis, will, however, be 
of use, as he has taken the trouble to collect 
a number of facts in reference to accidents 
from lightning without considering whether 
or not they support his views. The first 
part is a compilation of recorded facts 
and opinions, some of which are arranged in 
too unconnected a manner to be of any use; 
part the second is a superstructure of theory 
erected on the facts from the author's point 
of view, and the third part contains the 
author’s recommendations. There is one 
advantage in reading Major Parnell’s book, 
that when he comes to build up his theory 
he refers to the actual words of the 
authorities on which he bases his arguments, 
though it is awkward sometimes for the 
reader to be compelled to refer to the ex- 
tract in order to arrive at Major Parnell’s 
meaning. His case against lightning-rods 
is set out with some skill, though too much 
is made of points which have nothing to do 
with the question of the conductor itself ; 
but his view may be gathered from the fol- 
lowing passage :—‘‘ The advantages afforded 
by a lightning-rod appear to be summed up 
in the fact that, if it be in good condition, 
it tends by means of its point to furnish an 
outlet for any charge that may collect at 
the particular parts of the ground in con- 
tact with its root.” Holding that view, he 
naturally considers that it is bad practice to 
lead the carth end of a rod away from the 
walls of a building, even when the object to 
be gained is a good connection with moist 
earth ; for ordinary ground (moist earth) is 
not an accumulator of electricity like metal, 
and a rod so rooted taps a considerable ex- 
tent of ground which has nothing to do 
with the protection of the building. The 
principal disadvantages appertaining to 
lightning conductors he enumerates thus: 
CS The exposure of elevated metallic sur- 
face furnished by them ; (2) their costliness ; 
(3) the sources of failure to which, after 
erection, they are liable; (+) their tendency 
to disfigure the appearance of buildings. 
The last two ‘‘disadvantages” are both 
within control; cost is not an important 
factor, but it is essential to ascer- 
tain whether there is any disadvan- 
tage in exposing a metal rod capped 
with points which may be assumed to 
attract electricity from the clouds. Major 
Parnell holds that when a rod is well con- 


*The Action of Lightning. By Artiuur PARNELL, 
Major R.E. London : Crosby Lockwood and Co. 

Information about Lightning Conductors issued by the 
Academy of Science of France, translated by R. ANDER- 
son. London: E. and F. N. Spon, 
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nected to the ground if constitutes a local 
plate, and the exposure of elevated metal 
must always be a great disadvantage, for it 
is impossible to estimate whether its tapping 
powers are on a par with its accumulative 
properties. In ground at no great distance 
from tke rod a charge may accumulate, 
when the rod, owing to its metallic sub- 
stance, extent, and elevation, becomes liable 
to be embraced in the explosion’s line of 
least restraint. Thus, although itself a local 
plate, the rod accidentally acts as a local 
dielectric to the adjacent charged ground to 
which it is not connected, and instead of 
protocung the building positively attracts 
anger to it. The connecting of rods 
to water and gas mains is held to be 
simply giving them an additional outlet 
for the electricity tapped by them, and 
the building against which a rod so 
rooted is fixed is more exposed to injury 
than others; further, Major Parnell also 
holds that rods with roots laid in rivers, 
in wells, in moisture of any kind not 
immediately contiguous to. the structure, 
arə sources of danger to it, as the building 
thus ‘‘ protected” is merely being utilised 
to tap the electricity of the water or 
moisture. Having demolished the rod by 
attacking its principle, it is only slaying 
the slain to attack the present system by 
pointing out the ‘‘ disadvantage ” of using 
copper, of the ‘‘ expensive points,’’ of the 
extension of the roots in the search for 
moist earth, and the risks run by the faults 
due to bad design and bad workmanship. 
The fact that the author does attack the 
details would appear to indicate that 
he has a lingering doubt as to the 
justice of his condemnation. The true 
function of lightning-rods is to prevent the 
building being struck, by presenting an 
easier path for the electricity ; Major Par- 
nell contends that their true function is to 
prevent explosions occurring at all, and he 
accordingly dispenses with the long stalk, 
which he holds causes the explosion, and 
adopts iron plates buried beneath the surface 
contiguous to the walls of the building, with 
points or short rods projecting about six 
inches above the surface of the ground. The 
instances recorded by Major Parnell in his 
table he afterwards groups, and in the fairest 
manner sets out those which tell against his 
view as well as those which apparently 
support him. In studying this question, it 
is obvious that a list of buildings to which 
lightning-rods have been fixed, and which 
have altogether escaped being struck, cannot 
be accepted as evidence, for it is impossible 
to prove that the buildings would have 
been struck if the rods had not been 
there. The most valuable cases are 
those in which buildings once struck 
have enjoyed a subsequent immunity after a 
rod has been fixed; for in them it is clear 
there is the liability to be struck. More 
important still are those cases in which 
buildings to which rods have been affixed 
have been struck more frequently since they 
were ‘‘ protected ’’—though in those it is 
possible to imagine the rods were not in 
good order. It may be that the rods at the 
cathedral at Alatri, in Italy, were not of 
proper dimensions; but the fact is, that 
although the building has not been 
damaged, the rods have been struck five 
times in eight years; and in 1872, the 
water-pipes supplying the town, which 
passed about 11 yards from the earth-con- 
nections, were broken. The earth-connec- 
tions, in this case, were 13ft. long, with 
points and copper wire twisted among them, 
the whole being buried in cinders. The 
cathedral stands on high ground, a solid 
calcareous rock being found a short 
depth beneath the surface. Father Secchi 
gave a description of this case, and attri- 
buted the failure of the rods to harmlessly 
discharge the electricity to defective earth- 
connection. In this case, however, it can 


scarcely be said that the rods attracted the 
lightning, as the cathedral had been fre- 
quently struck before, and that was thereason 
Father Secchi suggested the erection of the 
conductors. A clearer case is that of the 
Sorbonne, which was struck in September, 
1880, shortly after the rods were erected, 
though it had never, so far as is known, been 
previously struck. As before, it was the rod 
that was struck, two out of six stems re- 
ceiving the flash. In this instance, the 
main stalk was a rod of iron less than 6-10in. 
square, led into a pit at a great distance 
from the buildings. Here, it may be said, 
as is undoubtedly the case, that the rod was 
too small in sectional area, but it would also 
appear to be an instance of a rod attracting 
the lightning. The cathedral of Sienna, in 
Italy, although repeatedly damaged before 
the erection of the rod, has enjoyed 
immunity ever since. A similar history 
belongs to St. Mark’s, Venice, which, 
prior to 1766, had been frequently struck 
and damaged. In that year a conductor 
was erected, and the building has not been 
struck since. Similar instances are on 
record ; so that while it is clear rods do 
protect, and have protected, in certain cases, 
it is needful to inquire how they were 
erected before condemning them in those 
cases in which they failed in their mission. 
Major Parnell concludes that lightning- 
rods, owing to their roots and points, have 
a tendency to protect the constructions to 
which they are affixed, especially ships ; 
but that owing to their stalks they have a 
tendency to injure constructions, and have 
frequently done so. To this last statement 
it will probably be replied—only when 
the conductor was not of a suitable kind, 
and was improperly erected. Major Par- 
nell’s work would have been incomplete 
without the practical measures he advo- 
cates ; but we suspect that architects will 
pay little attention to directions which in- 
volve the abolition of all metalwork on the 
outside of their buildings, except near the 
ground, and which include the disuse of 
wooden roof coverings. 

Amongst the means suggested by Major 
Parnell for avoiding lightning strokes, is 
the use of grates on the ground-floors of 
country houses, with wide vertical horns to 
sink into the soil, and numerous ornamental 
pointed projections on any portion above 
ground. His principal idea, however, is 
the use of the electric tap, instead of the con- 
ductor, which is formed of plates of iron, 
each jin. thick, 4ft. long by Gin. wide. Into 
that, lin. from the edge, are to be riveted 
two wrought-iron rods ĝin. in diameter, 
sharply pointed, and 12in. long. Thesc 
plates are to be laid flat, at a depth of Gin. 
around the building, with one edge touch- 
ing the wall, if possible, thus leaving the 
pots projecting for Gin. at intervals of 2ft. 
These plates would be applied only to the 
prominent features of a building—e.v., the 
tower of a church, and their cost is esti- 
mated at 1s. 6d. per foot run; but it is 
obvious that the electric taps might take 
the form of ornamental castings, with ver- 
tical webs for making the earth-connections. 
It must be confessed that Major Parnell’s 
system is economical, as compared with the 
present arrangements; it remains to be 
proved whether it is equally efficient. 

Of the second work mentioned in the 
foot-note there is little to say, save that it 
is intended by the translator to form au 
appendix to his treatise on lightning con- 
ductors. It is a classical pamphlet on the 
subject, issued under the authority of onc 
of the most distinguished scientific bodics 
in the world. The two works may be 
studied together with advantage; for tbe 
French system, it is well known, provides 
the public buildings with a bristling array 
of conductors or points, presenting a large 
extent of metallic surface—in fact, a con- 
centration of metal in the most elevated 
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position ;, just where it ought not to be, 
according to, Major Parnell. The informa- 
tion contained in the ‘‘ pamphlet” com- 
prises the substance of the various reports 
made to the Academy by experts since 
1823, when the first was drawn up by M. 
Gay-Lussac. It is the orthodox view of the 
.subject, and the systems described are 


expensive as compared with the cheap 


method of protection above described. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By Joun Watson WARMAN, 
Associate of the College of Organists, London, 


g Th exception referred to is this. In 

2-Manual Instruments that have 
not a large Pedal Organ it is extremely 
. desirable that the Coupler Swell to Great 
be of the kind which I have termed a 
Ctar: one,—that. is to say, of such a con- 
struction that when both it and the Coupler 
Great to Pedale are in Action together, yet that 
the Swell Organ shall not be united to the 
Pedale. This idea of a Clear Coupler occurred 
to the present writer at about the beginning 
of 1877: the real value. of the device, in all 
Organs of the kind just mentioned, must be 
obvious on a moment’s consideration, for while 
sach a Pedale, supplemented only by the Great, 
will often furnish a really excellent Bass to 
the Swell and Great united; the same Pedale 
supplemented by the Swell as well as by the 
Great will. bo always very unpleasant, and some- 
times actually intolerable (,—though it is only 
what hundreds of Organists have at the present 
time to submit to). It is' of course, generally 
desirable (see 7, next) that there be a distinct 
Ooupler Swell to Pedale also provided,—for 
special or for extra powerful effects. See, 
at this point, what is said at s, next. 


r. It will now be fully apprehended that when 
the foregoing expedient is adopted, the Partici- 
pation of Nose with the Great Manual Key must 
be sacrificed ; for the Clearance of the Coupling 
can obviously be secured only by the Pedal Key’s 
being made to drive the Pallet Action of the 
Great Key without depressing the latter itself 
(because if an actual Key be put down, any 
Coupling in action with its Section must become 
acted upon also). A more particular description 
of the Olear Coupler will be found at 90, 7, 
together with information as to the influence of 
such Ooupler on the necessity for Key-Partici- 
pation (see here at y, ante; and again at s, next). 
Along with this question of the structure of any 
Manual to Pedale Coupler there must often be con- 
sidered that of the admission of or necessity for 
such Ooupler at all ;—as, for instance, when there 
are four Manuals present, the Solo to Pedale may 
ocoasionally be dispensed with; and where there 
are three Manuals, the Swell to Pedale may in 
some cases be sacrificed: on all these points 
seo fully in Departments SCHEDULES and SPECI- 

-¥ICATIONS. 


rr. It is to be noted that tor any Manual 
that has another Manual beneath it, the treat- 
ment of causing the Pedal Coupling Sti-ker to 
act. free of its Key-tail is strongly desirable 
“under any circumstances whatever, in order 

‘that such higher Manual may be the more easily 

Removable for Access to the lower Manual. If 
‘the Nose of the. Backfall, or Lever, or Square be 
not in actual contact with such Key-tail (see o. 
ante), but be raised above latter, of course such 
Pedal Coupling Sticker must be made longer 
accordingly. 

rrr. Au Instanze of the S well-to-Ped. Stickers’ 
entering the Square-Noses of the be bar Key- 
Action of such Swell occurs in the Hoddesdon 
Organ (see 60, 9; and m, next). 

r, Bis. That which has now been said as to 
the Man.-to-Ped. Sticker’s being inserted into 
the Square or other Action Nose applies, of 
course, more especially to any Manual which 
has a second Manual placed under it,—the 
reason being the facilitation of access to such 
lower Manual. It thus follows that, for any 
Manual which is absolutely the lowermost one in 
any Organ, there does not exist so strong a 
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reason for the aforesaid treatment of the Man.- 
to-Ped. Coupling Contact: and we may, in 
fact, lay down as a rule, that for such lower- 
most Manual the Man.-to-Ped. Sticker or other 


rrr, Bis. For these reasons the Builder should 
here act according to circumstances. Under all 
conditions the contact of the Coupler Man.-to- 
Ped., when made actually against the Key, should 


contact may be freely made against the Key-tail | preferably be set either directly beneath, or just 


itself, unless a different treatment is required for 
the provision of the Clear Coupler just described, 
or else the Square or other Action Nose is for 
any other reason set directly on such Tails‘of 
lowest. Keys ;—for a moment’s reflection. will 
show that tho Wiring of a Sticker into the 
under face of a Manual Key does not of itself 
furnish any real obstacle to the removal of such 
Key, while that, on the other hand, such a 
contact of Action with latter ensures its proper 
Participation (see n, ante), and this in a natural 
and easy manner. A few words must now be 
given for definite direction as to the precise 
point of contact to be observed for the Action of 
the Coupler Manual to Pedale when such contact 
is made against the Keys themselves. 


rr, Bis. Of course, the best point, absolutely, 
for such contact would be exactly Jencath the 
point of contact of the regular Action of the 
same Key to its Pallett; for then, while on the 
one hand the length—and consequent ob- 
structiveness—of the Key would not require to 
be increased, on the other hand there could be 
no risk of the Coupling Action’s causing a 
lifting of such Key fore-end (see m, ante). But 
such a treatment as this world obviously 
demand that either the Stickers should be 
wireless—so passing through a Register—or, 
that if wired, such wires did not extend through 
the Key; and, moreover, that if both sets of 
Stickers were so wired, the wires of both sets 
should be inserted in ove single hole in each Key. 
Concerning these points, see fully hereafter in 
Departments COUPLING- ACTION and KEY- ACTION ; 
it will be sufficient here to observe that neither 
of such Treatments can be relied on as being 
desirable or practicable in ordinary cases of 
Conpling- Actions. 


Actually, therefore, the best remaining point 
of contact for the Coupling to Pedals, when 
made against the Key, will be the extreme [rear] 
end or tail of the latter this is, remember, 
speaking exclusively of any Slope or Wedge—see 
z, ante—which may exist beyond such point of 
contact; refer to Treatment 5,—at r, next, 7th 
parag.); and the contact of the regular Action 
to Pallett will then be set at just inside the 
Coupler contact, and as near to latter as is prac- 
ticable without risk of fouling or of breaking 
one Wire-hole into the other. By this means 
there can be no possibility of the fore-lifting of 
the Key, mentioned a ittle back. With regard to 
more exact directions see in the future PART 
DETAILED ; it will be sufficient here to define 
that the lateral distance between such two 
points of Action contact should not be greater 
than jin., and that it should preferably be as 
much less than this as is practicable, but that it 
probably can never be less than + in. 


But to the foregoing treatment, which in- 
volves a virtual elongation of the Key, there may 
frequently be objections,—such as that the Key 
may already be excessively long, or that uni- 
formity in length with another Manual (see g, 
ante) is strongly called for, or that it is extremely 
desirable to secure a space immediately beyond 
the regular action point of that Key against 
which the Ped. Coupler acts directly. 


The requirement most likely to have practical 
weight here is the last mentioned, as existent in 
the treatment described further on for the Front 
Regulation of the Swell Clavier. Turn, therefore, 
at this point to what is there said (comm. at 4, 
next, 9th parag.), from whioh it will be at once 
seen, that if the Tail of the Great-Org. Key ex- 
tends back beyond the Regular Action Sticker of 
such Key, the Sticker of the Action for Swell- 
to-Pedals will inevitably also be thrown rear- 
ward to a corresponding extent, and, as the 
Noses of the Squares or Backfalls of the regular 
Swell-Org. Action are still required to extend 
as far forward as the Great-Org. regular Stickers 
(assuming these latter to be present), the ulti- 
mate consequence must be an elongation of the 
said Nose of the Swell Square or Backfall,—itself 
baying an increase total in the size of the 
atter. 


[Of course the preceeding constitutes a valid 
though not very forcible objection to the pruvi- 
sion of Front Regulation for the Swell-Organ 
under such conditions: see at A, next, 10th 


parag. | 


rearward beyond, the contact of the regular 
Action leading from the same Key; and if the 
coming into and out of coupling action be by 
means of a Slope (see again at z, ante), such 
Sloped portion will extend to the rearward of its 
own point of contact (see again at 7, next, 7th 
parag.). But where the Key is of considerable 
length — so that there is no real danger 
of its fore-lifting—, and a Front Regulation 
of the Manual next above is really neces- 
sary or desirable (as when access to the 
Organ for interior Regulation is not easy), 
or where space beyond the Tails of the 
lower Keys is for any other purpose valuable—, 
then, it will often be the better treatment to set 
the regular Action contact at the extreme end of 
the Key, and the Pedals Coupler contact just 
forward of and inside of it; and any existent 
Sloping should in this case run inwards,—that 
is, forwards towards Player. Ooncerning the 
actual [plan] distance between the two Con- 
tacts, sce what has been stated a little back (at 
rr, Bis, ante,—2nd parag.), — noting, that 
whenever the said Coupler contact is that which 
is the nearer one to the Player, the said 
distance should be as contracted as is possible, in 
order to diminish risk of the fore-lifting of the 
Key. 

It will thus be seen that with the Pedals 
Coupler contact set beyond the Regular Action 
contact, the Length Total of the Key will be 
determined irrespective of the last named ; but 
that with the less preferable treatment of the 
Coupling contact set inside the Regular contact, 
the said total length will be determined as 
entirely independent of the existence of such 
Coupler. 


S. (7) Coupler between Manuals.—It is some- 
what strange that the benefits of placing the 
Manual to Manual Coupler actually between the 
two sets of Keys should have been so little 
realised. The treatment was common enough 
some years ago (see ¿, ante and on), but is now 
looked upon with much. disfavour, — quite 
wrongly, as the following list of only the 
chief of its advantages will show:—1, Less 
material is consumed; 2, Less workman- 
ship involved; 3, Total weight or momentum 
lessened; 4, Greater quietness ensured when 
in action (if Coupler be properly con- 
structed; see objection D); 5, Suitability for 
the requirements of a Buffet (particularly when 
latter is Reversed, in which case the Backfail 
form of Coupler often becomes impracticable 
from want of room) ; 6, Greater facility given for 
Removal of the Coupling mechanism; 7 (very 
important), Suitability for the application of a 
Clear Coupler,—on which point go over what 
has been said with No. 6 previous (comm. at q, 
ante), looking also at 7, next; 8, Similar suit- 
ability, to some extent, for the provision of a 
Part Coupler (see Ex. 1, at f, next); 9, The 
rendering of Key-Participation sometimes less 
necessary (see s, next); 10, Such Participation 
of the Manual to Manual is at once ensured. 


The objections that have at various times been 
nen against the having of a Coupler between 
two Manuals are :—(4) Interference with Slant- 
ing one of two sets of [Manual] Keys for the 
purpose of passing latter through the Stickers of 
the other such set; (B) Prevention of Access to 
some of the Manual Keys; (C) Want of Smooth- 
ness in the Coming-on of the Coupler while a 
Chord is put down on the Manual ¢o which the 
Coupling is made; (D) Noise when the Uoupler 
is not in Action. 


t- A few words will dispose of these. 4 is 
rendered of no force by reason of a Device to be 
directly (at z, next) mentioned: and even 
without such expedient the Keys could be 
sharply [plan] Cranked so as to pass through the 
Stickers or the Trackers of the other Manual,_— 
though such a Treatment is not to be advocated, 
because it throws the point of the Coupler- 
Contact nearer to the Key Mid-Pin (see m, ante). 
B is of no weight whatever; for, access to the 
upper of the two Manuals is obviously not 
aftected at all by a Coupler beneath it, and as 
to the lower Manual it is equally manifest 
that under any circumstances the upper Keys 
must be removed to get at it, and that the 
taking away of tho Coupling Mechanism itself 
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will be the work of but afew seconds. C can| work as this, is—that having decided the posi-| it. This done, you have the floor and ceiling- 
exist only where the Coupling is not of a proper | tion for the soil-pipe, as in the corner, Fig. 189, | lines, as also the soil-pipe lines. 


type; thus, the Drumstick form, if correctly | 


constructed, comes on smoothly enough, whether 
any Keys be down or not. D can occur only 
where the Drumsticks are not properly hung; 
and even in such case rattling can be prevented 
by the simple expedient of keeping them clear 
of both the sets of Keys when the Coupler is 
not in’Action (see y, ante). 


For further information on some different 
forms of Coupling-Actions see own future Dc- 
partment ; also the EXEMPLARES, —commenrncing 
at.d, next. 

(Zo be continued.) 


PRACTICAL NOTES ON PLUMBING.— 
XXXIII.” 
By P. J. Davæs, H.M.A.S.P., &e. 


Cradle Urinals. i 


IG. 188 represents a front viow of the cradle 
urinal fixed against tho wail, and with a 
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valve E, worked with a rod J; the lever of the 
valve is kept from too suddenly closing by the use 
of the regulator K. It will be manifest to all 
practical men that any of the actuating arrange- 
ments of the water-valves belonging to either 
closets or urinals that have hitherto been 
described and illustrated, may be worked in 
with each other accordingly as circumstances 
may require, for instance: the door in Fig. 
182 may be made to work the valve V, Fig. 
173, or the lever D in Fig. 188, &c. 

Before closing this chapter on door and seat 
action closets and urinals, it will be as well 
to mention that they are, as a rule, only fitted 
in places, and under circumstances where the 
users neglect, or cannot be depended upcn, to 
pull the handles for flushing the basins, &o. 
They also are very useful in preventing waste 
where persons, mainly through negligence, will 
leave the handle up, and so leave the water to 
waste for days together. 

It is of the greatest importance that the 
valves and pipes should be thoroughly washed 
and cleaned after fixing, to prevent the possi- 
bility of any dirt or other extraneous matter 
being deposited between the face and seating of 
the valve, so as to avoid any chance of leakago. 

As some say that a change is as good as a 
holiday, for a timo let us turn to 


Fixing Soil-Pipes and Traps. 


(See chapter XX.) This is according to promise 
when writing that chapter. 

Fig. 189 is a plan of a water-closet. A is the 
trap; B the outlet, branched into the soil-pipe, 
S. This pipe is shown in this diagram at the 
left-hand corner of the w.c.; this position, 
however, is not compulsory, as it may be fixed 
at any other convenient part, at the disoretion 
of the plumber, <c. 

„Fig. 190 represents a side elevation of the 
Pipe and ©-trap, as ordinarily fixed. The 
proper course to pursue in setting out such 
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place ‘the centre of the trap-dip (if for a valve- 
closet) 14in. from the back of the brick-work, as 
from A toH; but, on the other hand, if for a 
pan-closet, 12}in.: and, again, if the closet ia 
less:than 3ft. Gin. wide, place the trap lin. out of 
the centre,.as ahown, the greatest distance being 
from F to A; or, in other words, keep the 
centre.of ‘the trap lin. to the right of the centre 
of the:dloset, which will allow the dish and pull 
of the closet to come within the flap, and give a 
good rail to the closet seat. Next take the 
distance from the centre of the trap<dip to the 
back of the brickwork, allowing for the soil- 
pipe not going quite back (as shown) in the 
corner behind the soil-pipe; the most advisable 
plan is to take a short length of the soil-pipe 
and place it in the angle ; then take the distance 
from the front of the pipe, as at J, to the centre 
of the trap (say this is 2ft. 6in.). Next is the 
fall; for this refer to Fig. 190; as a general 
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rule it will be found that there is a 9in. joist to 
word between, as from the floor-line G to tho 
ceiling-line C, so that there can be at least 4in. 
fallin the short length between I and J without 
the outlet-pipe being below the ceiling. 

These distances being arranged, proceed to 
mark them. on the floor or bench, as at Fig. 191, 
in the following manner:—Firstly, with the 
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chalk-line snap the floor-line 1, 2, afterwards 
the ceiling-line 3, 4, 9in. from the floor-line 
(that is assuming it to be a 9in. joist), but if 
only a 7in. joist the ceiling-line must be only 
Jin., and so on in proportion. Now, with the 
square strike the back-line 5, 6, which must be 
square to the floor-line, because we are justified 
in assuming that the walls are thoroughly per- 
pendicular and the floors horizontal; hence, the 
reason for the back-line being square to the 
floor-line. Now assume the soil-pipe to be a 
4in. pipe, 4in. thick; strike the pipe-line, 7, 8, 
44in. away from the line 5, 6, and parallel to 


Next, upon the floor-line, set back the dis- 
tance from the centre of the dip to the front of 
the soil-pipe, which I have already said is 
2ft. Gin., as from A to J, Figs. 189 and 190; 
then mark 2jin. each side of the point A, Fig. 
191, as at 9, 12; this will be for the dip lines 
9,10, 11, 12; draw these lines parallel to the 
wall or soil-pipe lines, and square to the floor- 
lines. Now take the trap and lay its top edge 
upon the floor-line, as illustrated at Q Y, Figs. 
192 and 193; be assured that the top cheek lies 
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lovel, which may be adjusted by placing a piece 
of iin. or 3in. board R, Fig. 193, under the - 
trap, sufficient to allow for the flange 18; then, 
to be quite certain that you have the exact 
length for the outgo, place the heel of a small 
square W X, Fig. 192, upon the dip-line, and 
adjust the dip of the trap to the blado of the 
square. This done, you may be quite positive 
that your lengths are accurate. Next, with a 
blacklead pencil (see V, 19, Fig. 193) held 
plumb with the band of the trap, mark round 
the outgo as shown. The outgo of all traps . 
should be straight, as at 20 and 21, Fig. 192. 
Now take the trap away, and with the straight- 
edge held to the straight part of tho line 
marked, draw the line KL; this is your. 
cutting line for the short length of pipo B, Figs. 
192, 191, 190, 198, and 189; this done, draw 
the pipe lines, 13, 14, 15, 16, care being taken 
to get the proper points for the outlet of the 
trap as at QI, Fig. 191. Of course, the points . 
23 and 24 must be taken from the meeting point 
of the ceiling-line with the pipe-line—that is, 
in cases where you wish to have all the fall you 
can get; but this is not always wanted. Now, : 
having these lines 13, 14, 15, 16, lay the pipe 
as shown by the dotted lines 25 and 26, Fig. 191, 

and 23 and 24, Fig. 192, upon the lines, using 
the square as you did with the dip- pipe; er if 
it is a bend, as at 21, 24, 25, 26, Fig. 193, do 
likewise; then with a saw (a long panel saw is. 
best) cut the lead pipe through and true to the 
lines LK and 7, 8. This will be the exact. 
length for the outlet pipo, besides being cut. 
true to suit both trap and pipe. Open the 
pipe S, Figs. 190, 191, 192; and to come up to. 
a true round hole and face line for the branch. 
pipe to enter, let the lead project §th of an inch 
past the face, to receive the branch pipe as at 30, 

and the section 31, Fig. 192. I need not here 

explain the method of joint-making, nor the 

preparation of it, but assume that my readors 

are already efficient in that branch. Having 

everything soiled, lay the trap down in its place 

as before, upon the floor-line, and also the 
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out-go pipe as fitted; then mark the trap for 
shaving, shave it, and again lay it down; next, 
with a ladle half-full of solder, tack the trap to 
the out-go pipe, so as to fix it together; pick the 
whole up and fix it on its end in a position 
something like the illustration, Fig. 194. After 
the joint is wiped, as at II, Fig. 190, lay it 
down again upon your lines and tack the branch 
joint 23, 24, Fig. 192; but be careful to block 
the pipes up to a level with the trap outgo, as 
shown at UT, Fig. 193; then pick up the trap, 
outgo-pipe, and soil-pipe. in such a manner that 
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‘the soil-pipe 8 will lie upon its back, as shown 
at P 6, Fig. 190. This position may be viewed 
‘by sighting along the arrow at 36, 37, Fig. 
190. When the joint is made, solder on your 
. tacks for supporting the soil-pipe; then fix it 
~in its place. l Pina 

Fig. 195 is an illustration showing the same 
‘method for fixing the half #-trap. The lines 
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: aro all the same excepting the outgo QK, which 
-must be struck straight across the outgo and the 
outlet-pipe, cut to the line Q K, as before ; this 
_ joint may be made underhanded or upright. 
After what has been described, the lines 
suitable for any kind of pipe-work may be 
easily arrived at, and the main thing is to be 
careful about your measurements and points. 


WATCH -CLEANING AND 
REPAIRING. 


By “A Fetrow-Worran.”’ 


{Continued from page 188.) 
Drawing a Hairspring. 


Dr a hairspring comes under the 
heading of what jobbers generally call 
‘‘ doctoring a hairapring.” Now, although I do 
not agree with ‘‘doctoring ’’ as a rule, in some 
instances wheretbe beginner has notthe necessary 
means to keep a stock of hairsprings in hand, he 
would be glad to know a remedy of how to make 
the old hairspring do. I will try, therefore, to 
describe a simple tool by which I draw hair- 
springs. Fig. 49 isa side view of full size draw- 
ing. A is pair of pliers, B hairapring, C the 
graver (which I have drawn this way on purpose 
to show its face), D piece of brass plae, E is 
shaving coming from hairspring, F is a picce of 


wire for rest. Now look at Fig. 50, and you will, 


eee that the rest goes out, then up, then rnder 
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the graver ; the knob of the small drawer, same 
eize as sketch, will do for handle. 
should be about length shown. Do not press 
hard on your graver. There should be a little 
pin where the arrow points (Fig. 50) to keep 
the graver from slipping. The rest should be 
alittle above the level of plateD. You must 
raise it gradually until your graver cuts to your 
satisfaction, and then fasten it. 


(Zo be continued.) 


THE USE OF STAINING FLUIDS IN 
VEGETABLE MICROSCOPY.’ 

N bringing this subject before you this even- 

ing, it is not my intention to give a formal 

and original lecture on the use of staining fluids ; 

although, as many of you kaow, I have, for many 


years past, made copious use of various reagents 


in the investigations in which I have been engaged. 
In the course of my work I have, no doubt, made 


use of staining fluids which, up to that time, had 


either not been used or not been referred to in 


published articles; but I feel very strongly that it 
is unwise and improper to claim or reclaim priority 


in any matter of manipulation or methods of 


research, and I will, therefore ask you to regard 
this paper as the best résumé of the subject I am 


able, with the time at my disposal, to bring be- 
fore you. 


Staining fluids are used by the microscopist for 
either of three purposes: lst, in purely scientific 
investigation, chiefly to differentiate the living from 


the non-living, or for the purpose of discriminating 
between tissues which, unstained, so closely re- 
semble each other as to be undistinguishable; 2ad, 
to allow of the more ready demonstration of 
different classes of tissues, as in transverse sections 


of wood-stems; and 3rd, to make pretty objects 


for show purposes. 

We will take the first of these groups as our 
starting-point, as not only being mure in accord- 
ance with the spirit, or what ought to be the spirit, 
of this society, but also because the use of staining 


fluids came into microscopy in connection with pure 


biological research : that their larger use in modern 


times lies in another direction is possibly a matter 


to be regretted. The first, or at all events nearly 
the first, staining fluid used was a solution of 
iodine for the purpose of demonstrating the pre- 


sence or absence of starch in a vegetable tissue, and 
iodine solution is the first reagent with which the 
scientific phyto-microscopist should make himself 


familiar. For general purposes, an alkaline solu- 


tion is preferable, and may be. prepared by taking 


one grain of icdine, three grains of iodide of potas- 
sium, and dissolving them in one ounce of distilled 


water. The method of applying. the test is well 


known to all but the merest beginner in micro- 


scopy, but may, perhaps, be mentioned. Suppose 
you have any thin section of plant-structure on 
the slide under observation ; the section is probably 
immersed in water under a thin cover-giass, and 
you wish to apply the test without disturbing the 
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section or even removing the slide from the stage 
of.your microscope. Take a drop of the iodine 
solution on the end of a glass rod, which must 
be perfectly clean, place the drop of solution 
on the slide close to and touching one edge of the 
cover-glass, touch the opposite edge with a piece 
of blotting-paper, and as the paper absorbs the 
water on its side of the cover, the iodine solution 
will run under to replace it. With practice you 
can remove the water by the blotting-paper whilst 
the eye is applied to the microscope, and the re- 
action watched as it proceeds. It is hardly needful 
to add that the presence of starch is shown by a 
blue-violet colouration. The protoplasm matters 
in vegetable structures are coloured yellowish 
brown, as are also the woody tissues in a.greater or 
losser degree. The use of iodine, however, does not 
end in the yellow and the violet reactions of these 
three classes of tissues or substances respectively, 
for, as was known very long ago, it can be used in 
the detection of cellulose, the substance of which 
vegetable cell-walls are composed. The ap- 
plication of the test for that purpose is not 
so simple, but is by no means. difficult. 
The experiment is more easily performed on 


‘asection which has not been immersed in water. 


Take an alcoholic solution of iodine (good sherry- 
coloured solution) and thoroughly stain the section, 
remove all surplus iodine solution and appl 
tolerably strong sulphuric acid (1 part acid to 2 or 
water), wait a few seconds and if the experiment 
has been successfully performed you will notice 
that all the cellulose cell walls assume the blue 
violet colour characteristic of starch. The principle 
iodine reactions in vegetable microscopy, then, are— 
alkaline soiution of iodine: starch stains blue 
violet; cellulose stains yellowish brown; protoplasm, 
wood, and cellulose stains darker brown. {odine 
and sulphuric acid: Cellulose stains blue violet. 


A modification of the iodine test, known as ' 


Schultz's test, has been recommended as a test for 
cellulose; but my personal experience of it is very 
limited. The solution is prepared as follows :— 
zinc is dissolved in hydrochloric acid, and the solu- 
tion is allowed to evaporate in contact with 
metallic zinc, until it attains the consistency of a 
syrup ; this syrup is then saturated with iodide of 
potassium, and iodine is last added. 

Passing over tests, such as Millon’s acid nitrate 
of mercury test, and the sulphuric acid and sugar 
tests for albuminoids, we will next notice the use of 
carmine as a staining fluid. 

Probably no staining fluid, hardly any method 
of research, has made so much noise in the world as 
this. Brought prominently to the front many 
years ago by Dr. Beale, it has proved in his hands 
of great value, and may almost be said to form the 
foundation of his system of biological philosophy. 
Dr. Beale’s method of preparing the fluid is as 
follows :—Take carmine 10 grains, strong liquid 
ammonia half a drachm, Price’s glycerine two 
ounces, distilled water two ounces, alcohol $oz. 
The carmine is to be placed in a test-tube, and 
the ammonia edded to it. Upon applying 
fhe gentle heat of a spirit-lamp the car- 
Boil it up for a few 
seconds, and allow it to cool before adding 
the other ingredients. Lastly, filter it, or 
allow itto stand, and decant off the clear solu- 
tion. The solution should be neither too alkaline 
nor perfectly neutral. If the former, the colouring 
becomes too intense, and thus much of the soft or 
imperfectly-formed tissue is destroyed; if the latter, 
the uniform staining of formed and germinal matter 
mars the result. The permeating power of the 
solution may be increased by the addition of a 
little more water and alcohol. ‘After the prepara- 
tion has been propery stained, it should be removed 
to, and washed in a solution of strong glycerine in 
half its bulk of water, and then transferred to an 
acid fluid composed of strong glycerine, one ounce ; 
strong acetic acid, five drops; where it mUst 
remain three or four days to regain the volume it 
occupied when fresh. Beale’s carmine fluid is not 
one which commends itself much to the mere 
preparer of pretty objects; but carefully-cut 
sections of soft-stem plants, carefully stained 
by various carmine fluids, are by no means 
to be despised by such as care only for the 
costhetics of microscopy. It is to the micro- 
biologist, however, that carmine is the most useful; 
and although, to a certain extent, it has been 
superseded by aniline dyes, logwood solution, and 
other fluids, 1t is, to my mind, for certain purposes 
by far the most valuable reagent we huve, and 
the permanence of its staining is far beyond that 
of any aniline dye. 

_ The most important uso of carmine'staining fluid 
is in the differentiation of different portions of the 
protoplasmic matters in a cell or tissue, and upon the 
differential behaviour of these different portions of 
protoplasm Dr. Beale bases his theory of bioplasm, 
of germinal and formed matter. To use his own 
words: * ‘*The matter which I have termed form- 
ing, living, or germina! matter, to which I have 
more recently given the name bioplasm, has 
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been lately spoken of by others as protoplasm. 
- ..- The word ‘protoplasm’ would have been 
used by me, had the term been restricted to the 
matter of the tissues, which I termed living or 
germinal matter, and which I showed, in my lec- 
tures at the College of Physicians in 1861, under- 
went conversion into formed matters, and were 
concerned in forming all tissue. But under the 
term ‘protoplasm’ has been included the contrac- 
tile tissue of muscle, the axis cylinder of the nerve- 
fibres, processes of nerve-cells, and many other 
textures which undoubtedly consist of formed 
material, and are entirely destitute of the pro- 
perties which bslong to my ‘germinal matter’ or 
*bioplasm.’ Moreover, the nucleus and nucleolus 
were by many writers considered to be distinct 
from the protoplasm. On the other hand, I showed 
that the nucleus and nucleolus were living. My 
bioplasm, germinal or living matter, there- 
fore includes both nucleus and _ nucleolus, 
as well as some forms of the protoplasmic matter 
of authors.” The proposition thus is, that 
what we are all in the habit of calling 
protoplasm really consists of a living and 
formative substance, which is bioplasm, and 
a substance which is formed out of (Dr. 
Beale would probably not say formed dy) 
the bioplasm, and the problem is, to demon- 
strate the existence of these two forms of proto- 
plasm.* The answer to the problem arises out of 
another proposition, ‘‘ that all bioplasm is coloured 
red by an ammoniucal solution of carmine, while all 
formed material, notwithstanding it has been tra- 
versed by the alkaline colouring fluid, remains 
perfectly colourless, In practice certain precautions 
are necesssary, and the density and composition of 
the colouring-fluid must be slightly varied in 
special cases. But it is necessary that I should state 
distinctly that if the process be properly conducted, 
every kind of living or germinal matter or bioplasm 
receives and fixes the colour, while no kind of 
formed material known is stained under the same 
circumstances.’ It is, of course, no part of my 
duty to-night to express any opinion on the sound- 
ness of Dr. Beale’s biological opinions, and, under 
any circumstances, it would be mere presumption 
on my part were I to attempt to do so. All I have 
to do is to point out that, for the purpose of clearly 
demonstrating various shades of difference in the 
constitution of ‘‘ protoplasmic’? masses in a cell, 
demonstrating nuclei and nucleoli, Beale’s carmine 
fluid is a most valuable agent. It isa little trouble- 
some to prepare, but will keep for years, and the 
stained preparations are extremely permanent. 
Various other preparations of carmine have been 
introduced into practice. Amongst the more recent 
ones may be given the following,t due to Prof. H. 
Grenacher, and extracted from the Journal of the 
Microscopical Society for 1879 :— 

Alum Carmine.—A 1 to 5 per cent. solution of 
common or ammonia alum in water is boiled for 
10 to 20 minutes, with 4 to 1 per cent. of powdered 
carmine, and the solution filtered when cold. The 
solution is of a rich red colour, inclining to purple, 
and when concentrated stains a section in five to 
ten minutes. Sections, when washed in water for 
a couple of minutes after staining, have a purple 
or lilac colour; the staining also is less diffuse, an 
more confined to the nuclei, than in the case of the 
ordinary solution of carmine or picro-carmine. It 
has also the advantage of not over-staining, even 
if a section be left in it fora whole day; and if it 
dries up by evaporation (in a watch-glass, for 
instance), the addition of a little water will render 
it once more fit for use, no precipitato being pro- 
duced. It is advisable to add a few drops of some 
antiseptic to the solution. It will then keep for 
years. 

Borax Carmine.—A one to two per cent. 
solution (aqueous) of borax is boiled with 
+ to ł per cent. of powdered carmine. To the 
dark purple solution acetic acid is continuously 
added, drop by drop, with constant shaking until a 
bright red colour is attained. It is then filtered, or, 
as it filters very slowly, allowed to stand and then 
decanted. This solution stains sections very 
rapidly, in from one-half to three minutes, but quite 

iformly. If, however, they are washed with 
water, and placed in a watch-glass of from 50 to 
70 per cent. of alcohol, containing a drop of 
hydrochloric acid, the colouring matter is removed 
from all parts of the tissue except the nuclei, 
which remain deeply stained. 

Alcoholic Carmine.—To d0cc. of strong alcohol 
(60 to 80 per cent.) three or four drops of hydro- 
cloric acid are added, as much powdered carmine 
as will lie on the point of a knife (the size of the 
knife is not stated—presumably a clasp knife or 
small dessert-knife is meant) 1s added, and the 
whole boiled for ten minutes, and filtered when 
cold. The exact proportion of carmine and acid 
depend upon the quality of the former. If a 
section pluced in the fluid stains in five to ten 
minutes uniformly, there is uot sufficient acid, and 


* Apart from the question of nomenclature and its at- 
tendant theory, no biologist would, I think, dissent froin 
this ciassitication. 
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more must bé added. If, after standing for some 
days, the solution assumes a yellowish red colour, 
too much acid has been added, and the excess must 
be neutralised by cautious addition of ammonia. 

After staining, the sections must be rinsed in 
alcohol, not in water; also, if the solution has 
been too strong, it must be diluted with alcohol, as 
water precipitates the carmine. 

Purpurin.—Aboat as much purpurin as will lie 
on the point of a knifeis boiled in 50cc. of glycerine. 
The latter may be concentrated, or have a little 
water added to it. The resulting orange-red, 
fluorescent solution is allowed to stand for two or 
throe days and is then filtered. Unlike Ranvier’s 
solution of purpurpin, it may be kept for months 
without precipitation. 

All the above fluids are stated to be quite 
permanent in the case of balsam preparations; if 
glycerine be used as the mounting fluid, it should 
be slightly acidulated. 

Logwood.—Another staining fluid of value in the 
examination of protoplasm is solution of logwood. 
I have used a preparation made by the formula pub- 

ished some years since by Prof. Arnold, of New 
York, with success. The solution is made as fol- 
lows:—The ordinary extract of logwood is finely pul- 
verised in a mortar, and about three times its bulk 
of powdered alum added; the two ingredients are 
well rubbed together and mixed with a small 
quantity of distilled water. The complete admix- 
ture of the hæmotoxylin is necessary, and this will 


‘require fifteen to twenty minutes’ vigorous stirring. 


More water may now be poured on, and the solu- 
tion, after filtration, should present a clear, some- 
what dark violet colour. If dirty red is obtained, 
more alum must be incorporated, and the 
mixture again filtered. By always having 
an excess of both alum and hematoxylin 
in the mortar, a saturated solution can be 
obtained, which after filtration may be combined 
with alcohol, one ounce of the logwood fluid 
with two drachms of 75 per cent. alcohol. A much 
better colour is produced by allowing the mixture, 
after thorough trituration, to stand for several 
days before filtration and addition of alcohol. This 
stain colours very rapidly: the nucleus becomes a 
dark purple, and the remainder of the proto- 
plasm a neutral tint. I have found the fluid ex- 
tremely useful in the examination of growing points 
and the structure of ferns. 

Aniline Dyes.—My experience of aniline stain- 
ing fluids only dates back to about 1868, after 
which I made use of them for several years in the 
demonstration of the structural elements of plant- 
stems, and later also in the examination of proto- 
plasmic matters. Aniline staining fluids generally 
have the merit of being easy to prepare and apply, 
but have the unfortunate fault of lack of perma- 
nency if much exposed to light. Mr. W. H. Jack- 
son some years since* published a method by which 
magenta-stained specimens could, he thought, be 
made reasonably permanent. The process arose out 
of the following considerations. ‘‘Rosaniline or 
magenta is a triamine, and, therefore, with mono- 
basic acids forms three salts, in which one, two, or 
three atoms of hydrogen are replaced by the acid 
radical. The tri-acid salts are obtained in the 


d | presence of an excess of acid, and are all colour- 


less, or nearly so, for the most part having a dull 
reddish-brown tint (the mon-acid salts are bril- 
liantly coloured). 4l sorts of rosaniline are 
soluble in alcohol, ether, glycerine, and chloro- 
form, and in fluids containing more than a certain 
percentage of these substances. Some, e.g., the 
mon-acetate,: or mono-chloride, are soluble also 
in water or watery solution. Hence a stained 
tissue,‘plunged into water, loses a certain amount 
of colour, and is ultimately left in a most junsatis- 
factory condition. Moreover, under the influence 
of light, and in the presence of organic matter, 
some of the mon-acid salts undergo a decomposition 
by which a nearly colourless compound is formed, 
and the preparation thereby spoilt.” — 

It was, therefore necessary to find either a stable 
mono-basic salt, or to obtain a proper preser vative 
fluid. The latter condition could only be secured 
by employing a watery solution, as al? magenta 
salts will dissolve in all the other media commonly 
employed. The first condition could be met by 
employing a mon-acid salt, insoluble and un- 
changeable, in the preservative fluid. The salt he 
preferred was the mono-tannate—the preservative 
a special syrup. A strong solution of tannic acid 
is prepared in water, a little crystallised magenta 
is dissolved in water, or Judson’s dye, diluted, is 
placed into a separate vessel and the tannic acid 
added, drop by drop, shaking the test-tube from 
side to side after adding each drop, and taking 
care not to precipitate the magenta completely. 
The precipitate is allowed to settle, the fluid 

oured off, and the precipitate washed by 

ecantation several times with cold water. 
It is finally allowed to partially dry, a drop of 
acetic acid added, and then alcohol drop by drop 
till it dissolves. The solution is pink, and stains 
very rapidly and quickly. The stained prepara- 
tions are mounted in a fluid composed of a strong 
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sugar-syrup, to which is added whilst it is hot, 3 
to 4 per cent. of either sodium chloride or calcium 
chloride. As soon as the preparation is stained, 
it is washed with water, which sets the stain at 
once. 

When using aniline dyes, chiefly magenta, some- 
what extensively some eight or nine years since, in 
connection with,the examination of stem-structure, 
I was much troubled with the readiness with which 
the dye was removed from portionsof the structure 
if it was necessary to mount the specimen in 
in either glycerine or spirit-and-water, or balsam 
diluted with chloroform, and heated whilst the 
specimen was immersed in the medium. To some 
extent I removed the inconvenience by passing 
the section into oil of cloves or anise, immediately 
after its removal from the staining liquid. The 
essential oil, to a great extent, sets the stain, and 
prevents its being dissolved out with the mounting 
medium; but I have not found that this process 
at all lessens the liability of the preparation to fade 
on exposure to light. As, however, the working 
biologist preserves a very small proportion of his 
preparations, the value of magenta as a staining- 
m is only slightly lessened by its liability to 

Ə. 
The reaction of magenta on protoplasm is very 
similar to that of carmine—the nucleus and the 
nucleoli are stained more deeply than the other 
portion of the protoplasm ; but it does not, within 
my experience, differentiate different portions of 
the protoplasm so sharply as carmine. 

Magenta is very useful in the examination of 
stem-structures, as a very short immersion in the 
dilute dye suffices to deeply stain all the wood 
wedges and woody fibres; whilst the thinner 
parenchymatous tissues stain so slightly, thata 
momentary washing will remove the colour. 

Aniline Blue and Violet.—These are useful in 
much the same way as magenta, and will be found 
valuable in the examination of bacteria and other 
low ‘forms ¿of vegetal life, as they are made much 
more conspicuous by its aid, and are more easily 
preserved as permanent objects. Magenta and 
aniline blue, or aniline green, are useful for the 
purpose of double staining sections of stems and 
preparauions of leaves; but to this I will refer 
ater. 

Bismarck Brown.—This reagent, although used 
by various microscopists for some years, has only 
ron come into general notice. 

L. F. Henneguy* having treated Paramecium 
aurelia with an aqueous solution of aniline brown, 
was surprised to see them assume a rather intense 
yellow-brown colour, and move rapidly about in the 
fluid. Thecolour first appeared in the vacuoles of 
the protoplasm, and then it invaded the proto- 
plasm itself. The nucleus generally remains 
colourless, and thus becomes more visible than in 
the normal state. Infusoria thus coloured were kept 
for nearly fifteen days. Allinfusoria may be stained 
with aniline brown, but no other aniline colours 
employed by the author exhibited the same pro- 
property. They oy stained the infusoria after 
death, and some of them are, in fact, poisonous. 

Seeds of cress were sown on cotton soaked with a 
concentrated eolution of the Bismarck brown and 
they sprouted. The young plants were strongly 
stained brown, but on crushing the tissues and 
examining them under the microscope, it was as- 
certained that the protoplasm of the cells was very 
feebly coloured. The vessels, on the contrary, 
showed a very deep brown staining up to the ter- 
mination in the leaves. The mycelium of a mould 
which had been developed in a solution of Bismarck 
brown was clearly stained after having been 
washed in water, whilst it is known that the 
mycelium which forms in coloured solutions, such 
as picro-carmine, hematoxylin, &c., remains per- 
fectly colourless. The author concludes that Bis- 
marck brown possesses the property of colouring 
living protoplasm both in animals and plants. 

I have endeavoured to confirm the author’s 
statement on the latter point, but have not been 
able to come to any other conclusion than that 
Bismarck brown is not so toxic as other aniline 
dves. If used in very strong solution, infusoria 
rapidly die when immersed in it. When used 
dilute they live for some time; but the examination 
of them with high powers has satisfied me that the 
only portions stained are the formed materials, 
notably the exterior of the organisms. The author 
cited above satisfied himself that the protoplasm was 
stained in Paramecium by crushing the creature, 
and causing the protoplasm to extrude, when it was 
seen to be stained. If this operation were per- 
formed whilst the creature was swimming in the 
staining fluid, it is possible that the staining of the 
extruded protoplasm was purely post-mortem: 
Experiments performed by myself on Paramecia 
removed from the staining fluid into clear water 
gave a purely negative result. I was not able to 
see any unformed unstained, protoplasm. Cyclosis 
will proceed in Vallisneria long after its immersion 
in thestaining fluid; but the circulating cell-sap does 
not become stained so long as its gyration con- 
tinues. The nucleated mass of protoplasm floating 
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in it does frequently stain, as also do the other 
contents of the cell, but the purely living—7.e., 
Beale’s germinal matter—does not stain, with the 
exception of the nucleus (if it be unformed pro- 
toplasm). Dahlia, and B BBB violet, are said by 
M. Certes to have a similar selective staining effect 
on the nucleus, as also cyanin or chunolin blue ; the 
latter, however, not staining the nucleus during 
life, although the infusorian continues to live in 
the dye, and is stained by it. 

Mr. J. M. Macfarlane recommends the use of 
saffronine for staining latex vessels, good prepara- 
tions of which are notoriously difficult to procure. 
As a preliminary step, the preparations are placed 
in alcohol for a week to coagulate the latex, and 
after staining are washed in spirit. I have used 
Jadson’s blue dye successfully for the same purpose. 

‘Heliocin and naphthalin are recommended by the 
same author for staining cell contents. 


Max Niggl uses indol as a reagent for lignified 
structures as follows:—Pure indo! is dissolved in 
warm water. The section is moistened with this 
solution and covered with a cover-glass. The 
indolis then removed with blotting-paper, and a 
drop of dilute sulphuric acid (one to four) run in. 
The lignified cell-walls take a beautiful cherry-red, 
and the sclerenchymatous cells even a purple colour, 
which is retained by the preparation for some 
time. 

Passing over the use of other aniline dyes than 
those named, most of which act in a similar 
manner to either magenta or aniline blue, I will 
refer a moment to methods of double staining. 


The practice of double staining has become very 
common, and is much more favourably looked 
upon by microscopists generally than appeared to be 
the case when, some twelve or fourteen years 
since, I submitted one of my earliest double stains 
to some enthusiastic microscopists, and met with 
the compliment that they were pretty things for 
children to look at. I tried to set a fashion then, 
and feel very much disposed now to try and set it 
the other way, for I very much fear that the very 
beautiful specimens of double staining turned out 
by such masters of the art as Mr. Vance Smith and 
others, will turn many a budding microscopist into 
the ways of pleasure rather than of work, For 
class purposes, where it is desirable to demonstrate 
the several groups of tissues of which a stem is 
composed as clearly and sharply as possible, these 
methods of double and treble staining are useful, 
p2athaps; but beyond that Iam not prepared to 
go. Imay add that it is at least seven years since 
1 prepared a double stained object, except for 
temporary purposes, 80 that I may possibly in this, 
as in other things, be considered behind the age. 


My earliest double stains were made with 
magenta and Judson’s blue. The sections were 
stained first in the magenta, washed and trans- 
ferred to the blue, slightly washed and mounted in 
balsam after passing through oil of cloves or anise. 
They were fairly successful and reasonably per- 
manent. better method is that which was 
- published in the American M. Micro. Journal, 
in 1880. It is as follows:—A _ two-grain 
neutral solution of eosin is used, and ia this 
the prepared sections are preserved until the 
operator is ready to use them. ‘hey keep per- 
feotly well in this solution, and are always ready 
to undergo the final process, which requires but a 
very short time before they can be placed fully 
finished under the covering-glass. After taking 
them from the eosin solution, they should be passed 
through 95 per cent. alcohol, merely to wash off 
the superfiuous colour, and then placed in half- 
grain solation of Nicholson’s blue made neutral. 
Tho time required in the blue solution varies with 
different tissues, and in the nice adjustment of the 
time lies the whole success of the operation. 
Throes or four sections of each kind are generally 
spoilt in determining the exact time required. A 
section is taken from the eosin, holding it 
lightly in a pair of forceps, rinsed off rapidly in 
alcohol, and then immersed in the blue still in the 
forceps, while ten can be counted with moderate 
haste. Then quickly place in the clean alcohol, 
and brush lightly with a camel’s-hair brush. This 
immersion in clean alcohol seems to check the action 
df the blae instantly. It should then be examined 
under a lin. objective, to determine whether the 
exact point where the blue and red remain distinct 
has beon reached. If the blue has not occupied 
all the softer cells, another section should be taken, 
and put through the same process, counting twelve, 
and so on, until the proper point is reached; or, 
on the other hand, decreasing the count if the blue 
has impinged upon the red in the more dense 
tissue. Having thus determined the count for tho 
sections of that particular material, the remainder 
of the sections are passed through the blue into the 
alcohol, merely counting off the immersion of each 
section. Toen place the sections for a few moments 
in absolute alcohol, which seems to fix the colours, 
then through oil of cloves into benzole, and mount 
in dammur and benzole. Itis sometimes advisable, 
with very delicate tissues, to merely rinse off the 
biue in 95 per cent. alcohol, and fix the colours at 
once in absolute alcohol; but every operator will 


pam the minor details for himself in the manipu- 
ation. 

In order to sevure fine specimens of double- 
stained herbaceous stems, or any preparation which 
contains chlorophyll, or other colouring matter, 
a preliminary bleaching process is essential. 
Alcohol will remove chlorophyll, but not very 
perfectly, and is apt to make the specimens very 
brittle. Solution of chlorinated lime decolours 
rapidly, but, unfortunately, also acts upon the 
tissues, and if they are delicate, rapidly destroys 
them. Labarragues solution of chlorinated soda, 
made by decomposing chlorinated lime with 
sodium carbonate, has been used, but is apt to form 
a scum, which attaches itself to the odject, and is 
then difficult of removal. I have used free 
chlorine for bleaching purposes, passing the 
gas into the water in which the sections 
are immersed, or preparing an aqueous solu- 
tion of chlorine beforehand, and placing the sections 
in small bottles of the solution, shaking them 
gently to and fro till decoloured ; but this opera- 
tion, unless performed out of doors or in a chimney 
opening, is apt to lead to premature sore throats 
and eyes, and in any case must be done with care. 
Perhaps the safest method of using chlorine for 
this purpose is to place the sections in a bottle of 
water, cork with a perforated cork, through which 
a glass tube leading to the bottom of the water 
has been passed. The glass tube should be U- 
shaped, the spare leg passing through the cork of a 
second bottle an inch or so; in the second bottle 
place a little chlorinated lime and water, adding a 
little sulphuric acid. The chlorine, as given off 
from the lime, will bubble through the water, 
charging it with the gas and decolouring the seca 
tions. When the gas has ceased to be given off, 
take the bottles containing the sections, cork it 
tightly, shake gently, and remove the sections. If 
the water retains much chlorine, cork the bottle 
and retain it fur future use. Place the apparatus 
out of doors during the entire course of the experi- 


ment. 

Instead of chlorinated lime, chlorate of potash, 
and strong sulphuric acid may preferably be used ; 
but in that case placo a safety tube through the 
cork of the vessel containing the chemicals. 

I have now brought before you very hurriedly 
a fow rambling notes on staining fluids, and hope 
such a discussion may follow as shall result in the 
increase of our knowiedge all round, and conduce 
more to tho interest of the meeting than this paper 
can possibly have done. 


COD-LIVER OIL. 


T modern medicaments, there are few which 
have been so greatly improved, within recent 
years, as oils in general, and cod-liver oil in 
particular. Some of’these products, as now supplied 
in druggists’ shops, are so different from what 
were furnished under the same name, sey 20 years 
ago, that one naturally asks whether they contain 
the same medicinal principles, or to what extent 
the proportions of these have been altered, if such 
a change has occurred. The courseof this progress 
in respect to cod-liver oil has been recently traced 
by M. Carles, in a paper to a Bordeaux medical 
society, reported in the Journal de Pharmacie. 

There is a palpable difference between the old 
cod-liver oil'and the new, as regards smell and 
taste. Formerly the raw material consisted of 
livers which were always more or less corrupt, and 
mixed with blood and debris of viscera, and thrown 
pell mell into an old tun, putrid fermentation being 
trusted to bring out the fatty matters. This process 
was found, however, to yield too little, and the 
production was accordingly stimulated by heating 
the putrid residue atan open fire. The stronger 
the fire, the more abundant was the oil, but the 
darker, too, was its colour, and the greater its 
acridity, so that it only found favour with 
stomachs ‘‘ the most courageous and experienced,” 

Yet when patients took this ‘‘ brew,” the system 
was generally benefited, and it required no great 
prophet to predict for the medicament a rapid 
success, when it should be properly prepared, and 
freed from all that made it disagreeable to the 
senses. Various attempts at this latter object were 
made. To deceive the smell, recourse was had to 
aromatic substances, oil of miat, bitter almonds, 
cinnamon, &c. But patients did not favour these 
contrivances, and they instinctively reverted to the 
natural oils, always preferring those that were less 
odorous and less coloured. The directions for im- 
provement were thus indicated. 

At one time the idea was entertained of treatin 
these crude oils with potash for their acridity an 
acidity, and with bone-black for their smell and 
colour. But it was soon perceived that the action 
of these agents was too violent: the oil lost part of 
its medicinal qualities, the acridity persisted, and 
the predisposition to rancidity was increased by the 
chemical treatment. 

It was soon understood that instead of seeking 
to destroy the colour of the brown oils, it 
would be better to prevent that colour forming, 


and since the oil only turned brown through 
putrefaction or fire, the possibility of improve- 
ment in this respect was considered. — : 

The livers, deprived of blood and visceral debris, 
were treated soon after removal from the ani 
and if heat was used to facilitate the escape of the 
oily substances from the liver cells, its action was 
carefully regulated by means of steam or the 
water bath. The apparatus was completely trans- 
formed ; the old wooden tun, whose pores offered 
an inviolable hiding place to germs of putridity 
and rancidity, and defied all good cleaning, was 
replaced by metallic vessels tinned or enamelled, 
or by glass receivers. f 

Producers and consumers alike profited; the 
manufacturer found his deliveries steadily increase, 
and the patient at length possessed an oil not liable 
to alteration, pleasing to the eye, and not disagree- 
able to the taste and smell. 

But have these modern oils, M. Carles asks, all 
the medicinal qualities of the barbarous original 
oils? 

The superiority of the modern oils as regards 
facility in taking, is important; and of two similar 
medicaments, it will in general be found that that 
which causes less apprehension will have the most 
certain and, distinct therapeutic effect. . 

The superior digestibility of these modern oils 
seems also to be established. Let anyone take 
every day alternately a spoonful of different kinds 
of oil, proceeding from the clearest to the brownest 
or conversely, and he will find that the eructations 
are more numerous, prolonged and disagreeable, 
the more coloured the oil; whereas with the 
clearest oils, these symptoms of difficult digestion 
are very rare or wholly absent. The laxative 
actien on the intestines is manifested in the same 
sense. . 

Lastly, as regards assimilability, the following 
experiment is instructive :—Take 50 grammes of 
each of those oils, add 5 grammes of a aweet-bread 
maceration, and agitate; it will appear that the 
emulsion is more rapid, complete, and persistent, 
the clearer the oil. A regular series may be thus 
obtained from the clearest to the most coloured 
oils. ; 

This phenomenon of coloration is also directly 
related to another character which is most variable 
in cod-liver oil—viz., acicity, which, perhaps, has 
hardly received the attention it deserves. 

The acidity, in fact, increases proportionally to 
the intensity ofthe coloration. This consideration, 
of itself, is‘ weighty one in favour of the white 
oils. Everyone knows that the oils and butters 
of our tables suit the generality of stomachs when 
they are neutral, but become indigestible when they 
are acrid or acid. The same with medicaments; 
castor oil, e.g., is a purgative always tolerated, if 
it be neutral, through expression from the seeds in 
the cold state, whereas it often causes vomiting, if 
it have acquired acridity and acidity, through 
pressure combined with heat. i 

To measure the degree of acidity of cod-liver 
oils, the author proceeded by two methods, 
acidimetry and saponification. In the former, 50 
grammes of oil were put in a matrass of 200 cubic 
centimetres capacity ; 100cc. of rectified spirit was 
added, and 20 drops of sensitised tincture of litmus" 
Through agitation, the fatty acids passed from the 
oil into the alcohol, and coloured the litmus red. 
With a dilute solution of caustic soda, the litmus 
is rendered blue again, and when, after lively 
agitation, the colour changes no more, one reads 
on the measuring-glass the quantity of alkaline 
liquor which is proportional to the acidity of the 
oil. In this way the acidity of cod-liver oil cal- 
culated in acetic acid (the force of which is 
well known in vinegar), variod from 0°01 to 1°80 
per cent.; the lower extreme representing a white 
oil, and the higher a current type of brown oil. 

Saponification gives a similar classification ; but, 
still better, it brings quickly iato relief the various 
general properties of cod-liveroils. Placeinanumber 
of parallel porcelain pots 150 grammes of each of 
the oils to be examined; pour carefully into each 
50 grammes of a solution of caustic potash at 
30° B, then work the mixture simultaneously in 
all the pots. If you then compare, you will 
observe that with the brown oils there is an imme- 
diate liberation of heat, accompanied by a strong 
smell, and that the whole solidifies in less than five 
minutes: whereas with the pure white oils the 
mixture remains liquid five hours, notwithstanding 
frequent agitation, and that it only gives a weak 
odour. With oils of intermediate hue, the same 
phenomena occur with variable intensity, and 
yield a curve which ascends regularly from the 
pure white oil to the extreme brown. 

M. Carles has further a word to say on the 
chemical proportion of mineral elements in cod- 
liver oil. There are two of them which are gene- 
rally brought into prominence—viz., iodine and 
phosphorus. Iodine has been found by certain 
chemists in cod-liver oils of all hues, while Delattre 
and Girardin have not observed a trace of it ia 
oils of cod fished in spring. In many cases, there 
is little agreement as to the proportions of this 
metalloid, though it is a tradition that brown oils 
contain more of it than white. One reason of the 
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disagreement (according to M. Carles) is, that the 
potash used in saponification of the oils is often 
not exempt from traces of iodine; secondly, the 
oils formerly analysed were not always of an abso- 
lute limpidity, and iodine is more abundant in the 
deposits than in the filtered oil. 


In all cases, it appears, that when the oil is 
natural, and well filtered, and the potash used is 
ure, the properen of iodine is extremely small 
measured by tenths of a milligramme per cent. ); 
hence it is rash to attribute to it a really erapeutic 
action. 
The same uncertainty holds with regard to the 
presence and proportions of Larue dane ae but it 
appears to the author illogical to attribute any 
medicinal action to this substance, since it exists in 
the oil in the state of calcareous phosphate, and its 
Peoporene never exceed a few centigrammes per 
cent. 

En résumé :— 

Through modifications of old methods of extrac- 
tion, the barbarous oils of the past have given place 
to improved ones, of little colour, limpid, h having a 
smell and taste by no means disagreeable, and 
suiting stomachs which willingly accept sardines, 
anchovy, &c. 

Of these various oils, the modern natural white 
ones must be every way preferred to the empyreu- 
matic brown. 

Even apart from physical and sense-affecting 
properties, pure golden-green oils must be con- 
sidered the best, because they are lighter for the 
stomach, their acidity i is hardly sensible, and they 
are without acridity. 


All varieties of the oil contain such infinitesimal 
quantities of iodine, doubtful traces of bromine, 
and small quantities of combined phosphorus, 
that one cannot recognise in any of these elements 
the cause of the tonic, reconstituting action of cod- 
liver oil. 

The active principle seems to reside almost 
wholly in the particular fatty substance itself, 
which is found unaltered in pure oils. 


Lastly, these pure modera oils are a product 
essentially assimilable, and their association with 
any other medicament can only injure their toler- 
ability and therapeutic action. 


MR, MOY’S LECTURE ON FLYING.* 


TA lecturer commenced by remarking that it 

is now 99 years since the invention of bal- 
loons, and that there has been scarcely any prac- 
tical improvement made in balloons during that 
time. Mr. Coxwell’s plan of converting the balloon 
into a parachute for the purpose of effecting a safe 
and rapid descent, the invention of the trailing- 
rope for land, and drag for water, in order to keep 
the altitude ‘constant, being the only inventions 
worth mentioning. He suggested that the weight 
of the net might be utilised and the net dispensed 
with by slightly adding to the thickness of the 
material, and providing loops to which to attach 
ae ropes for the car, near the neck of the bal- 
oon. 

Mr. Moy then spoke upon ‘‘dirigible balloons,” 
which he said should be called ‘‘ dirigible avrostats, = 
and pointed out several important improvements 
which might be made in this form of vessel, 
showing that there was nothing to hinder a suc- 
cessful vessel being constructed of not less than 
12 tons lifting power, with common coal-gas 
8. g. 420. 

The lecturer then passed on to the subject of 
a ee flight, and he said he would begin with 

acts 

Ist. Itis a fact that there are no examples in 
nature of flying by displacement. 

2nd. Flying is entirely a mechanical operation. 

3rd. The area of the plane is not the index of its 
sustaining power. 

4th. Some birds fly for long intervals, without 
any exertion of mechanical force. 

The two first fasts boing self- evident, he spoke 
upon the third and fourth, proving the third fact 
by means of his pendulum experiment with, first, 
a fixed plane, and secondly, a rotating plane. 

The discussion was opened by Dr. Pole, F.R.S., 
who expressed himself very much pleased with the 
able manner in which the subject had been handled, 
and the sound mechanical views which had been 
expressed by the lecturer. 


THE production of Bessemer steel rails amounted 
during last year to 1,023,740 tons, being an in- 
creasa of 283,830 tons, or 38 per cent. on the out- 
put of 1880. Of these rails 594,419 tons were 
exported. Seventy per cent. of the Bessemer 
ingots made in 1881 aac manufactured into rails. 
This is exactly the proportion which the one bore 
to the other in 1830. 
SS eG NE ck a e a a 


° Given at the mecting of the Balloon Society, on the 
23th April, 1882. 
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Peaetrating Power of Objectives—Depth of 
Vision. 


TES again is a subject which has long been 
obscure ; very various opinions being held as 
to the true nature of what has been genorally 
termed the ‘‘ penetrating power” of an objective. 
By some it has been declared to bo a defect in the 
construction of the objective—residual uncorrected 
spherical aberration, in fact; and by others as 
necessarily inconsistent with perfect definition, 
even with the best methods of construction; the 
approximately correct notion regarding it being 
that it decreased as the angle of aperture in- 
creased. 

Professor Abbe, however, in a very valuable 
paper, placed the question on the scientific basis so 
long needed, showing that the total depth of vision 
in the microscope, i.e. the solid space which at one 
focus of the microscope is visibie with sufficicnt 
distinctness, depends not merely on the depth of 
focus of the objective, but is the sum of that and 
the depth of accommodation by the eye. 

The depth of focus (other sonditions remaining 
the same) varies in inverse ratio to the magnifying 
power and also to the numercial aperture of the 
ubjective. Thus witha jin. and jin of the same 
aperture the depth of focus of the former would 
be twice that of the latter, or if the powers aro the 
same but the apertures are ‘50 N.A. und 1°50 N.A., 
it would be as 2 to ‘66. 

The depth of accommodation depends upon a 
point which was entirely new to microscopists until 
developed by Professor Abbe—viz., the peculiar 
propert 7 of microscopical amplification, by virtue 
of which the linear amplification of the depth of an 
object is largely exaggerated, being equal to the 
square of the linear amplification laterally. Thus 
an object magnified, according to ordinary parlance, 
100 linear diameters (i.e. in breadth) is magnified 
10,000 linear diameters in depth. Now the depth 
of accommodation varies in inverse ratio to this 
depth-amplification, that is inversely to the 
square of the magnifying power, so that whilst 
large with the low powers, it decreases very 
rapidly and disproportionately as tho power is in- 
creased’ 

The joint effect, therefore, of the diminution in 
the depth of focus and depth of accommodation is 
that the total depth of microscopical vision 
diminishes, not in the same ratio as the increase in 
the magnifying power, but at first in a much 
greater ratio, With the low powers we have con- 
siderable depth of vision, as it is then chicfly in- 
fluenced by the large accommodation-depth. As 
we proceed to the medium powers (100-300) the 
accommodation-depth very rapidly diminishes, and 
becomes equal to that of the small depth of focus, 
so that the total depth of vision is necessarily small 
also. As the power is further increased, the 
accommodation-depth ceases to have any influence, 
and the depth of vision becomes principally depth 
of focus only. If, for instance, an amplification of 
30 times is increased to 300, the depth is reduced 
not to 1-10 but to only 1-50 ‘of its original amount ; 
or taking the depth of vision with a power of 10 
times to be 2 mm., with powers of 30, 100, 300, 
1000,*and 3000, it is only - a4, 0273, "0047, ‘09091, 
and ‘00026 mm. 


The formula : 
depth of vision = 7 ‘© Leet 
3 N a 
shows at once how much the depth of vision may 
vary by change in the conditions—represented by 
the various factors in the formula—which make up 
the total effect, important among which, as will be 
seen from the form of tho equation, is tho refractive 
index » of the medium in which the object is 
mounted. 


Micro-Stereoscopic Vision. 


The determination of the depth of vision (in 
monocular observation) naturally throws great 
light aleo on the conditions for effective micro- 
stereoscopic vision. Itis obviously only when an 
object can be completely seen in all three dimensions 
at one adjustment of the focus, that a truo stereo- 
scopic image of it can be obtained. Solong as only 

a single layer of inappreciable depth is visible 
simultaneously with any distinctness, no stereo- 
scopic apparatus, however perfect, can bring into 
view the form of the whole of the object. 

Now with low powers we have large visual depth, 
so that objects of considerable thickness can be seen 
as solids. By reason, however, of the rapid decrease 
of the depth of vision to which I have referred, the 
thickness of the objects which can be seen in relief 


+ By Prof. P. Martin Duscay, M.B., Lond., F.R.S., 
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rapidly and disproportionately decreases as the 
power is increased, so that only very thin objects 
are suitable with even the medium powers, the 
absolute depth, in the case of an object magnified 
300 times, not amounting to a hundredth of a 
millimetre. With still higher powers tho images 
of solid objects (though the decrease in depth is no 
longer so irregular) necessarily. aprono more and 
more to simple plane sections, the absolute do z 
with a power of 1,000 times amounting only 
micro-millimetre. For medium and high po was 
therefore, the only objects suitable for the stereo-. 
scopic binocular are those which present, within 
a small limit, a sufficiently characteristic structure, 
that is, which have sufficient salient points for 
stereoscopic effect. We can, however, increase the 
depth of vision by using narrow illuminating 
pencils, and by mounting the objects in some highly 
refractive substance. ‘The above considerations 
also show the importance of using the lowest power 
sufficient to recognise the object. 

Whilst the reduction in depth limits effective 
stereoscopic observation, Professor Abbe properly 
points out that there is a compensating advantage 
in ordinary microscopic observation, in that as the 
depth - perspective becomes more flattened the 
images of ‘ifferent planes stand out from each 
other with still greater distinctness, so that ‘' with 
an increase of amplification the microscope acquires 
more and more the property of an optical micro- 
tome, which presents to the observer’s eye, sections 
of the object of a fineness and sharpness that no 
instrument could produce by mechanical means.”’ 

Another novel point was the demonstration of 
the very material distinction between ordinary 
stereoscopic vision and that with the microscope. 
The perspective shortening of the lines and surfaces 
by oblique projection, which is an important 
element of solid vision with the naked eyo, is 
wholly wanting in microscopical vision, in which 
we have only the other element, a relative aa 
ment of successive layers in the image. That thes 
displacements are seen in the microscope, desi 
entirely on the peculiar exaggeration in the ampli- 
fication of the depth of an object which is not foand 
in ordinary vision. 

The paper ‘‘On the Conditions of Orthoscopic 
and Pseudoscopic Effects in the Binocular Micros- 
cope” is also a most useful contribution to the 
theory of micro-stereoscopic vision, establishing as 
it does the true criteria for both classes of effects, 
and at the same time clearing up a misconception 
that had arisen as to the supposed necessity for the 
rays from the two halves of the objective crossing 
in order to get proper orthoscopic effect. If the 
delineating pencils have been reflected an even 
number of times in the same plane, the rays must 
cross, but otherwise not. 


Mounting-Media of High Refractive 
Indices. 


To utilise the full benefit of immersion objoctives, 
it is of course essential that the object should be 
mounted in a medium, the refractive index of which 
is not less than that of the immersion fluid; and 
down to a comparatively recent date Canada balsam 
was most commonly used for this purpose, partiou- 
larly for diatoms. 

Mr. Stephenson, however, pointed out that 
although by the use of the balsam wo have attained 
our object so far asthe aperture is concerned, yet 
we have done so at the expense of the visibility of 
the resultant image, which has become fainter by 
the nearer approximation to equality of the refrac- 
tive indices of the diatomaceous silex and tho 
balsam; the visibility of minute structures being 
proportional to the difference between the refrac- 
tive indices of the object and the medium in which 
it is mounted. Instead of balsam, therefore, media 
of high refractive index should be employed ; thus, 
as the refractive indices of diatomaceous silex and 
Canada balsam are respectively 1:43 and 1°54, the 
difference *11 isthe measure of the visibility of a 
diatom in balsam. Using a solution of phosphorus 
in bisulphide of carbon, the refractive index of 
which is 2°10, the difference is °67, and the visibility 
of the diatoms is now moro than six times as great 
as it was in the balsam. 

Continuing his researches on this subject, and 
endeavouring to find the best media with high re- 
fractive indices, he has quite lately brought before 
the Society the ‘utility of an aqueous fluid capablo 
of being given the high refractive index of 1°68, 
viz., a solution of biniodide of mercury and iodide 
of potassium in distilled water. This more 
manageable and highly antiseptic medium appears 
likely to turn out to be of great use in the observa- 
tion of many objects, as its strength can be diluted 
till the index of water is obtained. This is of 
advantage with such objects as muscular fibre, 
which are themselves of high refractive power, so 
that fluids of low refractive power must be made 
use of to obtain the required difference for more 
perfect visibility. Tho same communication also 
contains what was much wanted, detailed practical 
directions for mounting. 

Anyone who has seen the diatoms and scales 
mounted in phosphorus by Mr. Stephenson’s 
method, and exhibited at our meetings during the 
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past and present sessions, cannot fail to have been 
struck by the great increase in their visibility as 
compared with those mounted in balsam, or to have 
recognised the fact, that the theoretical considera- 
tion by which their visibility was pronounced to be 
much increased was not unfounded. 

In addition to the increase in visibility, there is 
also the fact that by means of such mounting 
fluids, the capacity of stereoscopic binoculars with 
the higher powers is considerably enhanced. True 
stereoscopic effect, as we have seen, requires a 
depth of vision not less than the thickness of the 
object under observation—a depth which, as 
already shown, increases in direct proportion with 
the increase in the refractive index (n) of the 
mounting fluid. If one object is in air when z = 
1:0, whilst another is in a solution of phosphorus, 
where » = 2'1, the depth of vision will be more 
than doubled. Objects, therefore, that by reason 
of their thickness could only afford an unsatis- 
factory stereoscopic effect in air may be seen in full 
relief when mounted in phosphorus. 

Here, again, the deductions of theory were 
remarkably verified by the recent exhibition of 
Surirella gemma, under the binocular, wth a 
1-25in. objective. 


Relative Value of Objectives with Large 
and Small Apertures. (“ All-Round 
Vision.’’) 


I now come to a much-vexed question, that of 
the relative value, practically, of objectives of 
large and small apertures, in regard to which a 
at variety of opinions have been promul- 
gated. 

The oldest of these views was that which made 
the preference between the two kinds of objectives 
depend upon whether they were to be used for the 
‘*‘ordinary purposes of the biologist,” or for the 
. examination of diatoms or other lined objects. 
The objection to this view is, that it assumes the 
only function of a large aperture to be its resolving 

ower, a much too-restricted notion, and one which 

eprives the working biologist of a most essential 
aid to his observations upon structure, 

A more modern view errs in the opposite 
direction, and insists upon the universal 
superiority of large apertures, so that work done 
with small apertures will “have to be done over 
again.” 

There is again a third view, still more recently 
put forward, which goes much further than the 
preceding, and, according to which, it is impossible 
that wide apertures can give correct images. First 
on account of the unnatural ‘‘all-round vision ”’ 
which it is extended is obtained with them, and 
secondly by reason of their supposed inherent 
defect in defining power, in consequence of the 
dissimilar images presented by the different parts of 
the enlarged area of the objective, with a confused 
image as the general resultant. 

The want of exactness in the first two suggestions 
will sufficiently appear, when we have formulated 
the grounds upon which large apertures are shown 
to be indispensable for all observations upon minute 
structure for which high powers are necessary ; but 
it will be desirable first to point out the erroneous 
interpretations upon which the third view (as to 
all-round vision and dissimilar images) has been 
founded, and for this purpose it will be necessary 
to refer to the paper by Dr. Royston-Pigott, F.R.S., 
in which the subject is dealt with.* 

After reminding his readers that he had shown 
that spider-lines, miniatured down to the fourteenth 
-pert of the hundred-thousandth of an inch, were 
distinctly visible to ordinary good eyesight under 
proper microscopical manipulation (an experiment 
which, I may remark in passing, has not a satis- 
factory foundation), Dr. Pigott says:—‘* Under 
these circumstances it was interesting to know 
whether real objects could be detected by the 
microscope in the surprising degree of attenuation 
represented by the millionth.” Minute particles 
of mercury were obtained by smashing some with 
a watch-spring, and they were mounted in petro- 
leum under a thin cover. A vertical illuminator 
was used to converge rays downwards, through the 
objective, upon the preparation. In a darkened 
room minute discs become visible, and upon some 
of them clusters of minute black points were seen 
with a power of 1,000 diameters. Comparing them 
with a micrometer spider-line 1-10,000in. diameter, 
some of the points were found to be decidedly 
smaller. Under 1,000 diameters the particle was 
magnified one hundred times in the micrometric 
focus, and then appeared less than the spider-line. 
Its real diameter was therefore less than 1-100th 
of 1-10,000in., or less than the millionth of anincb, 
and the writer draws the conclusion that ‘real 
objects of unsuspected minuteness may be micro- 
scopically di-played as well as minute miniature 
images.” To this part of Dr. Pigott’s observations 
it may be pointed out that it has never been sup- 

posed, so far as I am aware, that there is any limit 
of visibility in the microscope other than that im- 
posed by the sensibility of the observer’s retina, 


*Proc. Roy. Soc., xxxi, (1881) pp. 260-78. 
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the correction of the objective, and the illumina- 
tion. The question of a limit of visibility is quite 
distinct from that of a limit of separation, just as in 
telescopic vision a single star is always visible, 
however small its visual angle, provided it is suffi- 
ciently bright, but a double-star requires a certain 
minimum aperture of the objective, dependent on 
the angular distance of both stars. 

PEDE the variability of the blackness and 
thickness of the marginal annulus of refracting 
molecules, as exemplified in a glass spherule ‘lin. 
diameter, and in the featherlets of the death’s-head 
moth and plumelets of Hipparchus Janira with 
objectives of 20° Ang. Ap. power 200, and 140° 
Ang. Ap. power 800, he writes :—‘' If then the 
minute fibrille of the plume can be clearly 
distinguished as closely packed black lines 
at a visual angle of 20 seconds with a low 
aperture of 20°, this result is fatally opposed 
to the popular idea that very close lines, 
or very minute lines or bodies, can only be 
distinguished with large angular aperture. 
These lines were most sharply seen, though less 
than 1-80,000th inch thick.” After noting the dis- 
appearance of distinctive shadows and consequent 
obliteration of structural molecules with excessive 
angular aperture, illustrating his meaning by the 
structure of Podura scales, with different stops and 
under very varying conditions, Dr. Pigott states 
that he has come to the conclusion that residuary 
aberration was not the only cause of the obstinate 
obscuration of minute crowded molecules in trans- 
lucent organic forms, but that 

“ Excessive angular aperture, he found, atten- 
uated margin... There is, it may be said, some- 
thing unnatural in the mode of vision intrinsic to 
very a gh-angled glasses. It is undoubtedly true 
that such a glass presents an all-round vision. It 
really conveys visual rays from a given brilliant 
particle, at every inclination in azimuth and alti- 
tude, and this too at one and the same instant. To 
illustrate this position a minute die may be imagined 
the 1-100,000th inch broad. The highest angled 
objective really enables the observer to collect rays 
emanating from four sides and the top at the same 
instant. The human eye could at most view three 
sides at once. Doubtless the effect of this angular 
vision all round the corners, causes particles to 
look ees when sufficiently minute, even if 
cubical.” 

Now it is necessary to say plainly that this view 
is founded upon a fundamental error, ‘‘ belonging,” 
to use Professor Abbe’s words, ‘‘ to the venerable 
relics of the past naive period of microscopical 
science, which was characterised by an unshaken 
conviction in the validity of the hypothesis that 
microscopical vision is in all essential respects the 
same thing as ordinary vision.” The ‘all-round 
vision,” by virtue of which we are supposed, when 
looking at a minute cube, to see at the same time 
the top and all the sides (with the result of round- 
ing off the corners and angles!), does not really 
exist, as can be shown by the application of the 
simplest laws of geometrical image formation. The 
different obliquities of the rays in an objective of 
wide aperture cannot give rise to any all-round 
vision, for in the microscope there is no difference 
of perspective attendant upon oblique vision as 
with the naked eye. The difference of projection 
of successive layers which exists is ineffective, 
except in the case of binocular vision. This absence 
of perspective may be readily established by 
examining an object alternately by an axial and 
an oblique ray; it will be found that there is no 
shortening of the lines in the latter case, and no 
capacity in the microscope, therefore, for ‘‘all- 
round vision.” Indeed, if this theory were correct, 
microscopical vision, even of plane objects and 
with very moderate apertures, would be entirely 
destroyed. 

Equally mistaken is the second branch of the 
view which I am considering—viz., that a wide 
aperture must, in the nature of things, impair de- 
finition on account of the increase thereby produced 
in the dissimilar images received through the 
several parts of the objective. In support of this 
view, illustrations drawn from stereoscopic vision 
are adduced, which admittedlydoes depend upon the 
dissimilar images formed by the right and left-hand 
halves of the objective ; but, as Professor Abbe 
has shown, the dissimilarity of images presented 
by an objective of wide aperture is a dissimilarity 
in the projection of successive layers only, and this 
is not effective unless we produce these images by 
different portions of the aperture separately and 
conduct them to different eyes, as in binocular 
microscopes. The sole effect of the wider aperture 
when the images are not so separated, is a reduc- 
tion in the depth of vision—to confine us to the 
vision of thinner objects, not to impair the defini- 
tion of what is seen when the objects are within the 
range of penetration. 

If we pass to practical experience, we shall find 
that the principles which theory establishes are 
amply confirmed. All who have worked with wide- 
angled objectives cannot fail to have recognised the 
great fact of modern practical optics, the perfection 
of definition obtained with such glasses—a fact 
which has been verified by such authorities as Mr. 
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Dallinger, who, so long ago as 1878, stated of anew 
hin. homogeneous-immersion objective of the wide 
aperture of 1-25 that ‘‘the sharpness and brilliancy 
of the definition which this lens yields is absolutely 
unsurpassed in my experience.”’ : 

The question of the power of resolution soppor 
to be possessed by small apertures can also be 
brought to a very simple practical test by those who 
believe in that view exhibiting here to the appre- 
ciative assemblage which they would have around 
them, say 75,000 lines to an inch resolved with the 
low apertures referred to ! 

We have seen that on the one hand the depth of 
vision decreases as the aperture is increased, and 
that on the other as the objects become smaller and 
smaller the similarity of their images increases with 
the increase in the aperture—the one noprse nuns 
a disadvantage attendant upon large aperture an 
the other an advantage—and bearing this in mind 
we are in a position to arrive at a correct view of 
the relative value of objectives with large and small 
apertures, which I take to be this :— i 

Both kinds of objectives are necessary for inves- 
tigations into the structure of minute objects, and 
an observer, to be fully equipped, should provide 
himself with two objectives, one of moderate and 
one of wide aperture. The former would be used 
for the more general survey of the various parts of 
the object, and the latter for the subsequent 
examination of its minute structure. In searching, 
for instance, through a stratum of fluid for bacteria 
a wide aperture would be unnecessary, but when a 
particular bacterium is found, it is only that which 
will give us an accurate view of its flagellum. 

But again, in the choice of the objectives, the 
proper relation between magnifying power and 
aperture must be maintained. For work with low 
powers it is useless to have large apertures, The 
structure of the objects for which such powers 
would be used is not sufficiently minute to require 
large apertures for their proper delineation, and we 
therefore expose ourselves to the disadvantage of 
very restricted penetration and the trouble of deli- 
cate manipulation, without any corresponding 
benefit. 

On the other hand, it is equally useless to work 
with high powers (that is upon minute objects) 
with small apertures. We should have only an 
empty amplification—mere increase in the distance 
apart of the outlines, without any additional 
structure being made visible in consequence of the 
defect in aperture. 

Whenever the subjects of our examination are 80 
minute as to require high amplifications in order to 
be seen, then we must also have large apertures in 
order to obtain perfect delineation of the objects. 
Leaving now the theoretical questions, which, after 
all, have so important a bearing on our practical 
work, reference only need be made to the descrip- 
tions published in our Journal of new inventions in 
regard to mechanical and optical appliances (most 
of which have been exhibited at our meetings) to 
prove that great progress is being made in the de- 
signing, manufacture, and application of the micro- 
scope. Improved stands and eyepieces, new immer- 
sion lenses, stages, and swinging substages, more 
effective fine movements and elaborate accessory 
apparatus of all kinds, indicate not only the activity 
of mind and the abundance of the resources of the 
microscopical optician, but that these things are 
really required in a progressive science. 

It is to be hoped that the possession of excellent 
instruments and convenient apparatus will incite 
many of the Fellows to undertake more careful re- 
searches into the minute details of organic nature, 
or amongst the very fascinating rocks which are 
being so beautifully cut and mounted by petrolo- 
gists. It istruo that the difficulty of getting upon 
a path of original research is very deterrent. The 
activity of Continental and American microscopists 
is indeed great, and it is always necessary, before 
committing one’s-self to any statement, to search 
and prove its originality. Much microscopical re- 
search is quite beyond the powers of the man who 
has other avocations, and to whom the instrument 
isa pleasing, and none the less important, toy. 
Consider the paraphernalia required to study the 
microscopy of the details of a minute animal. It 
has to be put into hardening and water-absorbing 
solutions, then to be cut with microtomes, perhaps 
frozen in the first instance, then to be put into other 
solutions to be cleared and to have its fat got rid 
of, and then it has to be coloured once, twice, or 
thrice, and possibly to have somecolour discharged. 
Finally, it has to be mounted ina medium. It is 
necessarily somewhat deterrent for a modest 
microscopist to read the excessively pronounced 
opinions of manipulators about the nature of the 
structure they discover in such complicated and 
altered organic matter, and to find that very com- 
tradictory opinions are published by different in- 
vestigators about the nature of identical structures 
which have been differently prepared. It appears 
to many an amateur, who happens to investigate 
structures by disturbing their natural condition as 
littie as possible, that he is, as it were, out of the 
field. He may find it necessary, even in examining 
the simplest section, to pay especial care to the 
illumination and centring, and to the application 
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of particular powers. He is, of course, conscious of 
inferiority, when he knows that somebody merely 
puts a chemically-treated specimen nnder an 
objective without the least care about optics, and 
finds out, or thinks he finds out, thetruth. But 
there are numerous opportunities for original 
research still to be met with in the structure of 
many of the commonest invertebrates and plants. 
The study of rocks is in its infancy, and there are 
many very interesting physical questions yet to be 
determined, and which can only be settlod micro- 
scopically. Recondite manipulaticn is not much 
required in any of these researches, but rather a 
good knowledge of how to use the microscope as 
an instrument. 


SCIENTIFIC NEWS. 


——_+o-——_ 


OMET a, as will be scen elsewhere, has 
been picked up by severalobservers. The 
absence of moonlight now and next week will 
probably render the comet a more brilliant 
object. According to Dr. Kreutz, its position 
for Berlin midnight on May 12 will be R.A. 
14m. 24s., N.P.D. 16° 33’; on May 13, R.A. 
38m. 6s., N.P.D. 15° 53’. It isin the constel- 
lation Cepheus, above the hcrizon at consider- 
able altitude all night, but it will scarcely be 
observable without a telescope until the end of 
the month. The position for Greenwich mid- 
night on May 12 will be R.A. 16m. 22s., N. 
Dec. 74° 26. Dr. Kreutz, M. Bigourdan, aud 
Mr. Hind, all assign June 10 us the date of 
perihelion passage. 


The death of Prof. Zillner, the famous 
Leipsic physicist, is announced. He was only 
forty-eight. 

The following candidates have been selected 
by the Council of the Royal Society, and will 
be elected on June 8th:—Prot. V. Ball, Dr. 
G. S. Brady, Dr. G. Buchanan, C. B. Clarke, 
Francis Darwin, Prof. W. Dittmar, Dr. W. H. 
Gaskell, R. T. Glazebrook, F. Ducane Godman, 
J. Hutchinson, Prof. A. Liversidge, Prof. J. 
Malet, W. D. Niven, R. H. Inglis Palgrave, 
and W. Weldon. 


Amongst the papers to be read at the meeting 
of the lron and Steel Institute, held on the 
10th, llth, and 12th inst., may be noted that 
of Mr. E. Richards on ‘Certain Physical 
Properties ‘of Iron and Steel,’’ that of Mr. W. 
Annable on ‘‘ The Compression of Fiuid Steel,’’ 
that of Mr. Snelus on ‘‘The Chemical Com- 
position and Testing of Steel Rails,’’ and that 
of Mr. Jeans on ‘‘The Consumption and 
Economy of Fuel in Iron and Steel Manu- 
facture.’ 


At the last meeting of the Shorthand Society 
Mr. J. G. Petrie read a paper on ‘‘ Reporting 
and Transcribing Machines.’ The Danish, 
Bartholomew, and Michela machines, and 
their capabilities, were minutely explained. 
The last-named machine is in use in the Italian 
Senate, but Mr. Petrie showed, by a careful 
analysis of the results, that what was attributed 
to it was mainly due io its work being checked 
by a large staff of reporters and revisers, while 
the reports. before appearing in print, aro cor- 
rected by the speakers themselves. He did not 
believe that any of the existing machines could 
do better work than could be done with the old 
note-book and pen or pencil; at the same time 
he advocated, from actual experience, the use of 
the type-writer for the transcription of notes, 
as it not only got out the ‘‘copy’’ more ex- 
peditiously and legibly, but also afforded a 
salutary change from the drudgery of the pen. 


Amongst the most interesting models shown 
at the Shipwrights’ Exhibition 13 a half-model 
of a steel twin-screw steamsbip, designed for 
the Transatlantic trade by A. McMillan and 
Son. Lhe length of this vessel is G00ft., breadth 
70ft., and the gross tonnage is calculated to be 
10,000 tons. ‘The engines will represent an 
indicated power of 20,000 horses, and the 
estimated speed is 20 knots, or 23 miles an 
hour. 


The Stirting Castle has frequently made 18} 
knots on her voyage out to China, and rau 
trom Hong Kong to Shangai in fifty hours, at 
anaverage ut 17°4 knots. The maximum speed was 
19 knots, but the average was reduced by the 
necessity for slowing and stopping in the river. 


_The Alaska made her last voyage from New 
York tv Queenstown in 7 days 53 minutes, thus 
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eclipsing her own performances, which were the 
previous quickest passages. 


The buildings erected to accommodate the 
biological students working with Dr. Michael 
Foster and Mr. F. M. Balfour at Cambridge, 
are so crowded that a new floor is to be added 
to the central portion of the new museums. The 
system now practised is for the students to go 
through the laboratory work immediately after 
each lecture. e 


Prof. H. A. Nicholson has been appointed to 
the chair of Natural History in Aberdeen, 
vacant by the removal of Prof. Cossar Ewart to 
Edinburgh. 


The Friday evening discourse during the 
meeting of the British Association will be de- 
ee by Prof. H. N. Moseley, on ‘' Pelagic 

ife, 


The reports relative to the Exhibition of Gas, 
Electricity, &c., held under the auspices of the 
Glasgow Philosophical Society, have been pub- 
lished. They refer, amongst other things, to 
trials of gas-meters, gas-engines, hot-air 
engines, &c., which should prove of some value. 
The engine trials are accompanied by plates of 
indicator diagrams. 


The shareholders in Mr. Keeley’s ‘‘ motor ’’ 
have obtained judgment in the courts in the 
shape of an order to Mr. Keeley to disclose the 
secret of the principle of the machine to them. 
Keeley refuses to comply with the order, and 
unless he is frightened by the threat to commit 
for contempt, the shareholders will probably 
not even obtain a bit of the ‘* secret’’ for their 
money—over a hundred thousand dollars. 


On Friday next the Surrey Scientific and 
Literary Society will hold their last meet- 
ing of the session 1881-82 at the Gauden Hotel, 
Gauden-road (next to Clapham-road Station, 
L.C. and D R.). The subject for discussion is 
‘The Physical Constitution of the Moon,” and 
will be opened by Mr. H. Sadler, F.R.A.S. 
Any readers of the EneiisH Mxcuanic who may 
wish to attend, must apply for admission-cards 
to Mr. John Weale, hon. sec., 15, The Grove, 
Clupham-common, S.W. 


The question of the vital resistanco of trichine 
in sult pork has lately engaged some attention 
in France. After sundry experiments, M. 
Colin expressed the opinion that American salt 
pork, under the present conditions of sending 
und delays occurred, does not seem apt to 
transmit trichinosis, though consumed raw or 
after imperfect cooking. Still, in very recent 
pieces, or in large pieces badly impregnated, 
there might remain some live trichinæ; the 
danger he regarded as slight, but as requiring 
some care. M. Fourment lately maae the 
following cbservation : A piece of American pork 
in Havre, found to contain cysts of trichine, 
was put in fine salt in a vessel which was then 
kept hermetically closed for a year; add to this 
the time elapsing from its original preparation, 
and we have about fifteen months of salting. 
Now, M. Fourment took small pieces of this 
lard, and after soaking them some time in 
water, gave them to mice. The animals fell ill 
and died, and trichinæ of both sexes were found 
in their intestines. Thus, in salt meat at least 
fifteen months old, these parasites may continue 
alive and capable of development. 


The piano manufacturer in Stettin, M. René, 
who a short time ago improved tho durability of 
pianos for tropical regions, by preparing the 
wood with ozone, has lately devised a ‘‘cell 
resonance arrangement” for pianos, which is 
said to be highly appreciated. Inferior pianos 
acquire thereby the fulnees and strength of a 
grand. In place of the usual sounding-board, 
M. René uses a sound-chest, over which the 
strings are stretched, and which, likethe resound- 
ing body in many-stringed instruments, consists 
of two arched resonance-plates; the vibration 
of the upper are communicated to the lower 
through bell-mouths. The two plates are bor- 
dered with hollow walls; the bell-mouths stand 
on a bridge on the lower plate, and are firmly 
pressed against the upper plate. The sound- 
tubes are further connected vy a membrane and 
small resonance rods with the upper plate. We 
may here note a recent new application of 
electricity, in the electrical piano of Boudet. 
An ordinary instrument is provided with two 
sets of hammers. ‘The upper, electrical series 
comes into action when certain keys are pressed, 
and the corresponding hammers go on striking 
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the wire at a quick rate, so long as pressure con= 
tinues, giving an organ-like effect. 


A large development of the wood-carving in- 
dustry has taken place in New York within the 
last ten yeara. Nearly six hundred carvers ere 
now at work for two firms, and as many asa 
thousand accomplished artists find employment 
in the city, mostly on interior decoration of 
housea. A rapid immigration of skilled carvers 
from Europe has reduced the wages; but the 
average pay of good carvers is still from four to 
five dollars a day, and the very finest workmen, 
especially those possessing some secret processes 
of doing difficult work, earn as much as eight 
dollars a day (such a process is that of ebonising 
cherry-wood). Machinery is now used to cut 
away the rough parts of a piece of carving; a 
tool driven by steam-power cuts out the wood 
wherever it goes, and thus a skilful man blocks 
out in a rough way as much work a day as 
twenty men could have done formerly. 


A remarkable magnetic storm has been lately 
experienced. M. Mascart has described to the 
French Academy its effects as observed at the 
Collége de France. Indications of its approach 
began about April 6th, but its beginning may 
be dated at 11.15 p.m. on the 13th. A great 
shock occurred in the night of the 16th, affect- 
ing all the three magnetic elements, and the 
needle being much agitated from 11.46 till mid- 
night (an oscillation of 25’ was observed). A 
similar shock on the 20th; after which the | 
storm gradually abated and disappeared. 


It has been proved that caoutchouc is highly 
absorbent of certain gases, especially the light- 
yielding constituents of coal-gas. In a recent 
noteto the Berlin Chemical Society, Herr Hempel 
shows, from experimenta, that its absorption of 
carbonic acid and nitrous oxide, though small, 
is such as to forbid its use in some very exact 
gas analyses. The absorbent power may be 
shown to an audience by connecting a carboaic- 
acid generator, or nitrous oxide gasometer, by 
means of a long caoutchouc tube with a glass 
tube, which is inserted in coloured water. All 
aic having been driven out by a strong current 
of the gas, and the admission of gas stopped, 
the coloured liquid gradually rises in the tube, 
indicating gas absorption, Herr Hempel says 
that caoutchouc stoppers, tubes, &c., which 
still retain full elasticity, may be kept long 
from deterioration if placed in a glass case 
(hermetically sealed) along with an open vessel 
of ordinary petroleum. Keeping in wooden 
boxes is bad; so is exposure to light. Old 
stoppers that have become hard may be softened 
very quickly by placing in a vessel with sul- 
phide of carbon vapour. In course of timo this 
action proves too strong, and the caoutchouc 
should be likewise brought into petroleum 
vapour. 

in a recent lecture in Berlin, Dr. Werner 
Siemens expressed a wish that in all technical 
echools in Germany, chairs of ‘‘ Electrotechnik ”’ 
might be instituted for instruction of youth in 
electricity and its applications. This has now 
been roalised in the Technical High School at 
Stuttgart. One term will be devoted to theo- 
retical principles, the most important measuring 
instruments and measurement, electrolysis, 
illumination, and transmission of force, and a 
second to telegraphy (including railway signal- 
jing and telephone matters.) Practical exercises 
will follow up the lectures. In 1876 a professor 
of telegraphy was appointed in the Dresden 
Polyteconikum. 


A regular telephone system has been arranged 
between the Brussels Observatory and the 
meteorological station at Ostende (about 78 
miles), after highly successful experiments with 
the Rysselberghe improved telephone. 


The background of the eye is known to vbe 
red; yet no effect of this red colour on sight 
seems to have been formerly noted. An obser- 
vation bearing on this h»s been recontly made 
by Signor Emery. While driving through the 
streets, and reading a paper, the sun’s raya 
illuminating the sheet directly, he observed tho 
letters to have a fiery red look, the sheet 
appearing white. When reading the paper 
under diffuse light, some solar rays came 
obliquely into one eye, and thereupon the letters 
appeared red, whereas they looked black each 
time he shaded his eye against sunlight with his 
hand or the border of his hat. He supposes 
that the strongly-illuminated background of 
the eye affects inductively with its red colour 
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the parts of the retina receiving the image of 
the dark letters. He records some laboratory 
experimests in support of this explanation. 


The absorption of volatile matters is a pro- 
blem which is still imperfectly solved; the 
industrial means employed are often inadequate. 
According to M. Schlosing, the main difficulty 
is with the volatile matters which are in the 
form of powders (solid or liquid) suspended in a 
gaseous medium, and are without that proper 
mobility by virtue of which gases are absorbed 
by reagents. He therefore recommends the 
simple plan of bringing them through heat to 
the gaseous state, which they have lost by 
cooling ; or, better, to prevent the cooling. He 
gives several instances, one being the case of an 
air-current charged with liquid dust of sul- 
phuric acid, and sent into a tube filled with 
fragments of marine salt. So long as the tube is 
cold, it yields a mixture of fumes of sulphuric 
and hydrochloric acid; but if heated to 350°, 
fumes of the latter acid alone are given out. 
The sulpburic acid is caused to take the gaseous 
state, and is precipitated on the salt. M. 
Schlesing proposes to apply the principle to 
determination of the nitric acid in the atmo- 
sphere, proved to exist there only in combina- 
tion with ammonia, as a very fine powder, 
which would be transformed into vapour about 
100°. Thus one has only, further, to find a 
good absorbent. 


It has been recently observed by M. de 
Chardonnet that a plate of rock crystal, cilvered 
so that it is opaque, forms a kind of filter, 
which is permeable only by the dark rays of the 
ultra-violet, and may be used for photography 
without intervention of a single ray of visibie 
light. Very white crown glass, or even the thin 
glass of St. Gobain, will do instead of the rock 
salt; some of the most refrangible rays are lost, 
but this is largely compensated by the oxtent of 
the surfaces of admis-ion. The time of expo- 
sure is doubled in this mode of impression (it 
can hardly be called photography), effected in 
complete darkness. 


Like the ports of Havre and Marseilles, that 
of Bordeaux has been lately provided with 
elevator-boats (Jateaux-clevateurs) for discharging 
grain - laden vessels mechunically. These 
machines have undergone an important modifi- 
cation. The steam-motor is replaced by an 
electric one ; thus the clevators can be used for 
discharge of grain by day, but at night they 
are transformed into electric lighthouses, giving 
several bright centres, which illuminate the 
port like daylight. These movable lighthouses 
will serve in nautical fétes during the exhibition 
soon to be held at Bordeaux. 


USEFUL AND SCIENTIFIC NOTES. 


The Internal Heat of the Earth —Apropos 
of some statements as to the heat experienced in 
the deep workings of the Adalbert silver mine in 
Bohemia, which has now reached a depth of 1,128 
yards, Prof. Höfer, who resides near, says that 
“at the greatest depth—some 1,000 metres below 
the surface of the earth—the heat is auything but 
excessive, the temperature of the rock being 24:4° 
C.—75°9° Fabr.—and the temperature of the atmo- 
sphere 24°6° C.—76 3° Fabr.—so that the natural 
means of ventilation heretofore employed fully 
suffice for all purposes.’’ 


THE Government have resolved to co-operate 
with the other nations in establishing a chain of 
circumpolar magnetical and meteorological ob- 
servatories. The locality selected for a British 
station is Fort Rae, in the north of Canada, and 
the general superintendence of the work will be 
intrusted to a committee of the Royal Society, 
the Royal Geographical Society being asked to 
co-operate as far as regards the promotion of their 
special studies. The personnel of the expedition 
has not yet been selected. The Swedes have 
chosen Wyde Bay, in West Spitzbergen, for the 
site of their station, which will be manned by 
thirteen attendants, and is established at the cost 
of Mr. L. O. Smith, a merchant, who has placed 
£3,333, or 60,000 crowns, at the disposal of the 
Academy of Science for the purpose. 


THE largest increase in the make of stecl ingots 
and rails in 1851 appears in the Cleveland district, 
where 264,986 tons of ingots were obtained with 
fourteen converters, being an advance of 120,986 
tons on the production of the preceding year. Of 
these fourteen converters, four were working for 
Ar part of the year, and two for only a few 
months. . 


LETTERS TO THE EDITOR. 


—_o¢9——_ 

[We donot hold ourselves responsible for the cpinions of 
our correspondents. The Editor respectfully requests that all 
communications should be urawn up as briefly us possible.) 

All communications should be addressed to the Enitor of the 
Enouish Mecuanic, 31, Zavistock-street, Covent-garden, 


All Cheques and Post-ofice Orders to be made Payable to 
J. Passmore EDWARDS. 

*.* In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Leticr, as well as the page on 
which it appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
—Montaigne s Essays. 


-——+44__ 
COMET, 1882, a (WELLS). 


(20012.]—I map an exceedingly fine view of this 
comet last night, which is getting a brilliant tele- 
scopic object. 

he tail (which appeared in the finder about 100’ 
long) was decidedly brighter and better defined on 
the side preceding the comet’s motion, and also 
looked broader near the head, as if double. The 
nucleus was very small and stellar with the power 
used (about 120), and there seemed to be some 
detail as of a jet of light from it towards the sun, 
but this was not certainly made out. The tele- 
scope used was my new dialyte of 10in. aperture. 

Herbert Ingall. 
Champion-hill, S.E., May S. 


[20013.]—On several occasions I have had the 
satisfaction of viewing this comet by means of my 
8iia. silver-on-glass reflector, the first time being 
on April 20th. It does not seem to me to be in- 
creasing in brilliancy so much as I expected, seeing 
that it is, according to some accounts, to be so 
bright as to be seen during daylight. Judging 
from what I have soen of it, I am much afraid we 
shall be disappointed in this. I last saw it on 
Saturday evening at about 10.30, and to me it did 
not appear very much brighter thanit did on April 
20th. A small bright star could plainly be seen 
shining through the tail a little behind the nucleus. 
The field of my eyepiece would cover about 38 
minutes; power 100. The comet was between 79 
Draco and 16 Cepheus. 

Berwick-on-T weed. L. J. Fleming. 


[20014.|—I HAD a very good view of the comet 
on Sunday night at 11 o'clock, through my equa- 
torial; the head is large, tail wide, nucleus not 
very bright, the whole a nebulous-looking body. 
It is now just visible to the unassisted eye 14° 
below the Polar star tothe right. R.A. 22:40h., 
D.N. 76:30°. 0O. A. Bowdler. 

South Lambeth-road, May 9. 


JUPITER'S RED SPOT. 


(20015.]-—Oxn the evening of May 3rd (only 
27 days before the conjunction of Jupiter with the 
sun), I observed the preceding end of the great red 
spot on the planet’s central meridian at 6h. 59m. 
Clouds came up before I could note the later phases 
of the transit, and also prevented my observing the 
white spot, which I had computed would be nearly 
central at Sh. 15m. Definition was very bad, the 
panat being low and much in the glare of sun- 
ight. 

This is the last observation which it will be 
possible to make before the reappearance of Jupiter, 
as a morning star next July. 

Bristol, May 5th. W. F. Denning. 


LEGAL REPLIES. 


[20016.]-—INnunasitTeED House Dury (46810).—I 
do not think *‘ Landlord” would be liable to pay 
this duty in the case put, as the valus of the house 
would be below £20 a year; butif he is so charged, 
he must appeal against the assessment; this being 
the only way of settling the question. 

CLAUSE IN A WILL (46821).—The legacies to the 
eight children of the brothers became “ vested,’’ as 
wesay, at the time of the testator’s death, although 
the payment of them was postponed during the 
lifetime of the cousins. This being so, the increase 
in value of theshares in wbich the £500 was invested 
would become part of that corpus, and would, 
therefore, be added to the whole, and thus to each 
share as it fell in, and could not belong to the 
residuary legatees. 

(46829).—The promise made by D., the father, 
seems to have been merely verbal, and without con- 
sideration, so that I do not see how it could be held 
binding upon him, and still less upon his son. Bat 


there may be some way of proceeding against E. in ` 


equity as a trustee who has received property out 
of which debt should be paid; but for this I must 
know the case more fully. Of course, A., the 
original debtor, remains liable, &c., to be sued, even 
in America. 
Fred. Wetherfield, Solicitor. 
2, Gresham-buildings, Guildhall. 


MEDICAL REPLIES. 


(20017.]—S1cx Camp (47762) .— Unless this child is 
suffering from rheumatism in the elbow-joint, it has 
disease of the bones of the elbow-joint, For this 
adopt the general regimen described last week 
under the head ‘‘ Scrofula.” Local treatment needs 
a splint, on which the arm can be fixed so as to 
give perfect rest to the joint ; and compound mer- 
curial ointment, spread upon lint, should be applied. 
so as to cover up the whole joint, and bound on 
either by strips of adhesive plaster casing it in, or 
by a narrow flannel bandage. The dressing should 
be renewed once a week, and the joint will want 
care for many months. Cod-liver oil may be given 
as freely as the child can digest it, and general 
medical treatment will be required. If the parents 
can afford it, consult an able medical man in the 
neighbourhood. James Edmunds, M.D. 

Grafton-street, Bond -street. 


THE BARLOW LENS. 


[20018.]—As some difference of opinion evidently 
exists as to the use, form, and position of the 
Barlow lens, perhaps the following may be of 
use to our readers: — The Barlow lens is an 
achromatised negative or concave lens, placed 
within the converging rays of an o.g., not so far 
as to cut off any of the cone, but far enough to 
give due effect to the diverging rays produced by 
itsown form. Four inches from the field-lens of 
e.p. isa good position for the usual forms supplied 
by the trade. A simple diagram, however, wilk 
show how far towards the o.g. it may be placed. 
It is important to remember that the nearer theo.g- 
the greater the increase of power. The Barlow 
lens, then, is an adjunct to thee.p., producing an 
increase of magnifying power without necessitating 
a corresponding increase of tube length. In the 
forms I bave made (some hundreds) I have thought 
the best position was with the concare side to the 
eye. However, I see that one of our able con- 
tributors advises the reverse of this. As this 
gentleman is a user, possibly, he may correct me, 
and I shall be glad to alter my mode, for those 
who «se are able to give valuable hints to those 
who wake. Another able and versatile contributor 
adopts the same plan as myself; but, and I must 
confess myself beaten, he makes the crown-lens 
convex and the flint concave. Now, the old 
formula for an o.g. reversed—viz., 5 flint positive, 
and 3 crown negative—is the data from which the 
original lens was computed, the figures for curva- 
ture coming out with the rather denser flint used 
now. Thus: First surface flat; second surface 
convex; flint = 1. Third surface, concave, 1; 
fourth surface, concave,1; crown. So that the 
combination is a plano-concave with contact curves. 
and is usually cemented to prevent loss of light by 
reflection as much as possible. 

As many possessors of old-fashioned telescopes 


are debarred the use of that pain-saving appliance, 


the zenith e.p., on account of the old tubes being 
too short for their adaptation, I will suggest to 
them the addition of a tube to carry a Barlow lens 
attached to the zenith diagonal. This will, in 
many instances, lengthen the focus sufficiently to 
allow of the zenith e.p. being used without the 
expensive and often destructive cutting away of 
the eyepiece end of the instrument. 
Prismatique. 


TO “ORDERIC VITAL.” 


[20019.]—As I regard the method of figuring 
mirrors by diaphragms, I have no preference for 
either of the ratios you name. 

GQ. Calver. 


MICROSCOPY. 


[20020.] —THERE must be many readers sorry 
that this subject is so little treated of. My pur- 
pose in writing at present is to call the attention 
of beginners to a very interesting and easy method 
of examining the circulation of blood in a tad- 
pole’s tail, and as the season for these animals is 
nearly over, those who wish to try it should do so 
at once. All that is required is to take a hollow 
slide, or make a little trough by converting four 
little strips of glass on one of the 3in. by lin. slips, 
so as to make a shallow cell of such a sizo as will 
contain a tadpole covered with water. After 
placing the tadpole on its side in the cell. and 
covering with water, drop a small quantity of 
chloroform over its head. Let the quantity of 
chloroform be very small, and rather add to it if 
after a fow seconds the tadpole is not quieted. In 
this method there is no pain to the tadpole, nor 
risk of bruising it as when it is put under pressure, 
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and should too much chloroform have been given, 
it could not dio in an easier way. ; 
The tail ought to be examined carefully for the 
best part, and with a little search a place may be 
found where both a vein and an artery are in the 


field atone time, showing in the artery the regular 


pulsation, and in the vein the steady flow of blood, 
the pulsation being lost in the capillaries. 
: Volvox. 


WENHAW’S NEW MICROSCOPE. 


20021.]J—THERE is one point in connection with 
Venham’s new microscope,” which was entirely 
omitted.in the description given of the instrument 
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when exhibited at the Royal Microscopical Society ; 


when recently described and illustrated in the 


ENGLIsH' MECHANIC; and now, again, wher re- 
viewed and criticised by ‘“F.R.M.8.” The point 
omitted is as to the source of the inspiration from 
which Mr. Wenham drew his design—a source 
which is upon record beyond the possibility of cavil 
or doubt, and is proved as follows :— 

On Nov. 10, 1880, at the Royal Microsco- 

ical Society, Dr. W. B. Carpenter exhibited and 

ally described a small rough stand made for 
students’ purposes by Mr. George Wale, and the 
record of the proceedings of that meeting will be 
found in the Journal of the Royal Microscopical 
Society for 1880, p. 1087. From that published 
record I extract the following paragraph :— 

“Dr. Edmunds pointed out that this most useful 
microseope-stand would be vastly improved: if only 
the arc upon which the body turns were so 
constructed that the centre of the circle of which 
the arc forms part, were made to coincide in 
position with the centre of the stage. The 
object would then undergo no movement of trans- 
lation, either in rotating the stage or in turning 
the optical tube from the vertical to the horizontal. 
In rotating the stage, the object would turn upon 
the optic axis; in moving the tube into various 
degrees of obliquity from 0° to 90°, the object 
would rotate upon its horizontal axis. The result 
would be that, with a thin stage and a hemi- 
spherical lens in immersion contact with the under 
surface of the slide, all the complicated swinging 
substages, and other contrivances now upon the 
table might be swept away, and every angle of 
illumination could be got by merely inclining the 
body of the microscope upon its sustaining arc. 
There would only be needed a lamp on a level 
with the object, with a condenser at its focal 
distance standing upon the table in line between 
the lamp and the object.” 

If any further explanation of the description 
here given by Dr. Edmunds be needed, reference 
to p. 1046 of the same number of the R. M. Journal 

l show a woodcut of Mr. Wale’s microscope then 
under discussion. But Dr. Edmunds’ description 
is so lucid that there can be no question as to his 
priority of design in regard to the great new princi- 
ple of microscopic construction, which ‘‘ F.R.M.S.”’ 


now tells us, that ‘‘ Mr. Wenham has grasped,” and , 


about whioh in his last paragraph (‘' EB. M.,” page 
195) he describes Mr. Wenham as ‘ the inventor of 
the new microscope.” The microscope made by 
Watson and devised by Mr. Moss, and published a 
few months since in the ENGLISE MECHANIO, is 
merely an earlier stand constructed to embody Dr. 
Edmunds’ principle. 

Rights ot priority are decided by the date of pub- 
lication, and on that ground only the merit of this 
important principle of construction is plainly due 
to Dr. Edmunds, and te him alone. But it can be 


evidenced that in thus indicating how Mr. Wale’s (_ 


microscope might beso easily transformed in prin- 
ciple, Dr. Edmunds did not contribute to the dis- 
cussion a mere casual: idea suggested by Mr. Wale’s 
microscope. Dr. Edmunds had already thought out 
and planned a microscope-stand upon the principle 
of making the object a central point undergoing no 
snovement of translation, and of arranging the mero- 
scope to move about this point as ageneral centre. And 
the drawings of that microscope made in 1878-9 by 
Dr. Edmunds show a stand far superior in simpli- 
city and efficiency to either of those constructed by 
Mr. Watson or Mr. Wenham. But the question of 
priority of title does not turn upon ideas described 
in & private cabinet or elsewhere than in a scientific 
journal, and no more need be suid on the matter. 
The engraving of Watson's stand appeared in 
the Journal of the Royal Microscopical Society for 
June, 1881, more than six months after its principle 
had been enunciated by Dr. Edmunds. The 
engraving of Weuham’s stand sppeared in the 
Journal of the Royal Microscopical Society for 
April, 1882, about eighteen monthsafterwards. On 
comparing the engravings of the stands of Wale, 
Watson, and Wenham, their progressive genesis 
will be understood. Wale’s arc had no relation to 
the object aimed at by Dr. Edmunds, but was 
transformable, so as to subserve that object 
roughly and imperfectly for a student’s micro- 
scope. Watson’s stand embodied Dr. Edmunds’ 
principle ambitiously; but by making the horis 
zontal axis of the object turn upon a lateral pivot 
instead of a meridian arc, Wenham transformed. 
the Wale sliding arc upon the principle suggested 
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by Dr. Edmunds, and baptised the transformed 
arcas a ‘‘sector,’’ so as to shelve Mr. Wale alto- 


adjustment which every critic knows to be first, 
and the rest nowhere. But the beautiful hand- 


fitting of Powell and Lealand’s work cannot be 
multiplied indefinitely, and what we want is an 
equally good fine adjustment that is more generally 


applicable. 
The design by means of which Mr. Wenham has 


carried out Dr. Edmunds’s principle of construction 
is more fit for a furniture microscope than for 


scientific work. Its machinery is burdened with 
useless and rickety complications, and anyone uns 
derstanding the geometry of the sphere as utilised 
by Dr. Edmunds for this principle of construction, 
will at once see that with the object centred upon 
a revolving stage, and one movement in altitude, 
all possible illuminations are at command. The 
duplication of the movement in altitude confers 
upon ‘‘Wenham’s new microscope” an origin 


> 


feature, and adds, possibly, to its value for exhi- 


bition in a chemist’s shop-window. But, other- 
wise, it entails only expense and instability. 
Another F.B.M.S. 


PROPERTIES OF LENSES, &c. 


(20022.]—I ax unable to give a definite reply to 
the queries of your correspondent ‘‘Lens,’’ an 
must, therefore, refer him to “ F.R.A.S.,”" or 
some other reader, competent to deal with such 
matters in a satisfactory way. I have endeavoured 
to answer such of his questions as seemed to fall 
in my line, and am glad if my two letters have 
been of service to him. Undoubtedly, the size of 
the focal image of a fixed star will vary with the 
quality of the instrument. I remember reading 
somewhere of Andrew Ross saying: ‘‘The more 
perfect the telescope, the less will be the size of the 
stellar image’’—a remark which drew forth the 
observation, ‘‘ Then in the most perfect telescope 
there will be no star at all.’’ But, patting jokes 
aside, there is, I presume, a definite formula giving 
the magnitude of image due to a certain focus 
and aperture. What this is I shall be glad if 
“F.R. A.S.” or Dr. Edmunds will tell us. Airy’s 
book “‘ On the Undulatory Theory” will, no doubt, 
go fully into such matters, but I and many others 
have not had the advantage of reading this masterly 
treatise. 

With regard to the rider extracted by ‘‘E.C. A.” 
from the ‘‘ Cambridge Mathematical Tripos for 
1881,” there is no difficulty in the proof. It is 


not likely to interest very many; however, I send |- 


it. Let us put the literal rule into an algebraic 
form: R and F being the radius and focus of the 
large or ‘“‘ concave ” mirror, 7 and f those of the 
smaller or ‘‘ convex,” and z their distance apart ; 
then the rule tays that 4/R* + 474 +R — 2r = 4x. 
To prove this, draw Fig. 1, representing the path 


of the rays. r 

striking the large mirror at B, is reflected so as to 

cut the axial oy in E, whose distance, D E, is half 
> 


mirror, 
nected by the 
FG. 


- 2r) = Rr. 


4z = (R 


— 2r) + yB" + 47’, which is that 
required. 


The beautifal workmanship of Ross and 


P 

Into the criticisms by ‘‘ F.R.M.S.,” upon the fine 
adjustment and other points I do not now enter, but 
when ‘‘F.R.M.S.” says: that a thoroughly efficient 
fine adjustment is a problem still unsolved, he 
shows that he ‘is not familiar with the beautiful 
and perfectly efficient and durable fine adjustment 
upon Powell and Lealand's best stand—a fine 


.| by the narrow opening. 
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I fancy this would be more convenitgt if put in 


-the following way, and though it is not A accurate, 


yet it will give, the distance approximatdy, which 
is all the best rule can do:—Extracting thézoot of 
the. second quantity to two terms only, it gives R 
274/R. Hence, the whole value is-2R — 2r 
r/ B); or, dividing by 4, we have « = R/ 
r/2(1 - r/B). Now, the semi-radii are the 
principal focal lengths of each of the mirrors, sò 
that we may putz = F —f(1 —/f/F),or(F-/) . 
+ f?; F: or, the distance of the mirrors apart 
must equal the difference of their foci, increased by 
a quantity obtained by squaring the lesser focal 
length and dividing it by the greater. 

In the Gregorian form, I find the distance apart 
should be the sum of the foci, diminished by eight 
times the square of the shorter focus divided by 
the longer. 

Such rules for both instrraments can only furnish 
a rough guide for placing the small speculum ; for 
itis assumed that the image is formed at the vertex 
of the large mirror, which, I need scarcely say, is 
not the case. 

In response to Mr. Brashear’s kind notice of my 
letters, may I be allowed to say that it is a source 
of much pleasure to me to find that my contribu- 
tions are of some slight service to ‘‘ our” Trans- 
atlantic friends; and to assure Mr. Brashear that 
I, and I am sure very many others, eagerly peruse 
his characteristic and instructive letters, and trust 
that he will favour us with his account of the 
practice of the famous American opticians, a3 soon 
as convenient. With his well-known success in 


al | extending the circulation of the ENGLISH MECHANIO, 


I hope he will be able to persuade Dr. Hastings to 
contribute to these columns. Ordoeric Vital. 


THE NEW TELEPHONE RECEIVER— 


SMALL DYNAMO MACHINES. 


[20023.]—Accorpina to your correspondent in 
last number, I am singularly unfortunate in my 


d [telephonic invention, as it had been previously 


publicly described. Will he please inform mə 
where it is mentioned that the spiral was sur- 
rounded by three bobbins of insalated wire for the 
purpose of magnetising it, and receiving the in- 
ducted or microphone current P I think he is un- 
fortunate, as his first letter does not mention any- 
thing about it, and his second letter is almost a 
repetition of the first, with the exception of the 
latter paragraph; and all they could do with it 
was to receive whistling and singing, which any 
simple receiver would do. The surrounding of 
the spiral with coils for the purpose as described 
above, is just as essential as a magnet is to the Bell 
telephone; and I beg to inform him that I never 
saw any account where the spiral was used before. 
How much more unfortunate must be the 
patentee of this receiver? 
To show how it is possible to make a small 
dynamo machine, I have made one which only 
weighs 6lb. 140z. There is action and reaction ; 
it will charge an electro-magnet, &c., quite as 
well, in proportion, as a large one. Wal send 
more particulars later on. 
George Tolman. 


A SIMPLE BAROMETER. 


[20024.j—TuE following is a description of a 
very simple and inexpensive barometer. Whether 
anything resembling this has ever been described 
before I cannot tell; but L have consulted all the 
books on Physics which I possess, and noneof them 
contain any mention of it. 5 
Take a glass tube about 7in. long, and about gin. 
internal diameter, and draw out one end before the 
blowpipe to a point, leaving a very small orifice 
about 77100 to 1-60 of an inch diameter. This 
end of the tube should not be quite sharp, but some- 
what rounded, as in Fig. 1. A corkis prepared to fit 
tightly the wide end of the tube, and if the cork is 
made of cork, its sides and upper end should'be 
greased or coated with paraffin, the lower end 
being left uncoated. A rubber cork would answer 
better. The tube should now be filled with dis- 
tilled water, to the height indicated by the lme 
(although the exact height is of no consequence), 
aud the cork firmly inserted. The tube should be 
suspended with the point downwards near the 
window, and it should never be shaken. When 
the barometric pressure is low, indicating rain, a 
drop of water will appear at the orifice, and hang 
to the lower end of the tube. When the barometric 
pressure rises, the drop will disappear, and a bubble 
of air may sometimes be seen in the act of entering 
If more than one drop is 
extruded, of course they will fall, but one drop will 
always remain suspended. I have had a tube of 
this description hanging in my laboratory for two 
years, and I find its indications for rain and dry 
weather most unerring. The only error arises 
from extremely sudden rise of temperature, which 
will sometimes force a drop of water out by ex- 


y | pansion, although the barometric pressure 18 high ; 


but in that case the drop soon dries up : in the 
other case it hangs persistently, and willin mavy 
instances indicate the approach of rain thirty hours 
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before theappearance of the storm. Before rain 
the drop does not dry up, because then the atmo- 
-sphere 3 saturated with moisture. The’ sensitive- 
ness of this -weather-glass depends upon the 
difference of tension between the surrounding 
atmosphere and the air within the tube, the latter 
expanding or contracting according as the baro- 
metric pressure is low or high. Fig. 2is simply a 
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modification in which a glass phial is used with a 
perforated cork, through which passes a short piece 
of Blass tubing with a narrow orifice at the lower 
end. 


George Hay, M.D. Analytioal Chemist. 
Analytical Laboratory, 45. South Diamond-street, 
Allegheny City, Pa., U.S., April 17th. 


A MAKESHIFT. 


[20025.]|—Tuz accompanying sketch represents a 
rough and ready device, which being original (if 
anything is such under the sun), I venture to de- 
scribe in the hope that it may prove of some use to 
beginners in turning, and who do not possess that 
amateur’s delight, a slide-rest. I am myself a 
veriest tyro, the device being sufficient proof 
thereof. A isa piece of iron, say 4in. by 14 by 3, 
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a hole through centre receives a 3 screw bolt 3in. 
long; B should be a tight fit in hole. This, with 
the requisite nut C, is the whole affair. Now, for 
_ its application as represented—D is cross section of 
arm of T-rest, E turning-tool, F the work. Now 
_ let the handle of tool be firmly pressed upward 
with one hand while the device is held in position 
with the other, so as to jam the tool as it were 
between D and C, when I think many a first 
_ attempt to turn a piece of metal in a common lathe 

result im encouragement instead of despair. 
Note—the nut C should be a loose fit so as to be 
easily adjusted, all being in position and without 
disturbance by a touch of the thumb of the hend 
holding the device. A stop, as at G, may perhaps 
give a steadier hold, but I have not found it neces- 
sary, more adjustability being possible wo it. 


LATHE MATTERS. 


[20026.]—Ir would seem, from recent corre- 
spondence, that others concur in my opinion re- 
specting the value of a list of dimensions of lathe 
parts. May I reiterate my request to Mr. Evans 
to furnish a table of the dimensions of the ap- 
paratus he has so ably described. Now that we 
are to have a series of articles on pattern-making, 
such a table will be all the more valuable. 

I should like to hear more about the lathe with 
' slide-rest in front of the bed. Can Mr. Storey or 

others furnish further particulars. 

i Orderic Vital. 
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ORNAMENTAL SLIDE-REST. 


[20027.]—As “M. A.,”? letter 19980, still does 


not seem to understand the principle on which the 
divided nut of my slide-rest acts, I give an exag- 
gerated section of the nut and screw—A is the 


screw and B B the nut: the small triangular spaces 
left urishaded give room for tightening, and are 
formed by first cutting both screw and nut full and 
sharp, and then taking off the tops of the thread in 
both. I think anyone can see how the threads 
wedge into each other on drawing the halves of the 
nut together. In practice, the top of thread of steel 
screw should be rounded off so as not to cut a step 
‘in the thread of nut, which would prevent the 
wedge action, and both should be cut deeper and 
coarser than a Whitworth screw of same diameter. 
With regard to the query I asked ‘‘M.A.,”’ of 
course I knew perfectly well that practically the 
dilemma, of tapping the holes in the halves of the 
nut was easily explained and got over; I only asked 
it to show him how my not having fully gone into 
the minutiz of fitting my nut and screw had exposed 
me to his criticism. ‘M. A.’ gives me a very good 
answer to my insinuation of his quoting Mr. Evans. 
` F W. G. 


ae eS 


CUTTING-FRAME. 


_[20028.]—T ae cutting-frame illustrated by C. E. 
Sibley (No. 20005) is very similar to the wheel- 
cutting frame described by me in the number for 
April 14th, with the exception of the swivelling 
arrangement, which is perfectly useless for the 
purpose of cutting oblique gears, as when using it 
set obliquely, it would require a special slide to 
move it, the motion of the slide-rest not being 
available in that position. But when using it asa 
fiy-cutter, in turning spirals, of course this mode 
of setting it at an angle is useful, though, for my 
own part, I prefer another tool. In the illus- 
tration there does not appear to be nearly room 
enough between the circular cutter and the 
driving-pulley, and in cutting anything of a good- 
sized wheel, the driving-pulley, if sufficiently 
large to give power, would touch the top of wheel 
to be cut. This, of course, is a mere matter of 
detail in making, and could be easily remedied ; 
but it is against using this as a fly-cutter 
vertically that the chief objection lies. made 
two or three instruments formerly, of different 
proportions, very much after this pattern, to 
be used as fly-outters, and discarded them all in 
favour of the one I illustrated in the number for 
April 7th, for one very grave fault, and that is, 
that when using it vertically, to ornament any 
work that has a raised moulding or collar at one 
end, the end screws, and part of head through 
which they pass, come against the work, or 
perhaps the chuck, and prevent you commencing 
your ornamentation close up to the collar. The 
driving-pulley also must be very small, to allow 
the tool-point to touch the work. In these 
respects I have found my pattern much more con- 
venient, and it is just as easily made; and anyone 
who wishes can make the head swivel. round, b 
substituting a binding-screw for the pin which 
keeps the head on the square shank. 

F. W. G. 


IRON MOULDING.—No. III. 


[20029.|—In my last letter the spindle, loam- 
board, and guide were ready for the moulder to 
commence the building of one of the four blades. 
Suppor the boss to be 3ft. diameter, a base-plate 
will be required, 7ft. long, 4ft. broad at one end, 
running to 2ft. at the other. The inner or narrow 
end of plate will be placed against the bearing or 
guide that has been built at the bottom of boss, and 
the centre of broad end of plate will be laid down 
opposite to the centre line on outside bearing, 
taking care to have a firm bed underneath, so as it 
will not sink with the weight of building. (For 
plan of plate see sketch.) Before any building is 
done, the boss and beariug at the bottom is coated 
with parting blackwash, made with clean water 
and blacking. Some building loam, made from 
floor sand an py wees is now put round theedge 
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of plate, and a 4in. or 9in. wall is built, leavingsome 
of the joints at the back or end wall open, to allow 
the steam to escape when drying, and the gas when 
casting. In the inside of the wall bricks are put, 
but no loam, keeping them a little apart, and filling 
the space with cinders or small coke, which are 
rammed tight into the joints so as to keep the 
bricks firm. The cinders also serve as a channel to 

off the steam and gas; and by so building the 
mould does not require so much drying as it would 
if built solid. This kind of building is what is 
called dry building. The loamboard is now let 
down the guide to see that the bricks on the face of 
the building are din. clear of the face of the loam 
board or sweep. Another row of brick is now 
built along the face, always keeping them żin. clear 
of the board: then the wall is carried all round, 
keeping the end and back wall perpendicular; 
after that the dry building is repeated same as last 
course. Each course is now built in the same 
manner, till the wall is about 9in. broad, when no 
more dry-building will be necessary ; the remainder 
will be built solid with brick and loam, so as to 
have it strong. Each course of brick that comes 
against the boss is rubbed with, and bedded in, 
red loam, having fin. on the face of brick. Where 
the blade joins the boss, loam bricks are built in so 
as the sharp edge can be rubbed off and the one 
rounded into the other. 

Loam brick is made of loam in the same manner 
as common brick is made of clay. Red or facing 
loam is made of coarse sand and clay-water ground 
in a mill. The best sand for loam moulding 
comes from Lough Neagh, Ireland. It is coarse 
and open, not given to crack when dried, or scab 
when casting. The North of Ireland contains large 
quantities of red sand and rotten-rock, which is 
suitable for any kind of moulding. Large quantities 
leave several ports as ballast. ; 

Having the brickwork of one blade finished, and 
looking at the outside end, it will have the appear- 
ance of Fig. 2. The angles that are formed by 
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each course of brick being kept further back, so as 
to be clear of the loamboard coming down the 
guide, are filled up with loam brick cut the shape, 
so that when the facing-loam is put on there will 
be an equal thickness all over the face, which by 
so doing insures a level and correct surface. 
Having got the surface of the building made 
parallel with the travel of the loamboard, a thin 
coat of soft loam is first put on, so as it will 
adhere to the face of the building. Afterwards, a 
second coat is put on more stiff than the first one; 
then, for the third and finishing coat, soft loam is 
‘taken (after having been put through a sieve to 
extract any pebbles or foreign matter that it may 
contain) and spread over the surface. The face of 
the board is now made clean, and brought down 
the guide as steady as possible. The loamboard is 
now placed on the guide over the centre line, and 
along the edge of the board a line is drawn on the 
face of the blade, which will run to the centre of 
boss: and for the present the face of the blade is 
finished. The building of the other three blades is 
performed in the same manner (as the blades are 
to be lifted from their bed and baked in the oven); 
at the bottom of boss, where the bearing.is, a joint 
is required down to the base-plate, and some paper 
or parting sand put on, so that when the blades 
are lifted they will part from each other without 
breaking. 


.| When the fourth blade is built, the first one 


will be stiff and ready to commence anew. At 
the top and bottom of the boss there are two portions 
of the blade that could not be swept; this the 
moulder makes good with his trowel, so as to have 
it in harmony with the finished portion. The 
pattern-maker now supplies three pieces of wood, 
which are called sections. Figs. 3, 4, 5, 6, 7, and 
Fig. 8 show sections and their positions on the 
mould. Where the sections are to be placed, a 
notch is cut, or the point of a nail is driven into 
the face of loamboard, so as to form a line on 
which the sections are placed. When in their 
place sand is rammed firmly between each, and 
pared off level with the back and sides. A little 
care is required so as to have the curve as regular 
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‘and graceful as possible. When finished it forms 
a pattern for blade. The sections are then-taken 
out, and the space filled up with sand. The same 
process is gone through with the remaining blades. 
Foundry. 


SKETCHING WITH THE TELESCOPE. 


[20030.J—I SEND you a drawing of a device I 
have made for sketching with the telescope. It 
does not need a detailed description. The principle 


——_——— 


is that light from the lamp is transmitted through 


the sketching paper at A, A being a piece of glass. f 


The opening B is for the passage of reflected light 
to a book placed on C. B may be closed when de- 
sired by a paper or metal slide. The drawing is 


about } of thesize. This stand is cheap, being made 


of thin wood, and the stem of a piece of wrought- 
iron pipe, with sliding rod and tightening screw. I 
do not know that my device is new, but I think it 
is here. I use a fine 8iin. reflector by your genial 
correspondent Mr. Brashear. It is excellent in 
workmanship and defining power. Of my obser- 
vatory I hope to be able to write at some future 
time. Francis G. du Pont. 

Wilmington, Delaware, U.S.A. 


TWO-MANUAL AMERICAN ORGAN. 


[20031.]—I sEND, according to promise, the 
details of a scheme for a two-manual reed organ, 
which I have nearly completed. I may com- 
mence by saying I had no knowledge how. the 
larger kind of instruments are constructed by ‘the 
makers; so I only had my own devices and the 
Enesa MrcHanic to work upon. It was required 
to place a two-manual action in acase, whose re- 
volving cover is shown at K, Fig. 1, with three or 
four sets of reeds on the top manual, four or five 
on the bottom, and whose top manual could be 
placed as close as possible to the lower one. Fig. 1 
shows a section of the action from front to back. 
It is not drawn exact to scale, as the sizes are so 
small. The bottom-board B occupies the full play 
size (Fig. 4)—viz., 5lin. by 20in., and carries the 


tube-boards and bellows in the usual position, and f 


also the stop-action at the sides; and slides on 
bearers fixed to the case. The bellows are of the 
usual description, only the ratio between reservoirs 
and feeder size was increased in favour of the latter, 
with the idea of getting better expression. Re~ 
servoir 50in. by 25in., with a 7#in. fall, and having 
two 24lb. springs; and feeders 22in. by 24in. with 
an Sin. fall, and having a 91b. spring to each. The 
webbing is attached in sucha position that it tra- 
vels Gin. only. The following stops were decided 
on, and labelled thus: (the numbers correspond to 
those on Fig. 1). 


LOWER MANUAL. 


1, Diapason .. .. 8ft. 5 octaves 
2. Vox Celeste .. Sft. 3 y 
3. Dulciana .. . 4t. 5 y 
4. Bourdon .. .. 16ft. 3 ss 
5. Trumpet .. .. 16ft. 4 y 
6. Hautboy .. .. 8ft. 5 y 


- UPPER MANUAL. The reeds used were the Munroe, except Nos. 5 
7. Principal .. 4f 56 ,, and 10, which are ordinary harmonium reeds. 
8. Vox Humana... l6ft. 3 ,, The Munroe reeds are simply excellent in work- 
9. Gamba .. Sft. 5 ,, manship and disposition; in fact, good-tempered 
10. Piccolo .. o- Ot. 3 455 enough to please every one, I should say, as it 


11. Coupler, 


seems impossible to break them with bending. I 


12. Tremolo. have a scratch set which have undergone some 
Two Knee-swells. curious contortions since being in my possession. 
Two footirons for full organ. They are also of shorter scale than some at 
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The soundboard A is cut in two portions, and į bass end, which is an advantage in a large board. 
fixed over the bottom board at right angles to each | The tube-boards shown had of course to be made 
other as shown; the horizontal portion carrying 
the lower manual reeds, and the vertical portion | Having selected the reeds and arranged them, the 
the upper. 


(no joke, by the bye, for it is a very tedious job). 


tubes were cut as follows:—A row of holes was 
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made to form the back-end of the tubes, and the 
remaining portion was removed with a dovetail 
Saw and a jin. firmer chisel. Having served all 
the registers this fashion, I made a spindle work- 
ing through a table vertically, and ing a small 
circular saw, whioh would cut the groove to receive 
the reed, the screw-cap which fastened the saw 
being the same size as the tube. Great care and 
good tackle were requisite to glue these tube- 
boards together, and to the soundboards. The 
voicing in the reeds was done for me, in the prin- 
cipal sets; the rest I managed myself in making 
the tubes— for a great difference can be made in 
the tone by this means. I will try to describe the 
bending, &c., in the different registers. No.1, 
tubes ordinary size, the reed bent and twisted as 
described in a former volume, by Elève and another 
correspondent; No. 2, ditto, more bend, conse- 
quently softer; No. 3, less bend, tubes vertical 
and only å the usual size, and also fastened down 
in a stuffed box—therefore, very soft; but they 
seem to waste a lot of wind in this posi- 
tion, and are rather sluggish in speech. No. 4 
same as No. 1, but the position in the board 
alters the tone. No. 5, harmonium reeds, a 
thin set which required no filing down, 
but I was devoutly thankful when finished, as they 
were a lot of trouble. The frames of these reeds 
had a slot formed at the tip end, and a round- 
headed screw was placed in the tube-board before 
glueing up, to receive them; the heel end being 
fastened down by another screw. The tongue was 
much bent at the tip, but no twist, and the tone is 
very strong and rapid. No. 6, tube double the 
length, and one-half the size of No. 1; the reed is 
inserted heel first, so that the wind strikes the tip 
first; no bending, but a little twist; very reedy, 
quiet tone, and very delicate touch, which latter 
rather surprised me, as, being so far from the wind, 
I was afraid they would be sluggish. No. 7 as 
No. 1. No. 8, tubes one-half the size, the bending 
and twisting confined to near the tip. No. 9 as 
No. 1, only less bend, more twist, tone more cut- 
ting. No. 10, harmonium reeds screwed on merely, 
but the tone is a failure, and they will be re- 
moved, and replaced by American reeds in tubes, 
as shown., The two manuals are fastened together 
at the ends by thin plates, and slide in position 
from the front on one bearer at each end. Nos. 1 
and 9 were tuned with the keys in their place, and 
the remainder of the tuning was done by means of 
the plungers. ; 

The lower keys rest on the plungers in the usual 
manner, only they have a gin. wood pin projecting 
the thickness of the key-frame, in order to clear 
the plungers when drawn forward, and the latter 
are provided with a screw-button. 

The upper keys are suspended, by means of a 
tapped wire, from the set of squaresS, which, in 
turn, rest on the plungers of the upper soundboard. 
These tapped wires are not fixed in the squares, 
but fit tightly in a dovetail notch cut in each, so 
that they cau be drawn out and replaced easily. 

I suppose, when Mr. Fryer looks at these 
sketches, he will say it isan utter impossibility to 
get at the reeds, as he creates such a large moun- 
tain out of so small a mole-hill in his letter (46296, 
p. 157) about the sketch I suggested for ‘‘ Beta’s’’ 
alteration. For my own part, I appreciate the 
advantage of sitting comfortably in front of the 
instrument during tuning, &c. (and this ‘‘ &c.”’ is a 
considerable portion), to performing acrobatic 
feats in endeavours toget at thereeds. 1r ‘‘Beta’s”’ 
case, if he can get at his present back row under 
existing conditions, so will he likewise be able to 
get at any additional row or rows (if he has 
the necessary epace on his soundboard) with the 
tubes facing him, by means of a reed-hook bent at 
right angles on itself; or, supposing he cannot get 
at them so, he may remove his keyboard and 
complete his tuning by the plungers. In case of 
muting through dust the arrangement is not so 
good as might be; but if this is the only difficulty 
forthe alteration job, ‘‘ Beta’’ will be happy. In 
the present action shown, the keyboards can be 
. removed, and any given reed got at, and allre- 
peon in five minutes. I must, however, except 

o. 6, as they are screwed in (see Fig. 2), and the 
mute-valve opens the opposite way to the others. 
By unscrewing the back board to the upper manual 
its pallets may be easily got at, and the lower 
manual pallets partially so. At the tail- 
end of the lower manual keys is situated the 
coupler C. It consists of a set of squares hinged 
€o a rail, and provided with a regulating screw- 
button. The rail D (Fig. 4) travels from front to 
back by means of its stop, which, when drawn, 
pulls the lever N forward, and pushes the large 
square M and the connecting-rod R to the left, 
and so, by means of the two small squares, presses 
the coupler in position, as shown in section, Fig. 1. 
When released, the coupler is forced forward by 
the springs about in. so that it does not touch the 
upper manual squares, but rides idly on the tail- 
piece of the lower keys. This form of coupler is 


simole and effective, easily regulated, and so far as: 


Mr. Warman, or any gentleman 
who knows, should notice this, I should like to. 


I know, new. 


hear their opinion of it asit stands on paper. 


Fig. 2 shows part of the lower manual stop- | have forgot to describe. I do not wish to blame 


action. It is the ordinary bent lever, or a modifi- | the woot 


cation of it. When No. 4, say, is drawn, it pulls 


the lever P upright, which in turn raises lever Q, 
which lifts the tapped wire running to its stop- 
valve. Lying across the soundboard, just under 
the stop-valves, is a wood table H, hinged, and at 
back, which is raised by the rod W coming from 
the lower table T, which is hinged to the case on 
the side of the blow-pedal, and to which is pivotted 
the foot-iron f. This is for full organ to lower 
manual, and raises any or all the stop-valves by 
suitable stickers coming from them. At X, Fi 
4, will be, say, another, which opens the upper 


Fig. 


manual stop-valves, and also couplers. This is 


worked by a square, not shown, from the other 
foot-iron, Fig. 3, stop-action to one of the upper 


manual registers. I do not think these require 


further explanation. 

The stop-rods are worked in the position shown 
on the plan, Fig. 4, to the left, which not only 
clears the manual action, but allows room between 
the rods for the bent levers, squares, &c., as no 
given rod falls on a vertical line with any other 
one. Atf, Fig. 1, will be seen the position occu- 
pied by the fan tremolo. The driving-fan in its 
box is placed under the right-hand stop-action, 
and a wire rans fromit to hook into the fan-card 
mounted on a slight frame, which merely rests on 
the soundboard, and can be removed instantly by 
unhooking the wire. The swells are not shown, 
and are not yet made, but the rods to work them 
from the knee-levers are run lengthways under 
the bottom-board. If there is any point I could 
further explain, I should be happy to do so. 

Thanks to Mr. W. H. Davies for his kindly help 
in explaining the method of making the keyboards, 
as with it and the few special tools he mentions, I 
made a passable job of them. There is, however, 
one fault I can mention—viz., matching the 
ivories, or rather failing to do so. I presume it 
requires experience or taste, as the colours do not 
seem to show out until they are polished. Also, 
commercially, they were a failure, as the time they 
consumed was rather out of por to the 
prices quoted by makers. But I suppose I should 
allow a little for experience gained, as itis worth 
possessing. 

If anyone asked my opinion on the utility of 
placing harmonium reeds on suction, I should side 
with friend ‘‘ Organon,” and say, Don’t, as al- 
though a different tone can be got by this means, 
the extra trouble involved is not compensated by 
the result. If that gentleman, who has kindly 
assisted me by his advice on several occasions, or 
any of ‘‘ ours’? who are interested in the question, 
would care to come and see this instrument, I 
shall be pleased to see them. Joiner. 


GRINDING AND POLISHING GLASS 
SPECULA. 


[20032.]—THrovucH a mistake of the wood-en- 
graver, the order and numberixg of the stops in 
Fig. 2, p. 129, have been altered from what I drew 
them, to the creating of a little confusion between 
Fig. 2 and the tabulated arrangement of the stops, 
&c., which occurs a little lower down the column, 
and the letter-press description of Fig. 2 has had 
to be altered to make it correct with the Fig.; but 
as we have to begia our testings with the largest 
zone, it is most natural to call the stop for this 
zone No. 1, and the others Nos. 2, 3, 4, 5, as they 
decrease in sizeof zone. Ishall, therefore, adhere 
in my future descriptions to my original arrange- 
ment, and which is preserved in the tabulated 
arrangement of ‘*No. of stop, Dia. of zone, 
Aberration,” which is about the middle of the first 
column, p. 129. 

In Fig. 4, p. 129, the arrow-head on the metal 
J is put on the perpendicular side; it would be 
better on the sloping part where the divisions are, 
so as to be more easily seen with the divisions 
through the eyeglass. On the elastic band G there 
is represented what appears like a capstan-headed 
pin, with two levers projecting from it. Now, I 
had intended all this to represent only the knot in 
the elastic band, with the two ends carelessly pro- 


jecting. I mention this lest the amateur should 
think there is something mysterious there that I 


-engraver. Perhaps if I had been more 
careful in my drawing, I might have saved at least 
all this paragraph. | . : - 
. I must now describe the lamp. It is represented 
in Fig. 1, which is a little over one-half the size of 


mine. Itis an ordinary jin. burner, with a brass 
tube substituted for the glass chimney; it is just 
large enough to fit in where the glass chimney 
Originally fitted. Itis squeezed flat just opposite 
the flame, something like the glass chimney for 
the duplex lamp; this allows the broadway of the 
flame more room, and also the front edge to be 
flattened, to allow the plate B to lte flat against it ; 
this front edge is filed flat for this purpose also. 
Itis well to squeeze the tube flat a little higher 
than is actually wanted, and then to file off the 
bottom till the squeezed-in part fits on or touches 
the dome though which the flame comes. I may 
just observe that round the chimney, when in use 
in testing, a thick cardboard, the thicker the 
better, is put with a bitof wire round it to keep it 
together. This is seen well in Fig. 3, p. 129, and here 
at C, C, C, C, this is to protect the face, especially 
the forehead and eye, from the great heat of the 
lamp when testing. This cardboard tube simply 
rests at the back on the brass wire with the.milled 
head at. the end, that raises and lowers the wick. 
To find out where the hole is to be made, so as to 
be opposite the brightest part of the flame, the 
amateur must put the glass chimney on andget a 
good flame. He must then get a pair of compasses 
and put one leg on some known point on the lamp 4in. 
or din. below the edgewayof theflame. Theotherleg 
he must bring opposite the brightest part of the 
flame. Now put the light out and put on the flat- 
tened and filed brass chimney, and with the one 
leg of the compasses on the same known point 
below the flame on the lamp stand and the other 
against the filed part of the brass chimney, make a 
mark. This is, of course, opposite where the 
brightest part of the flame comes. Now make a 
triangular hole so that the lower angle is on the 
mark made by the compasses. This hole is shown 
by dotted lines at B, because it is, as it were, seen 
through the plate B. Now the inside of the lower 
angle must be filed with a small smooth three- 
square file, as seen in section at D. On the front of 
the chimney over this hole is put a brass plate. It 
will do less than a 32in. thick. It moves on a 
rivet. which is seen at the right-hand end. The 
brass plate is filed flat at the back, and the rivet is 
on a level with tbe lower angle of the hole in the 
chimney. Through this brass plate is a hole with 
the top edge straight, and on a line with the centre 
of the rivet, and bevelled inwards as seen in section 
at D, so that this edge becomes a knife-edge as we 
call it, and like the lower sides and anglo of the 
triangular hole in the chimney ; thus when the part 
F, which is about 3in. long, and which should be 
made as light as possible, of tha plate B is 
lowered, a small triangular hole is formed ‘of any 
size required. This is a great convenience, as 
the amateur simply lowers the end F till 
he gets the smallest hole that gives the amount of 
light he can see the shadings with. Thus he easily 
gets the right size of hole for a partially-polished 
surface, such as he will have to test upon during 
the first part of his polishing. The hole he will 
naturally decrease as the polish increases, and 
without any trouble he will find tho size of hole to 
test a silvered surface, which hole being of neces- 
sity very much smaller than for the plain x ag 
surface is so much more severe asatest. Thus, 
when he commences his testings, after the first 
half hour’s polishing he requires a much larger 
hole than when the whole of the emery marks are 
out; but this need not trouble him, as it would if 
he used holes ia thin metal plates, for then he 
ongu tv have several sizes to suit the advancing 
polish, if he wishes to test to the greatest nicety. 
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I got tired of all this loss of time, and soon devised 
the above artificial iris, which, although it takes 
longer to make in the first instance, saves its time 
over and over again, and then it is always ready 
for any testings; and another advantage I have 
found is, that we do not get a long hole, if I may 
so callit, like we are apt to get by pushing a needle 
through a thin sheet of metal. Now, this long hole 
is very detrimental to exact testing, because the 
focus of the inside edge of the hole would be 
difierent to the focus of the outside edge of the 
hole, and it takes some care to avoid getting a some- 
what long hole. This can be easily seen by using 
a high-power Coddington lens; then we must be 
very careful not to get a little bit of dirt in the 
hole of the thin metal; in fact, it wants careful 
keeping to avoid damaging the hole in one way or 
another, and altogether is a lot of trouble—all of 
which is avoided by the artificial iris, which is 
easily kept clean and ready at any moment; 
another great convenience is that by opening it to 
its full extent by raising F, we have a large hole 
to find the focus with, and fix this focus on the 
edge of the shutter, and without any further 
alteration except lowering F, we get our hole in 
the same place to the exact size we require. I have 
found the artificial iris a great convenience to mo 
through the immense number of testings I have 
had to go through for the numerous experiments I 
have been making to investigate the laws of the 
whole process. But if anyone thinks the hole 
through the thin metal plate the best for him, he 
can get very thin copper—as thin, if not thinner, 
than notepaper, and by grinding a fine needle on 
an oilstone to a long point, extending for jin. from 
the end, he can make a very fine hole, and, in fact, 
he will want several sizes .if he is to properly test 
from the commencement; these sizes he can 
make by pushing the point of the needle further 
through the metal. Let him examine under a 
microscope the point of the finest needle, and 
he will find that only just the point is 
small, that it suddenly thickens, and that to a 
size too large for his finest testings ; let him hold it 
nearly flat on the oilstone; and rub it along, turn- 
ing it round as he grinds, and then examine again 
under the microscope, and he will see he is getting 
a longer cone that regularly enlarges from the end 
to about jin. up. This is the kind of punch he re- 
quires; this is the way I did it till I got tired, and 
made tho artificial iris. Ifthe amateur decides to 
make one also, he might get the help of a clock 
or watchmaker for a trifle, just in any parthe may 
feel himself unable to do. I can only tell him 
that when he once gets it he will not give it up on 
any account, and return to the old punched holes; 
but every one has a way, and his way he makes do 
for himself, and he often likes it best with all its 
disadvantages. Now, by letting every one be fully 
persuaded ın his own mind as to what is the best 
way to him in performing any operation, and not 
pressing on one auother what we may think the 

est way, we may all be pleased, and gradually be 
brought to see the best in everything. 

I will now only briefly describe the way the 
testing is carried out, as it has been ventilated to 
some extent in back numbers, In Fig. 1, p. 128, 
the speculum S is seen in position for testing, the 
triangles at the back must not be taken off for 
testing : the amateur must simply resi the studs of 
the triangles against the board A. Ofcourse, if he 
works his speculum above the polisher, he will 
have no triangles at its back, he will simply rest 
his speculum ugainst the board. The amateur must 
rest the speculum trough on some firm support, 
say some strong table, and about twice the focal 
length of the speculum from the further edge of 
another table on which the measuring apparatus 
and lamp are placed; light the lamp, and elevate 
the lever F of the iris sv as to open the hole to its 
full extent; turn up the flame, and look down the 
chimney, aud see tbat the hole is nearly opposite 
the edge, about as shown in section at G. By this 
means he will get much more light than from the 
flat side of the flame. Now let him look with one 
eye from before the front of the speculum at the 
lamp, and see that the hole is fully illuminated ; if 
not, turn the wick up a little, or turn the lamp on 
its base to bring the flame to the centre of the hole, 
especially the lower angle where the small hole 
will be formed. Now put a sheet of white paper 
on the measuring apparatus, Fig. 3, p. 129 over F, 
and extending to the lamp, and as high and low 
and broad as he likes. Now throw the image of 
the hole on this paper, by first looking into the 
speculum and moving the trough about, till he sees 
the reflection of the hole just on the right, but 
touching the reflected image of his head. Now he 
must move his head from the speculum towards 
the measuring apparatus, keeping his eye on the 
reflected image of the hole in the lamp; he will by 
this means see to about where tho focus would go 
to; thus, after two or three trials and alterings of 
the trough, he will be able to get the image ou the 
paper; he can now easily, while standing by the 
trough and watching the image on tbe paper, 
move it by moving the trough, so that it shall be 
brought as high as the hole, and about over where 
the edge of the shutter should be—1.¢., about lin. 


from the hole; now he must go to the paper and 
see if the image of the hole is well-defined when he 
puts the paper about opposite the middle of the 
chimney ; if it is not, he can either move the lamp 
and measuring apparatus, or the speculum-~trough 
backwards or forwards till he gets the image well 
defined, but being careful to finally bring it to its 
right place beside the chimney. He must now 
examine the image and see that the lower angle of 
the hole (the upper in the image) has the brightest 
part of tho fiame over it. He may have to turn the 
lamp on its base to bring this about, or raise the 
flame, though the flame need be no higher than to 
show the lower angle the brightest. The amateur 
can now take away the paper and commence his 
testings by putting the shutter opposite the middle 
of the chimney, aud so as to just touch the image ; 
now, let him sit on a chair behind the measuring- 
apparatus, and looking along the edge of the 
shutter, up and down, till he sees the face 
of the speculum as one blaze of light, he may 
have to move the shutter to the left out of the way 
of the image, by unscrewing the shutter-screw 
before he thus sees the light from the speculum, 
the shutter having been too much over the image. 
He must now lower the lever F of the iris, and 
cut off the light till it is only just enough to see 
the shadings when the shutter is passed across the 
cone of rays.from the speculum: the smaller the 
hole he can do with, the more delicate tho testing 
(he must not lean on the table or touch it in any 
way while testing). Supposing the amateur has 
thoroughly mastered what I explained in my two 
previous letters, he can now commence the testing 
by putting the index line N, Fig. 4, p. 129, to 
063 (this, of course, supposes a Gin. speculum G0in. 
focus)—i.e., about 63-100ths further from the 
speculum than ‘0, which is reckoned from the 
arrowhead on the divided scale. He must put the 
stop No. 1 against the speculum, and now adjust the 
shutter by the adjusiung-screw till the shadings 
come on equally and simultaneously on both sides 
of the zone, as the shutter is passed from left to 
right by the shutter-screw; now take No. 1 stop 
off and put on No. 2, and move the index to ‘042, 
and pass the shutter from left to right, and if the 
shadings come on equally as before this zone is 
right. In like manner proceed with the other stops, 
as given on p. 129 middle of Ist col. If all the 
zones answer well to this test, the speculum cannot 
be far wrong. Of course I am supposing there are 
no rings that can be seen when the shutter is passed 
across the cone of rays without stops, and that the 
amateur has gained some little experience by 
experimenting for himself for his own pleasure and 
intormation, all which may be done in his 
workshop, where perhaps he has a fire to keep 
the air at the proper temperature for the pitch. 
But we must now proceed to a little more severe 
testing, and this caunot be done in a place where 
there is a fire, for the currents of air will interfere 
fearfully with all exact testings. I always finish 
my testing, i.c., for the last three or four half- 
hour’s polishings, down the cellar, which is won- 
derfully free from currents, and will give the same 
indications over and over again; whereas, when 
tested in the workshop, or a room where there is a 
fire, the indications will appear to vary. The fact 
is, it is the currents of air tuat are passing, first over 
one side of the zone and then over the other, while 
testing, that prevent exact te-ting. Torhow this to 
the amateur, let him try the following experiments 
in kis workshop, or a room where there is a fire: — 
Let him set the index to ‘063, as in the previous 
testing, set the shutter to No. 1 stop carefully ; 
now put on No. 2 stop, and, by the measuring- 
screw, put the shutter to cut off both sides, as near 
as he can judge, alike; now let him examine the 
index reading, and most likely it will not be -042. 
Let him try to set the shutter again, and most 
likely he will not get the sume reading as before; 
thus let him test his ability to find the exact focus 
of all the other zones in a room where the air is 
not perfectly even in temperature, and he will at 
once feel the evil of currents of air, although he 
may not be able to see them ; but let him now try 
the same series of experiments down the cellar, or 
anywhere where the air is perfectly still, and he 
will be much pleased with the greater constancy 
of the readings. Of course, as he gets more prac- 
tice, he will get much more expert. He will find 
the grestest diticulty with the small zones io 
getting their exact focus. This I accomplish in 
the following easy way: I find that with the 
smallest zone, No. 5 stop, I can always tell a 
difference of shading if the shutter be more than 
2-100in. from its actual focus, but not nearer than 
this with absolute certainty: so I proceed as 
follows: I put the index 2-100in. on that side the 
supposed focus that is nearest to the speculum; I 
paa the shutter across, and if I cannot detect any 

ifference in the shadings I know the supposed 
focus is not too long. I then put the index to 
2-100in, from the supposed focus on its other side. 
I pass the shutter across, and if I cannot detect 
any difference in the shadings, then I know the 
supposed focus is not too short; therefore it is 
right, being not too short nor too long. But sup- 
pose in the last testing the shading comes ona little 


more on the right side of the zone than on the left, 
then the supposed focus is too short, and the real 
focus is somewhere between the supposed focus 
and the first testing. I alter in my mind the sup- 
posed focus to a little shorter, and commence again 
to test as before; thus I soon get with great exact- 
ness the correct focus. I always test thus the 
smaller zones, and when in the cellar get wonder- 
fully consistent readings. I may just observe that 
I do not trouble to have a table in the cellar, but 
use a low, firm bench, and goon my knees ona 
cushion. I have a small lantern to take the read- 
ings and see my way about. Now, to study the 
accuracy that this mode of testing the zonal foci 
produces for celestial observation. let us suppose 
that A is a spherical speculum, and B is 
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B 10 9 8 7 6 
the amateur’s speculum, and that the spherical 
aberration of A, when tested on a celestial object 
for the five zones, is represented by 1, 2, 3, 4, 5; 
1 being of course the focus of the outside zone, 5 
the centre. Now, the aberration of B, if a para- 
bola, when tested at the centre of curvature,would 
be 4 times the above amount of from lto 5, and 
would be represented by the distance of 10 to 6; 6G 
being the outside zone focus, 10 the centre. We 
will suppose the amateur has not quite corrected 
his speculum, that he has made the mistake of } 
the whole amount—i.e., the outside ray is not long 
enough, it is only brought to 7 instead of to 6, and 
with ordinary care any amateur ought not to be 
out more than this. Now, when this speculum is 
tested on a celestial object, it would have its out- 
side ray-focus shorter than its centre by about i 
the whole spherical aberration—viz., at 4 instead 
ofat 5, all the intermediate rays would be between 
4 and 5; in other words, as the whole spherical 
aberration is about 1-50th in., the undetected aber- 
ration would be only about 1-200th in., and this is. 
much nearer than an ordinary amateur would be 
able to test to ona celestial object. The fact is, a 
far greater enemy is flexure than aberration, and 
one that is far more diiticulf to overcome. I am 
now trying experiments to overcome flexure, or 
rather, to avoid it, with the two specula Messrs. 
Chance Brothers kindly supplied me with, and with 
a very thin one only jin. thick—of course, all Gin. 
diameter—so that the comparison may be direct, 
and therefore easy and certain. Now, the jin. 
speculum shows the weak point of every kind of 
support to a fearful extent. I hope to let all 
know the results, when I have finished satisfac- 
torily my experiments. 

I hope to finish in my next letter the Foucault’s 
testings. Jf I have omitted any point or written 
ina way not quite plain to any, I hope I shall 
receive intimation of the same direct from them, 
and at once, 80 that it may be included in my next, 
which I wish to be my last on this part of the sub- 
ject; as I know many want now the practical 
making and working of the machine. 

H. A. Wassell. 

Addenbrook Villa, Love-lane, Stourbridge. 


FRENCH EXPRESS LOCOMOTIVES. 


20033.]—THE express locomotives now em- 
ployed on the ‘‘Chemins de Fer de l’OQuest”’ and 
“ Chemins de Fer du Nord” present some remark- 
able particularitics. ‘These two railway companies 
are the only ones in France who have adopted the 
inside-cylinder engine for fast passenger traffic. 
They are also those upon which most of the French 
inside- cylinders types are to be found. The inside- 
cylinders locomotives in France were introduced 
from England. They do not differ greatly from 
those employed in England. They were first used 
there for goods traftic. The prototype was a six- 
wheeled goods engine of that type made by Sharp 
many years ago, and in which the dispositions of 
the ‘“‘ Sphynx” type had been fully embodied. 
The wheels were all under the barrel. Many loco- 
motives for regular passenger traffic were built 
after that fashion, keeping the long boiler along 
with inside machinery of the ‘“ Sphynx?’ type. But 
the engines we purpose to examine to-day greatly 
differ from this old types. Those of the Western 
line have not their eqnivalent in English practice, 
whilst the Northern of France’a locomotives have 
a great resemblance with most English locomotives 
of the modern standard practice. 

The types of the Western of France numbered 1, 
2, and 3 on the sketches are met with on the lines 
of Normandy and Brittany. It is, I dare say, over 
twenty years since the first began to work, Tho 
Northern evgines are more recent, and their 
first appearance does not date further back than 
1870. Both sorts of engines merit a detailed de- 
scription. 

We shall begin with the Western engines. They 
have all been turned out from the “‘ Société de 
Construction des Batignolles,’’ Paris (late Ernest 
Gouin and Co.). Thisis to be accounted for by 
the proximity of the railway to these works. ‘Lhe 
three types have common features. 
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Railway Company ....... E E Western. | Northern. 
Numbers in Sketches ........ eae iiaae 1 2. 3 | 6. 7 
INGORE irae nese sees wae ee aes Che Se eS -M. Mayer. M. Delebecque. 
Belie.. EA ET ieee Société Ernest Gouin. Société Alsacienne. 
te of construction... .....sessssses vas 1857. 1874. 
AET AA EEE, 490 (l6}in.) 432 (17in.) 
Siroka  osad srewnaie hd Fee Matis sows sea anes 560 (22in.) | 600 (23-6in.) 610 (24in.) 
Centre to contre ..... ccc cece ccc ececes 980 (38-68in.) 760 (2ft. 6in.) 
Whee , , 
TOR GUNG erre raai E A 1120 (3ft. 8in. 1000 (398in.) 1280 (4ft. 2'3in. 1300 (4ft. 3'lin.) 1010 (2 off bogie) 
Coupled re ore er EET E 1910 (ere 2 60.) | 1800 (6ft. 10Zin.) | 1900 (6ft. 2 in) 2100 l 2100 (6ft. 10'6in.) 
Total wheel-base.......ccccccseccccccccccees 4000 (13ft. 12}in.) | 4400 (12ft. 5.2in.)| 5500 (18ft.) 6320 (20ft. 8-2in.) 
Centre to centre of axles— - l , , 
First, leading to seoond Mere ETEA 1970 (6ft. 3:2in.) | 2150 (7ft. lin.) 2910 (9ft. 6-5in.) 1800 (5ft. 10Zin.) 
Second to third .....esossessossoseseeoo 2030 (6ft. 8:lin.) 2250 (7ft. 4}in.) 2590 (8ft. 2°4in.) 1930 f 
Third to fourth ......... ccc cece cc eeeees 0 nee TETE 0 0 rere an (8ft. 2:4in.) 
Diameter of barrel (int.) .......ccccscssceees 170mm. . 10°4in.) d . Qin. , 
Working-presiace i 2 Srei EEEREN 9 atmospheres. S'5at. (1251b. aq. in.) | 10at. (1471b. sq. in.) 
Grate— sos 
j Length cand baw soot obens Cees aeeas --| 1180 (3ft. 9:lin.) 1224 oe 1624 (5ft. 4in.) 2270 (7ft. 5-3in.) 
With ise ieee seca aaen G wieretanewre ...| 1050 (3ft. 4in.) 1074 (3ft. Gin.) 1078 (3ft. 6°4in.) 1023 (3ft. 4in.) ; 
Heights of firebox .....cceceseeess viteveseesat- 1410 tate 7'2in.) A 1160 and 1130 1580 and 810 | 3ft 3°7in & 5ft 2°lin. 
abes— 
IN OM DOF y5 66h sdisce wed ttin se Seas er 156 201 
Diameter .....essssescsesesssoo vel eceacn's 50 (2in.) i 45 (lgin.) | 
Length svcvegeensas sweden cawen ss Serkis 4000 (13ft. 1}in.) | 3850 (12ft. 7-8in.) 3500 (11 ft. 5°8in.) 
Heating surface— 
FireboX ..sssoosesseseeos EE T N 643m? 7°37 6:98 8°75 m? 94:2 sq. ft. 
RUDOG Gv ease bn Cas ssa ed E ATE --| 85°38 | 98-02 94°55 90-60 (ins.) 1069°4 (outs.) 
OLB] EEEa Ta savers 91°76 (986 105°39 (1130) | 101-53 (1086 sq. ft. 99°35 1163-6 
Grate area sc iiscsccewscaeeaeeses oseeeseee(L'821m* (11 sq. ft.) | 1°24me% (13-5 sq. ft.) | 1°78m*® (16:5 sq. ft 20330 m2? 25 sq. ft. 
Weight of centre of boiler .......... wowace 1920 (6ft. 34in.) | 4s 2130 (7£t.) 
Weight in working order— 
On first axle c..s0ciess cans diese nedaces 11:1 tons 8 tons | 11°15 tons 10:4 14°4 (bogie) 
On second axle.....cscccsecccccccccccecs 11°4_ ,, 13 ,, 2°45 ,, 13:5 13:6 
On third axle ....... EE E E EN 11:5 _,, | 13 ,, | 12°45 ,, 13°5 13:6 
Total widvse ee eeeweecsarertnees cet es 34:0 ,, 34 y 36°05 ,, 37-4 | 41-6 


ist. The employment of outside frames only, 
sayea slab placed in the plane of symmetry of the 
engine and riveted to the motion-plate, and at the 
other end to the staying plate in front of firebox. 
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This slab embraces an axle-box on the crank axle, 
which is relieved from part of the weight thereon by 
a epring. This middle axle-box also steadies the 
said axle. 

2nd. The valve-gear is wholly outside, the steam- 
chest being outside. The valves are easily exa- 
mined and eres if necessary. The links in l 
and 2 are of the shifting type, and disposed as in 


the ‘‘Sphynx”’ engine. In No. 3, however, the link | i 


horizontally to the slide by an outside 


imparted 
adopted is Allan’s with a special modification. The roa In the first, a bell-crank changes the direc- 
eccentrics sheaves are keyed behind the outside | tion of the motion, and moves the slide as in 


crank of the driving-axle. The whole appearance 
of the frame and its machinery reminds us of the 
goods locomotives built in 1855 by the late M. C. 
Polonceau for the Paris and Orleans Railway, and 
also of some Austrian engines. The difference 
between 1 and 2 or 3 lies on the adoption in the 
two last locomotives of the Martin’s crank-axle, 
which is shown in Fig. 4. It is not unlike the 
Baldwin crank axle used in Early American engines. 
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AXIS OF JENGING 


Here thero is, so to speak, no proper crank. The 
axle issimply bent. It allows of bringing the crank- 
pin nearer the driving-wheel, and is very safe. 
The difference between 2 and 3 is easily per- 
ceived : in 3 the firebox is enlarged considerably, 
and. extends over the trailing-wheels. ln the 
recent engines of the Western Company, all the 
stuffing-boxes have Duterne-Dallot’s metallico 
acking, all screwed work in the Jive steam is ad- 
justed from outside by means of nuts, cleverly 
contrived. This avoids corrosion of these moving 
arts. 
> The boilers of these three types are not very 
different. The connection between barrel and 
smokebox is illustrated in Fig. 5. They all have 
domes against the smokebox, a thing which is no 
longer the practice of the other railway companies 
in France. They now prefer the dome on the 
middle of the barrel. The regulators are of the 
slide type, but this principle is differently carried 
out in each engine, thoughin all the motion is 


English engines; in the second, the slide is kept 
horizontal, the same in the third, but the slide is 
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outside the dome—a dome now favourite with 
French engineers, as it admits of repairing the 
regulator without disturbing too many things. We 
shall find the same arrangement on the Northern 
engines with a slight difference. 

Upon the whole, these engines look very hand- 
some in theirappearance: but 1 object to a want of 
proper stiffness in the frames. it must be ad- 
mitted, on the other hand, the dispositions of the 
cylinders allows of getting them as big as is desired 
without having to fear a limitation in the size of 
the steamchests, or to pinch fractions of an inch 
here and there, in order to get a proper length of 
journal—a thing which is often detrimental to the 
at of the already and inherently weak crank- 

e. 7 


The dimensions are found in a special table here- 
after. I have said somewhere else that these 
engines have the cylinder power rather less than it 
ought to be when the adhesion is considered. The 
tractivepower is = 42? x 600 x 6/ 1,910 = 8,310, 
and the wheels — driving and trailing — 
bear 24,900 kilog. available for adhesion, so that 
3,310 / 24,900 = 1/7°5. Those who know the nature 
of the traffic will readily admit that the cylinder 
power is rather small, and that it might have been 
increased, without exaggeration, to 4,200 kilog., 
especially when the general disposition afforded 
means to adopt larger cylinders. ‘he position of 
the cylinders is not beneath the smokebox, but 
well forward in advance of it. This favours a good 
distribution of the weight. The maximum speed 
is 70 kilometres an hour; or 43 miles. 

Turning now to the engines of the Northern of 
France, we shall find that the present type with a 
bogie is the result of successive transformations 
necessitated by the traffic during these last twelve 
years, 

At the time of the Franco-German war the 
increase of traffic was such that the Crampton 
locomotive could no longer do for the passenger 
traffic on main lines. Some four-coupled expresses 
were then built at Mühlhausen by Kechlin. These 
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engines constituted a wide departure from the 
current practice of the Northern Railway. Iam 
sorry I cannot send you sketch of these engines, as 
I cannot trust my memory to make one. How- 
ever, I can describe them pretty exactly. They had 
outside frames just the same as the preceding 
engines of the Western, only the steamchests 
were, as in England, between the cylinders. The 
boiler had a dome over the firebox, but the regu- 
lator was in a box against the smokebox, as was 
usual in French practice. The leading dimensions 
are as follows:—Cylinders, 432mm. diameter by 
610 stroke ; heating-surfave-firebox, 10 sq. meters ; 
tubes, 81-62—total, 91:62 ; pressure 9 atmospheres, 
driving-wheel, 2,100 mm.; weight in working 
order, 35,610 kilogrammes, with the following 
repartition: leading, 10,105; driving, 14,000; 
trailing, 11,505 ; tubes, 3,170 mm., long. 

If you compare these few particulars with those 
of the most recent engines, you will find the 
reasons that led to the following transformation. 
In the subsequent engines, built about 1874, the 
firebox was longer, and built after Belpaire’s 
design. The grate now enlarged was carried over 
the trailing axle. The outside frame was kept, 
but an inside one was added, embracing the two 
inside axle-boxes of the driving-axle, just as in 
English practice. The cylinders are cast with a 
saddle on top, to carry the smokebox, which is 
cylindrical. The dome was shifted towards the 
middle of the barrel. The appearance of these 
engines is very much like some built some years 
ago for the Great Northern Railway, under the 
superintendence of Mr. A. Sturrock; all the more, 
they have also their leading-axle under the 
cylinders. 

The necessity of having express trains on the 
branches where there are sharp curves led to the 
adoption of a bogie. This did not alter much the 
general design of the engine. which is now a little 
heavier than the preceding. They can pass easily 
over curves eight chains rudius. All engines of this 
description are fitted with Smith-Hardy vacuum 
brake. 

Upon tho whole, these engines form a type which 
approximates English practice nearer than any 
other that had been done previously in France. The 
bogie engines have six-wheeled tenders. Their 
speed can easily attain fifty miles an hour, and no 
dorbt they have to work the fastest trains from 
Paris to Calais, such asthe English Mail, which has 
to be forwarded at a speed of not less than 47 
miles an hour, stoppages deducted. 

4. The bogie is ot the old English type, with 
central pin. It is assisted in its displacements or 


kept in position by sliding pieces upon which the | 


weight of the fore part of tho engine rests trans- 
mitted through sockets titting into hemispherical 
balls fixed to the cylinders. 

The table on previous page gives the dimensions 
of all the engines described above. 


GENERAL REMARKS. 


All inside-cylinder engines in France have the 
smoke-box made cylindrical, and resting upon a 
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saddle cast with the cylinders just as in American 
practice. The diamcter of tho smokebox is that 
of the nearest barrel-plate. In engine 6 the thick- 
ness of boiler-plate is 13 5mm., and in No. 7 it is 
14-5mm. These two last engines have a box shift- 
ing link. All the engines abcve described are fitted 
with the Lechatelier counterpressure brake. The 
latest Northern engine has a compensating arrange- 
ment for the springs made, not of abeam, but of two 
bell-cranks and suitable rods, as shown in sketch. 
The Northernengines have 2 'riedsmann’s injectors. 
Ed. Gobert, B.Sc. 
Heskey-street, Nottingham, 15 April. 


GRADIENTS ON L.B. AND S.C.R. 


[20034.])—Tue gradients on the L.B. & S.C.R. 
have often been asked for, as well as those of other 
lines; but the difficulty in giving them is the 
inordinate amount of space they take up when 
engraved. I therefore send these gradients in 
another way, which avoids encroaching on valuable 
space, and at the same time gives all needful infor- 
mation. Readers can easily draw the sections for 
themselves from these figures. The particulars are 
as follows, and it must be understood that each 
gradient continues from one point to the next, 
where a change is noted :—Starting from London- 
bridge station the line is level to lim., where it 
begins to rise 1 in 4,744; 2m., 1 in 1,820 down; 
3m., l in 100 up; 54m., level; 6m., l in 2,571 up: 
63m., 1 in 660 up; 74m., level; Sm., 1 in 660 
down ; 9im., lin 264 up; 17}m., level; 18m., 1 in 
264 down; 25{m., 1 in 660 up; 26}m., 1 in 440 up; 
26jm., l in 377 up; 27im., 1 in 264 up; 3lgm., 1 in 
264 down; 37im, 1 in 213 down; 373m., 1 in 330 
down; 38}m., 1 in 264 down; 39m., 1 in 528 up; 
40m., 1 in 264 up; 41m., 1 in 1,328 up; 424m., 1 in 
264 up; 453m., lin 264 down; 50m., to Brighton 
station, level. 

I hope some other correspondents will give the 
gradients of other lines in thesame way. Wehave 
had the G.W. and G.N., I now give the 
L.B.S.C. I should be glad to have the L. & N.W., 
L. & S.W., and Midland, so that we might compare 
locomotive work, about which so much has been 
written in these pages. Mr. C. E. Stretton once 
kindly promised the Midland to Leicester, but 
was deterred by the space required. Perhaps he 
will be good enough to give us the information in 
the manner above illustrated, many readers would 
greatly appreciate his trouble. C. R. M. 

Wellington, N.Z., March 25th. 


ERRATUM.—Page 195 (Letter 20004).—*“ Railway 
Brakes—The Westinghouse Automatic Vacuum.”’ 
—By a slight printer's error, the word vacuum 
has been omitted in the fourth line of my letter, 
page 195, 20004. It should read that *‘ the Westing- 
house patent, No. 173) -» is the earliest in 
relution to the Automatic J acum Brakes.’’— 
CLEMENT E. STRETTON. 


Erratum.— Telectroscope.”’—In my letter on 
this subject I am made to say that selenium has a 
resistance 10 per cent. that of iron, it should be 10°, 
that is 1,000,000,000 that of iron.—L.L.B.A. 


REPLIES TO QUERIES. 


——+4+— 


*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


[31095.]-G.N. Locomotives (U.Q.)—Looking 
over back volumes, I accidentally came across 
‘*Caledonian’s’’ query, previously overlooked, 
and not yet answered. Old No. 1 on G.N.R. was 
one of Sharp’s passenger engines of the favourite 

pe in use on many English lines—notably, 
L.B. and S.C., S.E., G.E., L. and N.W., &c. I 
sent a rough tracing of it, which appears ou page 
435, Vol. XXX.; but I bad then mislaid the 
dimensions. The driving-wheels were ft. Gin. 
diameter (single), leading and trailing, 3ft. Gin. ; 
cylinders, ldin. by 20in. ; heating-surface 748 sq. ft. ; 
double framing. Some of these were rebuilt as 
tank engines. Old Nos. 223-228 were coupled 
express engines, with 6ft. Gin. wheels, and cylinders 
164in. by 22in., built by Hawthorn, of Newcastle. 
—C. R. M., N.Z. 


[4£6378.]—Bevil Wheels.—I should advise you 
to let a Gin. wheel work into a 3in. one. The other 
arrangement proposed would necessitate (1) a con- 
siderable increase of weight, (2) double the cir- 
cumferential velocity, (3) a great increase of 
friction, and consequently an increase of power 
required to work the machine.—KRAUTBRACE. 


[46197.J—Fortified British Cities.—Carlisle 
is ar old fortified city, and its walls are, I believe, 
intact to the present day. When the Pretender 
invaded England in 1745 it was taken by his 
forces and garrisoned by nearly 500 men. On the 
retreat of his forces to Scotland, it was besieged by 
the English army, under the Duke of Cumberland, 
and for seven or eight days both sides cannonaded 
each other, ending in the surrender of the place to 
the Duke, on Dec. 30th, 1745, the garrison, aud 
prisoners. This was the last siege of a town in 
Great Britain. An old work (dated 1750), says, 
its walls are so thick that three men can walk 
abreast, and they are well planted with cannon. 
It has three gates. Penrith was also a fortified 
town.— CUMBERLAND. 

[46197.]—Fortified Cities.—The ancient for- 
tifications or town walls of Leicester were built in 
the time of the Saxons, and some portions may be 


traced to this day. A drawing in the Leicester 
Museum shows a considerable length of the wall, 
which was removed only a few years ago for the 
purpose of erecting houses in Bonner’s-lane; 
there were four or more gates in the walls, and 
circular turrets or towers ateach angle. The walls 
were chiefly built with rough blocks of granite 
grouted together, and the foundations, which were 
of a great thickness, are frequently met with in 
excavating for new works. Throsby, in his 
“ History of Leicester,” says Ethelfreda, a Princess 
of Mercia, has the reputation of extending and 
repairing the walls of Leicester about the year 901, 
after it had been desolated by the Danes. Mat- 
thew Paris called these walls (which lay in ruins in 
his time) like forest rocks, indissoluble; indeed, 
iron crowbars and immense labour are now re- 
quired to remove portions frequently come across. 
The almost total destruction of the walls and the 
castle happened in the reign of Henry II. I shall 
bo pleased to give any further information re- 
quired.—Jas. FRANK SMITH. 


[46500.]|—-Cement for Cards.—If the cards are 
of cloth, I believe the best makes are cemented 
with rubber—that is, indiarubber dissolved in 
bisulphide of carbon, or the soft rubber spread on 
between, and the layers pressed together. If 
leather cards, they will, no doubt, be cemented by 

lue, into which some tannin has been stirred; but 
feather cards are, I think, used in single thick- 
nesses. A piece of cloth card I had was certainly 
made by spreading the softened rubber-sheet 
between 9 cloths and pressing them well into it. 
—E. G. M. 


{46503.-—Jamming of Tapered Journals.— 
I have to apologise to ‘‘ Glatton,’’ page 178; but 
being much occupied, his request escaped notice 
until this evening. In the first place, I must con- 
fess that I don’t know what is the meaning of ‘‘ the 
angle of repose,” as relates to a swiftly revolving 
mandrel. But were I fitting one up, I should 
much prefer to make ABD = ©, than the angle 
ABC. I don’t feel competent to say at what precise 
angle hardened steel would stick ; nor do you state 
what amount of pressure would be put upon it to 
make it stick. The pressure of the work in a lathe, 
acting usually in the reverse direction, I would use 
a taper of say jin. to lin. of length in conjuaction 
with a tapered shoulder.—J. J. A., Liverpool. 


[40506.] — French Polish.—No help for 
scratched work but to scrape and _ repolish. 
Patches may be repolished, but it will need a 
skilful hand. Consult the papers on ‘‘ French 
Polishing ” in Nos. 814, 816.—T. P. 


[46514.]—Wood-Turning.—I don’t know how 
the professional turners do it, but I should mount 
the vase in the centres, and clear out all but a 
centre pillar of wood, which could ba removed 
when the hollow was cut out sufficiently. — A 
NovICcE. 

[46524.]—Air-Pump.—You might get about 
ldlb. with a tall column of mercury, but doubtful 
if you get more. Supposing you mean to work 
on the principle of the trompe, you won’t get so 
much.—G. M. 


[46528.]—-M.R. Locos.—Seeing that loco. engi- 
neers would hesitate before they expressed a definite 
opinion as to whetber the bogie should lead or 
trail, “F. C. B.” will understand that no answer 
can be given to his question. I think, however, 
he may take it that where the engine has a tender 
or is intended for fast traffic the majority of engi- 
neers would prefer the bogie to lead.—S. R. 


[46532.|—Confervee on Portland Cement.— 
Coat the Portland with silicate of soda, or else put 
in some snails to keep the confervæ down.—T. P. 


[46544.|—-Glass Rendered Dim.—If you can- 
not clean it with strong potash solution, try weak 
solution of sulphuric acid.—C. K. 


[16613.]—Organ.—The felt I use is the best 
table felt about fin. thick, but a Jest plain felt 
which can be obtained at any carpet warehouse 
will answer. The advantage of felt over two or 
three thicknesses of leather 13 thatits keeps it elas- 
ticity so much longer. 2. The wind-bar is usually 
fixed into the ends of the wind-chest, but is not 
glued to the bars; it is screwed to the thick bars, 
and a strip of leather is glued to the wind- bar and 
soundboard. 3. If your Open Diapason is voiced 
quietly, make the C C in wood 4} by 38, and cut 
tne mouth onexthird ; but if it is voiced strongly, 
cut the mouth one-half in height, and give wind 
to correspond. It should be a difficult matter to tell 
where the metal ends and the wood begins. 4. 
None at all; I never use them. Neither are they 
necessary, and much less useful. I have built 
many one-manual organs for chambers, and never 
felt the want of runners, alias ‘‘ castors,” and I 
would not like to build a two-manual organ with 
independent pedal organ on castors for anyone. In 
every case they do more harm than good. The 
use of them implies either bad desigu or bad work- 
manship.—J. DRESSER. 


[4651S]. —Connecting Bourdon Stop with 
Pedals.—How long is ıt since ‘G. E. 5.” read 
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the EncuisH Mronanic? ‘ Adept,’? I am sorry 
to say, left us more than 10 years since, and 
«J. D.” changed his signature more than eight 
years ego. If “G. E.S.” will give some idea as 
to the size of his organ, and the height he can 
allow for his Bourdons, I will help him. Cut 
the CCC boards 8ft. 2in. long, and the block 
3in.; the CC 4ft. 2in. long, the block 3in.—J. 
DRESSER 


[46629.] — Chemical. — Ammonium chloride 
could be purified by re-sublimation. The process 
may easily be conducted by placing the chemical in 
an earthenware jar, inverting a larger one over it, 
and applying heat. Any dealer in chemical appa- 
ratus will supply you with a book of labels for 
laboratory.—W. B. A. 


(46646.]—Marking-Ink.—Some such colouring 
matter as archil, or an aniline colour, is added to 
marking ink to give it body. Add to your formula 
40z. archil. A better ink I prepare by precipitat- 
ing silver carbonate, dissolving in tartaric acid and 
ammonia, and adding about 10 per cent. gum and 
25 per cent. archil. Requires a warm iron over the 
marked linen.—W. B. A. 


ore Gelatine Paper.—Have you tried 
polishing your glass before use with finely- 
powdered French chalk? I think it will effect your 
purpose.—W. B. A. 


[46672.]—Binding Screws.—To. Mr. Lan- 
casteR.—I shall be greatly obliged if you will 
favour me with the instructions for making the 
above that you offer.—Crux. 


46680.] -- Horizontal Escapement. — If 

orking Blacksmith ’’ practises the rule, as 
given on p. 182, of putting horizontal escapement 
in beat, I have no doubt he will at some time or 
other find himself at sea. For instance, we will 
suppose he has got hold of a watch which has had 
@ new cylinder, and the balance not put on in its 
proper place, then ‘ Working Blacksmith,’’? I am 
afraid, will find his watch as far out of beat as 
ever. Now I think I can give a more definite 
system of putting horizontal watches in beat than 
that. For instance, in putting the balance, bring 
the face of cylinder opposite *scape-wheel jewel; 
then put your hairspring pin in stud, leaving 
it slack enough to enable you to draw the 
spring either way. Then, with a pair of 
fine-pointed watch tweezers, very gently press 
forward the fourth wheel (thatis the wheel next 
the ’scape wheel), keeping your eye fixed on one 
of the balance arms, at the same time noticing 
where the arm starts from. If you have been 
fortunate enough to get the watch in beat, which 
sometimes happens, you will see the balance-arm 
move an equal distance on each side from where it 
started from. In case it should not do so, and you 
have more draw on the right than the left, let out 
the spring a little; work in this manner until you 
have the lift or draw equal. Then put your pin ir 
tight, and you will find your watch in perfect 
beat. Thesamerule applies to verge and lever 
work, with the exception of what is called fourth 
wheel in lever and Geneve watches, is the contrate 
or crown wheel in verge watches.—THinps’ Prac- 
TICAL WATCHMAKER. 


(=6686.])—Organ Reeds.—‘' Wits’ End” had 
better get some one who knows his work to put the 
oboe back into the swell. lf he came into my 
shop and put a reed pipe to his mouth, he would 
soon find the 6s. fine laid on for so doing. Noone 
but a person totally ignorant of reed work would 
attempt to do such a trick as poor ‘‘ Wits’ End ” 
has done, and many a good organ is spoiled by 
sach clever performances.—J. DRESSER. . 


[46690.] — Waterproofing Fabrics. — On 
several occasions lately queries have been sent to 
the “E.M.” asking how to render clothing 
material waterproof, and in replies directions have 
been given either to use linseed-oil and size, or to 
soak the articles in solution of alum and lead 
acetate. As the whole subject of waterproofing 
ordinary cloth or linen fabrics seems to me of great 
importance, I would venture to call the attention 
of our readers to that smal! portion of the subject 
which has come within the scope of my own 
knowledge, to give suggestions, and to ask infor- 
mation. I think that, to get a waterproof garment 
few would like to spoil their coats with linseed-oil, 
to stiffen them with size into the similitude of a 
“‘sou’-wester’’ cape, or to subject themselves to 
the chance of poisoning by the use of lead. The 
great desideratum is a process by which ordinary 
cloth may be made waterproof, or even unwettable 
without damaging its appearance, rendering its use 
unpleasant or harmful, or hindering the free pas- 
a of air through its pores. The objection to 
indiarubber is, of course, that it is heavy, stops 
perspiration, and is not adapted to be worn in both 
wet and dry weather, A patent was taken out in 
1875 by a Frenchman for waterproofing fabrics by 
passing them from a roller through a bath of 
paraffin dissolved in carbon bisulphide or naphtha, 
and then, after pressing between rollers to removo 
excess of liquid, driving off the solvent in a hot 
chamber, and so leaving paraffin in the fibres of 
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the cloth. I should imagine that there are several 
objections to this process; but I suggest that some- 
thing similar might be done by way of trial by the 
querists, and I shall be glad to learn the result. 
1t seems to me that it is by no means impossible to 
get a practical process of waterproofing goods-s0 
that water shall roll off them without wetting, and 
also air pass freely through the pores. In the 
animal creation many aquatic birds have oily 
feathers and can dive uncer water without a 
wetting; and in the vegetable creation many 
plants have leaves covered with delicate hairs 
which.throw off the rain. And even water itself 
supports small globules, owing to what is called 
“ surface-tension.’”? How would it be to manu- 
facture a fabric of a hairy nature, and partially 
saturate the pores with some unobjectionable oil. 
KERUX. 


[46699.]—Shellac Cement.—I consider shellac 
useless for this purpose. The following answers 
well: Place some isinglass in a wide-mouthed 
bottle. Put the bottle in boiling water, and add 
sufficient acetic acid drop by drop until the whole 
forms a stiff paste. Stir well, and, when required 
for use, place bottle in hot water until contents are 
ee a to glass with a camel-hair pencil. 


[46700.]—Intensity Ooil.—When making my 
first intensity coil I obtained similar results. The 
sticking of the break’s hammer to the core was 
caused through imperfect insulation of the two sets 
of tinfoil forming the condenser. Examine your 
condenser in this direction. The reason why the 
“ breaker ” does not vibrate when the condenser is 
detached may be—too great a stiffness of the 
hammer-epring, too great a distance between the 
core and hammer, or imperfect metallic contact be- 
tween ‘‘ breaker” and regulating-screw when the 
hammer is at rest. The points of contact should 
be amalgamated, or, still better, consist of small 
platinum wire and disc soldered to regulating- 
screw and ‘‘ breaker.’’—KRAUTBRACE. 


[46702.]—Drills.—Drills for iron and brass are 
ditferent from each other, as the latter has its 
bevelled edge at a sharper angle than the former. 
They may be set by grinding the flat side on a 
grindstone and then finishing. on an oilatone. To 
harden them it is necessary to first heat them in a 
clear fire. When of an even red cherry tint they 
should be taken out and plunged into a vessel for 
about sin. down; then count ten, and immerse the 
rest of the drill, then rub them on an oilstone.— 
BEETLE CRUSHERS, 


[46704.|—Blake Transmitter.—The carbon is 
not fixed to the diaphragm in the Blake trans- 
mitter. This instrument was fully described and 
illustrated in Vol. XXXI., No. 781, page 14, 
Enauish Mercnanic. If ‘* Practical Amateur?” 
finds any ey in getting the copy of ‘‘ E.M.” 
to which I refer, I shall be happy to lend him one 
I have, if he will give his name and address. I 
have recently made a pair of the above form of 
transmitters, which give splendid results, but they 
ne roher difficult for an amateur to construct.— 


|46704.|—Blake Transmitter.—There is no 
electrical connection between the microphono and 
the diaphragm; the latter simply vibrates from 
the action of soundwaves. Any other substance 
but iron may be used ; but experiment proves iron 
the best for this kind of transmitter. I send back 
and sectional views, which I hope will be useful. 


A, diaphragm ; B B, indiarubber band surrounding 
diaphragm; CC, cast-iron ring, screwed on to 
case; D, fine spring, tipped with a bead of 
platinum; E, microphone, sunk in brass cap and 
suspended by piece of watch-spring; F, micro- 
meter adjustment; G, small stiff piece bent. brass, 
pressing upon indiarubber band to keep diaphragm 
in position; H, stiff spring, the end covered with 
indiarubber, pressing firmly upon diaphragm, near 
centre, to control vibrations. The springs, D and 
E, and adjustment-bar, F, are insulated from each 


other by pieces of vulcanite. The current flows 
thus: from C of battery to spring D, thence by 
contact through microphone E, through primary 
wire of induction-coil to Z of battery, and thence 
to C of battery, completing the cirouit. The 
secondary-wire goes, of course, one end to line, 
the other to earth or return wire. If this is not 
found sufficiently clear, shall be glad to assist you 
further.— YOSHI. 


(46713.]—Bleaching Olothes.—The following 
recipe, which I saw the other day, may prove use- 
ful :—Take 4 pounds washing-soda, and put it into 
1 gallon boiling water. Boil the whole half an 
hour. Then add 1 pound chloride of lime free from 
lumps. Strain when cold, and keep in corked 
bottles. A teacupful is sufficient for a large wash. 
—W. B. A. 
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6715.]—Photographic.—(1) I should advise 
ae Soe Fidel ” to Leen a handbook on the 
production of opals. (2) A cloth bellows may be 
easily made at a trifling cost, by any amateur ; cut 
some thin cardboard to the length required, 
mitered at the ends ; glue on with thin glue on to 
Italian cloth or black twill. For a bellows for 
camera 7}in. by 43in., jin. will be about the right 
width; if larger, wider in proportion. Let each 


piece be about in. apart, leave about din. of 


cloth longer than required, and arrange the 
cardboard so that the inner joint will be at the top 
of bellows, and the outer one at the bottom, or you 
will have a thick and ugly joint.» Now glue 
together, leaving the cardboard outside; then cut 
another piece of cloth and glue the bellows with 
very thin glue and put the cloth on, working well 
into the blank spaces with the fingers; put on one 
side till nearly set, then fold and place under a 
weight. A much nicer appearance will be obtained 
if the outside is thin leather instead of cloth.— 
JAMES PARKINSON. 


(46715.] — Photographic.—I have made a 
camera bellows, which works well, as below. Cut 
some cardboard into strips (1) the size, when placed 
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together, of the bellows required. Take the pieces 
required (2) for, say, the bottom of bellows. Laythem 
ona table (3), paste together by sticking brown paper 
over the whole. Proceed the same for the other 
sides. Pilacethem in position. Glue brown paper 
over the whole, and upon that one thickness of 
black twilled calico. The apparatus will last a long 
time and work well.—W. B. A. 


[46715.]—Photographic.—1. Opal plates are 
prepared in the same manner as any other dry 
plate; the difference is in the glass opal being used 
instead of plain glass. 2. To make a camera 
bellows, obtain a piece of black twill of the required 
size, and glue thereto a piece of brown paper, dry, 
and rule lines as per sketch. The lines numbered 


1, 2, 3, &c., should be an inch apart. The others, 
aa, bb, c c, and dd, must, of course, be at a dis- 
tance corresponding to the lengths of the sides, 
top, and bottom of camera. The dotted lines 
vv vv are an inch distant from the last. Now fold 
as follows :—1. towards you; 2. back; 3. towards 
you, and so on till all are folded; rub the creases 
well down, and again spread your bellows out flat. 
Now fold a a, b b, cc, d d (the brown paper being 
uppermost) all towards you, crease weil and again 
spread out flat; now fold the diagonal lines all 
inwards, and pinch them with a pair of nippers, 
blacken the brown paper with some dead black 
varnish, glue the two ends z and x together, and 
I fancy you will have but little difficulty in findin 
the way to coax the bellows into shutting up. 
‘‘Semper Fidelis” finds any difficulty about this 
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job, and will advertise his address, I will send him | sketch with pleasure. The letters correspond. 


a piece already folded as a pattern for him to work | A, opening for tin chimney; B, 


by.—GLowwokM. 


{46732.]—Microscopic Fungi.— L. L.” will 
find in No. 886, Vol. XXXIII., page 84, directions 
for mounting leaf fungi as opaque objects; he 
must, however, take care that before putting them 
into the cells they are thoroughly dry. I keep 
mine between blotting-paper for two or three 
months before mounting E W. W. 

[46741.]—Landscape Photography and Dry 
Plates.—If “Holiday Work ” will make 
emulsion after the following formula, I think he 
will have just what he requires :—Ammonium 
bromide, 36gr.; idodide potass, 4gr.; chloride 
ammonium, 2gr.; gelatine, 70gr.; water, loz. ; 
nit. silver, Gbgr.; water, loz. Emulsify at about 
90° F., and keep at same temperature for one hour, 
wash, filter, and coat plates.- I find this very 
little quicker than wet collodion, and a splendid 
quality of plate.—QLOWWORXN. 


(46745.]—Stopping Teeth.—“‘ Murano” has 
evidently overdone his stopping. The correct 
thing is to'place a tiny crystal of pure carbolic 
acid on cotton wool, introduce it into the offend- 
ing tooth, then (on like), a little collodionised 
wool, and over all a small piece of cotton wool 
saturated with a solution of gum-mastic in ether. 
This is the treatment practised in one of our 
largest provincial hospitals.—W. B. A. 

[46746.] — Balmer’s and Phillip’s Gas- 
Stoves.—It was recommended as the best means 
of altering an old stove. A description was then 
given. Inow send a drawing of one I have in 
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use. Around ring of jets are made to burn be- 
tween two sheet air space cylinders, as shown. It 
will be seen that there is a large amount of heated 
surface by this arrangement. The cylinders are 
screwed together at bottom, and a row of holes 
punched round opposite to the burner-jets.—THE 
Gas-Man. 


[46765.] —Periosteal Rheumatism. — That 
means an affection of the bones; there is also 
nervous and muscular rheumatism. I think I have 
fifty remedies for my complaint, and I have tried 
most of them without effect. I have had 
the best professional advice, have even tried to 
form a diagnosis of my case to help them; they 
without exception say it is either a sprain or rheu- 
matism. Asthe complaint did not kill me I left 
them, and get on as well as I can. But now I’ll 
say what I think is the matter with both of us: it 
is the liver that causes all this pain. Professor 
Huxley says: ‘‘ The liver is the largest glandular 
organ in the body, weighing 50oz., which lies in 
the right side of the body, immediately below the 
diaphragm, &c.; it lies edgeways and fits into the 
diaphragm, while its lower surface touches the 
intestines and: right kidney.” I find it impossible 
to lie on my right side; it causes immense pain in 
back and right arm. I was told to forsake malt or 
alcoholic liquors, and try milk diet; it made me 
worse, and brought on a fit of piles, which I got 
rid of with much trouble. What people call a 
stitch in the side proceeds from inlanaeintion of 
the liver; it adheres to the diaphragm and affects 
the breathing. Our case is enlargement of the 
liver. What’s the remedy? Purgatives? Alas! 
no: they will only serve to increase the production 
of secretions, and excite the organ when it should 
be less active. I only say what I know. The less 
we eat and drink the better, and take plenty of 
exercise. I cannot advise further at present. The 
Turks have great respect for the liver. A cadi 
addressed Layard as “Friend of my heart and joy 
of my liver.” —FIDDLER. 
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chimney, which should be forced into cpening 
‘in strawboard screen, entirely covering a fire- 

lace; D, light-tight door, omitted in sketch; 

, screen; IT, fireplace; I, air inlet; O, air 
outlet; S, sliding shutter; S S, shelves. The 
edges of the shelves, and inside of door, must 
be covered with felt or flannel, to insure proper 
current of air, the direction of which is shown by 
arrows. The box should be used aftor the fire is 
out, in a fireplace with a good draught. In.sum- 
mer a Bunsen. should be burnt in the grate, to 
create draught.—GELATINO-BROMIDE. 


[46753.J— A Water-Closet Nuisance. — If 
& Silence’? will get a short piece of indiarubber 
hose-pipe and force it on to nose of ball-tap and 
leave it so long that it may reach to within an 
inch of bottom of cistern, it will stop all sound as 
soon as the water rises to above end of hose-pipe. 
I have proved it often.—A. RICKABBY, Newcastle- 
on-Tyne. 


(46773.]—Prince of Wales Harp.—If Mr. 


Worley will observe the following instructions he | « p 


will be able to make a Prince of Wales harp that 
will bo far superior to those sold in the shops, 
Presuming that Mr. Worlcy is acquainted with the 
shape of these instruments, I propose that he 
should make a strong frame of theshape required 
of good dry beech jin. thick. The longest side 
of this frame should be 18in. and the shortest lóin. 
The width of the frame should be 12in. The width 
of the pieces forming the two sides of the frame 
should be l}in., and the end pieces 2in. wide. The 
bottom of the soundboard should be of dry beech 
gin. thick, planed smooth on both sides, and firmly 
secured to the frame with hot glue and a few good 
screws. The upper part of the soundboard may 
be made of dry beech not more than jin. thick 
before planed. This aleo should be firmly secured 
to the frame with good hot glue, but before securing, 
drill six holes of lin. diameter, three in a row 
about lin. apart in the centre. When this is firmly 
secured to the frame, place two bridges about lin. 
from the ends of the frame, one at each end; cut 
a small groove in each of the bridges, which should 
be made of hard wood in. thick and jin. wide, 
and glued firmly to the upper portion of the sound- 
board. In each groove place a piece of thick iron 
wire, which should be perfectly straight. Secure 
18 steel pins a little beyond the bridge towards the 
edge of the straight portion, or bottom of the 
soundboard. This will serve to fasten the ends of 
the wires to. At the other end, which is slanting, 
fix eighteen good pianoforte pegs jin. from the 
bridge. The instrument is now ready for wiring. 
The wire used should be fine steel wire, such as is 
employed for the higher treble notes in a piano- 
forte. In the instrument described there will be 
eighteen wires, and consequently eighteen notes. 
The lowest note should be tuned in unison with the 
4th or G string on the violin. These eighteen 
notes will make a compass of a little more than 
two octaves, excluding the semitones. If any 
semitones are required, it will be necessary either 
to reduce the compass or otherwise to increase the 
width over 12in. The pegs and pins should be 

laced jin. apart, in order to allow room for the 

ogers in playing. Should Mr. Worley require 


[46747.]|—Rapid Drying-Box.—I send desired | further explanation or information, I will gladly 


comply with his 
him.—G. FRYER 

[46818.]}—Putting Chain in Watch.—If you 
look at the bottom or large part of the fusee, you 
see a slotcat in the groove where the chain runs, 
and in this groove there should be a pin, and on 
this pin you-must hook your chain. If you look at 
the outside of barrel you will see a small hole, this 
is for the other end of the chain. Take the move- 
ments in your left hand, with the pin in fusee and 
hold barrel upwards, so that they may be easily 
got at; now hook the V hook (it generally has tail 
or spike) in the barrel. Place the thumb of your 
left hand lightly on the hook to keep it from 
dropping out; let the chain hang straight between 
the two plates ; now take your pliers or a key, 
turn the arbor backwards, keep your thumb on the 
barrel to guide the chain and steady it. When you 
have got chain on barrel, with the exception of 
about half an inch, take your tweezers and put U- 
hook under the pillar and hook it on to the fusee ; 
now turn the arbor and allow watoh to rundown : 
now put on ratchet, and set up about half a turn ; 
now put on regulator, next balance, get it in beat, 
&c. Idid not give this in my article—I did not 
think of it. If there is anything else I forgot, I 
will explain if asked.— A FRLLOW-WoOREMAN. 


[46819.]—Telescope.—** Aqua Fortis ” is very 
strong. He asks, ‘* Why are not telescopes made with 
concave eye-lenses, and the definition would be im- 
proved.” Asto the object being seen erect, that is of 
no importance in astronomical telescopes. Now, 
telescopes are made with convex eye-lenses, because 
the definition is better than with concave. The 
field is larger, &c. In fact, I would advise ‘‘ A. F.,” 
as Sterne advised the possible questioners as to 
the pedigree of ‘‘ Uncle Tickletoby’s mare,” to 
“ Read, read, road.” I will suggestto “A. F.” 
“ Herschel, on the Telescope’? (Adam and Chas. 
Black, Endinburgh, publishers) for a start. It 
would take up a lot of space, more than our Editor 
could spare, to go right back to ‘A. F.” ; itisa 
long story.—PRISMATIQUE. 


[46823.J]—Watch.—To ‘‘ FELLOW-WORKMAN.” 
If you cannot fit a crystal to your bezel in its 
present form, you will not (in my opinion), be 
able to fit it at all, asany alteration in the height 
of the bezel (which would, of course, be neces- 
sary), would spoil the look of the watch. You 
might possibly get a crystal sufficiently concave to 
clear the hands, &c. Try Stockall, 6 and 8, 
Clerkenwell-road, or, M. Cohen, Kirkgate, Leeds. 
—A FELLOW- WORKMAN. 


[46823.] — To “A Fellow-Workman.” — I 
have sent full instructions for weakening hair- 
springs, which is in hands of Editor. ‘Ted 
Arthur,” I think, will succeed with the said in- 
structions.—A FELLOW- WORKMAN. 


[46832.]—Value of Lease.—Not having seen 
the property, I should say the present value of 
‘Farmer’s’’ 18 years’ lease, to pay 7 per cent. 
(which it should do), would be £2,600; but if only 
calculated on the 6 per cent. rate, the present value 
would be £2,790.—THomas Wise, 83, North- 

street, Clapham-common, S.W. 


[46833.]—Bumping Noise in Engine.—Most 
likely your flywheel is not keyed on tight. Cure 
for this is to cut a key-groove in the ehaft, and 
make a key that will fit both that and the key~way 
in the boss of the wheel itself.—J. K. P. 


[46833.] — Bumping Noise in Engine.—I 
would recommend you to take off the cover of the 
valve-chest, and ascertain if she does not commence 
to ‘‘open her ports” when the crank is on, or after 
it has passed the ‘‘dead centres.” In order to 
work smoothly, the cylindor should begin to take 
steam before reaching the dead centres.—J. J. A., 
Liverpool. 


[46840.]—_Organ Reeds.—I had written another 
reply to “ Wit’s End” before I saw this query. 
As the pipes were in good order when in the swell, 
it is evident that the wind supply is now insufficient. 
I should say put them back into the swell, and 
leave well alone. --J. DRESSER. 


[46843.] -Gas-Inspectors.— You must first got 
the Justices of the Peace in general or quarter 
sessions assembled to adopt the Sales of Gas Acts, 
22 and 23 Vic., cap. 66, and order the standard 
holders, &c., necessary. A 5}ft. holder costs £30 
or £35. They can, if the Act is adopted, determine 
where and when the inspector shall attend to test 
meters. You should read the book by the late chief 
inspector of Edinburgh (Mr. tithe which may 
be had from McKenzie and Suthren, Leith, for 63d. 

M. T. 


— 


request, and do my best to help 


THE New South Wales South-West Railway is 
now open as faras Carrathpool, or 320 miles in a 
continuous line from Sydney. 

Tir electric conductivity of phosphor bronze is 
given as two and a half times that of iron and 
steel, and one-third that of copper. 
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UNANSWERED QUERIES. 
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The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


Since our last, “C. R. M.,” N.Z., has replied to 
3 


109 . 
46215. Stamping Ink, p. 625. 
46219. Viola, 626. 5 
46238. Magnets. 626. 
46236. Watch Mandrel, 626. 
46239. Movable Hand Drilling Machine, 626. 
46244. Differential Calculus, 626. 
46254. Parasol Rods, 626, 
46264. Panoramas, 626. 
46265. Dumbleton’s Screw-Cutter for the Lathe, 626. 
46266. Lathe Division Plate, 620. 
46270. Jeweller’s Plate-Glass Cases, 626. 
46274. Process Printing, 626. 
46275. Press Tools, 626. 
46276. Newtonian Telescope, 626. 
46279. Visibility of Nebulze, 626. 
46280. Microscope Stand, 626. 
46287. Paper Box-Making, 626. 
46495. Silicate Paint, p. 90. 
46502. Proportioning Slide Valves, 91. 
46505. Movable Stage for Theatrical Performances, 91. 
4650S. Lime-burning, 91. 
46521. Emigration—South Africa, 91. 
46522. Oil-Extraction by Carbon Disulphide, 91. 
46523. L. and N.W. Engines, 91. 
46525. Botanical, 91. 
46527. Memorandum Tablets, 91. 
46545. Purification of Water, 92. 
46546. Moulds for Glass, 92. 
46549. Science Questions, 92. 


QUERIES. 


[46816.]—~Engineeriog.—Would any reader of the 
E. M.” kindly inform me if an ‘examination has to be 
passed before a person can become an engineer, cither 
mechanical or civil, and if so, what are the subjects ?— 
SEAWEED. 


(46847.]—Equation.—The following equation ap- 
peared sn your journal some time ago for solution as an 
adfected quadratic; but in my opinion the attempts 
then made to solve the problem as a quadratic were all 
unsatisfactory, while some of them were decidedly ille- 
ritimate. Moreover, the equation having hitherto (as 
far as I am aware) been considered insolvable as a quad- 
ratic by the usual means of completing the square, and 
the only solution I have ever yet been able to obtuin 
from a large circle of mathematical friends has been that 
ofa factor struck out from an expression involving 
higher powers than a quadratic. I beg, therefore, to sub- 
mit the following solution as satisfying the conditions of 
the equation as an adfccted quadratic :— 


r +y +z == 141. (1) 
a? -+ y? + z= 49. (2) 
Ly ee i aaa 


Subtracting (2) from the square of (1) and reducing, 
we obtain— 


ty + xz + zy == 36. («) 
Subtracting (3) from this, we get— 
2c xy = 18. e= 9 x. (v) 
zy 
a 
From (a) z£ + sy = 36 —cy. (d) 


Pubseiuting the value of zx from (4) in (c) and (d), we 
get— 


From (3) ze — xy = 


9— Y — IF 
2 g © 


9 +3 zy = 36 — zy. 
2 
Multiplyirg these together— 


3 o. J 
149272 ty? = gon, S079. 
+ Iry gy = ley i 

tye -22 
Then E — Sry =: =. — 427 4-9 
4 J 9 4 J i 7. 
Completing the squares of both sides— 


ety? 222 
EAL Bey +9 = ae — 4z + 36. 
BS 6 es OY Les 
2 3 
TYI _ g, 
2 3 


Substituting this value of É in (E), we get— 


—~ (HS 2a) Y2., Se 
9 (2 3) = X, psy = 1% 2y = 18, 


From which the values of x, y, and = are readily found.— 
J. Laxe Davirss. 


[465i8.J-Watch Repairing.— Will “ Fellow 
Workman,” or any other correspoudent, kindly inform 
me how to get the fusce chain on barrel? The watch is 
one of the old style, having a worm instead of a ra‘chet- 
wheel. Ibave tried putting the chain on whilst top- 
plate was off, but it always slipped off the barrel when 
putting the plate on. Also, how to lacquer brass dial for 
clock-tuce 1—A. Riaa. 


(46849.}—Bent Timber Trade.—I have a small 
wheelwright’s business which I om desirous of further 


extending, but as it is situated in asmall provincial town, 
there is very little chance of doing this locally. I should, 
therefore, be glad if some kind reader would suggest 
something which could easily be manufactured, and for 
which there is a good market in London, or any other 
large city. Ihave steam-power, and labour and mate- 
rials are cheap; distance from town 1c0 miles. My 
own idea was to go into the bent timber trade, shafts, 
felloes, &c., for the London market ; but I have been 
told this is already overdone. Can anyone say is this so ? 
Any information ur advice will be appreciated by one— 
Anxious To Get ON. 


[46850.]—Electro-Magnet.—Will some fellow- 
reader kindly answer the rollowing 1—Last week I pur- 
chased an electro-magnet about 2łin. long, with core din. 
in diam. I found that it would not work even with three 
pint bichromate cells, newly ch«rged, so I took it to 
pieces and found that upon one limb there were seven 
coils (about 125ft ) of silk-covered wire, while upon the 
other there were only three coils. Was tbis the cause of 
the magnet not working ? If not, what power would be 
necessary to work such a magnet ? Also, what power 
would be necessary to work it if each limb were wound 
with an equal number of coils ?—PEsPLEXED. 


(46851.|—Queensland.—Would any of your kind 
correspondents give a tew hints on this colony? What 
prospects are there for a mechanic with a fair knowledge 
of marine and land engines and general work, with 
second-class engineer's certificate? Would he be likely 
to tind employment 7?—Farquuar. 


(46852.]}—-Swollen Glands.—To Dr. Eoxunps.— 
Having, for about a year past, been annoyed with 
swollen glands on the right side of the neck, I should 
feel mach ebliged for any information which would lead 
to their permanent removal. I am 18 years of age, of 
fair complexion, and enjoying good health.—InquireEn. 


(46853.)—-Bunions or Enlarged Toe-joints. — 
Will “ Homeo, Nyborg, Lenmark,”’ kindly advise me as 
to the best means to apply to a bunion or enlarged toe- 
joint. Ihave them on both Jarge toes. Curiously the 
one on tne left foot I never felt, whilst the one on the 
right foot of late years has taken to grow a hard skin on 
the top with a dark centre. This, I found on carefully 
paring down, was coagulated blood, In dving it, I made 
it bleed very slightly, and it was perfectly easy for a week 
or so, Nowitisagain growing the hard skin, and is 
most painful when touched. Any suggestion for relief 
will be gratefully received by—S. J. M. 


[46854.;—Mechanical Action.—I have two bottle 
batteries, usual construction, in left-hand back corner of 
a large case, and I want an arrangement that will 
prevent the lid of case being closed until the rods of cells 
are drawn up, to work automatically by the pushing 
down of the rods. It should also be so constructed that 
the lid accidentally falling down will not injure the cells. 


|46855.]-Cayenne Feeding of Canaries.— Will 
some reader give a few hints on the above !—ANn OLD 
SUBSCRIBEB. 


[46856.1—Electrotypy.—I have some plaster casts 
about Gin, diam., nearly flat, which I have been trying to 
reproduce in copper by electro-deposition ; to do which, I 
made up a coupl: of Daniell cells, thus—I fitted into two 
half-gallon pickle jars, copper cylinders filling the inner 
circumference, porous pots 7x2}, zinc cylinders lin. dia., 
unamalgamated in porous pots, exciting liquid, ra‘n- 
water, and provision 1s made to keep the copper solution 
saturated, The plaster castsI coated to suturation with 
boiled oil, and when dry, carefully covered with black 
lead, Nixey’s, and put into the depositing bath, composed 
of four parts saturated copper rolution, and one part 
water, to which one-tenth (by measure) of sulphuric acid 
had been added (Sprague). I coupied up the cclis iutensity 
form, and left thern—expectiog to find a nize deposit of 
copper on the casts in the morning ; but, to my disgust, 
found only a slight sandy deposit near the su porting- 
wire, and my purous pots nearly empty. I filled them up 
again, and in a few hours they were again in the same 
condition. Now, I can account for the non-deposition on 
the casts in a measure, owing to the blacklead being bad, 
or using too much battery-power, or perhaps both com- 
bined ; but I can’t account for the exosmose. lalso tried 
dispensing with the battery by placing the porous pot 
into the depositing bath (after saturation), and connect- 
ing the cast up with the zinc, but could get no further 
deposit. I have been pretty successful in depositing gold, 
silver, and alkaline copper ; but this is my first attempt 
at the black lead business in a sulphate solution, and I 
uever have had exosmose occur before.—Disrarr, 


(46857.]—Oheap Form of Battery.—Will your 
correspondent, R. E. Hawkins, kindly supply the follow- 
ing particulars concerning his battery ? viz. :—How he 
conducts his connection-wire from the iron borings, and 
bow many hours each day, and for how many days the 
lamp would burn to give a good light! as I presume he 
has given ita fair trial. My Swan lamp is about 2}in. 
in diam., and I had an opportunity lately of srying how 
many dere quart cells of bichromate it would take to 
get a good light, and found it would take 50, and they 
soon exhausted themselves. So I had to abandon the 
idea on account of the cost. If Mr. Hawkins will give me 
the required infomation, or any other that may be of 
service to me in lighting my lamp for, say, two hours 
an evening, I shall be exceedingly obliged to him.— 


(46853.)—-Organ Playing.—I am a good hymn- 
tune player, having a fair knowledge of music and time : 
but being almost entirely self-taught, I am not able tu 
exccute pieces upon the organ as quickly as is requisite. I 
shall, therefore, be glad to know what would be best 
course for me to fullow in practising, what music I 
should practise, and study ? Am not afraid of working, 
but want some kind fellow-reader to put me in right 
groove. I have a sma'l Estey organ, no pedals.—Poor 
Quir Driver. 


[46859.]—Indigo Blue Dyeing—Read, Holli- 
day, aud Son’s Provess.— Would some of “ ours” 
kindly inform me as to the above process, und in what 
manner it differs from woad vats ?— BLACKWATER. 


[46860.]—Wills and Trustees.—To Mr. WETHER- 
FIELD.—Querist has a small family of girls, in whose 
favour he wishes to make his will. Unfortunately, 


what he has to leave them is 
ing of furniture and a few hundreds—saved by means 
of life-insurance. I 
intact, the interest tv be devoted to theie support, 
and the principal divided 
when all are married, but has no one whom he could ask 
to act as trustee—a generally thankless and troublesome 
office, 
of Chancery would act in such a case! If so, what officer 
should be named, with apy other information likely to 
be useful in carrying out tne object in view? 
has bien told by some friends that it would be a very ex- 
pensive mode of protecting their interest, counsel having 
to be employed at every hand’s turn. But to set against 
that there would be the perfect safety of their small 
property.—H. Norav. 


it runs a distance o 
pretty fair at a distance of about half-a-dozen yards, but, 
at the full distance, the needles only move slightly. I 


conducting-wires. 


but small—consist- 
Qucrist would wish the money kept 


share and share alike 
Would Mr. Wethertield kindly say if the Court 


Querist 


'46861.]—_Cockroaches.—To what tribe do these be- 


long? I know their numes, Blatta orientalis, but I want 
further information as to tteir classification. Do they 
belong to the locust tribe, Gryllus, and to the Neurop- 
tera ? In what respect do they ditfer from the Coleoptera ? 
A friend of mine examined the wings with th2 micro- 
scope, and found them folded back, 
and other insects which have wings, fly ?—BricKWALut. 


Why cannot they, 


[46862.]—Telegraph.—I Lave an electric telegraph ; 
about sixty yards. They work 


have used No. 26 cotton-covercd copper wire for inside 
the telegraphs. I also used the same varnished for the 
Does this offer too much resistance ? 
What size should I use for the telegraph’, and what size 
for the conducting-wires! Why sbould a fine wire offer 


more resistance when in a line than it sheuld when wound 
in an induction-coil waere there is a stronger current ?— 
A. H. B., Olney. 


(46863.]—Painting on Silk.—I have to paiot a 
banner of red silk. The subject is simply a ecro!l and 
lettering in gold and silver. Will some of our able 
correspondents kindly give me full information as to pre- 
paring the s.lk, the kinds of paints to use, and the method 
of eilvering and gilding the letters, and very much oblige 
—ARTIST. 


(46864.]—Canvas Canoe.—I have made a light 
canvas canoe, 9ft. long, 2ft. beam, and 1ft. deep, but I 
find that I cannot sit in it without about half a cwt. of 
ballast, as it is too high out of the water. I should be 
much obliged if some kind friend would tell me where 
the fault lies. Isit because the canoe is too large? I 
weigh about niae stone, and I thiak it would hold two 
persons of my weizht ; Lut I only want it to hold one. I 
should like to make i. smaller if someone would be so 
kind as to give me the dimensions of a canoe which would 
carry me without any ballast. Every time I have used 
it I have had to fill two bags with gravel and put them in 
the bottom of the canoc; but tbat was rather too much 
trouble, as I have to carry it some distance to the water. 
—Ros Ror. 


(46865.J—Cod-Liver Oil.—A child aged eighteen 
months suddenly retuses to take the above, after having 
taken it about two months with good results. We know 
of no means of getting it into him now but during the 
time that he is crying, as he closes his teeth firmly as soon 
as it is within smelling distance. I would lise to know 
if we may «xpect it to dv him the same amount of good 
when forced into him in this way. Or I would be glad 
of any, hints as to mixing it or otherwise, so as to induce 
him to tatc it as before.—Lerps. 


[46566.1—Photographic.—I sball be greatly obliged 
if some reader of the ‘* E. M.” will kindly answer the 
following questions :—({1) What is the principal cause of 
want of density when using dry plates? Is it possibly 
want of sufficient emulsion on the plates? (2) Whatis 
the least quantity of emulsion required to coat a quarter- 
plate! (3) In most formule for emulsions ia which heat 
is employed to increase scnsitiveness, the washing has to 
be done after heating. Wil. washing before heating in 
any way change the nature of the emulsion? Is one 
thickness of deep i1uby glass sufficient for a dark-room 
lantern when using rapid dry-plates? If not, what 
further protection sbould be used? (5) ls there any 
means of removing light toz from an emulsion, or from 
fogged plates?! (6) Can anyone supply me with a good 
formula for dry plates, suitable for landscape? I gather 
from what I have read that rapid plates are by no means 
suitable.—L. C. N. 


(46867.]—Bichromate Battery and Intensity 
Coil.—Many thanks to J. M. Stocks and G. Tolman for 
their answers to my query. By intensity coil I meant, 
could I make one to increase my batterg-power equal to 
sixty bichromate cells? Also, does the solution lose its 
strength by exposure to the uir, as I made a fresh solu- 
tion on Saturday, and on the Tuesday following 
(May 2nd), when I tried it, the current was oniy about 
half as strong; or, if that form of battery is unfit for 
lighting, would G, Tolman, or any other kind reader sug- 
gest a better? Wouldthe battery described by H. E. 
Hawkins in No. 891 of the “E. M.” be better, and also, 
would H. E. Hawkins, or any kind reader, give me the 
leogth of platinised silver strips, and how to connect the 
currents.—J ack IN A Fix. 


[46968.—- Auctioneers’ Responsibilities.—To 
Mr. F. WETBERFIgLD.— Ishall teel obliged if a correspon- 
dent will kindly give me legal advice as follows :—I placed 
an article in the hands of an auctioneer for sale, Which was 
not sold ; but while in his possession, on or before day of 
sale, a part of the article was broken und rendered in- 
complete. I refused to take it away, and sent him a claim 
for full value of the article. Should Isue him for the 
whole, or only part of the article broken, providing I can 
have the part replaced? Can he charge for warenuuse- 
room under the circumstances.—J. CURTIS? 


(46869.|—Carbon, Resistance of.—Wishing to 
construct a set of resistances less cumbersome than the 
Post-ottice coils, out of powdered carbon, I should be 
glud of suggestions. Can any one say the best diameter 
and lengths forthe ebonite tabes for the purpose, and 
give their opinions as to how they think they will answer ? 
l should feel much obliged for references ia the “ E. M.,’’ 
or other works, to artizles on carbon, particularly to the 
one written, I think, by “ Sizmu,’ where he says, 
*t carbon possesses the little-known quality of diminish- 
Ing its resistance with pressure.’—M.M.LSeS. 


May 12, 1882. 
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(4c970.]—Triple Star in Monoceros —On the | (408S5.]—Bleaching Straw Hats.—Can any of 


15tù March, with my jin Bateman, I picked up a 
beautiful triplet in Monoceros, in about R.A. 6h. 16m., 
and7°0'S. The components are probably 4 the 6,8, 
and 9 mags., and their position angles Ww’, 305°, and 
2°5',7’. As I have only seen this star on «wo occasions, 
and as I fail to recognise it by either Webb’a ‘ Celestial 
Objects,’ or Proctor’s “Smaller Atlas,’ will any of 
“ours” cive the name and particulars of it? I don’t 
think it is 11 Mono.,as the angles do not agree. Imay 
say, for the guidance of beginners, who, like myself, have 
these cheap telescopes, they can, when the weather will 
admit, easily see the companions to Nigel and Polaris, 
and divide such stars as \ Orionis, y Leonis, &c., with 


power 70, and e! and ¿? Lyre with 115 dia.—T. Tix- 
DALE, Gateshead. 


(46871.]J—Platinised Silver Plates for Smee’s 
Battery.—Will Mr. Lancaster or Mr. ‘Solman inform 
me how the plates are platinised? I have some silver 
plates, 13 by 9, that have become useless on account of 
the plutinum wearing otf, and they have, up to the 
present, defied all attempts on my part to give them the 
dead black colour they had on them when they first came 
into my possession. I have be-n told itis done with hoat 
and a brush, and that, when done by heat, they give 
better results than when platinised by the battery pro- 
cess. The plates are very thick, one weighing about 7oz. 
A cheap and good method will be of great service to—OLD 
Sus. 

(46872. '—-Staining(?) Walout.—Onsandpapcring a 
walnut worktable I round thatthe lid was made upof several 
pieces, which were of different colours. The difference 
in colour was not noticeable until I took off the polish 
with the sandpaper. Will someone tell me how to treat 
the lid so that when repolished it may appear as one 
piece, as it originally did ! Should the lighter pieces be 
stained ? And if so, What stain is used ?—PoLISHER. 


(46873.]—Tempering Wagon Springs.—What 
is the best and ssfes* way of tempering railway wagon 
springs ?—As XIOUS ENQUIRER. 


(46S74..—Australian Railway Prospects.— 
Would some reader vive a few hints as to the best part 
to go, an1 what are the pr. spects in the loco departmen.? 
RarLway FIREMAN. 


(46875.}—Model Electric Engine.—To ‘‘Suy- 
rrour.’’—-Kindly give more minute details of the engine 
described by * R. Wa”? Esa. Mec., Maroa 17th, 1882 
(46217), Iam in the dark on some poiots, especiatly with 
the working of conneoting-rod, G, aad beam, B (Fig.1). 
What is meant by ** Mercury cups M.M.M. connected by 
Xto E”? Please explain construction ot keeper, E, aud 
eontact-breaker, &ec., Fig. 3. any general ioformation 
on the subj ct, and d-scription of good cunstant battery 
will be esteemed by~ DARKNESS. 


(46876.l—Circular Saw.—Will some brother-reader 
of the “ B. M.* inform me whut speed a circular saw 
should run !—the saw about 18in. and turned by hand 
from a wheel 5ft. high, and about 2} cwt. And what 
sort of teeth would be best tor cutting ash and oak ? The 
wheel is what turas my lathe, aud I want to wo.k the 
saw trom the counter-shatt. The strap runs off the 5ft. 
wheel on to 1ft. puiley ou the counter-shaft. Anda few 
hints on making saw-bench, and what size spind!e and 
bearings would be best.—A Yuusa WHEKLWRIGHT, 


[15577.]—Wheel Skates.—Will any reader of the 
“E.M.” kindly explain the construction of a pair ot pe- 
domotors ?—Beeri: Causitsks. 


(46378.;—Respiration and Ventilation.—Will 
some of your readers kindly say where I huve gone wrong 
in the following conclusion ?—In Prof, Meendrick’s 
“© Outlines of Pnysiolozys,’’ page 399, it is stated in refer- 
ence to breathing air in a contined space that “ when the 
proportion of oxygen does not tall below 15 per cent., 
respiration is normal; from 15 tə 7 per cent., respiration 
becomes deep and prolonged ! trom 7 to 4 per cent., re- 
spiration is carried on with great difficulty, and below 
that amount, tere is risk of immediate asphyxia.” Now 
taking the composition of the uir at N 79 and O 21, when 
the O is reduced to 45 per cent., its place has been taken 
by CO. to the extent of 164 per cent. But surely as- 
phyxiu will take place whea there is much less CO, than 
that. Huxley, in ** Elementary Lessons in Physiology,” 
page 100, says that asphyxia takes place whenever tne 
pruportion of CO, reaches 10 percent. MeKendrick, in 
his small handbook, published by Chambers, under head 
** Ventilation,” piwe 99, says, ** If CO» be present to the 
exteat of 1) to 3 parts in 1,000, headache and giddiness 
are felt ; and if it be increased to 2u parts in 1,000, death 
will, ja all likelihood, be the result.’? This does not 
secem to agree with what is quoted wbove.—VoLvox,. 


{16879.]—Telephone Transmitter.-—-Will Mr. 
Frank and Mr. ‘I’ Iman accept my best thank: fur kind 


NERES) 


he would kindly answer the 1ollowing :—1. Amuunt of 
primary and secondary with gauze? 2. Would Bell’s 
pattern be a good receiver 23. Over whut length of or- 
dinatry line wire skoulad they be serviceable it well-fitted ? 
—On GUARD, 


(45°0.J—Analysis of Water.—Can any of “‘ours”’ 
tatu: me which is tue most suitable battery to accom- 
push the analysis of water, znd which will also give a 
rpark sutticient to explode a mixture cf Hand O syn- 
tacticuly ? I have been pressed by some of my friends to 
give a lecture during the forthcoming wiut-r to till upa 
series, as this is a subject in which I am much ioterested. 
dt I comply, I should like to make it as practicable its 
po:sthic. But what L desire taost is to wake all necessary 
uppiratus mysel, even t nut of an elaborate kind.— 
UnarTon, , 

(dussi.J—Boring Working Barrel.— Would 
“ Nunlight ? ort Juck of All Prades”? ravour me witu u 
sheteh of a boring bar suituble for boring a 12in. work- 
soy tarrel out with a loin, centre lathe ! Lhe barrel is 
Si.. long, and the bed of lathe 14ft. long.—A CoLueny 
MECHANIC. 


ttess2 I—Dynamite.—Will some kind reader inform 
M- What gases are produced aud disengaged in the com- 
Lustion of dynamite? «md why the force exected by the 
evolution of the ga-es at the instint of explosion is dowa- 
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“ ours ’’ tell me the best and cheapest way to bleach 
straw hats that bave been discoloured by the sua }— 
STRAW. 


[46884.}—Varnishing.—Could any reader of the 
“E, M.” instruct me what polish or varnish should be 
used for Windsor chairs that have been newly painted ? 
I have tried French polish (which I bought ready mixed), 


1, Wh'ch does not give satisfaction, and if French polish 


thould be used, how ?-7 4M. 


(46885.1—“‘ Austral” and “ Sahara.’’—I shall 
be glad if any kind reader will tell me the dimensions of 
the engines and boilers in the „above two named vessels 
owned by the Orient and Cunard lines, respectively ?— 
ALDIBORUN. 


(46886.]|—Model Marine Screw Engine.—I 
have a pair of double-action oscillating cylinders inverted 
1fin. stroke by Zin. bore. ‘The boiler is of copper, 6in. 
long by din. wide, 3}in. deep, copper riveted, with one 
flue, pressure 201b. per sq. in. Will any kind reader in- 
form me what size of boat these engines would drive ? 
Tce propeller I propose is 2hin. diam., three blades. 
Would it drive a boat 3ft. by dlia. wide, 5!in. deep, at 
10 miles per hour? And will the boiler stand any higher 
pressure than asove ? It is made of 20 gauge copper. 
The boiler ends are flanged and lamp underneath.—ALp1- 
BORON, 


(46887.]—Composition for Tablets.—How is the 
cream-coluured material made with which portablewriting- 
cases are often fitted? Pencil marks are easily crased 
from it, either by water or indiaruober.—GLATTOoN. 


(4688S. |—Astronomica].—Will some correspondent 
kindly tell me at what poiut in the heavens the sun is 
first seen on the longest and also on the shortest day ?— 
i.e., how many degrees to the north or south of east? I 
have been examining a reputed British cromlech—a 
circle of large stones, now buried und planted with trees. 
About 129 yards distant lies a huge boulder, which evi- 
dently at one time has been placed upright as monolith. 
A line drawn from centre of circle to base of this stone, 
and continued, would strike, I think, the point of latest 
sun rising. This circle, I believe, will prove tu have been 
connected with the worship of the sen by our ancestors. 
But please answer above questions —NEo. 


{46889. }—Microscopy.—To Ds. Scuripre, of Frank- 
fort.— Vague rumours bave been circulated, within the 
last year or more, of the existence of a microtome devised 
and constructed by Dr. Schroder, of Frankfort (formerly 
of Hamburg), which is capable of cuttiug horizontal sec- 
tions ot P. angulatum, scales of Podura, or'sections of the 
brain of minute insects, &e. Will Dr. Schröder oblige 
by a statement of facts regarding the practical success of 
his microtome? One would think such an apparatus 
would go far towards clearing up the much-vexed quos- 
tion as tothe *‘ hemispherical bosses,’ *‘ depressiuns,” 
or “ hexagonal apertures,’ in P. angulatum, &c., and 
possibly introduce precise data for at any rate disproving 
some of the multitudinous guesses regarding the compo- 
sitivn of the scales of Podura, Itis also rumoured that 
Dr. Schroder constructed (wholly, or in part) the ruling 
machine used by the late F. Nobert for the production of 
his famous test-plates, and that he supplied the diawond 
points used in tue ruling. It 1s well-known that Nobert 
was extremely reticent about communicating information 
on his method of ruling. Now, however, by his death— 
leaving no working successor—there can surely be no 
further need of secrecy, and Dr. Schroder might renser a 
service to science by figuring aud describing the instru- 
ment, and the method of using it, the preparation of the 
plates, &c., ? By mukiog such information public pro- 
perty, possibl+ simpliticutions might be suggested in the 
construction, and the test-plates thus rendered ucces- 
sible to a large body of microscopists to whom the 
present cost uf them is entirely prohibitive.—Akakta. 


[46890.]—Microscopy.— To Peor. E. Anse, of 
Jen+.—Prof. Abbe would conter a boon upon wicro- 
scopists if he would explain, by means of diagrams, the 
best method of determining (1) the focal length i= power, 
as generally understood in Magiand) of microscope ob- 
jectives, dry aud inmersion ? (2) The focal length of 
eyepieces, Huyghenian, Ramsden, ‘* Orthoscopic,’”? and 
* Holosterie’’?! (3) The combined magnuifyiog power 
of objective and eyepiece? The third wil], I presome, 
include the answer to the often-asked query, What is to 
be regarded as the strict 1luin. tube—i.c., between what 
points should the 10in. distance be reckoned? I need 
hardly inform Prof. Abbe that Enguish text-books of the 
microscope, Whatever other merits they possess, do not 
overflow with information on technical questions relating 
tothe testing of the instrument, but very much the 
reverse. Therefore, a short exposition of the subject 
from the pen of so eminent an authority as himself will, 
Iam sure, be highly appreciated in England, waere his 
name hus come to be synonymous with all that coocerns 
the cevelopment of inicroscopy, both in theory and prac- 
tice. —AKAKIA, 


{16s91.]—To Mr. Lancaster.—I am sorry to give 
you so much trouble. I have u Siemens’ armature (63in. 
by Jlin.) wrapped with No. 18, and wish to construct an 
electremotor on either Griscuimn’s or Lrouve's principle. 
The .esistance of the armature 1s ‘G250hms. What must 
be the thickness and resistance of the wire on the field- 
magnets? Could you also advise me as to whieh priaciple 
I ought to adopt, uad oblige !—CuoTURt. 


(45892..\—Japanning.—Among my other duties at 
an hotel ia Frauce, I have to paint about 100 copper het- 
Water cans. [have tried various kinds of paint, but it 
all blisters. The cans were originally made and japanaed 
outside in Engiand, and I canuot get them re-japunned 
here. I shoull te very thanktul if any of “ours” 
Would tell me how to paint or jupan them :o that they 
Will stynd hot water.--Bours. 


* (46893. ]—Speaking-Tubes.—Willans reader kindly 
say the greatest distance that a speaking-tube 1s available 
tor, the diameter ot pipe, and any particulars?) I bavea 
stable about 150 yards from the house, and am un- 
certain whether to erect telephene or speakiug-tubes.— 
Diamonps. 

(4689 1.1-Covering Silk Balloons.—I have made 


a sma.l silk balloon waich I thouznt I could make air- 
titcht by suaking in oil, but I find it is not perfectly ar- 


could use, but could I varnish it without taking out the 
oil from the silk first. Ido not think it would be worth 
while to take out the oil, as it is nota very large one. 4 
only made it for an experiment, Please oblige—Crr- 
DENTIBUS SIL DIFICILE. 


(46895.J—-Manganate of Calcium.—Will any of 
our chemical friends tell me how to make this,or the per- 
manganate for experimental purposes? And, if either of 
them are produced commercially! I know how to get 
the potash and soda compounds.—ANGLO-Scort. 


(46996. —Manganese.—How can I regenerate man- 
gancse compounds decomposed by contact with organic 
matter ?—AnaLo-Sout. 


[46597.] — Powerful Bichromate Battery. — 
Would some kind reader give description of above, com- 
posed of several ecparate cells, each cell having several 
carbons, with means of raising and lowering zines? It 
drawing could be seut showing plan of lowering zincs, 
and of joining all the cells tog- ther, so as to give a very 
strong current for electric hght purposes, it would be 
most useful.—A ConsranT READER. 


[46898.];—Musical Box.—Would any r-ader kin 1ly 
inform me how to fasten the smail springs (or quilling, 
as it is generally called) on the teeth in the comb of a 
musical box when they become loo:e and cause the in- 
ttrument to scratch when playing? and also if a small 
musical box can be repaired when it begins to scratch in 
the same way.—W. J. E. 


(46899.|—H eating-Room for Turkish Bath.— 
Will some one kindly inform me of an economical, and, 
at same time, bcaltby method for heating a room by hot- 
air, for use as Turkish bath on a small scale for private 
ne ? I want something tbat will not give :nuch trouble. 
— ELTA, 


{46900.|—Mounting Micro. Lens.—Thanks to 
Mr. Lancaster for his notice of my query. My difficulty 
is this: In mounting a pluno-convex lens with plane side 
inwards, I can turn a square shoulder on which to rest 
the lens, and can depend upon its being truly centred; 
but when it is required to mount the plane side outwards, 
and have the convex side for a bearance, I fail to see how 
T can secure its being truly centred in the cell. Will Mr. 
L. kindly help me !—Muicuo. 


(46901.J—Watt’s Parallel Motion.—Can any 
reader favour me with a solution of the following pro- 
blem ? !f the beam and the radius-bar be of equal length, 
and the distance between their centres of motion be 
given, what proportion should the length of the link bear 
to the length of the beam, in order that the middle point 
of the link shall most nearly describe a straight line ?— 
A.J. Siti, 

{46902.]—Constructioa of Maps.—Cen any reader 
refer me to a bouk now in print dealing fully with the 
differ2nt methods of projection employed inthe construc- 
tion of maps ?—A. J. Suita. 


(46903.1—Electric Bell.—Wi!l Mr. Lancaster, or 
other correspondent, kindly put me right? Ihave made 
un electric bell (a small one), but it docs not answer to 
my sutistaction. On completing circuit, instead of 
getting a clear ringing sound, the blows of the hammer 
ure heard quite as plainly as the sound uf the bell. The 
hammer, when at rest, is | of an inch from the bell, and, 
if [move back the contict-screw, the magnct is not 
powerful enough to draw up the keeper. It appears to 
ineI have got the magnet and armature too near the 
Lammer, and, consequently, cannot get sutiicicnt stroke. 
Also please say if four layers of 26 wire on 3 core is about 
right for magnet, und much oblige—Ovb SubBscriBerR. 


(46904.]—Secondary Battory.—Would J. Hezmal- 
halco, jun., kindly give the dimensions of his parallel 
plate Sutton’s secondary battery, how he connected the 
wires, what battery power he used to charge it—in short, 
a full description how to make it.—SRFAWEED. 


[16905.1—Incandescent Lighting.—I have made 
one of Mr, Bennetts cells, by way of trial. The tin pot 
measures 5}in. high by 3in. 1n diameter. It riugs a bell 
fairly well. and I have calculated that three of them 
would equal two small Leclanchés. Now, I should like tu 
know how many of th:se it would take to light one in- 
candescent lamp equal to four or five candles.—Sia- 
WEED. 

(46906.1—Swiss Watch.—Will ‘‘ Alfojoe,’’ or any 
other watchmaking subscriber, inform me what is the 
cause of a clinking noise iu a Swiss watch when it is held 
dial upwards? A'so, how to rectify? Also, how can I 
form un idea of the strength of a pendulum apring to a 
new watch—viz., by pulling out spring from balance by 
aid cf the tweezers 7—Uannis, 


[16907.;-Senzoline.—To Mr. Foro Fisner.— 
Would you please tell me if you cun use benzoline with 
sour generator with as much eafety as etuer?—W. H. 

ITT. 

(46908.J—To Hy. E. Hawkias.—Would you be 
kind cnough to tell we if u quart cell of your form of 
cheap battery would be unywoere near the power of a 
Bunsen cell of sime siza? Also, object of wouden plug, 
and length and size of plitinum wire ia Swan’s lamp—1u 
not troubling you too much /—W. H. Firrt. 


(46909.)—To “ H. S. B.”—Would you kindly give us 
a description of the electric Jamp you used wito your 
Bunsen’s battery, us Iiutend making au battery like yours ? 
W.H. Pirr. 


(46910. —Watch Mainspring.—Will some horo- 
logical friend tell me how to calculate the length for new 
mainspring? l trust ®© A Fellow Workqman’”’ will con- 
tinue his articles on * Watch Cleamioy uud Repaitiog.” 
— Baziu BEE. 


(16911.]—Lathe. —Would some reader kindly isforra 
me the capabilities of a din. lathe without back-gear, 
compared with a 4in, with back-zear !)— Brass. 


- (46912. —Međical Coil.—I hive a bobbia Gin. lons, 
with hole of lin. in diameter. What length (or weight, 
und size of primars and secondary coils ? Can tae current 
be properly concrolled by udjusting-screw over euntuct- 
breaker? Or, would it be adv. suble to make use of the 
iron wire core fer that purpose? What kind of batters 
and size is the best to make the whole a portable and 
useful apparatus; also, Waat woull be the probable 
cost to complete it? Imight add 1 bave a small lathe, 


ward, Whilst that of blasting powder is upward ? -ZuLu. (tight now, I believe there is sume kind of varnish I} ard plenty of sm-ll tools.—G. D.G. 
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|46918.]—Stopping for Decayed Teeth.—To 
‘ ALrosoz.’’—Some time ago 1 tried in vain to make a 
metallic stopping, as described by you, that would set 
hard. What is the reason I could not succeed? Coarse 
and fine pure silver filings were used, and an amalgam 
formed, but it would not set in the least. Excess of 
mercury was squeezed out. Silver, 60 parts; tin, 20 
parts; and zinc, 6—but with same result. I have teeth 
Stoppen 5 r and it is quite solid. What is it they 
use ?—J. 5. R. 


[46914.—Drop - Shutter.—Would some reader 
kindly descr: e how I can make a simple but efficient 
drop shutter to fit a lens, diam. of which is 3}in.? Fall 
instructions, with the measures, would oblige—F. 


(46915.]—"ie-Sinking.—Could anyone recommend 
me a good book on die-sinking ? Also, inform me what 
tools, &c., are necessary !—J ACQUES. 


(46916.]}—Carpenter’s Bench.—Will someone send 
me instructions for making a cheap, strong, and useful 
carpenter's bench [—W. 


f [(46917.1—Raising Water.— Would any kind contri- 
butor give me instructions how to raise water a height 
of 40ft. from a distance of 70ft. up hill? Iam living in 
Burgoyno Bay, Salt Spring Island, British Columbia, so 
the materials tor making the above are very limited.— 


(46918.]}—Deeds.—To Mr. WETEERFIELD.—A. buys 
household property of B, a mortgage being left on the 
said property of which B. holds tne deeds. A. pays the 
mo eoff. B. will only give the last deed up, refuse- 
ing to give up the old deeds, under the plea that A. has 
all he requires for his safety in the property. Can A. 
claim the old deeds, or what course should he pursue ?— 


'46919.J-American Organ.—Will some reader be 
so good as to tell me how I can get at the vibrators of an 
American organ? One note of mine (an ordinary four- 
stop organ, with knee swell) has gone dumb. I wrote to 
the person from whom I purchased it, and he cannot tell 
me how to get at the vibrator. I took out the front and 
upper part, and then the key-board. Under this there is 
a row of pegs on which the keys act. Behind and in 
front of these there are two thin boards screwed in. 
These I took out ; but I cannot see any more screws, or 
pny 3 means of getting further towards the vibrators.— 


[46920.)—Skin Disease. Will Dr. Edmunds 
kindly say what agent to apply after the hair-drawing 
and poulticing, which he advised ‘‘ Sufferer,’’ in the case 
of sycosis, a few weeks back? I have had sycosis 23 
years. It began, apparently, with a pimple from a cut in 
shaving ; spreading over the lower part of my face and 
now going up behind the ears into my head.—Anc. 


[46921.]—Organ or Harmonium.—If ‘‘ Joiner ” 
will advise me as to following, it will prevent another 
query, and complete the information needed. Decided 
that half rows only be used, as I have sub-bass in way. 
Can I use strips across under side of soundboard for sub- 
bass ? so making one pallet do the work, and dispensing 
with the existing double pallet action, which is hard, an 
wastes wind. Of course I know such channels would 
have to be radiated, but would the sub-bass be as effec- 
tive? 2. Adopting this, what length should bass-end 
pallets be ? 8. Shall I giue parchment on under side of 
strips, and finish with wood where pallet rests? 4. My 
instrument at present has two rows reeds—sub-bass, and 
octave coupler. The bellows is 2{t. 1lin. by 2ft. 8}in., 
and opens out Gin, With the two extra half-rows added, 
is bellows large enough, or can it be enlarged, and how ! 
The case won’t admit wider.—Bera. 


[46922.]— Patent Wrought Sharp-Pointed 
Nails.—Will any reader please inform me how the 
above are made ?— W. H. 


[46923.]—Hollow Back Vellum Hinding.— I 
have just made six foolscap folio account books with 
hollow spring backs, but although fuirly eatistactory in 
the result, the means employed by me were, I am sure, 
not the correct ones, they being so awkward. A few 
plain directions in vellum binding, a hint or two on case- 
making would be welcomed.—PrinTER-BookBINDER, 


[46924.J—Anemometer for Use in Mines.— 
Could any of the correspondents of this valuable paper 
give me any particulars of the above instrument as used 
in coal mines, &c., to ascertain the velocity of air passing 
ina given time? Any information on the subject will 
oblige—A New BUBSORIBER, 


(46925.]--W ater in Gravel-Pit.—I have agravel pit 
of about two acres, in which I am troubled with a con- 
siderable amount of water. I have had serious thoughts 
about getting rid of this water ; could I overcome this 
difficulty by sinking a deep well down to the mainspring, 
and so draining same way ? I should very much like the 
advice of some of our practical men. Also, if the above 
would answer ? Which is my best way to sink a well for 
this purpose, and about what would be the cost of same ? 
ty advice on the above would be gratefully received,— 

. BOOKER, 


[46926.|—Regilding Candlesticks.—I have a 
couple of candlesticks wbich I want to regild, and I wish 
to know whether they are done in gold-leat or bronze. 
Would Mr. Soward, or some other correspondent, please 
give the desired information and oblige. I can do plain 
pilding.—E. RILEY, 


|46927.)—-Gas Bath.—I have a patent gas-bath by 
Phillips and Son, Barbican, London, in which the water 
is heated by circulating through a copper boiler attached 
to the bath. When first used it gave every satisfaction ; 
but, latterly, the heating has becomea very slow process, 
taking more than two hours instead of the original half- 
hour. This, I pre-ume, arises from the lime deposited 
by the water in the tubes having narrowed the passage, 
and so prevented the rapid circulation neceas Per- 
haps some of the many obliging correspondents of 
“ours” would say what is required that would be within 
the reach of an amateur, the workmanship being sgo solid 
as to be quite beyond his ability to open up. Would it 
answer to bring up the lower opening into the bath, and 
pour paraffin into the upper one until the coil be filled, 
with a view to dissolve the lime? and, if so, how long 
should it be left in ?—H, Noran, Cbhfton Villas, W. 


ALL Communications for this department must be 
addressed to the Chess Editor. at the office of the 
EvcuisH Mrcmanic, 31, Tavistock-street, Covent-garden, 
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PROBLEM DCCXLV.—By Srrar.-Masor MoArTHUR 
Black. 
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White. 
White to play and mate in three moves. 


PROBLEM DCCXLVI.—By R. B. Worma.p. | 
From Chess Openings. 
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White to play AR a in three moves, 


SoLUTION To 741. 


White. Plack. 
1. QtoK B4. 1. Anything. 
2. P to K B 8 (Kt) mate 
or Q or R mates accord- 
ingly. 
SoLUTION TO 742. 
White. Dlack. 
2. Ktto K Kt 6. 1. Anything. 


3. Qor Kt mates. 


NOTICES TO CORRESPONDENTS. 


CorrECT solution to 741 and 742 by Schmucke. 


Gaxe played recentl 
Messrs. W. T. Pierce and J. 


OPNP rym G9 1S rs 


32. 
33, 


Pierce :— 
(Steinitz Gambit.) 


White. | Dlack. 
Mr. W.T. Pierce. Mr. J. Pierce. 
PtoK 4 1,.P toK 4 
aan R 
o P es 
PtoQ4 4. Q to R 5 (ch) 
K to K2 | 5.P toQ4 
etre | oe ee 
oB3 . Castles 
K to Q3 8. Kt to K 4 (ch) 
K to B8 | 9, B takes Kt 
P takes B 10. Kt to K kt 3 
Q to Q2 | IL BtoQ3 
K to Kt3 12,.PtoQB3 
Kt to B3 13. K Kt to K 2, 
POATA Boeki 
15. to K R4 
RtoKt4 | 16. R to Q 2 
QtoB2 17. K to Kt sq 
P takes P 18. Kt takes P 
PtoQRS3 119. Kt to Q 5 (ch) 
K toR2 20.PtoK B4 
Rto Kt 2 | 21. Ktto K 2 
te Ke Sie tee rac 
8q 23. R to 2 
B tates KBP 24. Kt takes P (ch) 
a Kt B takes B 
oR4 .KtoK6 
.RtoQsq 27.K R to Q@B sq 
Bt Q3 28.Qto K B3 
Kt to R2 29.B toQ5 
. P takes P 30. Kt takes P. 
. B takes Kt 3I. RtoQ B5 
Q to Kt 3 82. Q takes B 
R from Kt 2 to Q2 83. QtoK BS 


by correspondence betwecn 


84. Kt to Kt 4 ~ Secon. 
35. R takes B 35. R takes R 
36. R takes R; 36. R to Q B 8 (ch) 
87. KtoR? ¥ 87. Q takes 

38. Kt to Q PU Sh) 38. K to B sq 


R 
to 
39. Q to K KU. 4) 

Black here inadvertently played Q to Q 8q., and thus 
White secured a draw. 
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9,° All communications should be addressed to the EDITOR 
of the Enauisa Meosanic, 81, TZavistock-street, Covent 
Garden, WO. 
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HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or requies. 4. Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles cau be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information isanswered through the post. 6. Letterssent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of correspondents are not given 
to inquirers, 


*.* Attention is especially drawn to hint No.4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and ıt is not fair to occupy it with ques- 
tions such as are indicated above, which are only of mdi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselvesof it. 


The following are the initials, &o., of letters to hand u 
to Weoneetey. evening, May 10, and unacknowledg: 
elsewhere :— 


GrRimsiaw AND BAXTER.—E. P. Alexander.—Rev. H. L. 
James.—G. Marecroft.—J. and H. Grace.—S. Lancas- 
ter.—C. R. Hibbert.—H. Milnes.—Crossley Bros.—F. 
A, Cobbold.—A. Broatech.—T. C. Molesworth.—J. 
Tripplin.—Pragmatica!.—Glatton.—_H. A. Wassell.— 

Stereo.—F. Roberts.—Svenska.—J. L, M.—C.—J.C. A. 

--Odine.—Chemist.—Jas. Parkinson.—H. J. J.—E. R. 

Trotman.—F. C.—A. Parker.—Aria.—T. W. W:— 

Moonlight.—E. W.—H. J. Burton.—F. T. Reid.—Leo, 

Triecste.—C. Detaille.—S. J. Horton.—J. M. Stocks.— 

R. A. G.—Robinson Crusoe.—Hall.—Beta.—Plymouth. 

—A.C. Ponton.—-H. Middleton. 


Ayxious Inquirer, (1st query inserted. 2. Yes, under 
our present land laws your landlord will take without 
recompense every improvement you have effected.)— 
W. J., North Wales. (Sach employment zwould tend to 
deteriorate your sight. Dr. Edmunds intended as such, 
plainly and rightly.)—J. W. Hiscox. (Your liability 
is limited to the amount of the shares you 
hold.)—J.F. (Yes, but not to the extent it is used in 
England.)~H. B. (1. Yes, speaking generally. 2. 
Tne exact meaning of the word is ** without know- 
ledge,” and a modern agnostic is one who holds his 
beliet, as it were, in suspension about matters which 
others either have or protesas to have a clearer idea or 
bejief. 3. We do not know where you are likely to 
obtain the instrument made by the optician you men- 
tion. Possibly an advertisement in the “Wanted ” 
column might procure one, though it is questionable 
if many were ever made. 4. We know notning of the 
taker named. It 1s, we believe, a common trick on the 
part of unscrupulous vendors to offer ‘* tire-proof”’ 
safes for sale marked with a name closely resembling 
that of some well-known maker.)—E. Ho.tmes. (Thanks 
for the sketches, but we can scarccly find space for draw- 
ings which serve only to show that sunspots appear 
slightly different to differeat observers.)—W. Robinson. 
(In the first case, apply to the Board of Trade, in the 
second to the secretary of Lloyd’s. For the third, look 
out for advertisements of the steamship companies 

e wanting a superintendent. If you havo any ‘‘influence,” 
that would be a great help.)—W. Wiup. (If pure 
rubber, you can join with rubber cement alone, but if 
vulcanised you will, perhaps, succeed by scarfing the 
ends and binding them well, using the cement anda 
piece of thin linen, with fine string or thread. 
2. The cement you mean is made by melting together 
half pound of guttapercha, 20z. indiarubber, loz. pitch, 
302. shellac, and loz. liuseed oil. Applied by melting. 
Not suited for china, Tor that, shellac alone dissolved 
in alcohol to a paste is used, or isinglass dissolved in 
acetic ac'd. See No. 729 fora variety of cements.)—H. 
FELD. G similar request is made in the last number.) 
—G. C. Fox. (If the maker advised the glycerine 
developer, write to him for further instructions. Read 
the paper on p. 189.)—A. H. Merz. (Besides the 
number mentioned last week, full directions for making 
single-needic telegraphs wero given in Nos. 549 and 555. 
Those numbers are out of print, but you might be able 
to pick them up at sume of the second-hand booksellers, 
or obtain them through the *‘Bale” column.)—C. 
Thorp. (Prof. Doloear’s descriptiva will be found on 
p. 396, No. 819, and on p. 81 ante a correspondent gave 
an account of the paper Prof. Do!bear read recently at 
the Society of ‘Telegraph Engineers.) —H. Worrn. 
(Connect one wire or pule of the condenser to the pillar 
and the other to the ham uer.)—AsI Know Nor. (Gold 
size, marine glue, or ayph:ltum varnish, but roughen 
the cell and the slide where it is to be fixed. Gold size 
is easiest to work. It dues for both mediums, provided 
there is no spirit or turpentine in the preservative. You 
can add a little whiting to it, or, which will perhaps 
suit best, use plaster of Paris beaten up with white of 
egg thin.)—Oxe Ina Fix. (You will finda number of 
recipes for making guld plating solution in Vols. 
XXVII. and XXIX, o in recent volumes many 
poaa directions.) —VuLTAMETRE., (No, we do not. 

uch matters are of interest only to manufac- 
turers, but there are many machinists who would be 
glad to make a stamping apparatus of the kind,)— 


e? 


May 19, 182. 
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THE IRON AND STEEL INSTITUTE, 


HE meeting of the Iron and Steel Insti- 
tute was held last week. The first 
paper read was that by Mr. E. Richards, on 
‘Certain Physical Tests and Properties of 
‘Mild’ Steel,” a material which has recently 
become of great importance to mechanical 
engineers and steel-makers. The paper was 
of purely technical interest, being chiefly 
devoted to giving an account of a number of 
experiments made by tbe author. Mild 
steel, he said, is a metal possessing the 
excellent qualities of ductility and strength 
in so high a degree that it is worked with 
the greatest satisfaction by practical men. 
Its use is rapidly increasing, and it is there- 
fore important to ascertain what is its real 
strength. The author in his paper gives his 
results for tension after tension, tension 
after compression, and tension after torsion, 
and his experiments show that the elastic 
limit of a steel bar varies according to the 
treatment undergone by the bar before 
testing. In one sense, his experiments sup- 
port the view held by Dr. Siemens that 
any mechanical treatment to which mild 
steel is subjected invariably increases its 
strength, but Mr. Richards points out 
that this dictum holds good only when 
“strength ” is taken as increased resistance 
to statical pressure. If by strength is 
meant the power to resist impact, then 
mechanical treatment has the effect of 
diminishing the strength. The paper con- 
tained some interesting notes on the per- 
manent magnetic properties acquired by 
bars tested ın a machine placed in a line 
north and south. Steel under compression 
he finds also becomes permanently magnetic, 
the polarity being determined by that of the 
magnetic field in which the bar is placed 
during compression. Besides this point the 
paper is of special interest to makers and 
users of mild steel, and as the president said, 
it will bear careful study when published in 
the Journal. 

Probably the most interesting paper read 
at the meeting, from the popular point 
of view, was that in which Mr. Mosley, of 
London, described a new method of mining 
coal, which avoids all the risks that are in- 
herent in the usual system of blasting. The 
method has been patented by Mes:rs. Smith 
and Moore, and has been in use for several 
months at the Shipley collieries, Derbyshire. 
The new method consists in the use of a 
cartridge of lime instead of gunpowder or 
dynamite,—the expansion of the lime when 
slaking being utilised for forcing down the 
coal, thus avoiding the dangerous flame from 
the explosion of gunpowder. The lime isin 
a highly caustic state, and after being 
ground to a fine powder is consolidated 
under a pressure of 40 tons to the square 
inch into cartridges of 2}in. diameter, with 
a groove on one side for the admission of the 
water-pipe. The shot holes are drilled by 
means of a light boring machine at Shipley, 
and an iron tube about šin. in diameter is 
inserted first. This tube is perforated, and is 
inclosed in a calico bag, which covers 
the perforations and one end, the other 
being closed by means of a tap. This pipe. 
it will be understood, fills the groove in the 
Jime-cartridge, which is inserted after the 
pipe and lightly rammed. The hole is then 
tamped in the usual way, and a small force- 
pump is connected by means of a flexible 


VoL. XEZV.—O 895. 


tube. Water equal in bulk to the lime is 
then forced in, which, escaping at the inner 
end of the tube and from the perforations, 
flows along the groove towards the tampiog, 
driviog the air before it. The tap is then 
closed and the flexible pipe disconnected, 
the steam generated by the action of the 
lime on the water cracking the coal away 
from the roof ty the high pressure it 
reaches. After introducing the water, the 
operator has ample time to get away toa 
safe distance, though, as a matter of fact, 
we believe there is no danger of the 
steam blowing out, and no risk from 
too early fall of the coal. After 
the steam has exerted its effect, the 
expansion of the lime comes into play, and 
the force can be judged by the bulk occu- 
pied by a slaked cartridge as compared with 
one of the compressed specimens. At any 
rate, the force exerted is sufficient to bring 
down the coal in large masses clean from 
the roof, with the minimum of ‘‘small,”’ 
and in greater quantities than is possible 
with ‘‘wedging.” The cval is underholed 
by the hewer, who places sprags under- 
neath, and it is found as a rule tbat the 
coal is cracked away for a distance of 
several inches beyond the inner end of the 
bore hole. In places with bad roofs, the 
collier would remove only a few sprags at a 
time, so as to let down enough coal to load, 
and giving him an opportunity of support- 
ing the roof before clearing a large space. 
The time occupied in drilling is aver- 
aged at twelve minutes, charging and 
tamping consumes four, and ‘‘ firing,” which 
in this case is pumping, one minute—thus 
effecting a saving of time as compared with 
blasting. This saving, however, appears to 
be lost subsequently, as the lime cartridge 
acts slowly; but in from ten to fifteen 
minutes after pumping the coal has been 
cracked away, and is ready to fall when the 
sprags are removed. As, however, there is 
no loss of time in preparing to fire a shot, 
and no risk of igniting the explosive gases, 
this method of coal-getting will probably 
prove to be, as Mr. Cowper said, oue of the 
most important inventions for getting coal 
we have had. Besides the advantages above 
noted, it should be remembered that 
the action of the lime, powerful as 
it is, is free from shock or concus- 
sion, which has much to do with 
roof-falls, and with disturbing bodies of 
gas that would otherwise be harmless. No 
wave is imparted to the air of the workings, 
and the coal comes down with the minimum 
of dust, both of which are occasionally 
elements in an explosion. To give an idea 
of the power exerted by the lime cartridge, 
two iron pipes were shown, whieh had been 
broken by the expansive force of the lime 
and steam, though one had been previously 
tested to a pressure of 953lb. on the square 
inch. The author of the paper gave a com- 
parative statement of the quantity of coal 
got in adjoining stalls by means of wedging 
und lime-cartridges respectively, the com- 
parison being greatly in favour of the latter; 
but its chief merits are unquestionably the 
avoidancs of risk of explosion and the 
lessened danger from falls of roof—two evils 
inherent ia the system of shot firing. 

The next paper was by Mr. W. Gill, of 
Luchana, Spain, on the iron ore district of 
Bilbao. The information given will be of 
interest to many ironmasters, but possibly 
the details of the wire-ropeways will be re- 
garded as of most value by miners. There 
are several miles of them belonging to 
different companies in the district, and Mr. 
Gill’s paper contains full particulars of their 
arrangement aud working. 

Prof. Von Tünner, of Leoben, Austria, 
sent a paper ‘‘ On the Use of Lignite in the 
Blast Furnace,” a subject which is not of 
much interest to English ironmastears, 
though what the author has to say may be 
of use to them in other couutries, 


A paper by Mr. Geo. E. Woodcock, of 
Sheffield, was read on Friday, in which the 
author endeavoured to show (1) that the 
carbon of steel is, primarily, in a state of 
simple absorption in the iron; (2) that the 
hardening of steel is due to a metamorphic 
change in the condition of the carbon, 
which then assumes a crystalline form, 
closely analogous to that of the diamond ; 
(3) that the varied tempering of steel results 
from the dissociation of this crystallised 
carbon at varying but low temperatures ; 
and (4) that the zeal strength of steel does 
not vary to any material degree with a 
varying content of carbon—that is, ceteris 
paribus, steel is not increased in tensile 
strength by an increased percentage of 
carbon. Mr. Woodcock inclines to the. 
theories of Jullien and Prof. Akermann, 
and he holds that Jullien’s hypothesis, 
slightly modified, is correct. The hardening: 
of steel on this view is due to the crystal- 
lisation of the ‘‘combined,’’ or, as Mr. 
Woodcock prefers to put it, ‘‘ absorbed,” 
carbon in a form resembling the diamond— 
an hypothesis which was reported on by a. 
committee of the Institution of Mechanical 
Engineers, who found that, while it ac- 
counted for hardening, it left tempering 
unexplained. Unless some change occurs 
in the carbon, no hardening takes place: 
raw cemented stecl, as it comes from the 
furnace, says Mr. Woodcock, is as soft and 
easy to work with the file as the wrought 
iron from which it is made; but on being 
heated and quenched, it becomes as hard as 
any cther description, and if fractured, 
shows a crystalline structure which can be 
due to nothing else than carbon. The 
crystals are not found in wrought iron; 
they are more numerous in proportion 
as the original amount of carbon in 
the steel increases; and in a large bar 
they may be found more numerous in the. 
outer layers than in the inner, whilst the 
centre may have none at all. In such a 
case the hardness of the metal will be found 
to decrease inwards until when the centre is 
reached, where no crystals are secn, the. 
steel is found to be as soft as it was in the 
original unhardened state. The diamond is 
the only known form of crystalline carbon, 
and it would seem to follow that the harden- 
ing of steel is due to the carbon being 
metamorphosed into a number of small par- 
ticles analogous in constitution to diamonds. 
This ‘‘diamond”’ question naturally formed 
the chief feature in the discussion, Mr. Stead 
suggesting that it might be settled by dis- 
solving the steel in acid, for if powdered 
diamond were mixed with powdered iron, 
and the mixture digested with acid, the 
diamond would be found undissolved ; but if 
hardened steel were dissolved in the same, 
noresiduum of ‘‘diamond”’ dust would beleft. 
The general result of the discussion was that. 
more experiments were needed before a 
conclusion could be arrived at—one at least. 
of the speakers contending that if carbon is 
combined with the iron it is only by the 
loosest ties. A paper by Mr. Jeans, the 
secretary, on the consumption and economy 
of fuel in iron and steel manufacture, was 
a statistical account of the development of 
the manufacture from the point of view of 
fuel. 


LAWSON’S BOILER EXPLOSION 
EXPERIMENTS. 


O* p. 461 of the last volume, we gave an 

account of the experiments carried out 
by Mr. Lawson at Pittsburg, with the view 
of solving some of the mysteries of boiler 
explosions. His contention is that if steam 
in a boiler is suddenly allowed to move, and 
is as suddenly checked, it produces a con- 
cussive effect; and, further, that every 
particle of the water contained in the boiler 
tends to fly into steam as soon as any portion 
is rele.sed. On the occasion to which we 
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roferred at the place mentioned, a boiler, 
the bursting pressure of which, according 
to our formula, was 329lb., exploded with a 
loud report whcn a pressure of 380lb. 
was reached, the explosion taking place 
immediately after, and being conse- 
quent on, the sudden opening of a valve 
which admitted the steam into a closed 
vessel. As we pointed out at the time, 
the explosion of a boiler strained beyond 
its bursting pressure proves nothing; 
but Mr. Lawson has lately succeeded in 
bursting a similar boiler at a pressure much 
below what it is calculated to withstand, 
and it follows cither that there is some sub- 
stratam of fact in his theory, or that the 
boiler was not so strong as by the formula 
it should be. We can only speak from the 
published statements, and those show that 
the boiler lately exploded was identical in 
construction with that referred to on p. 461 
of our last volume. It was 6ft. long, 3Uin. 
in diameter, the shell being formed of two 
plates of best iron three-sixteenths thick, 
the heads being of three-eighths iron, stayed 
by a one-inch iron rod passing through the 
centres of the heads. By the well-known 
formula—P =T x c/D the bursting-pres- 
sure of such a shell is 329lb., single riveting 
being assumed, for T equal thickness of 
metal in sixteenths, c equal a constant 
(1097) for single riveting, and D equal the 
diameter of the shell in quarter feet. We 
have thus 3 X 1097/40 = 329. Two shells 
of these dimensions constructed from the 
same batch of plates were prepared for the 
experiments, but one of them was fitted 
with Mr. Lawson’s patent ‘‘ diaphragm,”’ 
an arched perforated plate of three-six- 
teenths iron, fitted near the water-line 
inside the boiler and riveted all round— 
forming, we need scarcely say, a very 
strong ‘‘stay,” and enormously increasing 
the strength of the boiler. The scene of 
the experiments was the Munhall Valley, 


about cight miles from Pittsburg, a 
place which, so to speak, has been 
titted up for such trials, and was 


selected by the Government commis- 
sion in 1873. Through loopholes left in 
the bomb-proof, visitors can witness in safety 
the actual explosion of a boiler. The con- 
ditions of the recent experiments were much 
the same as those detailed in our previous 
article, the boiler being connected to an old 
engine cylinder Sin. in diameter and 36in. 
long, by loft. of horizontal, and 3ft. of 
vertical iron pipe 3)in. in diameter. Near 
the elbow cf this plpe—that is, about 15ft. 
from the boiler—was placed a quick-opening 
gate-valve öin., in diameter, and the 
furnace was fed by injecting petroleum 
on tke incandescent coals. Inside the 
bomb-proof were two gauges connected 
respectively with the front head of 
the boiler, one above, the other below 
the Lawson diaphragm, that is, one to 
indicate the pressure and disturbance in the 
steam space—the other to show the dis- 
turbance in the water -pressure when the 
valve was suddenly opened. These pressure- 
gauges scem to have been very untrust- 
worthy, being some d0lb. or 1001b. ‘‘ too 
fast”; but allowance being made for that, 
no result followed the experiments on the 
patent boiler with pressures estimated at 
225lb. On attempting to experiment with 
the plain boiler, one of the heads cracked, 
and it was found impossible to get a higher 
pressure than 220lb., owing to leakage. Ac- 
cordingly the patent boiler was reset and 
trials made at gradually increasing pressures 
up to 3001b., without creating an explosion. 
Tho patent diaphragm was then cut out, 
with the exception of a margin all round 
about Jin. wide, so that the boiler was 
really stronger or weaker than that 
experimented upon last year by just the 
difference duc to these 3in. strips, less the 
weakening effect of the rivet-holes by 
which they were held to the shell and heads. 


With 20in. of water in this boiler (leaving 
10in. at the crown for steam space), ex- 
periments were made by opening the valve 
at every rise of 25lb. up to 225lb., without 
result. After reaching 235lb. the valve was 
again opened, and the boiler immediately 
exploded, the water disappearing in what 
are termed ‘‘practically ultimate atoms,” 
and the shell being “torn into shreds.” 
Seeing that the water in a steam boiler 
under a pressure of 235lb. has a temperature 
of 400° Fahr., it is not a matter for surprise 
that it vanished as a cloud of steam when 
the boiler was rent into shreds; but the 
curious part of this experiment is that a 
boiler, the bursting pressure of which is by 
calculation 329lb., should have exploded at 
a pressure of 2351b., when another of similar 
dimensions and practically identical did not 
explode until a pressure of 380lb. had been 
indicated (see p. 461, Vol. XXXIV.). As 
the facts stand, the result of the experiment 
would seem to prove that Mr. Lawson’s 
hypothesis is correct, and that boilers may 
be exploded by the sudden opening of a 
valve, provided the rush of steam is also 
suddenly stopped, thus producing a sort of 
concussive effect; but we suspect that those 
who remember that steam is an elastic fluid, 
will scarcely regard these experiments as 
conclusive, either of the ‘‘ blow ” theory or of 
the merits of Mr. Lawson’s diaphragm, 
which is supposed to prevent explosions in 
some occult way by compelling the suddenly 
created steam to pass through its perfora- 
tions before it can impinge upon the boiler 
shell. At the close of our previous article 
we said that for such experiments to sup- 
port Mr. Lawson’s view it will be necessary 
for him to show that a boiler which could 
stand the hydraulic test up to, say, 500lb., 
can be exploded by merely opening the 
valve leading to a closed cylinder when the 
gauge shows a pressure of only 380lb. The 
tigures are not of much moment, and as it is 
expensive work exploding new boilers, it 
may be worth while pointing out that old 
ones will scrve just as well. If the ‘‘ blow” 
theory is correct, there should be no diffi- 
culty in demonstrating it in a satisfactory 
manner, which can be done only by explod- 
ing a boiler at a pressure less than it has 
previously sustained when tested by the 
hydraulic method. 


SECONDARY BATTERIES. 


(hee important part that secondary batteries 

will eventually play in electric lighting, 
renders any items in connection with their con- 
struction of great interest. As will have been 
expected, several patents have been recently 
taken out, and many others are awaiting publi- 
cation. Of some of the devices we are enabled 
to give a brief description, which may be of 
interest, though there is reason to believe that 
later forms have superseded them. As we 
mentioned some time ago, Mr. Sellon has taken 
out several patents for secondary batteries, and 
as the development of that invention will form a 
feature in the electrical history of the nineteenth 
century, we give a short account of some of his 
devices, supplemented by those of other in- 
ventors. In his specification of September 10th 
last, he describes the use of perforated plates, or 
sheets roughened, serrated, or indented,composed 
of lead, platinum, or carbon, upon, in, or against 
which are held films of spongy lead, or salts of 
lead, or other suitable substances. In tho 
drawings accompanying this specification, Mr. 
Sellon shows lead plates bent so as to form a 
series of dovetails over the surface, or serrated 
like the teeth of a saw, both being perforated 
with numerous holes, in which and in the folds 
of the serrations or the dovetails, the active 
material can be packed, the object being to get 
as much as possible of that into the smallest 
compass. Five days after that specification 
was deposited, Mr. Sellon appears to have 
left another, the main feature in which 
is the use of an alloy of lead with 
antimony as the material of which the plates 


are to be composed. It is clear that the in- | 


genuity of the inventor has tolerably wide scope 
in determining what shall be the actual form of 
the elements or supporting plates of the 
secondary battery, and it is obvious that if per- 
forated lead plates are an advantage, they can 


v 


be made up of a number of short pieces of lead | 


tube, arranged with their axes parallel. We 
have reason to believe that experience has de- 
clared in favour of an alloy of lead and antimony 
in preference to the simple metal, and for con- 
venience in working or for remedying any acci- 
dental effects of local action, plain plates, with 
many perforations, are preferred to the corru- 
gated and other devices suggested for the 
purpose of gaining surface. It will be under- 
stood that one object of these inventions is to 
dispense with the canvas or felt supports jor 
the coating of oxide, because in practico it is 
found that nothing yet tried will long withstand 
the effect of the acid liquors used to excite the 
action. Corrugating the plates possesses an 
advantage in presenting greater surface in an 
equal space; but when felt or canvas is dis- 
pensed with, there is some liability of ‘“‘ lead- 
trees’? forming a cross and connecting the two 
elements of a cell. Hence, it is found advisable 
to so arrange the plates that any points of 
contact of that kind can be readily removed. 
M. de Kabath, of Paris, has also tak<«n out 
patents for secondary batteries, the feature of 
his invention being the method adopted to pre- 
vent the coating of lead-oxide from falling off. 
He forms a composite electrode of thin sheets of 
lead, folded around a thicker sheet, which acts 
asa support, the whole being enveloped in a 
sheet of parchment-paper, a substance which, 
having been already acted upon by sulphuric 
acid, is only slowly destroyed in the battery. 
In M. de Kabath’s design the sheets are either 
plain or corrugated ; but in all cases a thin 
coat of sulphate of lead is formed upon them, 
and the form consists of alternate plain 
and corrugated lead plates, packed between 
stout lead covers held together by indiarubber 
bands, the whole being inclosed in a case pierced 
with holes. M. de Kabath has also taken out a 
patent for a method of regulating the discharge 
of secondary batteries (September 20th, 1881). 
That is accomplished by increasing or diminish- 
ing the depth of solution in the battery-cell by 
means of a tap moved by magnets actuated bya 
relay. Thus when the current in the main 
circuit decreases, the spring of the relay moves 
the index and puts into action the magnet 
controlling the inlet of solution, so that a greater 
surface of the plates is immersed, and thecurrent 
is increased in proportion. Similarly, if the 

current is too great, the tap is so turned as to run 
out some of the solution from the battery, so 
leaving a smaller surface of plates under action. 
MM. Deprez and Carpentier have also obtained 

a patent (September 24th, 1881) for distributing 
and regulating the transmission of electrical 

power, in which they use two secondary batteries, 

so connected by means of a commutator that 
while one is being charged the other is giving 

out current ; but as they do not specity any 

form of battery, the claim is only for the details 

of the arrangement. 

Secondary batteries having somo really novel 
features, have been patented by Mr. A. Watt, of 
Liverpool (October lst, 1881). He uses the lead- 
plates, but coats them with a mixture of calcium 
hydrate, manganese dioxide, and sodium 
chloride, or preferably with what is known as 
“ Weldon mud,” mixed in equal pirts with 
powdered coke. Plates of carbon may be uscd 
instead of lead, and in a solution of sulphate of 
manganese can be employed in one cell, as the 
sulphate decomposes and covers the carbon with 
peroxide of manganese. Another form of battery 
consists of alternate layers of carbon and granu- 
lated manganese dioxide mixed with granulated 
carbon, preferably in equal volumes, or of lead 
and manganese dioxide or layers arranged 
as follows: — MnO,Pb||\C,MnO?CiC,Mn0O.,''C, 
PbMnO2C||C and so on, or Pb, Mn02Cilc, 
Pb, Mn O, CIO, the vertical bars representing 
porous diaphragms. The excitingliquid is sal- 
ammoniac, common salt, or dilute sulphuric 
acid. A convenient form of cell consists of an 
ordinary battery tank divided down the centre 
by a porous diaphragm. The charged porous 
pots, fresh or exhausted, of Leclanche cells, may 
even be used without further preparation than 
immersing them in one of the solutions. If one 
pot be fresh and the other exhausted, the couple 
is charged and ready to work. Another modi- 
fication consists of a porous pot containing a 
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plate of carbon charged with a mixture of 
manganese dioxide and carbon orcoke, in a state 
of coarse powder, and placed in a leaden vessel 
containing dilute sulphuric acid, the space 
between the pot and the leaden vessel being 
filled with a mixture of manganese dioxide and 
inh or coke, or simply with granulated 
ead. 

Another secondary battery, which is based on 
the action of chlorine on copper, has been 
patented by Mr. A. P. Laurie, of Edinburgh 
(October 4, 1881). The cell is made up of a 
thin plate of copper, coated with a paste of 
caprous chloride, and wrapped in parchment- 
paper; that, together with a plate of zinc, is 
placed in a solution of chloride of zinc, and the 
two being connected a current is set up, which 
continues until the cuprous chloride is reduced 
to a mass of spongy copper. The zinc plate is 
then withdrawn, and a copper plate put into the 
cell, which is then ready for charging. The 
action of the chlorine on the spongy copper can 
be regulated by means of copper gauze placed 
over the spongy coat, and connected to the 
copper plate. These notes, together with those 
given in p. 413, and elsewhere in the last 
volume, serve to convey some idea of the 
different methods of making up secondary 
batteries. It is tolerably obvious that, but for 
its weight, lead would be the only metal ex- 
perimented upon, its advantages being so con- 
siderable, especially in the shape of cost ; where, 
however, portability is desired, it is‘ probable 
that Sutton’s or some modification of the 
copper-lead cell will be utilised. Possibly, the 
researches of Dr. Gladstone and Mr. Tribe may 
lead to the discovery of something more valu- 
able than is yet available. 


EE 


REID'S PATENT SELF-ACTING 
CLOCK SYSTEM. 


fee above is in action at the Crystal Palace 
Electrical Exhibition. Fig.-1 shows the 


principal parts connected with the regulator 
or motor clock. 

By the power of the mainspring contained in 
the going-barrel H, motion is imparted to the 
train-wheels and the dead-beat escapement A; 
the ivory or contact-wheel being outside the 
clock-plate and attached to the 3rd wheel- 
pivot of clock-train; the ivory wheel making 
but one revolution in four minutes; whilst 
revolving, it lifts in turn the contact platinum- 
plate B, by the insulating ratchet tooth I on 
ivory wheel, and allows it to fall on the 
platinum-point H, by which means it completes 
an electric circuit, the current passing around 
the coils of electro-magnet PP, Fig. 1, and A in 
Fig. 2, the armature S being attracted, and by 
the click arrangement attached thereto to 
the mainspring that is contained in the going- 
barrel H, one tooth of the ratohet-wheels M, and 
at the same time setting on a relay battery by 
the electro-magnet A (Fig. 2), its armature 


ratchet-teeth of 
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being attracted ‘around ; and by the contacts D, 
an electric circuit is completed, which passes 
through the electro-magnet F (Fig. 1), allowing 
of its armature’s attraction, and throwing the 
platinum contact-plate into the further ins 
ratchet-tooth J, therefore freeing all contacts 
for expiration of one minute, when a repetition 
of the same takes place. 


ted 


The relay (Fig. 2)is provided with a clock- 


work arrangement, in order to regulate the 
exact length of time the current should be com- 
plete, for which purpose the further end of arm 


carries a ratchet-hook, E, which acts in the 
the wheel ©. The current 
being broken, the arm would instantly rise by 
the elasticity of the spring K, but is retarded 


‘in action by the spring having to force round 


the wheel C, and with it the train-wheels and 


‘fly L, which is ‘capable of ‘any adjustment; the 


advantage of thisarrangement is that, it allows 


sufficient time for the relays to be properly 
worked, and time for the attraction of the 
different armatures, as well as neutralising any 
error or vibration that might be made by the 
contacts H and B. If 20 or more contacts be 
made almost simultaneously, all the dials would 
only register but one minute or one stroke of 
current only. 

The dial parts are on an improved principle: 
the electro-magnets, A A, may be in the same 
circuit as the coils F (Fig. 1), or may be set on 
by a relay in the same circuit as latter, the cur- 
rent passing instantaneously one stroke per 
minute. The magnet attracts ita armature B, 
lifting the pallet-hook into a further tooth of 
the ratchet-wheel C, allowing (when current is 
broken), by the elasticity of spring D, to pull 
back the pallet-hook, and drive the wheel one 
tooth forward, or 1-60th of a revolution, keeping 
it in position by the connter-ratchet E, and 
awaiting a further action for next minute, the 
pallet-hook F being always firm against the 
ratchet-wheel C when no current is passing; 
therefore the hands are always firm, and cannot 
be easily moved, except by tho friction of 
minute-wheel or arbor, &c., &c., the dial- 
wheels being under the plate, as shown by 
dotted lines. 
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MICROSCOPES AND MICROSCOPY. 
By Dr. Royrston-Picort, M.A., F.R.S. 
THE following is the substance of a lecture 
recéntly delivered by Dr. Royston-Pigott, 
F.R.S., to the Eastbourne Young Men’s Christian 
Association. The subject was Microscopes and 
Microscopy, and some remarks on light formed the 
introduction. Why, said the lecturer, should its 
hottest rays be absolutely dark? Why should 
electric light ‘kill vegetation in some cases unless it 
first passes through glass? Why should a bar- 
magnet which lifted 6lb. be able to lift nearly 
double the he to by two days’ exposure to an 
Italian sun? The solar rays are always pouring 
magnetism into the earth. The sun attracts the 
earth with as much force as though the whole of its 
surface were pe to the sun with the strength 
of steel rdds, thick as the blades of grass. Again, 
why should ‘magnetism be poured out from the sun 
principally by the violet rays? Magnetic storms 
also exhibited on the earth correspond to changes 
on the solar disc. -Again, why should electricity 
be always present with magnetism as truly as a 
shadow follows the light? Let us examine what 
light is by its known phenomena. It is resolvable 
and niay’ be recomposed. It is radiant and can be 
turned from its'course.— Deviation by refraction.— 
On: this principle the action of the microscope 
entirely depends. This very principle of deviation, 
however difficult for man to déal with, is the 
means of displaying the beauties of the rainbow, 
the glories of the heavenly hosts, the dazzling 
flashes of oriental gems, the gorgeous colouring of 
the dew drops sparkling in the rising sun, the 
flashing loveliness of the hovering moth, the 
splendours: of the golden west and the awful 
sublimities of the Arctic Aurora—itself a mag- 
nificent phenomenon. The inconceivable powers 
of sight conferred on a minute insect, every one of 
whose thousand eyes is a hundredfold more power- 
ful in magnification than the strongest human 
microscope, result from the same property—Devia- 
tion. Again, water-sight is wonderful—a fish sees. 
a horizontal bank elevated on high with great pre- 
cision by the refraction ‘of light passing through 
through water. And on the same principle the 
modern microscope, by means of a drop of water 
covering the object, is immensely improved by 
what are now called immersion lenses, which crowd 
amuch greater number of rays from the ebject 
along the line of sight. The microscope entirely 
depends on the qualities of a prism for decomposing 
light and bending the rays towards its thicker side. 
The pittures on the wall give us‘all these details. 
A lens is really a'series of minute prisms. It 
enables the observer to see an object like an insect 
settled upon it. But by using compound lenses in 
exact imitation of the formation of the human 
eye, the colours at first developed by refraction 
are reunited into white light. An enveloped image 
is again re-magnified by another set of lenses and 
thus the total magnification may amount toseveral 
thousand times. Armed with this great microscopic 
eye, the naturalist plunges into a new world of 
structural wonders. The chemist studies the dis- 
solution and re-combination of the elements; the 
geologist recognises the minute remains of 
organisms myriads of ages old, chiefly used by 
Nature to build up mountains, continents, and’ 
islands. The physician detects sure signs of 
organic disorder and even minute living organisms 
pervading the very blood of man. The expert re- 
produces the old blood stains of the murdered or 
the entombed poison used by the assassin — the 
adulteration of food and the distinctive marks and 
signs cf different bodies—and distinguishes the 
paste from the diamond at a glance. Impossible 
is it to enumerate the innumerable uses of this 
noble instrument. In magnifying power it far 
exceeds the telescope—and unlike it, can be 
applied at all times and seasons. It is essentially 
a home instrument, and it delights hundreds of 
thousands of its votaries with an interest ever new 
and inexhaustible. It was the microscope that first 
demonstrated the circulation of the blood—a dis- 
covery stubbornly scouted by the whole of the 
doctors of the day. It revealed the nations on a 
leaf and the swarms of animal life in a speck, 
whose minuteness is so great as to baffle human 
conception. Malpighi first saw what Harvey had 
sagaciously asserted—the streams of blood globules 
traversing a frog’s foot. Sea mosses and sea ferns 
were found to be forms of animal life. The ancient 
fable of the Hydra was revived and reinstated. 
Corallines now were seen to be animals. To the 
microscope we owe the disproval of spontaneous 
generation. The various parasites which infest 
the bodies of animals, causing infinite trouble, and 
those which attack cultivated plants as blight or 
fungi, the spread of disease germs, the movements 
of minute cells in the sap of vegetables, the various 
and beautiful forms of minute eggs—each true to 
its own type; these, and a thousand other things, 
show how vastly our knowledge and power of re- 
search has been extended by the microscope, by 
presenting us with a deeper insight into the 
mysteries of life. Not only every human tissue has 
been explored, but I might say those of the whole 
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animal kingdom. ‘“ What,” says a well-known 
writer, ‘‘can be a more worthy occupation than 
the attempt to gain an insigbt, however limited, 
into the operations of creative wisdom?’’? These 
are as wonderful in the smallest as in the largest 
animal, No insignificant part of the globe’s crust 
is made up of myriads of microscopic skeletons, 
principally formed of flint, equally indestructible 
by fire and aquafortis. No instrument more pro- 
motes the raculty of philosophic reasonings. 
Microscopic pursuits at once engage our highest 
faculties, whether merely as an absorbing recreation, 
oras a profound research embodying a system of 
ascertained facts of high value. The microscope 
brings man face to face with nature in her most 
minute details. A whole evening may be delight- 
fully spent over the head of a single spider. The 
eye is not satisfied with seeing, and this instrument, 
more than any other, at once both gratifies and 
stimulates the thirst for knowledge and advance- 
ment in the works of Nature. “ A walk without 
an object,” says Mr. Kingsley, ‘‘ is a poor exercise, 
unless in the most lovely and novel scenery, and as 
a recreation is utterly nil. If we wish rural walks 
to do our children any good wo must give them a 
love for rural sights, an object in every walk. We 
must teach them—and we can teach them—to find 
wonder in every insect, sublimity in every hedge- 
row, the records of past worlds in every peb- 
ble, and boundless fertility in the barren shore; 
and so, by teaching them to make full use of that 
limited sphere in which they now are, make them 
faithful in a few things, that they may be fit here- 
after to be rulers over much.” To teach by rote by 
book and board, is too often to disgust the tender 
wonder of budding youth, whilst real Nature pre- 
sented excites a most lively and abiding interest. 
A school boy’s holiday consists in the liberty of 
the fields like the flight of a caged bird. Human 
curiosity and delight is inexhaustible among the 
microscopic riches of infinite forms and functions. 
To quench this spirit of inquiry by birch and 
lesson is one of the saddest outcomes of a bygone 
pedagogueism. Some strong spirits, it is true, 
survive long years of literary slavery to the desk 
and slate; but alas, in too many cases, this system 
has driven its nauseated victims inte the full en- 
joyment of coarser pursuits. If the microscope 
engages youthful curiosity, elevates the taste, 
raises the mind from a love of sordid to ennobling 
pursuits, it must be a great boon to rising man- 
hood. Innumerable microscopic societies have 
thus sprung up all over the world, and their doings 
fill thousands of ‘‘ Transactions.” But I must have 
done with these eulogies, though I might add such 
societies unite in singing the charms of Nature’s 
minutest works. I cannot better illustrate the 
action of the microscope than pointing to the 
oxygen lamp illustrating the subject. If you 
suppose a microscope forty feet lung, furnished 
with an object-glass of a few inches focus, the ob- 
ject is so magnified by distance of the screen as to 
rejuire no eye-glass for further amplification. 
These glasses before the lamp are constructed with 
the highest art. As no single glass can form a 
distinct image at a distance by its own refraction, 
on account of the unequal deviation of the various 
coloured rays, means are taken to unite as many as 
to produce white light, leaving, however, generally 
a little outstanding colour at the margin. If only 
‘white light could be used, containing no violet or 
other coloured rays, this margin would aed ier 
then, however, the difficulty of bringing all the 
rays to one precise focus for every point of the 
picture—a difficulty described by the term aberra- 
tion—is so great as to tax the highest skill of either 
‘mathematician or artist. Photographic lenses are 
simply the same in which the picture is taken in the 
roverse course from the object, and a very perfect 
miniatare formed on collodion. Some of the most 
‘interesting sights the microscope can display is 
metamorphosis. The larvaof the straw-coloured 
plumed gnat (Tipula crystallina of De Geers), 
emerges from the egg in May and June (it inhabits 
almost invisibly the water). It rapidly changes 
into the pupa, about three-quarters of a ninch long 
and a tenth thick. Keeping it in clear spring 
-water retards the change. Its transformation com- 
‘mences under the eye of the observer—a most 
‘interesting spectacle. So complete is the change 
‘that its former organisation can no longer be recog- 
nised in its new state of existence. The tail had 
-consisted of 22 beautiful plumes. It converts 
itself intu two fine membranes, permeated with 
‘numerous vessels. Not the slightest resemblance 
remains, nor are any vestiges of tail to be seen in 
“the water. Two small horns appear folded up in 
tho head, destined to form the white plumed 
antenne. The food canal appears nearly to vanish 
in the pupa, as it takes no food ın that state. 
During the latter part of the day the rudiments 
of perfect legs may be traced. It now floats in a 
vertical position, the head being only just sub- 
merged. It had formerly swum in a horizontal 
position. Thecircuitous mode of these transforma- 
tions is truly wonderfal. The mere bursting forth 
of the perfect creature from its envelope is but a 
small part of the complicated transformatioas it 
has gradually undergone. The circulation of the 


the end of the candle by means of an electrical 
current which circulates in a frame around the 
candle, and acts by the well-known laws of elec- 
trical attraction and repulsions. 

The newest kind of electrical light is the incan- 
descence light. The incandescence lamp simply 
consists of a thread of carbon inclosed in a glass 
globe, from which the air has been withdrawn. 
When the electrical current is sent through the 
lamp, the thread of carbon is raised to a white 
heat and gives a very pleasant light. It is easily 
understood that the uir has been withdrawn in 
order to prevent the carbon thread from burning 
nway. Such are Edison’s, Swan's, and Maxim’s 

amps. 

For the electric light on such a large scale 
batteries are not used, but dynamo-electrical 
machines. These machines (of which there are 
hundreds of varieties) are all founded on one 
principle: when we turn rapidly a coil of insu- 
lated wire between the poles of a magnet or of an 
electro-magnet, we generate an electrical current 
in the coil of wire. When we use an electrical 
candle we must choose a machine which gives 
alternating currents in order that both the carbons 
burn away equally. Inelectricity allour experiments 
are reversible ; for instance, if we turn a dynamo- 
machine by a steam engine we get an electrical 
current ; but reciprocally, if we send an electrical 
current into a dynamo-machine it turns around 
and gives us an equivalent quantity of movement. 
In the latter case we have an electromotor. This 
has been applied to the electrical tramway which 
formed one of the great attractions of the exposi- 
sition. I show you here some of M. Trouve’s 
clectrioal motors, such as he employed in his small 
boat, ‘The Telephone,” with which he used to 
navigate on the miniature lake of the Palais 
d’ Industrie. 

Another very striking instance of the reversi- 
bility of electrical actions is shown in the accumu- 
lators or secondary batteries. They are merely 
voltameters with leaden plates of very large 
surface. The primary current is sent through the 
accumulator and decomposes the acidulated water. 
When we connect the two leaden plates we obtain 
a current which, theoretically, ought to be equal 
in quantity to the primary current. Those 
secondary batteries were invented by M. Planté, 
and have lately been improved by M. Faure. 


blood in these insects is quite visible, though it is 
transparent, by the onward movement ot little 
oat-shaped blood corpuscles in vessels furnished 
with ae valves, as perfectly constructed as 
those of the human veins. The breathing apparatus 
of insects, shown by the microscope, evidences 
beautiful design. As they have no lungs or gills, 
air is conveyed through trachea or tubes, around 
which a network of blood vessels are employed to 
aerate the blood by diffused circulation. The 
dorsal vessel pulsates, the oat cells are seen to pass 
rapidly forward. The action of the valves 1s a 
most beautiful sight. The air vessels pass down 
each side of the body, along the legs, the horns or 
antennæ and the three-forked tail, whilst the blood 
corpuscles circulate to each (the larva of the day 
fly). I cannot resist relating an observation on 
young tadpoles. I observed one of these lively 
captives did not produce his legs, whilst his 
fellows were leaping out of the basin. The micro- 
scope showed he was suffering from a real poverty 
of the blood—few particles only could be seen, like 
solitary sentinels, slowly pacing along their routes. 
Nutrition had nearly ceased. But the study of 
formation gives marvellous insights into design— 
means devised for special ends. An indiarubber 
tube is guarded and strengthened with spiral wire. 
The breathing tubes of insects are wound round 
and round with elastic fibre in two different 
directions, producing a very beautiful wavy 
appearance. Again, the human eye lens is ex- 
ceedingly complex, though in health transparent. 
It has a curvature different on each face, so as to 
produce the most distinct image on the retina, 
which isa receiver of the images formed there. A 
black ball is visible about two miles off if about 
ten inches in diameter and elevated on a pole 
against a dull sky. Now, what do you suppose is 
about the size of this black ball as pictured on the 
retina? It is readily shown by optics that its size 
is about the one hundred and twenty thousandth 
part of an inch, and yet the optical vision of a 
really good eye is equal to a result which severely 
tasks the powers of a very fine microscope. I have 
frequently seen a black object of this kind. What 
must be the microscopic arrangement of the tissues 
of the eye to enable it to convey the impression of 
such a minute black dot as this to the brain? But 
much smaller points of this are distinguished if 
brilliant. The eye is, in fact, a microscope in itself, 
but used to from miniatures, photographs, as some 
think. The eyes of insects, however, apparently 
ac exceed ours in complexity and contrivance. 
hey have no eye-lids; they must see all round at 
once to escape theirenemies. Accordingly, we find 
great variety in the quantity of actual eyes studding 
the head; 4,000 in the house fly, 17,000 in the 
common cabbage or yellow butterfly, 24,000 in the 
dragon fly, 25,000 in the mordella beetle. Each 
eye is made up of two lenses and an intervening 
cylinder, and tapering pyramids prolong the whole 
to the nerve fibres. The light is regulated in each 
by a layer of black matter (pigment) perforated by 
a minute aperture (just as we are obliged to use 
in the microscope or telephone to shut off extraneous 
light). What complicated design and execution, 
arrangement, order, precision, and baffling minute- 
ness are here in the head of the smallest insect ! 


PURE CARBONS FOR THE ELECTRIC 


LIGHT. 


N view of applications of carbon to production 
I of the electric light (says M.Jacquelain, in 
a recent paper to the French Academy), tne problem 
for chemists is to prepare a carbon more conductive 
than that of calcined wood, and if not wholly 
without hydrogen, at least exempt from mineral 
matters. To attain this end, three means seem 
capable of being employed, viz. (1), the action of 
dry chlorine directed on carbon raised to a red- 
white temperature; (2), the action of caustic 
potash or soda in fusion; and (3), the action of 
bydrofluoric acid on the cut crayons, operating in 
the cold state and by way of immersion, more or 
less prolonged, 

The use of chlorine is quite suitable for very 
divided carbon; we have employed it with com- 
plete success in preparing a pure carbon which 
could be used by M. Dumas in his remarkable 
work on determination of the equivalent of carbon. 
Through the double influences of the chlorine and a 
high temperature, the silica, alumina, magnesia, 
alkaline oxide, and metallic oxides are reduced and 
transformed into volatile chlorides, and the hydro- 
gen remaining in the carbon is transformed into 
hydrochloric acid, which is carried away with the 
chlorides. 

This process, however, would be difficult in the 
case of purifying the voluminous masses of carbon 
of gas-retorts. The means we have devised to 
simplify the work consist in first directing a cur- 
rent of dry chlorine for thirty hours at least on a 
few kilogrammes of retort-carbon maintained at a 
red-white temperature, and previously cut in the 
form of prismatic crayons. 

This first operation leaves in the carbon 
numerous vacant spaces, which it is necessary to 
fill, so as to restore to the carbons, as much as pos- 
sible, their original compactness, conductivity, and 
weak combustibility; accordingly, the purified 
crayons are subjected to the carbonating action of 
a carbide of hydrogen, the vapour of which cir- 
culates slowly among the crayons heated to a red- 
white temperature, during five to six hours, ina 
cylinder of refractory earth. The reduction of the 
carbide (heavy oil of coal) to vapour, should be 
effected slowly, in order that the decomposition 
may be produced at the highest temperature, and 
a slight deponit of carbon may be formed ; other- 
wise, all the crayons get covered with a layer of 
hard carbon, thick enough to unite them in a single 
block, which it is no longer possible to utilise. 

Caustic soda with three equivalents of water, 
melted in iron vessels, offers a more prompt action, 


THE APPLICATIONS OF 
ELECTRICITY.* 
(Continued from page 168.) 


HE electric arc was first studied by Davy, who 
investigated the phenomenon with a very 
powerful battery. Its practical application is, 
however, but of very recent date, and the different 
kinds of electrical regulators and lamps which you 
have seen at the Exposition are mostly of very 
recent invention. First were invented the costly 
and complicated regulators of Serrin and Foucault. 
The electric light, as you know, is the spark of a 
very powerful battery between two carbon points 
separated by a small interval. The positive carbon 
burns twice as fast asthe negative carbon, so that 
we must have a regulator which keeps the carbon 
points at an invariable distance, and which keeps 
the light at the same point. 

This last condition is essential in the case of 
lighthouses and for optical experiments, and 
requires the complicated clockwork regulators 
above mentioned. For ordinary lighting purposes 
where the point of light need not be in a per- 
manently fixed position, the regulators are, of 
course, much less complicated, as only one carbon 
need be movable; clockwork may then be dispensed 
with. The simplest kind of electric light is 
certainly realised in the case of electrical candles. 
The Jablockhoff candle simply consists of two 
carbon pencils separated by an insulated layer of 
plaster of Paris and kaolin. 

In M. Jamiu’s electrical candle this insulating 
layer is dispensed with, and the aro is kept at 
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converting the silica and alumina into akaline 
silicate and aluminate. By washing with hot dis- 
tilled water you remove the akali of imbibition 
with the silicates and aluminates ; then, by washing 
with weak and warm hydrochloric water, you 
remove all the iron oxide with the earthy bases: 
lastly, a little washing with warm distilled water 
takes away the remaining hydrochloric acid. ` 

The third process, purification of retort carbon 
with hydrofluoric acid, is one of the most simple 
operations. An immersion of the cut crayons in 
hydrofluoric acid, diluted with twice its weight of 
water, and set to react 24 or 48 hours, at a tem- 
perature of 15° to 25°C, in a rectangular lead vessel 
with cover, easily realises the object sought. It 
remains merely to wash with plenty of water, then 
carbon so purified to a carbaration of 3 or 4 hours, 
if the earthy matters removed by the hydrofluoric 
acid are in small proportion. But the use of this 
acid, even diluted with twice its weight of water, 
requires many precautions if one is to avoid burns 
of the skin, causing purulent blisters, with acute 
pain and pretty violent fever. It is specially neces- 
sary to guard thesight, and to handle the substance 
With extreme prudence. 

Sach are the three processes which I have sought 

to apply either to gas-retort carbon or to Russian 
graphite. 
„Lastly, I have been specially occupied with the 
direct preparation of pure graphitoid carbon. It is 
shown, in lectures on chemistry, that any volatile 
organic substance will furnish, on being decom- 
posed by heat, carbon in small, very thin, 
glittering articles. It is this mode of preparation 
I have utilised, with the aid of a small apparatus, : 
at the Central School, modified to render the work 
more regular and more continuous. l 

All carbides of hydrogen furnished by decom- 
position, in a closed vessel, of coal, peat, schists, 
resins, plants themselves, are available for this 
decompvsition, as also oil of turpentine and 
naphthaline. Those substances with the highest 
boiling-points are preferable, because of their low 
price, and their large yield of hard carbon, which 
rises to about a third of the liquid employed. 

Even tar, quite as free from saline matters as 
the preceding carbides, since it is the tirst raw 
product of distillation, has furnished, from the 
first operation, bright, sonorous carbon, with 
A N fracture, having tho grain of cast 


M. Jacquelain indicates, in a table, the results of 
photometric experiments with the different carbons 
referred to; and it appears that the luminous 
power and the fixity of the voltaic arc increase at 
the same time with the density, hardness, aud 
purity of the carbon. 

fhe natural graphitoid carbon of Siberia (of 
which | 
collection, given by M. Alibert) has the singular 
and unexpected property of acquiring, by purifi- 
cation, a luminous power double that which it 
presents in the natural state, a power exceeding 
by a sixth that of even puro artificial carbons. 


A NEW FORM OF REVERSIBLE 
STEREOSCOPE.* ; 


ITH a view to removyjog for others the 

W difficalty implied in the binocular experi- 
meuts on which I based the conclusions expressed 
in ay recent papers, published in the November 
and December numbers of this journal, I have de- 
vised the following form of stereoscope, which has 
been found quite satisfactory. Persons possessing 
no previous muscular training of the eyes have 
been able with it to secure reversion of relief in the 
combined picture as easily as they had obtained 
natural perspective while using it as au ordinary 
stereoscope. Some of my experiments iavolvea 
extremo muscular tension; these required the use 
of the unaided eyes, but a large proportion of the 
rest can be performed by the aid of this instrument 
without special discomfort. 

The semi-lenses (Fig. 1, 7,7) rest in a pair of 
boxes, with windows in front and behind, to trans- 
mit the light. These boxes are separated by a 
thin partition, on each side of which is a spring 
against which the thin edge of tho semi-lens is 
pressed by the adjusting screw (s) at the base. In 
front is a pair of brass hinges (c, c); when pressed 
flat as in Fig. 1, each half of the stereograph is 
hidden from the eye on the other side ; when folded, 
as in Fig. 2, the whole stereograph is made visible 
to each eye. Attached to a sliding cross-baris a 
wooden screen (J, ò), moving on hinges; when 
this is pressed down flat, as in Fig. 1, the view of the 
stereograph is unobstructed; when lifted up, as in 
Fig. 2, the window at the middle permits the left 
half of the stereograph to be seen by the right eye, 
while the right hulf is obscured ; and vice versa for 
the lefteye. From the top of this window is a 
small projection (/). The stereograph rests upon 
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its movable cross-bar (a), which slides upon a 
longitudinal strip about 30 cm. in length. 

The semi-lenses are easily removable at will, and 
a pair of prisms (pp), the refracting angle of which 
js 12°, can be substituted, but with their bases 
pressing against the spriogs instead of the screws. 

To secure natural perspective through the semi- 
lenses press the brass and wooden screens fiat (Fig. 
1), and use the instrument as an ordinary stereo- 
scope. Assuming the stereographic interval to be 
average, and the distance between the observer’s 
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with distilled water, then to dry and submit the | 


by optic divergence. The stereograph may now 
be pulled up as near as convenient. 

© secure reversion of perspective by direct 
vision fold the brass hinges and lift the wooden 
screen, as in Fig. 2. Push this out (b' b’) as near 
as possible to the stereograph at the end of the in- 
strument, then pull it up, keeping the gaze fixed 
upon the projection (@’) at the top. This grows 
dim as it appresa its previous position. Without 
changing the direction of the visual lines, except 
slightly to lower them, transfer the attention to 
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eyes to be not greater than usual, comfortable 
vision will be secured by turning the adjusting 
screws until the semi-lenses are pressed as near as 
possible together. The light which enters the pupils 
then passes through the thicker part ef each semi- 
lens, and the optic angle is positive and small, or 
the visual lines may be sensibly parallel. If the 
observer’s interocular distance is much greater than 
usual, the rays of light which he receives will be 
transmitted still nearer the base of the semi-lens, 
and slight optic divergence is necessary. This is 
avoided by giving a tew leftward turns to the 
screw, permitting the semi-lenses to be pressed a 
little farther apart by the opposing springs. The 
same can be done to secure comfortable vision 
when the stereographic interval is great; pictures 
10cm. apart can thus be viewed without discomfort, 
and without any very objectionable degree of 
coloration in consequence of want of achromatism 
in the semi-lenses. By now turning the screws so 
as to press the glasses closer together, any degree 
of optic divergence may be attained that the ob- 
server is willing to endure, while the picture is still 
seen in natural perspective, distances being appar- 
ently slightly magnified, and diameters also in the 
same ratio. 

‘L'o secure reversed perspective, lift up the wooden 
screen, fold the brass hinges outward in front, and 
substitute the prisms for the semi-lenses, as in Fig. 
2. Slide the stereograph nearly tothe end of the 
stereoscope. Physiological perspective is at once 
reversed ; whether this 1s enough to overpower the 
other elements of perspective must depend upon 
the nature of the picture. If the stereograph be 
that of the moon, the reversion is complete; if of 
terrestrial scenery, some objects may be apparently 
transposed in position while others are not. The 
picture may be examined successively with 
each illusive effect several times in as many 
minutes. As soon as reversion is attained, the 
atereograph may be drawn up as close as may be 
convenient. 

If both semi-lenses and prisms are discarded, the 
instrument becomes a direct-vision stereoscope, in 
some respects similar to that described by Prof. 
William B. Rogers in 1855. To secure natural 
perspective, press the screens flat, pull the stereo~ 
graph up as close as possible, and gaze as if tbrough 
it at a remote object, with the muscles of the eyes 
relaxed. The two pictures, imperfectly focalised, 
are dimly seen apparently to overlap. The stereo- 
graph is then pushed out to the end of the stereo- 
scope, and the pictures are binocularly combined 
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the stereograph beyond. The combined picture 
is seen in reverse perspective, apparently 

much smaller and nearer than when the 

prisms were employed. Those who have tried 

this instrument thus far have usually suc- 

ceeded at the first attempt, for either natural or 

reverse perspective, when the glasses were used. 

Several trials are often necessary before success is 

attained by direct vision, but tho variation in per- 

spective thus attained is much more striking. Bat 

little experiment is needed to prove to any one who- 
is thus successful that in the localisation of objects - 
in the binocular tield of view presented by the 

stereograph, the current theory of successive tri- 

angulation by intersection of visual lines is inapplic- 

able. The only substitute that covers the facts 

which the geometric theory fails to account for is 

that of associated muscular action, which applies 

to divergence as well as convergence of visual lines. 

The use of adjusting screws for the semi-lenses of 

the stereoscope is, of course, not a novelty. They 

were thus applied by Duboscq, about 1850, to one 

of Brewster's stereoscopes, and also, subsequently, 

by Helmholtz. 


ELEMENTARY LESSONS IN DRY- 
PLATE PHOTOGRAPHY—IX.* 
Defects and Remedies. 


ENERAL FOG.—This is probably the com-- 

J monest of all faults with gelatine negatives. 
It consists of a veil over the whole plate, showing 
itself by want of transparency in the shadows. It 
may be ao slight as to be imperceptible, except 
when the negative is laid face downwards on a 
sheet of white paper, or may be so dense as to 
make the time necessary to get a print to be 
measured by days. It is due to one of two causes, 
which are usually indicated by the names, chemical 
Jog, and light fog, 

The first arises from error in the preparation of 
the plate. By itis meant that the sensitive film is 
in such a condition that the silver salt is reduced 
by the developer without light having acted upon 
it. In certain cases it may be cured by soaking 
the plates before exposure in a solution of three 
grains of bichromate of potash to each ounce of 
water, afterwards thoroughly washing the plates, 
and then drying them. i 
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To distinguish chemical fog from light fog, the 
best way is to develop an un-expused plate, per: 
forming all the operations in total darkness. is 
is not difficult. If the plate be found to have 
darkened, the fog will be chemical fog, or, what 
is pror aicauy the same thing to the photographer, 
light fog, brought about by the action of light on 
pe emulsion whilst in the hands of the manufac- 

urer. 

With the well-restrained developer which we 
gave in the last chapter, chemical fog is less likely 
to make its appearance than in the case of the 
fecbly-restrained developers usually recommended. 
The bromide in the developer may even be increased 
beyond that which we give, but this will necessitate 
a somewhat longer exposure, We may state that 
bromide of ammonia in the developer begins to 
have an appreciable actual slowing effect on the 
plate when it is used in the proportion of 3 or ? the 
quantity of strong ammonia used. When the 
bromide equals the ammonia, the slowing effect 
becomes very great. 

Light fog 1s due to the action of light generally 
in one ot three ways: first, on account of an unsafe 
light in the dark room; secondly, on account of a 
defect in the camera or dark-slide admitting light ; 
and thirdly, on account of over-exposure. When 
the fog is due to light in the camera, this will be 
recognised by the fact that the portions of the 
plates covered by the wires or rebates of the dark 
slides remain free from fog. When this is the case, 
the camera must be carefully examined by re- 
moving the focussing screen, and looking for any 
the smallest defects which might admit light, the 
head of the observer being covered with the focus- 
sing-cloth. Light finding its way through defects 
in the slides generally shows itself in the form of 
streaks or lines. Should no defect be detected, the 
exposure must be reduced. If fog from unsafe 
light in the dark-room be suspected, place a platein 
the dark-slide, draw out one of the shutters half- 
way, and then lay the slide for five minutes on the 
table where the plates are changed and developed ; 
then develop the plate. If one-half darkens, it 
shows that the light is not safe, and steps must be 
taken to render it so. 

Green fo7.—This defect is always due to error in 
the manufacture of the plates. It makes its 
appearance only in the shadows of the negative. If 
the negative be looked at by reflected light, a 
black,object being laid under it, the shadows will 
be seen to be bright green. On looking through 
the negative they will appear somewhat pink, or 
sometimes a sort of '‘ muddy ” colour. Green fog 
makes its appearance only with alkaline pyrogallic 
development, and then chiefly when the plate has 
been under-expored and development *‘ forced.”’ 

A slight amount of green fog 18 not detrimental to 
the printing qualities of a negative; but if the 
defect shows itself in an aggravated form, the 
best means of preventing it is to resort to ferrous 
oxalate development. 

Friliinz consists in an expansion of the film to 
such an amount that it loses its adhesion to the 
glass, and ‘‘ frills ”? off. The phenomenon begins 
at the edge of the plate, and spreads towards the 
centre. When it begins at the centre it is termed 
blistering. Itisdue to an error in the manufacture 
of the plate, but is much aggravated by a developer 
strong in ammonia, by the use of warm solutions, 
by the use of too strong a fixing bath, or by the 
use of very soft water for washing. When it 
makes its appearance unly in the fixing bath or 
during washing, it may beprevented with certainty 
by placing the plate, immediately after development, 
in a saturated solution of alum for five minutes. 
Thia we advise in all cases; but where there is no 
fear of frilling,:the plate should be thoroughly 
rinsed before it is placed in the alum solution. If 
the frilling be of so aggravated a form as to show 
itself during development, it is more difficult to 
prevent its occurrence. Captain Abney states that 
coating the plates with plain collodion before 
development is a perfectcure. Plates which, when 
newly prepared, frill frequently, after keeping for 
some weeks or months in a dry place, show no 
tendency to the defect. In fact, we have found 
that the keeping of the gelatine plates for some 
time improves them in every way. 

Want of Density or Flatness of Image is usually 
due to under-development, or to the use of too weak 
a developer. A consideration of our remarks in 
the last chapter on development will show how 
suflicient density may be gained in almost any case; 
and we may here say that a very common cause of 
waut of vigor is to'be found in the fact that the 
ammonia is not so strong as is supposed. In the 
case of liquid ammonia of specific gravity °S5S0 a 
very short exposure to the air weakens it, by 
. allowing ammonia gas to escape. It will be gener- 
ally found that the last of the ammonia in the 
bottle is considerably below the standard strength, 
simply from the escape of the gas every time the 
bottle is opened. It is for this reason that we 
recommended the dilution of the ammonia with an 
equal bulk of watcr immediately after purchasing 
it. Pouring the strongest ammonia from one 
bottle to another will perceptibily weaken it. 

(To be continued.) 


ENGLISH MEOHANIO AND WORLD OF SOLENOE: No. 895. 


SCIENTIFIC SOCIETIES. 


—+4+—_. 


ROYAL ASTRONOMICAL SOCIETY. 


ae: May meeting of this Society was held on 

the 12th inst. at Burlington House. Mr. E. 
J. Stone, President of the Society, and Director of 
ee Radcliffe Observatory, Oxford, occupied the 
chair. 

Mr. Henry George Hollingworth, of 319, Vaux- 
hall=bridge-road ; ir. Samuel Okell, of Bowden, 
near Manchester ; Mr. Wm. Barrett Roué, of 165, 
White Ladies’-road, Clifton, Bristol; and Mr. H 
Goddard Williamson, of Shrigley-road, Bollington, 
near Macclesfield, were balloted for and duly 
elected Fellows of the Society. 


Mr. Downing read a paper entitled ‘‘ Discussion | think 


of the Observations of y [Gamma] Draconis made 
with the Greenwich Reflex Zenith Tube during the 
years 1857 to 1875 inclusive.” The author said: 
As the discussion of the observations with the 
zenith tube from 1852 to 1859, which had been 
made by Mr. Main, and published in the ‘‘ Memoirs 
of the Society,” appeared in some respects unsatis- 
factory, I have undertaken this discussion, com- 
mencing from the time when the instrument was 
brought into its present improved position. The 
period which I have taken 1s sufficient to include 
a complete revolution of the moon’s node, so that 
a value of the constant of nutation may be also 
deduced. The results which I have obtained are as 
follows :—Constant of aberration, 20°378"; annual 
parallax of y Draconis, — 0:131" ; constant of nuta- 
tion for 1866, 9°3353". It will be seen that the 
parallax of the star again comes out a minus 
quantity, which of course throws some doubt upon 
the results; but it is somewhat smaller than that 
found by Main, while the constant of aberration is 
larger. The observations are probably affected by 
a periodic error, perhaps arising from the effect of 
temperature on the instrument. 

Mr. Glaisher read a paper by Mr. T. W. Back- 
house ‘*On the Merope Nebula,” in which the 
author stated that he had observed the nebula 
without difficulty with a 43in. yefractor, Merope 
itself being out of the field. The general appear- 
ance of the nebula was similar to the drawing 
which had been made by Signor Tempel. 

Mr. Common exhibited photographs which ha 
had obtained, of the central portion of the nebula 
in Orion, in which a large amount of detail was 
clearly visible. The exposure had been ten minutes. 
The photographs had actually been made to test 
the etticiency of an electric control to a clock, and 
Mr. Common hoped that in future he might be able 
to obtain negatives showing still more detail. 

Mr. Common then read a paper ‘‘ On the Illumi- 
nation of Micrometers,’’? and exhibited a micro- 
meter with the lamp attached, to show the ar- 
rangement of the apparatus. The principal 
feature was the employment of a small incan~ 
descent carbon electric light, which the author 
had found an extremely convenient mode of illu- 
mination. 

Mr. Marth exhibited an apparatus, and read a 
paper describing it, entitled ‘‘ Note on an Ap- 
paratus for Determining those Errors of Astro- 
nomical Observations which are caused by the 
flexures of an instrument, and by defects 1n the 
shape of its pivots.’ The author said: At the 
December meeting I mentioned an old proposal of 
mine for determining these errors, and M. Loewy 
has a communication in the new number of the 
Monthly Notices in which he makes some critisisms 
upon the method which I recommended. My appa- 
ratus consists of two object-glasses with a half- 
silvered mirror between them. It is placed in the 
cube of the instrument to be examined. One of the 
object-glasses has the object-glass of the instru- 
ment in its focus, and the other the wires of the 
eyepiece, so that a mark on the object-glass can 
be seen directly through the unsilvered portion of 
the mirror, while the wires can be observed at the 
same time by reflection. The amount of flexure is 
then determined by the displacement of the images. 
The same apparatus is also to be used for investi- 
gating the defects of the pivots. In reply to a ques~ 
tion by the Astronomer Royal, Mr. Marth explained 
that it was not essential that the object-glasses of the 
flexure apparatus should be absolutely perpendi- 
cular to the axis of the telescope, as the displace- 
ment of the images showed simply the difference 
between the flexure of the two ends of the instru- 
ment. 

The Astronomer-Royal said: I think that this 
method of determining flexure too much presup- 
poses arigidity in the instrument which it obviously 
does not possess. The cube in which Mr. Marth’s 
apparatus is placed is the weak part of the instru- 
ment, and in the new transit circle which is being 
made for Melbourne, it will be replaced by a 
cylinder, to which the two ends are boited. It has 
been suggested that the tube of the telescope 
should be carried right through; but there is a 
difficulty in this, as it would have to be perforated 
for the illumination, and this would weaken the 
tube too much. I believe Mr. Marth’s mode of 
determining flexure is a valuable one; but I think 
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the best method is that of reflection observations. 
It may be desirable to interchange the eyepiece 
and object-glass, or to determine flexure by means 
of collimators; but other sources of error may then 
be introduced. 

The President: Mr. Marth’s method appears to 
be a very valuable one. There may be, as Mr. 
Christie has pointed out, a certain amount of strain, 
but it would not be anything like that of the ordi- 
nary flexure of the telescope. I am much more in 
favour of the use of collimators for these deter- 
minations than Mr. Christie appears to be, although 
there is a certain amount of danger from uncer- 


-| tainty of temperature. Still, we cannot have too 


many methods, as they act as checks upon each 
other. Im the new telescope, however, that is 
proposed, and which I hope still to carry out, I 
ink we shall be able to get rid of flexure, 
which will be better than determining and correct- 


it. 
mio Marth: Collimators will merely give the 
horizontal flexure, whereas this apparatus gives 
flexure in any direction of the telescope. The ob- 
jection to reflection observations is that they are 
confined to 40 degrees ; your results are also affected 
by errors of division. 

T'he Astronomer Royal: I hope soon to have an 
arrangement by which the collimators may be re- 
moved when not required. We shall then be able 
to extend our reflection observations as far as 70 
degrees. We have determined our errors of divi- 
sion as wellas we can, and I think there is very 
little outstanding error in our determination. 

The President: I may mention that in two cases 
which have come under my own observation I 
have met with something which was not astrone- 
mical flexure, but which produced much the same 
results. The first occurred at the Cape, where the 
error was found to be due to the lenses of the 
object-glass, which had become separated, and 
slightly shifted as the telescope was moved round. 
The other case was at the Radcliffe Observatory, 
and where an apparently large flexure was found 
to be the effect of displacement of the object- 
glass, owing to a small amount of play in the 
screws with which it was fixed. We see, there- 
fore, that independently of the flexure of the tube 
there are errors arising from slight movements of 
the object-glass. 

The Astronomer Royal read a paper on the 
spectrum of comet a 1882 (Wells), which had been 
examined at the Royal Observatory, Greenwich, 
on April 22nd and 24th, and May 11. No bright 
bands were seen, but only a continuous spectrum, 
which was remarkably bright from the nucleus, 
considering the faintness of the comet. 

The Rev. F. Howlett exhibited a number of 
drawings which he had made of the great sun- 
spots which had recently been visible, and read a 
communication in reference to them, in which he 
called attention to the immense size of these spots 
—vone being nearly 3’ in diameter. His drawings 
also showed a very large number of faculæ, which 
had been visible on the solar surface. 

The Astronomer Royal showed some enlarge- 
ments from photographs of the same spots, which 
had been obtained at the Royal Observatory. He 
said it was remarkable that the first group appeared 
on the 13th of April, and three or four days after- 
wards a great magnetic storm occurred. There 
was a smaller group of spots also, which, on the 
l7th of April, burst out suddenly, the group 
rapidly becoming nearly as large as the other 
group. Following this, on the 19thof April there 
was another violent magnetic storm, lasting about 
twenty-four hours. A double outbreak on the Sun 
and two magnetic storms are interesting facts, to 
which attention should specially be directed. 

Mr. Mattieu Williams asked if any remarkable 
prominences were observed in connection with 
these magnetic storms, and referred to the ex- 
planation which he had suggested some time ago, 
that prominences were the result of vortex action, 
producing great agitation of the vapour on the 
solar surface, and causing electrical disturbance, 
which would show itselfin magnetic storms. 

Mr. Kuobel read a paper by Mr. Pratt on the 
great suuspotsof April, in which the author called 
attention to the great changes which had taken 
place in the form and size of the spots. The 
diagonal of the principal spot, which was some- 
what square, in shape, measured 2’ 7", or about 
59,000 miles. 

The President gave an account of a paper by 
Col. Tennant, entitled ‘‘An examination of the 
Roorkee Observations of the Transit of Venus, 1874.” 
The President said: Col. Tennant thinks that his 
observations of ingress, which have been rejected 
in the discussion, have not been considered so ac- 
curate as they should have been. Col. Tennant, 
who is an exceedingly good observer, is firmly 
convinced that he saw nothing like a black drop, 
but observed pure geometrical contact. This, 
however, is absolutely incompatible with the series 
of measures which ho gives of the distauces be- 
tween the limbs of Venus and the San, so that 
what he considered geometrical contact was, in 
all probability, whut other observers have seen, 
and called shadow. 
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The following papers were also announced and 
partly read :—J. B. Coit, ‘‘ Determination of the 
Orbit of n Cassiopeie’’; J. Gledhill, ‘‘ Observa- 
tions of the Phenomena of Jupiter’s Satellites 
made at Mr. Edward Crossley’s Observatory, 
Bermerside, Halifax’?; and A. Graham, “ Ele- 
ments of the Orbit of Comet Wells.” 


SCIENTIFIC NEWS. | 


——+-+—__ 


HE comet Wells (a, 1882) is gradually 
becoming brighter, and should, if the 
calculations.are correct, be shortly visible to the 
Lamp, of Kiel, gives an 
ephemeris for Berlin midnight, which may pos- 


naked eye. Dr. 


sibly be of some use to our readers :— 


R. A. N.P.D. 
h.m. s. ö 

May 20 2 53 0 22 41 
Po 8 521 24 5 
oy 22 8 16 26 25 34 
| 3 26 24 277 6 
s 24 3 35 20 28 41 
+0 20 3 43 27 39 20 
» 26 3 50 46 82 2 
9 I BOTA 43°47 
» 28 4 327 85 35 
o»» 29 4 8 57 37 25 
» 30 414 1 39 19 
31 4 18 39 41 15 


Tho perihelion passage, according to Dr. Lamp, 
Prof. Lewis 
Boss gives au account in the Astro. Nuch. of the 
discovery of the comet on March 1S, and says 
that when ho observed it on the 19th, it ap- 


will take place on June 10th. 


peared like a great comet in miniature. 


Dr. J. Palisa has discovered another small 


planet, the number of which will be 225. 


Prof. Henry Draper has succeeded in taking 
four photographs of the spectrum of the nebula 
in Orion during the spring, about the same 
timeas Dr. Huggins on this side of the Atlantic 
also secured photographs. It is too early to 
speak of the conclusions to be arrived at from a 
study of these photographs ; but one thing may 
be asserted, that hydrogen maintains its position 


as an element unimpaired. Prof. Draper be- 


lieves that he has evidence of the process of 
aggregation, or of condensation of the nebulous 


matter into stara. 


The Council of the Iron and Steel Institute 
have awarded the Bessemer medal for 1882 to 
the late Mr. Alexander Lyman Holley, and 
have decided to forward it to his family through 


the American minister. 


Tho deaths are announced of Mr. Charles 
The 
former was well known in scieatific circles as 
an authority on his special subject, for although 
only forty-two at the time of his death, he had 


Hockin and of Mr. Thomas Dunman. 


made his talents known in the electrical world, 
and was a collaborateur with Dr. Matthiessen, 
Sir W. Thomson, and Prof, Clerk-Maxwell. 


The Burt prize for the best means of venti- 


lating ships, awarded in connection with the 
Shipwrights’ Exhibition, has been gained by 
Messrs. Robert Boyle and Son, whose system is 


as simple us it is efficient. 


An application of the electric railway has 
recently been made in the linen bleachfields of 


Le Breuil-en-Ange, Calvados, for gathering in 
the bleached cloth. A Siemens dynamo and the 
collecting apparatus are placed in one vehicle, 
a set of Faure accumulators in another, and the 
cloth is carried in a series of trucks. The line 
of railway has 21 branches, each about 500 


metres in length, and the picces of cloth, being 


connected at their ends, are gathered up in long 
lengths, 5,000 metres being rolled up by the 
machine in half an hour, whereas by the old 
method such a length was a day’s work. 


Professor Edlund contends that a vacuum is 
& good conductor of electricity. In a vacuum 
tubs he distinguishes two resistances to passage 
of the current—one is that of the column of 
rarefied gas, the other exists at the places of 
contact of the electrodes with the gas. As the 
gas is increasingly rarefied the former decreases, 
but the latter increases, and at length becomes 
so great that the current cannot surmount the 
obstacle. Professor Edlund has furnished proof 
that this obstacle is due to an electromotive 
force giving a current opposite in direction to 
tbe principal current. One evidence tbat 
vacuum presents very little resistance to passage 
of electricity is that if electrodes bo dispensed 


being laid in the North of France. 
between Paris, St. Quentin, and Cambrai is | 


with, electric movements so considerable as to 
give light may be produced by induction at a 
distance, or by friction, in a tube in which the 
air is too rarefied to allow of a strong induction 
current passing between electrodes. The new 
view, ff accepted, would require us to part with 
the conception that ordinary matter is necessary 
for propagation of electricity. Indeed, the 
various material substances are to be thought of 
merely as offering more or less resistance to that 
passage; their 7rólłe is not active, but passive. 
The idea of “ conductivity ’’ loses-its old signi- 
ficance. 

The French Government has resolved to 
establish a zoological laboratory on the shores of 
the Mediterranean, at Villefranche, near Nice. 


Spain has been badly off hitherto for railway 
communication with France and the rest of 
Europe. The Pyrenees, with a total length of 
some 500 kilometres, is crossed with railways 
only at two openings, one in the west at Irun, 
the other in the east at Port Vendres. The 
triangle formed by joining the ends of the 
range with Madrid contains in part the rich 
provinces of Arragon, Catalonia, Navarre, and 
Castille. Recently, the Spanish Cortes has 
authorised the constraction of a new line which 
will cross the range between the others. Start- 
ing from Huasca, it will go through the Col de 
Canfranc, and join the French lines at Oleron. 
It will penetrate the mountain mass near Gom- 
port, and its traffic will bo directed towards 
Toulouse, Bordeaux, and Nimes. The distance 
between Paris and Madrid will be shortened by 
100 kilometres (say 62 miles). The recent law 
specifies the conditions of execution of the line, 
which will receive a subvention of 60,000fr. 
per kilometre. The work is to be completed in 
six years. The Spanish Government will bear 
halt the cost of the tunnel, which will be 6,600 
metres in length (about four miles), and so the 
shortest of the great international passages. 
The Mont Cenis is 12,233 metres; the St. 
Gothard, 14,920 metres; the Arlberg, 10,270 
metres; the Simplon, it is estimated, will be 
about 18,000 metres; and the Channel Tunnel 
54,000 metres. Tho means of execution will be 
tbose now familiar, unless, perhaps, an econo- 
mical application of electrical force takes the 


place of the remarkable machinery applied so 


successfully in the Mont Cenis and the St. 
Gothard. 


Liquid ozone must be a highly interesting 
substance. MM. Hautefeuille and Chappuis 
have recently obtained it in the form of liquid 
drops of a deep indigo blae colour. The liquid 
could be kept nearly thirty minutes under a 
pressure of 75atm. Its vaporisation is not 
very rapid, even at atmospheric pressure. The 
liquefaction was effected by compressing, at 
about l2éatm., a mixture of oxygen and 
ozone in one of M. Cailletet’s tubo-shaped 
veasels, which terminates above in a capillary 
part bent downwards. This descending part 
was exposed to a jet of liquid ethylene, a new 
method whereby M. Cailletet gets temperatures 
as low as—105°C. The blue coloration is very 
distinct in the cooled part. On releasing the 
pressure the tube becomes instantly colourless, 
but a dark blue liquid drop remains at the end ; 
this liquid ozone may be examined either 
through liquid ethylene, or by momentarily re- 
moving the cooled tube trom this liquid. 


Tt is stated that a new shell has been recently 
invented at Krupp’s works, the effects of which, 
owing to the explosive mattera used, and the 
mechanism causing explosion, are equal to those 
of torpedoes. Further, a new gun there devized, 
is mounteiona pivot furnished with mechanism 
which quite suppresses recoil. Notwithstanding 
large calibre (30 to 40ctm.), the smallest gun- 
boats may be armed with it. 


We learn from a Swiss source that superior 
effects have recently been obtained with a rifle 
iavented by M. Hess, a gunsmith, in Zurich. 
The peculiarity of the weapon ia, that it is only 
rifled about l2in. in front of the chamber, the 
rest of the bore being smooth and of calibre 
rlightly less than that between the partitions. 
There is no cone of connection between 
the smooth part and the rifled part. After 
firing 200 shots, the rifle can be perfectly 
cleaned by working the scouring rod in it two or 
three times. 


Underground telegraph cables are at present 
The line 


already completed. In order that lines may be 
quickly repaired in case of rupture, chambers 
called marmites are formed at intervals of 555 
yards in the plains, and at shorter intervals 
where there are curves; 
guiding marks. 
from a telegraph-station connected with the 


these are so many 
The arrangemcnt is such that. 


cables it is easy to determine to what chamber a 
workman should go to repair a broken wire, 
and the precise spot at which he has to dig 
down to the cable is indicated. These 
underground cables are not meant to replace 
the air lines, and they are not for private tele- 
graphy. The Government at present retains 
them at its disposal. 


A new self-exciting dynamo-electric machine, 
the invention of MM. Dandeu ana Chertemps, 
is described in L’ Electricité as giving remarkable 
effects. A wooden board is pierced with holes 
in which are solidly fixed six coils, and is fixed 
on a support. Through a hole in its centre 
passes a movable axis. In a plane perpendicular 
to the board are two groups of three horseshoo 
magnets, with coils similar to those in the 
board, and making 1,200 revolutions per minute. 
It is on the fixed board that the currents are 
collected, by an arrangement which allows of 
grouping them in as many currents as there arc 
cylinders, less one, the electricity of this latter 
cylinder not being used for exterior work, but 
serving to excite the moving electro-magnets. 
It appears that the machine consumes a motor 
force of only four h.p. while supplying ten 
Jablochkoff candles in a normal way. The 
special merit of the machine is suid to consist in 
tho suppression of the induction currents which 
are produced in the heart of the iron pieves 
facing each other in other generators. 


The city of Paris has granted tho Socicty of 
Agriculture and Insectology a piece of ground 
of more than 14,000 metres, in the park of 
Montsouris, for formation of a echool of iusecto- 
logy. This will comprise the study and prac- 
tical treatment of useful insects (be.s, silk- 
worms, c.), the study of auxiliary iusects (useful 
to plants), and investigation of the be-t means 
of combating noxious insects. Already the 
society has provided lectures, this year, ou bee 
culture (by M. Humet), in the Luxembourg 
Garden ; these will be repeated at Montsouris, 
where an experimental apiary is constructed. 
Ere long, instruction about silkworms will bo 
given, and a silkworm nursery, with mulberry 
trees, formed. Tor the study of auxiliary 
and noxious insccts, a building is required to 
accommodate collections and eppzratus, and 
will probably soon be erected. 


The Swiss watchmakers at Geneva and 
Neuchatel have derived great advantage from 
the chronometric observatoric3 at those places. 
With a view to benefiting the rame industry in 
Franche-Comté, the French Government, in 
concert with the town of Besancon, have lately 
decided to institute an observatory in this town. 
The difference of longitude between tho rite for 
this new observatory and the observatory at 
Montsouris has been carefully determined by 
MM. Baroaud and Leygue. They arrive at the 
result, 14m. 36°2673. 


If two metallic surfaces be placed for a few 
moments opposite each other, at a short distanco 
(a small fraction of an inch), it is generally 
found that each metal has undergone a slight 
superficial alteration. The change incre:ses 
with time, then tends to a limit. When the 
influencing metal is withdrawn, the metal 
affected reverts gradually to its previous state.. 
These observations have been made by M. 
Pellat, who detected and estimated the alteration 
by measuring the difference of poteutial. He 
shows reason for believing that the action is 
not electrical, but purely material. It depends 
easentially on the nature of the influencing 
metal, being great with lead, less with copper, 
and xil with zinc. It is as though the metals 
emit at ordinary temperature a volutile sub- 
stance, which, being deposited on the surface of 
objects, modifies their nature chemically. Wien 
the influence of the metal ceases, the volatile 
body gradually leaves the surface to which it 


has attached itself. 


With delicate apparatus, Herren Wolfthuge! 


and Hiippe have investigated the penetration of 
heat into meat in ordinary cooking. 
of pieces that weighed 3 kilogr. (73lb.), the 
inner temperature in 2\ hours was 92% or 95° C., 
according as the meat was placed directly in. 


In boiliag 
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boiling water, or in cold water, which was raised 
to boiling. A ham of 4-5kg. acquired in 4 
hours’ boiling an internal temperature of only 
88° C. The roasting of 3kg. of veal produced 
92° to 98°; and that of a piece 14°25kg., 71°— 
89°. In a second series, tins of corned beef, 
the contents of which weighed 730g., 2,500g., 
and 6,300g., were put in boiling water, boiling 
salt solution, and in a steam-boiler with a bath 
temperature under 100°, the inner parts never 
reached 100°, but the temperature varied be- 
‘tween 87° (in the larger) and 98° (in the smaller). 
Heating over 100°, the temperature in the 
larger tins only reached 72°—98°. These facts, 
according to the author, explain why the 
larger tins of American meat often contain bad 
‘parts. 


LETTERS TO THE EDITOR. 


——+4+——_ 


[We do not hold ourselves responsible for the opinions of 
‘our correspondents. The Editor respectfully requests that all 
‘communications should be crawn up as briefly as possible. } 


All communications should be addresse-t to the EDITOR of the 
Te Mecuanio, 31, Tavistock-street, Covent-garden, 


All Oheques and Post-ofice Orders to be made Payable to 
J. Passmore Evowakps, 


*,° In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears, 


“ I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 


only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 


aature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
—Montaigne’s Essays. 

—++44-—_- 


“INTAMINATIS FULGET HONORIBUS” 
—STAR ATLAS FOR AMATEURS— 
SURVEYING: FINDING GEOGRAPHI- 
CAL CO-ORDINATES WITH A THEO- 
-DOLITE—SPECTRAL PHOTOGR4PHY 
—THE GALILEAN TELESCOPE—AN 
UNPREDICTED OCCULTATION — CO- 
MET a (WELLS)— PROPERTIES OF 
LENSES, &c. — COCKROACHES — 
TRIPLE STAR IN MONOCEROS — 
HORIZONTAL POINTS OF SUNRISE 
ON THE LONGEST AND SHORTEST 
DAYS—OCONSTRUCTION OF MAPS. 


[20035.]—AsTRONOMERS will learn with gratifica- 
tion that the University of Glasgow has conferred 
at least as much honour upon itself as it has upon 
Mr. J. R. Hiod, F.R.S., by making him one of its 
honorary LL.D.’s. We may now, perhaps, hope 
that one or both of our older universities of Ox- 
ford and Cambridge will at no distant date confer 
a similar distinction upon this eminent servant of 
science. Comparatively few men outside of the 
circle of professional astronomers know to what an 
extent we are indebted to the indefatigable and 
well- directed labours of Mr. Hind. Of thethousands 
who use the Nautical Almanac, but few, indeed, 
give a thought to the share which its superin- 
tendent has had in bringing it to its existing condi- 
‘tion of perfection. It is, I imagine, incontestable 
that no one could employ the materials at his dis- 


posal more admirably and efficiently than Mr. 
‘Hind has done. 
` sion, called attention in these columns to the short- 


I have, on more than one occa- 


comings of the Predictions of the Phenomena of 
Jupiter’s Satellites; but no man can make bricks 
without straw, and as long as he is confined for his 
materials to the imperfect tables published 46 
years ago by Damoiseau, just so long must we 
exonerate the superintendent of the Nautical 
Almanac from blame for the errors which continue 
to disfigure this part of his work. If a small part 
of the money so indefensibly wasted on that 
trumpery imposture, ‘‘The Committee on Solar 
Physics,’? had been applied to the production of 
new and trustworthy tables of the Jovian Satel- 
lites, the solitary blemish in the work so admirably 


` supervised and conducted by Mr. Hind would 
` assuredly have been long since removed. 


I regret to say that in the absence of my 


~ XXXIVth. Volume at the binder’s, my memory 
_ fails me as to the exact nature of my original 
` answer to Mr. Bridle, to which he refers in letter 


*19993 (p. 193). Doubtless, though, my reference 
‘was to Proctor’s ‘Star Atlas,” which is incom- 
parably the best one for the amateur that Iam 
acquainted with. I prefer the large edition my- 
self, for several reasons. Every object in Webb’s 
admirable ‘‘ Celestial Objects,” visible to the naked 
eye (and numerous others), wll bs found eo clearly 


Jaid down in it as to render the identification of a 
given star or nebula certain on comparison with 


the sky. 


Adding to the imaginary outfit of “Young 
Aspirant” (query 46768, 
Almanas and abook of mathematical tables, I will 
try to show him what he may hope to effect with 
the means at his disposal. Under any circum- 
stances the results he will obtain can be only re- 
garded as approximate, but with careful in- 
strumental adjustment they will probably be 
sufficiently so for his purpose. With reference 
to his theodolite, he should have the ordinary 
system of wires removed from its eyepiece and the 
diaphragm of a transit substituted for them. This, 
as he may have heard or read, consists of five 
equidistant vertical spider-lines crossed centrall 
and Aron rately at right angles by a single hori- 
zontal one. I take it for granted that your corre- 
ponani is familiar with the adjustments of the 
theodolite, and knows how to level and collimate it, 
&c. We will then suppose him to be in some un- 
known part of Tasmania, with his instrument set 
up and accurately in adjustment. His first step 
will be to determine his meridian. This he will, 
of couree, know more or less roughly from a com- 
pass or the position of the midday sun. Hence, he 
will have set up his theodolite with the 360° divi- 
sion pointing somewhere towards the north. Now 
let him select a bright star at some considerable 
distance to the east of the meridian, bisect it with 
the horizontal wire in his eyepiece, and note the 
reading of the horizontal circle. The diurnal 
motion will at once carry this star above the wire, 


and it will continue to mount and mount until it | 


arrives on the meridian. Thence it will descend 


until, when it is as far to the west of the meridian | 


as it originally was to the east, it will obviously 
have precisely the same altitude. All that we have 
to do, then, is to leave the altitude circle clamped, 
and to follow our star by a movement in 
azimuth alone until it is again threaded on 
the horizontal line. Then the theodolite will 
point, as [I have said, exactly as far to the west of 
the meridian as it originally did to the east of it, 
anda point on the horizontal circle midway be- 
tween the two readings will be in the meridian. 
Suppose, for instance, that ‘‘ Young Aspirant” 
notes that when a bright star is 42° 21' 8” high to 
the east of the meridian, the horizontal circle of 
his theodolite reads 283° 6’ 9”, and that when, 
some hours afterwards, this star has the same alti- 
tude to the west of the meridian, the circle 
reads 85° 20 31”; then, quite evidently the 
Meridian must be half-way between the two points, 
so that if he makes the vernier read 4° 13’ 20", the 
telescope will cut out atrue north and south line 
in the Celestial vault. Having now got our theo- 
dolite into the meridian, we may proceed to de- 
termine our latitude. The most simple way to 
effect this is to measure accurately the meridian 
altitude of a star whose declination is known. 
Then 90°—this altitude = the star’s zenith dis- 
tance. If the latitude and the star’s declination 
have the same name, the sum of the zenith 


distance and the declination will be the latitude. | 


If they have different names, the declination must 
be subtracted from the zenith distance, and the 
remainder will be the latitude. I will illustrate 
this rule by a hypothetical example. Of course 
we are in south latitude in Tasmania. Very 
well, let us measure the meridian altitude of 
Antares, a star whose south declination is 
6° 10’ 13”; and suppose that we fiad it to be 
4° 2’ 28", From this instrumental altitude we must 
subtract 17” for refraction (as we shall find by 
reference to a proper table). Then the true alti- 
tude of Antares will be found to be 74° 2’ 3", and 
taking this from 90° we get 15° 57’ 57” forits zenith 
distance. Finally adding to this, according to the 
precept, the declination of Antares 26° 10° 13” 
(because both latitude and declination are south), 
we obtain 42° 8’ 10” south as the latitude of our 
station. Had we employed a star with north 
declination (such, say, as 5 Aquile), the calculation 
would have stood thus: Star’s apparent, or in- 
strumental, altitude 44° 59’ 43”. From this, fol- 
lowing the table, we deduct 58” for refraction; the 
remainder 44° 58’ 45” being the true altitude, and 
obviously 45° 1’ 15” the true zenith distance. From 
this (latitude being south and declination north), 
we subtract the star’s declination 2° 63’5". The 
remainder will be 42° 8’ 10” as before. 


To obtain longitude accurately is a matter of 
the greatest difficulty, nor can I pretend to furnish 
“ Young Aspirant’’ with any method of deter- 
mining it, save approximately, by aid of the means 
at his disposal. If his chronometer has been 
brought out from England, and indicates Green- 
wich time, its error and rate moreover being 
accurately known, the matter will be much sim- 
plified, inasmuch as he has only to determine his 
local time in the manner to be immediatel 
explained, and the difference between this 
and that shown by his chronometer (when corrected 
for error and rate), will give his longitude by in- 
spection. I must suppose, 


“JI bo 


204), the Nautical 


though, that his 
chronometer only shows his local time, In order 


to utilise this he must know our longitude roughly. 
We will imagine that we are, as nearly as we can 
guess, about 9} hours east of Greenwich, and that 
we are observing on July 18th, 1882. Turning to 
p- II. of the month of July in the Nautical 
Almanac, we find that the ‘‘ Sidereal Time at Green- 
wich Mean Noon ” will be 7h. 44m. 46-41s. It will, 
though, be found, from p. 494 of the same work, 
that if the place of observation be not on the 
meridian of Greenwich, the Sidereal Time must be 
corrected by the addition of 9:8565 seconds for each 
hour (and proportional parts for the minutes and 
seconds) of longitude if the place be to the west of 
Greenwich, but by its subtractionif Hast. Tas- 
mania being East of Greenwich, we take the 
correction of Im. 34s., which this precept gives us, 
from 7h. 44m. 46.413., and get 7h. 43m. 12°41s. as 
the Sidereal Time at our local Mean Noon. Now, 
on the night of July 18th, the right ascension 
of 7 Ophiuchi, a convenient star for our purpose, 
is 17h. 3m. 40°68s., i.e., that is the time which a 
sidereal clock should indicate at the instant of the 
transit of 7 Ophiuchi over the meridian. Our hypo- 
thetical chronometer, though, shows Mean Time, 
so we proceed thus: From the star’s right ascen- 
sion, 17h. 3m. 40°683., we subtract the Sidereal 


Time at Mean Noon 7h. 43m. 12°41s.: the re- 
mainder, 9h. 20m. 28-27s., isthe number of Sidereal 
hours, minutes, and seconds after our Local Mean 


Noon, at which 7 Ophiuchi will cross our meridian. 


This we turn into Mean Time by the aid of the 
table on pp. 480 and 482 of the Nextical Almanac, 
80 :— 


h. m. S. 
8 58 32:5340 
19 56:7235 
27°9236 
"2693 


9 18 5645 
If, then, we set the chronometer to indicate 
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9h. 18m. 56°45s. at the instant that 3 Ophiuchi is 
on our meridien, it will show absolutely correct 
local mean time. Having obtained his local mean 
‘time, probably the most available way for the 
surveyor to determine his longitude is by the aid 
of what are known as Moor Culminating Stars ; 
for which he may consult pp. 367 to 206: of the 
Narstical Almanee, and the explanation given on 
pp. 504 and 505. He must be particularly careful, 
however, to multiply these observations, and, 
notably, to observe both limbs of the Moon. To 
confine his observations to either limb singly, is to 
insure the observer being wildly out. I 
appearance of Jupiter’s Ist Satellite in Eclipse, as 
Observed with a small telescope, will give an 
approaimate longitude by comparison with the pte 
dicted Greenwich timein the Nawtical Almanac. To 
expect to obtain accurate longitude, however, with 
a thecdolite, and nothing else, is akin to hoping to 
execute delicate ivory~carving with an American 
axe. I don’t quite know what “ Young Aspirant’” 
‘means by a ‘‘ micrometer attachment to telescope 
of a theodolite.” í 
micrometer (albeit I have never seen such a thing 
attached to a theodolite), he might find the distance 
of an object of known height or width by dividing 
such height or width by the tangent of the angle 
it subtended at his eye. 
exactly 86ft. high subtends an angle of 1° 2” 25", 
how far is it off ? 


The dis- 


If he means an eyepiece- 


In this way; A gum-tree 


86: log. 1'934498 
Log tan of 1%2':15" 8-257913 


4748-8ft. log. 3°676585, or 0-8994 mile. 
Any high-class optician may be depended upon 


to furnish excellent surve} ing instruments. 


“ Cinquanta” (query 49778, p. 204), should 


obtain Mr. Rand Capron's excellent and useful 
work ‘* Photographed Spectra,” 
Spons. 
apparatus employed, photographically illustrated, 
in it. No intelligible reply to such a query as 
ae could be compressed into a paragraph ina 
otter. 


published by 
He will find a full description of the 


Did “ Aqua Fortis’? (query 46819, p. 205) ever 


see an opera- or field-glass in his life? or is he 
ignorant that telescopes with concave lenses have 
been used as ‘‘spy-glasses’’ since the year 1609, 
when Galileo invented this form of instrument ? 
The field of view becomes so constricted with deep 
concave eye-glasses, as to render the employment 
of a really high power upon this form of telescope 


impracticable. 

I can, I am sorry to say, only give negative 
evidence with reference to the subject of query 
46822 (p. 205). I know of no 6th magnitude star 
that lay very near the Moon's path, as viewed from 
the South or centre of England on the night of 
April 26th ; but I can say quite definitely that it 
was not 9 Sextantis which was occulted, inasmuch 
as the Moon was at some distance to the North- 
West of that Star at the hour specified by my 


querist. 

Had Mr. Fleming (letter 20013, p. 216), read the 
predictions with reference to the increase in bright- 
ness of Wells’s comet a little more carefully, be 


r 


"May 19, 1882. 


would have noted that it will not become a day- 
light object until it has passed too far to the south 
to be visible in the British Islands at all. In a 4in. 
achromatic, last night (the 11th), with a power of 
40, it presented a very interesting appearance, the 
nucleus being apparently stellar, and the tail ex- 
tending more than ¿° from it ina n.p. direction 
as & bright beam of nebulous light, and being 
traceable at least 16° farther by averted vision. 

As ‘‘ Orderic Vital” (letter 20022, p. 217) gives 
no reference to the number or page of the query of 
‘‘ Lens,” I am rather at a loss to know what it is 
with regard to which your very able correspondent 
has referred such querist to me. Meanwhile, I do 
not know whether it will be of any use to ** Lens ” 
to say here that Sir George Airy shows, in his 
‘t Undulatory Theory of Optics,” that. if e be the 
radius of the aperture of a telescope in inches, the 
extreme diameter of a star diec in seconds to the 
first black ring will be 2-76 divided by e. Some very 
interesting micrometical measures, made by that 
eminent double-star observer, Mr. George Knott, 
in the course of an experimental investigation into 
the accuracy of this theory, will be found on pp. 
87 and 190 of Vol. XXVII. of the R.A.S. Monthiy 
Notices. Possibly, too, a paragraph in a letter of 
my own (18314), on p. 49! of Vol. XXXII. of the 
ENGLISH MECHANIO, may be of some service to 

‘Lens,’”’ if I rightly gather the tenor of his 
question from what ‘‘ Orderic Vital ” says. 

‘“ Brickwali’? (query 46861, p. 226) must con- 
sult some work ou systematic Entomology for 
minute details ; but L may say here that the filthy 
Blatta orientalis, Cockroach or Black-beetle, 
belongs to the order of Orthoptera. The most 
Immediately patent difference between this and 
the order of Neuroptera consists in the fact that 
ia the latter the four wings, generally equal in 
size, are traversed in all directions by very 
Rumerous nervures (a dragon-fly’s wing furnishes 
a good example of this), whereas the nervures of 
the hinder wiugs in the Orthoptera’ always radiate 
from a central point to the circumference. These 
radiating folds and nervures are wholly absent 
in the posterior wings of the Coleoptera, which 
are really used for flight. A cursory examination 
of the wings of the Blatta will show how unfit 
the th for an ees purpose. 

riting on the day of the appearance of quer 

46870 (p. 227), in the middle of May, I on of 
course not examine a region of the sky which 
is on the meridian between 2 and 3 o'clock 
in the afternoon; but as there is no triple Star 
anywhere near the position indicated by Mr. Tin- 
dale, except 11 Monocerotis, I can only conceive 
that that ıs really the one which he has got hold 
of, malgré the seeming discrepancy in his position 
angles. Unless he either observed the object when 
actually on the meridian, or his telescope is equa- 
torially mounted, he may easily have made a mis- 
take in his estimation of them. He did not reckon 
that of © B did he (taking C as the initial point) ? 
because this would bring him rudely into his posi- 
dion angle of 305°. 

** Neo ” (query 46888, p. 227) would appear to 
be unaware of the fact that the points at which the 
Sun appears in the horizon ou the longest and 
shortest days respectively, vary with the latitude of 
the place of observation. ‘Che simple trigonometrical 
formula for determining them is this: Sin. Sun’s 
declination x sec. latitude = sin. of amplitude 
(amplitude being the distance of the Sun from the 
east point measured on the horizon). Let me illus- 
trate this by an example. Whereabouts does the 
a oe at Beaumaris (lat. 53° 17’) on the longest 
Sun’s Declination North 23° 27’ sin. 9.599827 
Latitude of Beaumaris ,, 63° 17’ sec. 0°223102 


41° 43’ 49” sin. 9°823229 

Therefore, on June 2lst the Sua will rise at 
Beaumaris at a point 41° 43’ 49" to the north of 
east. On the shortest day it will pretty evidently 
rise precisely as far to the south of east. 

I am afraid that Hughes, un ‘‘ The Construction 
of Maps,” published by Longmans, has run out of 
print. If not, it is the very book for Mr. A. J. 
Smith (query 46902, p. 227.) 

A Fellow of the Royal Astronomical Society. 


WELLS’ COMET. 


[20036.]—In your journal for August 21, 1874, 
you kindly permitted me to describe a method tor 
tinding a comet’s orbit by projection. I have em- 
ployed that process to find an orbit for Wells’ 
comet from observations of my own with the fol- 
lowing result: time, June 13, 1882. 


= 48° 20 0" 
$2 = 211 10 0 
À = 78 20 0 
Log. q = 9 0899. 


These elements differ a little from those that 
have been published in the Mrcmaxic, aud I give 
two positions indicated by the above orbit near 
which I think the comet will be. June 1, R.A., 
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4h. 12m., Dec. N., 50° 50’; June 8, R.A. 4b. 42m. 
Dec. N. 36° 35’. The comet will bo nearest to the 
earth on May li7th, about 85 millions of miles 
from us, its distance will then slowly increase; on 
May 25th, it will be 86 millions of miles; on June 
lst, 90 millions; and on June 8ch, 96 millions 
of miles from us, while its distance from the sun 
on those dates will be 61; 44; and 22 millions of 
miles; the motion of the comet in its orbit at the 
same times will be 113,160 miles, 133,400 miles, and 
193,200 miles per hour respectively ; while on the 
13th June, when nearest to the sun, about 11 
millions of miles, its rate of motion will be 276,000 
milesan hour. The comet will not be a very con- 
spicuous object. Owing to its great distance from 
us it will appear small, and from the increasing 
twilight and moonlight and its approach to the 
horizon after sunset, its splendour will be much 
diminished. 

Ihave noticed that comets when approaching 
the earth rapidly increase and brighten much more 
than their nearer distance would warrant; when 
they are nearest, their brightness usually varies 
very much, and when they are departing from us 
they fade away very quickly; of course, this is 
modified according as the com3t is approaching to, 
or departing from the sun: I should be glad if 
some one could say what theories (if any) have 
been formed to account for this phenomenon. 
Also, I should be glad to know upon what data 
the predicted brightness of the present comet has 
been estimated. An answer to the above from 
some correspondent will greately oblige. 

J. Lane. 

29, Wyvis-street, Bromley-by-Bow, May 13th. | 


[20037.]—Own Saturday, the 13th May, I had a 
fine view of the new comet (Wells’), with 12tin. 
mirror, and power about 130. With this aperture 
it presented a bright and conspicuous object, at 
once attracting the eye in sweeping for it. 

The tail was much better defined than hitherto, 
not requiring indirect vision to show its spreading 
outlines. Jn the immediate vicinity of a corona of 
small stars, it was quite interesting to observe how 
rapidly the comet advanced, changing its relative 
position with the stars manifestly and quickly. 
As some of the readers of the Enauiso MECHANIC 
may desire to see how this object will appear 
by-and-by to the naked eye, I furnish a drawing, 


made at the telescope about 10.30 p.m. At that 
time, a faint star was visible shining through the 
tail, showing its extreme thinness. A fine orange 
star, with a companion in the N. preceding field, 
completed a view of no ordinary beauty, and 
which my diagram attempts to represent. 
Droylsden Rectory. S. Mills. 


[20038.]—IN your last week’s issue, you kindly 
reported my observations of Wells’ comet up to 
May 6th. Since then I have seen it three different 
times—viz., May Stb, 10th, and 13th; each time 
between 10.30 and midnight. On the 10th it was 
exactly below Gamma Cephei, and on the 13th it 
had entered Cassiopeia. On that night the nucleus, 
stars 23 and 21 Cassiopeia, were in a straight line, 
each being equidistant from the other. The tail 


‘extended beyond these two stars and embraced 


them; the stars shining brightly through. 

The night was very tine, and the view as good 
as any I have hitherto had. It is keeping close to 
the path indicated by Mr. Hind. It does not 
appear to me to be brightening much, and I doubt 
whether it will ever become a conspicuous object, 
as it is travelling fast into a light region. Knowing 
where to look for it on the night of the 13th, by 
the aid of the two stars above noted I could just 
pick it up by the naked eye, and this was fully as 
much as a friend and I could do. This was after 
seeing it through my telescope, and thereby ascer- 
taining its exact position. L. T. Fleming. 

Berwick-on-T weed, May 15. 


s 
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WENHAM’S NEW MICROSCOPE. 


[20039.]—I snouxp not have noticed Jetter 20021 
as it is written by an anonymous writer, had he 
not insinuated that I pirated the idea, or derived 
my ‘‘inspiration”!! from Dr. Edmunds, This I 
totally deny. I had noteven read his remarks, 
published in the Journal of the Royal Microscopi- 
cal Society. : 

On the first appearance of the ‘‘ Wale”? micro- 
scope, I made some diagrams with the arc struck 
from the object -point as a centre; the result was 
unsatisfactory, as no substantial room could be 
obtained on the limb for clamping the arc up to 
90°, or from the required horizontal to the vertical 
position. There can be but little claim to inven- 
tion in this idea, as it might readily occur to any- 
one looking at the illustration of the ‘“ Wale” 
microscope then published. 

A description with figures had been sent to me of 
an equatorial telescope, designed in the year 1868, 
and published in Carl's Repertorium fur Experi- 
mental-Physik, in which all the motions were de- 
rived from the eye as a centre, so that the observer 
need not move in the least from his position in 
viewing every portion of the heavens. This gave 
me the idea of a microscope in which all the 
motions would be round the object-peint as a 
centre. 

As the writer of letter 20021 had no access to the 
workshop of Messrs. Ross, it is absurd for him to 
assert that the microscope proved a rickety and 
unmanageable contrivance, when the fact is, that 
it has the firmest standing, and is more free from 
tremor, than any microscope of the class that has 

receded it, as the centre of gravity is unusually 
ow, and if it appeared some months later than the 
instrument of Messrs. Watson, it is because this 
was a business arrangement; there is no antagonism 
between the firms. nae 

The design was a mere matter coming within the 
scope of my duties, and having been patented, is, 
therefore, not honorary. I have already experi- 
enced sufficient ill-will this way, from persons who 
have claimed as novelties ideas published by myself. 
many years before. ! 

Dr. Edmunds bas described nothing new or 
practicable ; the mere suggestion that he made has 
not even been illustrated by him, and I understand 


that he failed in the attempt to get together a 


microscope ef the “ Wale” form, with the arc 
struck from the object-point, and the instrament has 
never seen the light. F. H. Wenham. 


[20040.]—Our attention having been called to 
the letter of ‘‘ Another F.R.M.S.”’ in your current 
issue. It is not our intention to enter into a con- 
troversy with the writer as to the origin or con- 
struction of the above microscope, preferring to 
leave your readers to form their own estimate of 
his remarks, which appear to us to savour more of 
malignity than fair criticism. a 

Ross and Co., Opticians. 

112, New Bond-street, London, W., May 15. 


WENHAWM’S AND WATSON’S MIORO- 
SCOPE STANDS. 


ce ae the current number of your valu- 
able paper I see a letter (20021) by ‘‘ Another 
FRAIL.” in which he does Mr. Wenham and 
the inventor of the microscope known as ‘‘ Wat- 
son’s,” the honour of pointing out that the origin 
of their instruments is due to certain words gala 
by Dr. Edmunds at a meeting of the oyal 
Microscopical Society on the evening of November 
10, 1880. | 

Permit me, Sir, to give to this statement an 
unqualified denial. I know it to be uatrue in both. 
cases, but will leave Mr. Wenham to meet the 
statement touching himself (should he think it 
worth while) in his own way. 

But, as the inventor of the stand known as 
“ Watson’s,’’ I beg to state that its origin was not 
inthe remotest degree connected with eying 
that Dr. Edmunds ever said, wrote, or thought. lt 
was devised—as is well known to many—long 
before the words quoted by your correspondent. 
were uttered, and primarily for a purpose in the. 
perfecting of microscopic vision, which, to judge 
from his letter, he has as yet failed to grasp. 

John M. Moss. 

19, Eldon-place, Patricroft, May 12. 


A TADPOLE SLIDE. 


°20042.J—“* Vorvox ” (see letter 20020) would 
find it easier to construct a special slide for his tad- 
pole than to use the method he advises. His method 
prevents the use of a higher power than the }in., 
und never insures the taul lying flat from end to 
end. The use of chloroform, too, retards the circu- 
lation. I send the description, with a drawing, of 
a slide, easily constructed, that enables the micro- 
scopist to view with an eighth of an inch glass the 
circulation ia any part of a tadpole’s tail; and that 
without injuring the cbject. Two pieces of vul- 
canite ring are fastened tu an ordinary 3 by 1 glass 
slide, so as to form a small oval cell, just large 
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enough to admit the body of the tadpole. The cell 
must havo a free opening, so as to allow the tail to 
project out of it, and lie along the slide. Close to 
the opening of the cell an ordinary square thin 
cover glass is cemented on the slide by means of 


Canada balsam, for the purpose of raising the tail 


to its proper level with the body. On each side of 


this must be cemented two small oblong pieces of 
thin glass (made by dividing one of the little square 
covers in half) ; these will then form a kind of cell 
for the tailto lie in. Take a tadpole out of the 
water with a dipping-tube, and place the body in 
the oval vulcanite cell, when it will be securely 
held there by capillary attraction; the tail will 
then project along the slide, and may be held there 
by a square cover glass being placed over it. 
Another small square being placed over the body, 
it will be found that the tadpole is quite comfort- 
able, and can readily be examined with high 
powers by the hour, without a chance of his mov- 
ing. It is well to make these with the cells of two 
or three different sizes, to fit tadpoles of different 
stages of their growth. It is necessary that the 
` cell should be only a trifle larger than the body of 
the tadpole, so that it is impossible for him to get 
his tail curled round the body, there not being room 
for it ; hence it must be outside. 


Alf. W. Stokes. 
Paddington Vestry, W. 


ASTRONOMICAL — ELECTRIC LIGHT- 
ING DANGERS — STRING VIBRA- 
TIONS. i 
[20013.]-—NorT having any of the works mentioned 

by “Ascalon?” in letter 19992, I cannot compare 

his diagrams with theirs; but very likely they show 
either the formation of an image or how achro~ 
matism is maintained, so he cannot expect them to 
appear so ‘‘simp!e’’ as his, which show nothing. 

If Mr. Johnson had said that the current from 

Edison’s dynamo could not pass through his body, 

he would have been nearer the truth. I should 

think I had to state six times in as many days after 
the statement appeared that it was all humbug, 

and if ‘Sigma ” had not saved me the trouble I 

should have criticised it in “ours,” so G. A. 

Moore’s letter is only a waste of spaca. 

“ Fiddler” also fills nearly a column in order to 
extract information which a query of two lines 
would have brought forward, and in going ‘ out 
of the beaten track’’ to attempt an explanation of 
a well understood fact, he gives a rough imitation 
ofan exp. I saw worked last July by Professor 
Guthrie, wh» proved experimentally that when a 
string is fixed at one end to a vibrating fork (the 
other end being carricd over a pulley and weighted) 
the number of segments is, within certain limits, 
inversely proportional to the sq. rt. of the stretch- 
ing weight. Stick a shilling on one prong of a 
small tuning-fork, and see how long it vibrates, 
and then don’t wonder that your hair-pin will not 
vibrate and carry a greenhouse shelf, or at any 
rate its own weight on one leg. The vibration of 
the thread is produced by the vibration of the hair- 
pin, and not by its sound, which is merely a sensa- 
tion produced by its vibrations. The G string 
responds to the vibrations of the soundboard when 
produced by the upper G, and as the length of a 
string is inversely as the number of its vibrations if 
G vibratesin unison with its upper octave, it can 
only do so when it is divided into two equal parts 
by anode at its centre. 

The productinn of overtones is not caused by 
weight, but by bowing the string near one end (the 
bridge). If weight did produce overtones you would 
require a strong ‘‘third finger ” in order by stop- 
ping the D to put four times the tension on the G 
_ that the latter obtained in turning by peg. 

J. M. Stocks. 


TO MR. BRASHEAR, “ORDERIC VITAL,” 
AND ‘“PRISMATIQUE.” 


|20044.)|—I TENDER my thanks to Mr. Brashear 
for his full reply about the colours of the first and 
second order. I shall have occasion to use the in- 
formation when I come to the working of flats, 
which I am afraid will be some time yet, for no 
one knows how much time is taken up in trying 
all the experiments necessary to the satisfactory 
elucidation of all the laws that govern the various 
processes involved. 

I am glad ‘‘Orderic Vital” (19968, p. 172), 
thinks the rule I use the correct one; it is perhaps 
a difficult matter to demonstrate it mathematically. 
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The way I decided which rule to adopt was simply, 
judging from the discussion that was carried on in 
our columns some time ago, although not a suffi- 
cient mathematician to prove it for myself, I 
judged from the arguments for this rule and for 

r. Draper’s, that Dr. D. was mistaken, and it 
appears my judgment as to where the truth lay 
was correct. Can any one prove the rule to be 
wrong? Some, I know, think itis; but they will 
have to explain how it is that when a speculum 
is worked to this rule the outside, intermediate, 
and centre rays have all their foci at one point for 
parallel rays; this fact confirmed me in the adop- 
tion of the rule. I should like to know whether 
this rule strictly applies to a speculum one-third 
its focal length in diameter, as it seems very nearly 
to do toa speculum one-ninth its focal length in 
diameter. It may be only an approximation to the 
truth for the latter speculum, and considerably out 
for the former; this is important to know if we 
wish to make short Cassegrain or Gregorian tele- 
scopes. ‘‘ Orderic Vital’’ suggests that those who 
have a Calver or a With speculum should test 
theirs by this rule, and see if they answer to it. 
Now, many who would like to help to settle this 
question and have a Calver or a With speculum 
may not have the necessary apparatus to prove it, 
much as they may desire to know if their specula 
are according to it. I, therefore, offer to any such 
that if they will trust me with their Calver or 
With speculum, and will send it to me, I will test 
it for them, and this will, as ‘‘O. V.” suggests, be 
a very practical way of helping to settle the 
matter ; but surely it may be settled by mathema- 
tical proofs, and I hope that now the question is on 
the anvil, all who can help, either practically or 
theoretically, will strike the iron while it is hot, 
and besides, not allow the correspondence to 
degenerate into a mere assertion of opinion, and 
mere lengthy letters; let us all unite to settle the 
matter once for all; whatever previous opinions 
we may have to give up, truth is certainly worth 
confirming to those who have it, and far more 
worthy of the space that error now occupies in 
the minds of those who have perhaps long 
cherished it than that ercor As to the use 
of the eyepiece in testing at the centre of cur- 
vature, I have discarded it for some time. I did 
not find it so convenient, nor so delicate in my 
hands. One great objection to its use is the great 
care necessary to get the axis of the eyepiece in an 
exact line with the axis of the cone of rays, but if 
any wish to try the use of the eyepiece, I shall be 
happy to describe how I did it. I think it is not 
the best way, but those who think it is may like to 
try it for themselves. 

I am always-glad to see a letter from “ Pris- 
matique.” Itis bound to be brimful of practical 
information. I fully admit the force of all he says 
in his letter (19969, p. 172), about grooving, &c.; 
yea, I admit its truth, and hope to give paper a 
fair trial; perhaps if I had as much practical 
knowledge of the polishing with paper as I have of 
the polishing with pitch, I might beable to recom- 
mend it in preference to pitch. I am sure of this: 
we are all much privileged in having one in the 
trade (I question whether there is another in all 
England) who so thoroughly will throw off the 
trade reserve. No one but he who so loves his art 
as to be above its mere gain, could thus come for- 
ward to our help: his letters are like a good gold- 
mine, to be carefully preserved and looked over by 
those who know the worth of real gold. 

H. A. Wassell. 


Addenbrook Villa, Love-lane, Stourbridge. 


GRINDING AND POLISHING GLASS 
SPECULA. 


[20045.j—A VERY simply constructed apparatus 
can be made to melt and straiu the pitch at the 
same time, if an oven isused. An earthen pipkin, 
glazed inside, with a capacity of at least three 
times that required for the pitch; fa wooden [rod 
long enough to project over the sides a few inches, 
and a square of muslin, are the tools required. The 
pitch procured at the chemi:t’s shop in the boxe is 
the hest; the lid of the box only need be taken off, 
the box then, bottom up, placed in the centre of 
the muslin, the corners of the muslin gathered up 
and tied round with a string, dumpling fashion, 
the ends of the string tied to the wooden rod. Now 
suspend the muslin bag at a short distance from 
bottom of the pipkin, and place in the oven. Care 
must be taken not to have the oven hot enough to 
scorch the muslin, or it will be weakened, and the 
pitch break through. Straining and melting is 
thus done at once. When all is run out, have 
ready a pail of cold water, and lift out the bag 
aud drop bag and contents into the water; a lot 
of trouble is avoided by this plan. It usually 
takes four hours of simmering to drive off the oil 
of pitch sufficiently, very frequently much longer. 
When the pitch has simmered four hours, it is well 
to test it roughly. With a clean stick drop a 
small quantity on a face-plate or other cold 
smooth surface ; let cool; if, when cool, it sticks 
quickly to the finger pressed upon it, it requires 
more boiling. It should take the impress of the 
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skin, and leave the finger clean when boiled 
enough. j 

There have been many ingenious plans adopted 
by amateurs for testing by allowing a small weight 
to rest on a mass for a given time. The late Mr. 
Lassell used a sovereign standing on its edge ; but 
asthe speculum was a metallic one, his test of 
‘‘ three impressions of the milled edge of the coin 
in one minute ’’ would prove the pitch too soft for 
glass specula. One impression in one minute, if the 
specula is upwards, and two if the polisher of light 
wood is used upwards, would be nearer the mark 
for this test. , 

Amoment’s consideration will satisfy anyone that 
the test is not a common workshop test even now ; 
asa sovereign is not always ready at the work- 
man’s hand: the rule of thumb is usual. The 
literal rule for the thumb-nail is the workman’s 


testing tool, and I find it difficult to describe the 


application. ‘The amateur, however, can generally 
get over these little difficulties in another way. In 
working, dragging is a sure proof that the pitch is 
too hard or the temperature too low. If, on the 
first examination of the surface, after using the 


pitch pelisher, the surface presents a blue stained: 


appearance (like the surface of tarry water), the 


po is too soft, and must be scraped off, and fresh, 


arder pitch tried. The method described by Mr.. 
Brashear seems a very good plan when that form 
of polisher is used; but for the wooden-backed: 


polisher it is better to roll the pitch into rods, and 


lay them along the edges of the laths. If the 
pitch is of dough-like consistency, and quickly 
managed, this is nota difficult job. There need 
be no great thickness of pitch, say, jin. at mo-t. 
By moulding quickly, the faces of the ridges only 
need warming. Then, by the use of the ‘‘ marra’’ 
tool and tissue paper, as described, the transverse 
grooves only need cutting in: the longitudinal are 
already formed, and need trimming along the 
edges to something like uniformity. 
Prismatique. 


ELECTRO-MAGNETIC MOTOR. 


[20046.]—Mr. Hux ey, in letter 19997, has not 
given any factors for the determination as to 
whether or not it is possible to use the alteration 
of state in magnetising and demagnetising soft iron 
for motive power, and until are known, lst, the 
amount of contraction, and 2nd, the electric force 
necessary to produce it, speculations on results. 
must be very wild indeed. Mr. Huxley assumes 
the force is enormous, whereas the probability is 
the force is very minute, in fact, just sufficient to 
overcome the friction of the particles of iron. It 
is also probable the elasticity of iroa would com- 
pletely baffle any attempt to employ the alteration 
of state as a motor in the manner suggested by Mr. 
Huxley, and if the iron be under any stress, the 
electric force would probably have to be increased 
to the extent of that stress, so as to overcome 1t. 

There is, however, one method that might be em-- 
ployed to produce motion, which is as follows :— 

It is evident if a system of long electro-magnets 
be balanced round an axis, and each magnet be 
contracted when it enters one half phase, and re- 
main so until it emerges into the other half-phase, 
the centre of gravity would be altered, and rota< 
tion would follow. Again, it is not difficult to 
magnify this result by making each electro-magnet 
carry a piece of thin lead shaped so as to form the 
segment of a cylinder at the free end, and thus one 
might even have a few pounds’ weight of thin lead 
falling through a space equal to the diameter of the 
cylinder in a continuous stream, and that froma 
very small electric current. A. C. Ponton. 

Viewfield, Parkstone, Dorset, May 8. 


NOTES ON DYNAMO-MACHINES,.—II- 
(Continued from p. 176.) 


[20047.]—15. Ir R is the resistance of the field- 
magnets iu an ordinary dynamo-machine, and R, 
the resistance of the armature, then that ratio of 
work to waste may be a maximum. R, should be 
somewhat greater than R + R, / 2. The exact 
value depends upon the susceptibility of the iron 
in the machine; the forms, magnitudes, and: 
relative positions of the wires, &c.,—quantities not 
derived theoretically. 

16. In the shunt dynamo, if E be the resistance 
connecting the terminals of the machina, it is best 
to have, approximately, E = VR x R 

17. Since the E.M.F. created in s closed coil is 
proportional to tho rapidity with which lines of 
force cutting the coil are added or subtracted, it 
follows that no E.M.F. can be induced in a coil 
moving parallel to itsclf in a uniform field. If, 
however, the coil be caused zo rotate about an axis 
passing diametrically through it, and lying per- 
pendicularly to the direction of the lines of force’ 
(as in the Siemens continuous current machine), a 
current will be generated in the coil. The current 
will be reversed when the greatest number of lines 
of force cut the coil, and will reach a maximum 
when no lines of force cut the coil. 

18. In a magneto-electric machine, the E.M.F. 
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is simply proportional to the number of turns of 
the armature per minute, and C x Ris a constant 
for any given speed of tho armatare; hence, for a 
dads resistance, the current is proportional to the 
speed. 

19. In the dynamo machine, the E.M.F., or 
C x R, for any fixed speed, is variable, depending 
on the magnitude of R. If R be too great, the 
dynamo will not magnetise itself. In the ordinary 
dynamo, where the field-magnets are in circuit 
with the Jamps, the current, when an extra resist- 
ance is introduced, is diminished, for two reasons 
—(1) Because, with a given field, if R increases, C 
<liminishes ; (2) because, by reason of C diminish- 
ing, the magnetic field is weakened, which further 
diminishes C. In the shunt dynamo, where the 
field magnets are wound asa high resistance shunt 
to the main circuit, an additional resistance in the 
main circuit causes a stronger current to flow 
through the field magnets; hence, the magnetic 
field is made stronger, and this compensates for 
the additional resistance in the main circuit, in such 
a way as to make the current practically constant 
under considerable variations of R. Experiments 
have been made to determine the constancy of the 
current generated by the shunt-dynamo as com- 
pared with that generated by the ordinary dynamo, 
with these results:—The speed was in each case 


constant, and the current varied from 40 to 30 


ampères in the shunt-dynamo, as resistance wasin- 


‘creased from 1 to 2 ohms in the external circuit; 


while in the ordinary dynamo the same variation 
of resistance caused the current to vary from 50 to 
25 amperes. 

20. The shuat-dynamo, with 20 per cent. to 25 
per cent. variation of resistance, gives a pretty 
constant current. But tho fact that the current 
cannot be regulated to any great extent by varying 
R, ronders it inconvenient for many purposes. One 
of the reasons why cast iron has been adopted for 
the field magnets in later dyuamos is to obtain, to 
some extent, the steadiness of the shunt-dynamo, 
even at the expense of current. Cast iron, although 
incapable of being magnetised to the same extent as 
wrought iron, is less liable to become demagnetised, 
aud the magnetic field is consequently less liable 
to vary with every slight variation of R. 

2l. With a uniform field, as in a magneto- 
machine, the E.M.F, is proportional to the revolu- 
‘tions per min. of the armature; hence, if the cur- 
rout circulating round the field magnets be kept 
constant in a dynamo, the E.M.F. will increase 
directly as the number of revolutions. Let r be 
the internal resistance of a dynamo, R the ex- 
ternal resistance, and N the number of revolutions 
per min. of the armature. Since N is proportional 
to (R + 7), so long as C remains constant 1t follows 
that if a now resistance = (R + 7) be added to the 
resistance It, so as to double tho total resistance, 
the speed of the machines can be doubled without 
any danger of overheating, the current being the 
same as before, but the external to internal work 
being now in the proportion of (2 R + r) tor, 
instead of R to r. The mechanical friction is 
obviously doubled also, it may bea little more than 
doubled. 

22. In a T amo whcre the magnetic field is 
constant, the E.M.F. is proportional te the number 
of coils connected in series. Suppose we have a 
machine on the armature of which there aretwelve 
coils. These coils may be connected up in several 
ways (¢.y., the twolva in series, in six pairs, and 
the pairs in parallel circuit, &s.), but if the resist- 
ance of each coil is the same the E.M.F. is propor- 
tional to the square root of the total resistance of 
the armature from brush to brush. 

23. The work done by the current is proportional 
to the square of the current multiplied by the 
resistance. Let H.P. = the work in horse-power, 
then, if R = resistance between any two points 
between which it is desired to measure the energy 


expended, C = current in ampères, and E = 
-E.M.F. in volts between those points H.P. = C x 
E x *0013109 = C? x R x ‘0013109. E. 


_ Errata.—On p. 176, for does not increase in note 
O, read ivcrcases, and for butin the following line 
read aid, 


_ [20048.]—TI wave been waiting for soveral weeks 
in hopes of seeing an answor to “ Fritz” (letter 
197583, p. 591, last Vol.), as Lam in the same pre- 
dicament. With regard to dynamo machines, I 
have made a machine of the samo type as his ; but 
instead of being so small as * Fritz’s,” it has an 
armature l^in, ‘long by 2} diameter, wound with 
four layers of No. 14 cotton-cuvered copper wire, 
and the machine gave au excellent current. But 
the E M F was so low that it would not overcome 
the resistance of an ordinary Swan lamp of 20 
candle power, nor even ring u bell; so I wrote to 
the Editor of the journal in which the instructions 
appeared from which I made the machine, to know 
the cause; but, instead of inserting my letter, the 
Editors answered themselves, and suid it could be 
remedied to any extent by winding the armature 
with tiner wire aud a greater number of convolu- 
tions. I have accordingly wouud it with eight 
layers of No. 1S cotton-covered wire, with com- 
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mutator in same position as formerly, but the 
machine will not now produce the faintest spark. 
I have altered commutator, reversed wires of field- 
magnet, and tried everything I can think of with- 
out success. Will “Sigma ”? or Mr. Lancaster or 
any experienced electrician come forward and help 
us? I want the machine to light a Swan lamp and 
charge Faure batteries. In conclusion, I may say 
the field magnet is wound with 12lb. of No. 14 
cotton-covered wire. Fainothearted. 


DR. HAY’S SIMPLE BAROMETER: 


[20049.]—I nore Dr. George Hay (20024) is not 
laying the flattering uaction to his soul that his 
simple barometer is an invention. No one doubts 
its efficiency ; but to my knowledge it has been used 
in Scotland, and, I suppose, in miny other 
countries, fora great many years among farmers 
and others whose fuith in the barometer has been 
shaken by observing the mercury standing at, per- 
haps, 30°5 and rain coming down in torrents. Apart 
from knowing of its existence in this manner, I 
find it mentioned in a little book (almost worthless 
scape) called the ‘‘ Weather Indicator.” The 
principle has been well known for many years, 
although the particular mode in which Dr. Hay 
makes it may not have been generally adopted. As 
taking a considerable interest in all kinds of home- 
made barometers, I have used for more than a year 
a storm-glass, which must be familiar to many 
readers of the MECHANIC, and which, I know, is 
well known among seafaring men on the south 
coast of England, and also among the fishermen in 
the Orkneys, although in intermediate parts it 
seems to be very little kuown or appreciated. It 
consists of a pick!e bottle with a large mouth, 
almost filled with water, and a Florence flask 
inverted, and the;water rises and falls within the 
tube of the flask in correspondence to the weather. 
It acts exactly as the storm-glass of which Dr. 
Flay speaks, by the different tensions of the atmo- 
spheres outside and inside the flask. The difficulty 
with it, as with all home-made barometers, is that 
it is very subject to temperature, but when keptin 
a room such as a bedroom, on the shady side of the 
house where no fire is used, it acts with great 
satisfaction, and predicts storms of wind and rain as 
quickly as any barometer. I have made repeated 
experiments extending over several months with a 
thermometer and a barometer alongside the storm - 
glass, and I find that it is very much more subject 
to atmospheric pressure than temperature. 

I find that a rise in the thermometer of 10° is 
nearly equal to a fall of the water in the tube, 
caused by the expansion of the air in tho flask, of 
žin., the diameter of the tube being about żin. It 
1s easy, Of course, to paint lines on the tube to 
notice the rise and fall. I could give many in- 
stances where such a storm-glass has been of great 
service to small coasting vessels, which do not carry 
barometers, and I know masters of large vessels 
trading to the East who curry the two bottles 
regularly, and would not be without them for any- 
thing. 

Glasgow. R. H. 


MEDICAL REPLIES. 


[20050.]—Scrortnous GLANDS IN NECK (46852), 
—Read my recent reply on scrofula, 


Sern Disease (46920).—Sufferer from sycosis for 
23 years asks, ‘what is the application which I 
should use after the hairdrawing and poulticing 
already recommended ?’’ ‘This is a practical ques- 
tion not quite answerable without seeing the 
patient. But the object is to kill the parasite with 
a poisonous substance that can be made to pene- 
trate the skin and hair follicles, and yet not injure 
the skin. Generally, my choice would lie between 
the following :—(1) a 5 per cent. solution of 
carbolic acid ; (2) treshly precipitated yellow oxide 
of mercury in very fine division, mixed thoroughly 
into soft vaseline—say, l part of oxide to 7 of 
vaseline; (3) the nitrate of mercury ointment, 
commonly called citrine ointment. The latter is 
of a citron colour, the former of a fine golden 
yellow: if touched with a knife or other metallic 
substances, they blacken and spoil. Go gently to 
work, so as not to produce erysipelas of the skin. 
Should the skin become intlamed, stop the parasiti- 
cide, bathe with warm water, return to the 
poultice, and, ou recommenucing, use weaker pre- 
parations. Give one application an exhaustive 
trial before commencing another, or use different 
applications on dilferent parts of the skin, so as to 
test them accurately. Do uot mix the applications. 
It should be recollected that sycosis is inrectious. 

James Edmunds, X.D., &c. 

Grafton-street, Lond-street. 


SMALL MILLING MACHINE. 


f2005L.J— J. K. P.” describes a milling 
machine which ho has fitted to one of his lathes, 
on page 185, Vol. XLI. It seems a very nico ar- 
rangement, and I should like much to see it. I 
think “J. K. P.” would afford useful aid to many 
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there described, carrying the following divisions . 
300 outside, then 11, 13, 14, 17, 19, all in one row 
(I do not understand how they can be arranged 
to be all in one row), 216, 140, 96, St. 

I have two lathes, and would like to také his 
rap and add his milling machine to one of 
them. 

I have also, in same vol., page 156, been look- 
ing at Mr. Plant’s description of his geometric 
chuck, first part. Would “J.K. P.” kindly say 
if it would do to try and make sucha chuck, using 
Lloyd’s 14-pitch wheels for the purpose. My 
lathe, to which I thought of applying it, is one 
with a gap, which allows a face-plate 18in. in 
diameter, to swing. It is very similar to those 
advertised in your’columns by Selig and Sonnen- 
thal, din. centre, 6ft. bed, with two driving- 
wheels. 

I purpose using a 96-toothed wheel mstead of 
hs 120-one, and a72in place of the.96 ratchet- 
wheel. 

There would be some labour in turning down ‘the 
wheels to about half their present thickness, leav- 
ing a boss, but I fanoy with them a very inexpen- 
sive chuck ‘might be made. Of course its power 
would be rather less than ‘ Plant’s’’ one, as the 
96 wheel would only divide ten times in place of 
fourteen, as the 120 does. Gereb Admi. 


ORNAMENTAL SLIDE-REST. 


[20052.]—I BEG to thank “F. W. G.” for his 
endeavour to explain by diagram the clamping 
action of his longitudinally-divided nut upon the 
leading-screw of a slide-rest. No doubt the nut 
would so act, as shown in the diagram, where 
there is, as there represented, a new and unworn 
nut and screw. But the question is, what would 
be the action when the nut has been worn by use ? 
And if “F. W. G.” had drawn on a larger scale 
the sectional form of this worn thread, he would, 
I think, have seen that the wedge action is effec- 
tually prevented by the two corners or ‘‘steps,’’ 
which are formed in any case, and which stop the 
nut from closing sufficiently upon the screw to 
produce a wedge action. The effect of thus 
clamping the nut on the screw will, in fact, be to 
part the surfaces of the threads, which should be 
in contact, and all the work will be thrown instead 
onthe end of the screw-thread, which will work 
upon the:steps until it wears it away by friction, 
when backlash will again ensue, us I remarked in 
a former letter. 

The external thread of the leading screw, whether 
the outside is flat or rounded, has by friction en- 
larged the internal thread of the nut, in the casoof 
backlash, beyond its own sectional size, and nothing 
smaller than this enlarged cavity can fill it and act 
asa wedge. “F. W. G.” allows this to be the 
case in the flattened screw, and I think he will find 
but little difference when the thread is rounded. 
Continual screwing up of the nut aud wearing 
away the step bit by bit muat be resorted to until 
“ backlash ” is exterminated. aud all this time the 
screw will have been working in the nut under 
most disadvantageous circumstances for a slide- 
rest. 

I think “F. W. G.” will admit that the steps 
will be formed in any case, and that he would be 
glad to part with them. Prevention is better than 
cure ; and the only remedy I see is to make that 
portion of the internal thread of the nut, which is 
in the engraving unoccupied by the truncated 
thread of the leading screw, square instead of 
angular, or rather a little more than this portion. 
No corner or step would then bo iormed by wear, 
and the nut, when screwed up, would work upon 
the whole of its thread surface and backlash 
would be extirpated. 

There would not be much diñiculty in cutting 
this small depth with a specially formed internal 
screw-chaser. 

This mode of curing backlash would then bo 
better than that which I advocated, inasmuch as 
my plan throws all the wear on half the screw- 
surface of the nut; but I question whether the 
superior action of a square-threaded screw and nut 
dows not decidedly outweigh this aay 


FOUR-JAWED CHUCK. 


(20053.]—Onr of your correspondents having 
expressed a wish for a description of a good four 
independent-jaws chuck, 1 give illustrations of 
one 1 have in use myself. It is an exceedingly 
useful chuck for anyone who works much in metal, 
and I also frequently use it for woodturning. Iu 
many ways it is superior to the Awerican self- 
ceutring chucks, though not so good for holding 
twist-drills as the latter, acd for a few other pur- 
poses the American chuck is very handy. I have 
two of them myselr; for not only is it very easy 
to centre accuretely arounl article in the indepen- 
dent-jaws chuck, but it will hold almost any irre- 
gular shape. 

Fiz. 1 isa front, and Fig. 2 a back view; the 
latter shows the mechanism. Mine, whichis 10}in, 


if he gave in your pages a drawing of his pulley ! diameter, is cast with ho!lows in it, as seen in Fig. 


~. 
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f 
4, for the sake of lightness, and the raised ribs | Fig. 3, of the leading screw, and the screw is 


be left solid; but in any case, the slots through 
which the jaws work ought to be cut out of solid 
metal. Mune is cast iron, as it is much easier to 
do so than to true them up when cast hollow. 


‘give it rigidity ; but for a smaller lathe it might | secured from moving endways by a semicircular 


groove being turned in the collar in which two 
steel pins, one on each side, engage, which are 
driven through the chuck, as shown in Fig. .2. 
After the screw is in its place the holes for these 
pins are so drilled that when in their places half 


-| the pin isin metal of chuck and half in groove of 
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Fig. 3 shows how the jaws are made; they should 
be of steel, or well-hammered iron casehardened ; 
the part A should bea good deal broader than the 
slots, so as to take up a good bearing on front of 
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chuck; they are turned out in three steps—for a 
smaller lathe two might be sufficient—in order that 
they may take in articles varying considerably in 
size without much movement of the leading screws, 
and these steps should be equally proportioned, 
The part B, Fig. 3, must be nicely fitted to pass 
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through the slots without side-shake, and 
if is in cutting out slots like these, that the 
milling attachment of my ‘lathe (which I 
formerly described), acts so well, as it cuts 
them out true and parallel very rapidly, though 
of course they can be made by drilling and filing ; 
but in doing them this way a considerable 
amount of skill with the file is required, more 
than most amateurs possess. The four holes, two 
of which are seen on rim of chuck. are drilled 
with a pin-drill the same size as the collar C, 


collar. The jaws are moved by turning the screws 
with a box-spanner, Fig. 4, which is inserted 
into the holes on rim of chuck, the squares on 
end of leading sorews being flush with rim. The 

late and nut which secure jaws are shown in 

ig. 3; the slight step on plate fits the slot and 
prevents it turning round. A number of con- 
centric circles are cut on front of chuck, Fig. 1, 
which assist greatly in centring work, anà the 
steps of the jaws must be turned true in their 
places. This chuck, to be efficient, requires to be 
made strongly and carefully, and is a very ex- 
pensive one to buy, costing as much or more 
than a slide-rest for the same sized lathe, but to 
anyone who cares to make it will amply repay their 
trouble. The leading screws in my chuck are 
gin. diameter, but for a din. centre lathe }in. 
would probably be strong enough, and if one has a 
screw-cutting lathe, are better made square- 
threaded; the chuck should be as large as the 
lathe will take in. Now, a few hints with regard 


‘| to centring work in this chuck: if it be round, see 


which of the concentric circles on face of chuck is 
nearest in size to it; move in your jaws to this 
circle, and fix article between them. 

lt is most convenient to have two spanners, for 
by fixing them on two opposite screws and tarning 
them simultaneously in the same direction, one 
jaw moves towards the centre and the other from 
it, and so the work is carried, still held fast 
between the jaws across the ceutre of chuck, and 
by revolving ıt and holding a piece of chalk against 
the edge of work you can see when it is running 
true. If the work to be chucked is not circular, 


-| the best way is to make a dot with a centre punch 


at the point you wish to be the centre, and havin 
fixed work between the jaws, bring up the back 
centre of your lathe to it, and move screws of 
chuck until the point of back centre drops into the 
ceutre punch-mark. I need hardly mention that 
the leading screws must be steel, as there is con- 
siderable strain on them. F. W. Q. 


CHANGING-BOX FOR USE WITH DRY 
| PLATES. 


[2C054.]|—THE above sketches represent a form 
of changing-box, which is designed for use with 
4-plates. lt consists of a box of 4-deal, of dimen- 
sions shown, dovetuiled together (Fig. 1). A longi- 
tudinal partition is fixed in it at 33in. from the 
front, and two cross partitions between it and the 
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front, forming the boxes (a, b, and ec), the two 
outer ones being thus of a size to hold 3-plates. 
These boxes have sliding covers of }-mahogany 
grooved into the front of the Jongitudinal parti- 
tion. A narrow strip of wood screwed on the top 
of each serves to move it; the long space d holds 
the camera and dark slides for travelling. The box 
shown was made to suit a small Lancaster's ‘‘ Mor 
veilleux.’”” The box is covered in by a double 
cover, as shown by the dotted lines. The outer 
one consists of black twill, and the inner one of 


yellow twill. They are fastened together only at 
the ends of the sleeves. Tho latter. are 6in. ia 
diameter and 12in. long, with elastic bands for the 
wrists, and are sewn on at e. The cover isat- 
tached to the box, as shown in section (Fig. 2). A 
groove along front and ends of box, and lid } wide 
and 4 deep. The cloth is laid in it, and a strip 
of wood glued and aprigged in above it; a is the 
cloth, ò the tillet. The inner edge of box is 
chamfered off, as at c, to allow of the lid being 
closed. Fig. 3 shows the mode of packing the 
plates. Tha tape ¢ is fastened to bottom of box, 
and led to and fro between batches of, say, four to 
six, plates, which can thus be lifted out. The box 
a is for fresh plates, and ¢ for exposed ones. The 
space 5 may be fitted to hold developing measures, 
&c. A small turn-button keeps the lids from 
shifting about when filled with plates. The box 
may bave either hooks in front or a lock at each. 
end, anda handle iu front to carry it by. l 
N.B.—The sleeves are omitted in sketch (Fig. 1) 
to save space. S. QG. Horton. 


REFRIGERATION SIMPLIFIED. 


[20055.J—Many of us have, no doubt, read of 
the man who was dying of thirst close to a river, 
but unable to partake of it. In such case are the 
people of this country when they hear of millions 
of cattle killed abroad for the sake of their skins 
only, the meat being left for the vultures, while 
we are here paying famine prices for mest. 

There is good reasen to hope that with a simple, 
easy, and cheap process of refrigeration a remedy 


may be fouod which would break up the butchers’ 


monopoly, and also avoid the host of common 
sense which is allowed to be patented. 

This invention dispenses with the use of ice, 
chemical salts, ammonia, ether, compression, &2., 
which are troublesome, expensive, and in some 
cases require time for cooling, recrystallisation, &c. 

The process here proposed is continuous, and 
avoids all the inconveniences above enumerated. 
To explain, when we ascend a mountain at a cer- 
tain height, we find perpetual snow. This always 
corresponds with a certain reduction of pressure, or 
partial vacaum, which fact, taken as our guide, 
exhibits a principle which enables us to construct a 
simple refrigerating apparatus. 

The figure is shown in section. A is the refri- 
gerating chamber, connected at its top with the 
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exhausting.cylinder B, where the two valves ma 
also be observed. The piston-rod is connected wit 
a baud wheel C, which is rotated by a band from 
some part of the steam-engine. At the right hand 
lower part will be seen the valve F (to which may 
be adjusted the weight E), so as to give way at an 
excess of vacuum. This opens inwards to the air- 
drying chamber D (if such chamber is found neces- 
sary), where the air will successively pass over a 
number of trays filled with chloride, of calcium or 
other suitable deliquescent salt, and enter at the 
bottom part of the chamber. 

A small cylinder only will be required, as after 
the vacuum equal tothe reduced temperature as per 
thermometer is obtained, the air only requires re- 
moval to make up for heat penetrating the outer 
casing. Thus is the cooling process continually 


renewed. 
Ba: ry-road, S.E. J. H. Huxley. 


IRON MOULDING—NO. IV. 


[20056 ]—Havira got the thickness on all the 
blades, the face of each is coated with water» 
blacking, and some dry parting-sand shook over 
aftorwards. The top part or cope of each blade is 
now required to be made. There are several ways 
of making the cope. The way in tbis case will be 
by casting two pies for each blade, 7in. in breadth 
and ljin. in thickness; the length and shape of 
them will depend on the breadth and form of blade 
(see Fig. 1). Along the centre of plate there is a 
row of 2in. square holes, ahout 4in. apart. The 
one end of these plates lies on the top edge of 
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bearing, and the other on the bottom edge; the 
end of each extends over the building on each side 
6in. The round holes in the end are for the pur- 
pose of lifting the cope off or on, and also for 
making it fast tothe bottom when casting. When 
the ends of the plates are resting on the bearing, 
that part of the plate that is over the blade should 
at the least be lin. clear for loam. As these plates 
will havo 7ft. in length of a cope to lift, one of 
them will be placed 20in. from the boss, and the 
other the same distance from the outside end of 
the blade, and the one parallel with the other. 
Cast-iron bars are made lèin. square and 7ft. 


long. The bars are now inserted in the square 
holes in the outside plate, and passed on through 
the holes immediately opposite, and to within 2in. 
of the boss, the holes in the plates being larger 
than the bars, so as wedges can be driven in, and 
the one made fast to the other. To the end of the 
top and the bottom bars an angular piece of jin. 
iron is made fast with wire, and kept clear of the 
joint that has been carried from the bottom (up to 
4in. above the boss) of the outside of the blade 
opposite; from this angular piece of iron to the 
ends of the other bars more pieces are attached, so 
as to make it firm and secure. These irons are for 
supporting the building that covers this part of 
the outside of boss. A coat of red loam is now put 
over the face of mould, and over it some building 
loam, as it is less expensive, and answers quite as 
`: well. Building brick is now dipped in clay-water, 
and inserted in between the cast-iron bars, and 
pressed through the loam to within jin. of the face 
of mould. Some parts of the cope are more deep 
than others, and will require the brick to go end- 
ways. Where the blade joins the boss, the same 
care should be taken as in the bottom part—viz., 
put in loam brick, or keep the hard brick well back 
so as to allow the sharp edge to be rubbed round. 
When the cope is all bedded with brick, the joints, 
if any are open, are filled with loam, and the sur- 
face made level. Afterwards, a coat of clay-water 
is applied with a brueh, which, when dried, makes 
it more firm and compact. The joint is pared and 
marked all round, so that when dried and finished, 
and about to be closed, the marks will guide it into 
the same place. The remaining blades go through 
the same process. All is covered now, excepting 
the top of the boss; what has been built stands 4in. 
higher than the boss, and serves as a guide for the 
-top covering. It is slightly bevelled to allow the 
covering to be lifted easily off or on. A joint is 
made with paper in the same manner as the other 
joints; it is now filled with red loam, and a round 
late bedded in with a round hole in the centre, 
arge enough to admit one end of the core, that is 
afterwards put in the boss; on the one side of this 
plate there are projections (commonly called dabs), 
the length they require to be is lin. less than the 
depth of loam. There are also four holes a little 
outside of the centre hole, and placed so as there 
shall be one over each end of the blades. These 
are for what is termed flow-gates. (When the 
mould is full of metal it rises up into the flow-gates, 
into which a small rod is inserted, and made to 
work up and down in the manner of a piston, so as 
to have communication with the boss, that fresh 
metal may be injected to supply the shrinkage that 
takes place while the metal in the mould is passing 
from the fluid to a solid state. The higher the 
flow-gates stand above the mould and kept full of 


(20057.]—I HAVE read ‘‘ Foundry’s”’ letters. In 
No. 1 he says the spindle should be turned. Now, 
this is not ranirnant ( and, as to the making of a 
cross or socket for the spindle to work in, my plan 
is to run up a core on the spindle, so that when it 
is castin the cross it forms a recess: the spindle 
then has two bearings at top and bottom, it then 
works much steadier than bearing all the way (see 


Fig. 1). 
f tail to see the use of the step shown on outside 
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bearing in (Fig. 1, letter 2) ; all that is necessary is 
simply a flat bearing. I am proud to say, in my 
experience, Fig, 3 is a thing of the past. Wheel 
weight and right angle arm are all laid on one 
side fora more improved plan—that is to build 
the blades first, then build the boss, then fill in 
with loam brick. In some shops two blades are 
built at one time, and in some all four (see Fig. 2). 
Cast Iron. 
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CHARLES DARWIN, AN EXAMPLE 
OF THE SCIENTIFIC METHOD — 
EYEPIECES — OASSEGRAIN TELE- 
SOOPE. 


[20058.]—-WirH every word of the first para- 
graph of letter 19991, p. 192, all students of science 
must agree, and I should like to add my word to 
the wail now being sent up by the whole world for 
the loss of the intellectual giant. It is yet too 
soon to calmly estimate the effect of Darwin’s 
writings on science. My intention just now is to 

oint out a characteristic peculiarity in those writ- 
ings, and that is, his consistent search for truth. 
Nowhere do you find a fairer statement of each 
side, nowhere more logical conclusions, than in his 
writings. Those accustomed to debate, feel, after 
reading an ordinary book, scientific or otherwise, 
that there is another side to be read. Darwin's 
books never leave such an impression. One feels 
that it is useless to look elsewhere for adverse 
facts; the most that can be done is to disagree 
with the conclusions drawn from them. Recol- 
lecting this, we begin to understand how he has 
succeeded in changing the entire course of scientific 
thought in such a short time. 

Echoing “ F.R.A.S.’s’’ quotation, let me sorrow- 
fully commend Darwin's works to all lovers of 

u e 


metal, the more solid will be the casting.) The | truth 


building of the mould is now completed; stakes are 
driven down each side of the base-plates to serve 
as guides. Two handles are on each side for the 
purpose of lifting them. When made fast to the 
crane and started from their bed, each one is slid 
back, so as in the hoisting the boss end of the blade 
will be free of the boss that is left standing; or if 
the moulder wishes, the top covering of the boss can 
be dried, or made stiff enough to lift off, 
and the building of the boss can be taken 
down (as it is now no longer required), 
and the base or building of each blade lifted straight 
up and put in the stove to dry. In any case the 
covering of the boss must come off first if the 
blades are to be dried in the stove or on the floor. 
When all is ia the stove one piece remains on the 
floor; that is the bottom of the boss. It is dried 
where it site. Foundry. 


It is indeed remarkable that so much carelessness 
and inaccuracy should be exhibited by writers on 
astronomy when they speak of the principles of the 
construction of telescopes. Those ‘‘ Ascalon’”’ 
ever 19992, p. 193) quotes seem fair samples; I 

on’t know Guillemin’s ‘‘ Heavens,” though, and 
it may be right. ‘‘ Ascalon’s’’ diagrams are quite 
right, but ın the second one the focus is rather 
far from the field-lens, and in the first the rays 
should cross as near the fiecld-lens as the diagram 
puts them to the eyelens. 

The greater complexity of some diagrams 
mentioned by ‘‘ Ascalon ” arises from their repre- 
senting a relatively large image. ‘‘Ascalon”’ will 
notice that his image is only a point, asif of a 
star; if, therefore, he was considering the result of 
looking at an object having a sensible diameter he 
would see that such object would be made up of 


innumerable points, from each of which a series of 
rays would pass through the telescope as 
‘6 Ascalon ” has drawn them, each series, however, 
holding a slightly different position, Suppose 
‘© Ascalon ” to be looking at the moon. image 
of the moon would be formed where the lines cross 
in his diagram, and every point on the moon’s 
surface would send a series of lines through the 
telescope, and converging to corresponding points 
in the image. If only a few of the infinite number 
of series of rays are shown in a diagram it must 
necessarily be very complex. The apparent differ- 
ence at first sight between a diagram representing 
one series, and another representing several series 
of rays, is a rock over which most self-taught 
students of optics stumble. 

When powers are mentioned in a letter they 
always mean the actual magnification, the focal 
length of the o.g., as well as the equivalent focal 
length of the eyepiece, being, of course, taken into 
consideration. ; 

The rule given in letter 19971, p. 172, for finding 
the distance between mirrors in Cassegrain telescope 
is the simplest and best I have seen, and was given 
by “A. N. H.” (letter 18685, p. 209, Vol. 

XXIII.) Paugul. 


A PORTABLE BEDSTEAD TABLE. 


120059.]J—ExJoYING the luxury of quietness, and 
having but few rooms in my house, I contrived to 
turn one of my bedrooms into a study. I gota 
carpenter to make a table to perform the double 
duty of study table by day, and bedstead by night. 
The following is the arrangement :—Len th, 6ft. ; 
width, 3ft. The top of the table is made in the 
usual style of library tables, with American leather 
centre, and polished- wood border, with “ thumb ’” 
moulding. The legs are turned in the usual way — 
in fact, externally it differs not from an ordinary 
table. To get your bedstead the top is made to lift 
off. The sides are made deep enough to screw on 
their inner lower edge bearers lłin. wide, which 
support laths, on which rest the mattress and 
bedding. While at your breakfast, the servant 
throws open the wirdows, makes your bed, puts on 
the table-top, which shuts all in as in a box. The 
whole thing is portable, as the legs unscrew with 
the usual bedscrews; the holes for these are 
covered with shifting ornamented panels made to 
fit over, or turned knobs fitting in the Boli 
eta. 


METEOROLOGICAL. 


(20060.]—THE simple barometer of Dr. Hay 
(letter 20024) is not a new device, but, as a mere 
“ weather-glass,” it is far better than the mercurial 
barometer itself. The appearance of the drop, de- 
pending as it does upon the atmospheric pressure 
and its humidity together, must be as certain an 
indication of rain as we can have. A combination 
cf the barometer and hygrometer to indicate the 
approach of rain was devised by Herr Klinkerfues, 
of Gottingen, some time ago, and briefly described 
in these columns (Vol. XXXIV., p. 278). 

By some mistake a magnetic storm (Vol. XXXV., 
P: 215) has happened prematurely. The sun-spots 

ave not mustered in sufficient numbers yet to ac- 
count for such a phenomenon. 

The Australian drought, too, is altogether out of 
season, for this ought to have been a wet year by 
rights. The Scientific American says that Australia 
is a land of contradiction, this drought having oc- 
curred to confute ‘‘the 19 years’ cycle theory.” 
Can this be yet another cycle? Let us hope it is a 
misprint. f 

An enterprising investigator has compared the | 
statistics of rainfall and the fire insurance returns, 
and has been rewarded by the discovery of a re- 
markable connection. He has demonstrated the 
well-nigh incredible fact thet fires are more 
numerous in dry than in wet weather! But, 
strangely enough, he has omitted to take the next 
step, and prove that fires are most prevalent when 


sunspots are few. 
J. A. Westwood Oliver. 
167, Gloucester-road, Regent’s-park, N.W. 


LEGAL REPLIES. 


(20061.]—Wirrs anD TrusrEes (46360.) — I 
know of no way by which any officer of the Court 
of Chancery can be appointed trustee of a will. If 
the querist chooses to invest a sum of money over 
£20 in the name of each of his children, he can 
make them wards of Chancery by taking the 
proper proceedings, and then the Court of Chancery 
would look after their property upon his death. 
He might also appoint one of his children, or some 
other person, executor of his will, with a direction 
that the assets should be administered by means 
of asuitin Chancery. But undoubtedly either of 
these modes would be very costly and wasteful of 
his little property, and he should find some suitable 
trustee and leave a careful will. 


AUCTIONEERS’ RESPONSIBILITIES (46868).—In 
this case, if the broken part of the article injured 
can be mended, and so the whole restored, it is 
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clear that the price of this part only is the legal 
measure of damage. In refusing to fetch the 
article away, and in claiming the full value ofthe 
whole, two mistakes were made. The proper 
course to adopt in this case is to have the article 
repaired and sue the auctioneer for the amount 
paid for so doing; while as to warehouse room, 
seeing that the auctioneer was presumably to blame 
at the beginning, I do not think any judge would 
allow him to charge for warehouse room under the 
circumstances. . 

DEEDS (46918).—The deeds go with the law is 
the rule at law. I presume that when A. paid 
off the mortgage he took a re-conveyance or 
assignment from B., so that he obtained the legal 
title. With this he should have had the deeds, for 
he then had a clear right to their possession. It is 
nonsense to say that the last deed is the only one 
A. needs, as he would soon find if he tried to sell 
the property. <A.’s proper course is to write for- 
mally demanding these deeds of B., and if they are 
mot handed over, heshould bring an action against 
B. for their unlawful detention. 

; Fred. Wetherfield, Solicitor. 

2, Gresham-buildings, Guildhall. 


THE “ENGLISH MECHANIC” AMA- 
TEUR PHOTOGRAPHERS’ SOCIETY. 


[20062.]—IT is proposed to found a Society, to 
be called ‘‘The Enauish MECHANIC Amateur 
Photographic Society,” on the same plan as the 
Mrcroscopical Society, a project for the starting of 
which appeared a short time ago in these columns. 
The following paragraphs state the objects and 
<ontain some of the proposed rules of the Society, 
subject, however, to the consideration of the 
members, and any alteration or modification if 
necessary :— 

1. That the purpose of the Society be for the 
circulation of prints, negatives, &c., &c., and for 
the advancement of the science and art of photo- 
graphy amongst its members, each of whom will 
be requested to send in one print of each } or 
$-plate he may take for insertion in a scrap- book, 
together with a few brief notes respecting its re- 
production, kind of plate used, lens, exposure, 
light, locality, &c., &c. 

2. That a note-book be published with each 
scrap-book, in which members may jot down any 
useful hints or information, interesting experi- 
ences, &c., &c., which may, if suitable, be com- 
piled and published, each member receiving a 
Copy. 

3. That, for the benefit of beginners, bad prints, 
as well as good ones, be circulated, together with 
notes on them. 

4. The country to be divided into districts, 
through each of which one scrap-book shall be 
circulated at a time, when, having gone the round 
of rire in that circuit, it shall proceed to the 
next. 

5. That a certain period be determined upon for 
each member to detain scrap and note-books (say 
two or three days, as decided upon), when they are 
to be forwarded to the next name on the list circu- 
lated with the said books. 

6. That a committee be annually appointed, who 
shall have the management of affairs. 

T. That every member pay an entrance: fee of 
2s. 6d., and an annual subscription of 5s., payable 
in advance. 

8. That if the Society flourish numerically and 
financially, and it be found advisable, a magazine 
be published at convenient intervals. 

The undersigned will be glad to receive the 
mames and addresses of persons desirous of help- 
tng to form such a society, and giving any prac- 
tical suggestion, &c., &c. 

F. C. Cowley, 
106, Western-road, Brighton ; 


W. B. Allison, 
North Staffs. Infirmary, Hartshill, 
Stoke-on-Trent. 


PROPELLERS. 


{20063.]—I READ letter 20008 by ‘‘ Milford,” on 
propellers, with interest, as it coincides so closely 
with one I made that to all appearance worked 
well, but I could not afford to try it on a larger 
scale. It was two vertical shafts at each end of 
the boat through the bottom, a crank at both ends 
of each; the inside ones were driven by a small 
engine. Attached to the outside cranks was a 
framework working to touch the bottom of the 
boat, hinged to which were twelve floats, concave 
shape, about l6in. wide by Yin. deep, set at a slight 
angle towards the stem, hinged so that at the for- 
ward stroke they all laid to the bottom of the 
boat; at the back stroke they stood out. The 
shock they gave to the boat every time they took 
the water was fearful, and again the forward 
stroke went like a shot out of a gun. 

. The floats in the position I describe gave very 
little slip in my case—too little; they fairly lifted 
the boat forward the full stroke; but they were 
out of all proportion to the boat. It went at an 


immense speed—I should think almost the speed of 
the travel of the engine; but it shook the whole 
affair to wreck in.a very short time. Mec. 


COAL-TAR PRODUCTS. 
(Continued from page 61.) 


[20064.]|—THEsE fractionnaters will be found 
useful to those who wish to value commercially 
samples of crude naphtha and light oils. In the 
case of once-run naphthas, the percentage of com- 
mercial benzols and toluols can generally be ob- 
tained by taking, say, 400cc. of the once-run 
naphtha and distilling in large ordinary retort; the 
portion of distillate which distils over upto a temp. 
of 140° C. will contain most of the benzol and toluol 
present: thus, 400cc. of 45 per cent. once run dis- 
tilled in ordinary retort yielded 280cc. distillate at 
the temp. of 140° C. This 280cc. distillate was 
transferred to flask connected with fractionnater 
and distilled to a temp. of 100° C., it was found that 
148cc. had distilled over. On testing, this proved 
to be 90 per cent. commercial benzol. The portion 
of distillate following this up to the temp. of 120°C 
measured 72cc., and on testing showed boiling 
point 107° C.,and yielded 90 per cent. at 120°C., that 
is, it was commercial toluol. The estimation of the 
solvent naphtha can be made by fractionnating the 
heavy portion left in retort after first distillation. 
It should, however, have been mentioned that the 
ouce-run naphtha requires to be rectified or washed 
with sulphuric acid, as stated in a former article, 
before estimation is proceeded with. The sample 
of once-run naphtha thustested yielded, calculated 
on 100 gallons— 


37 gallons of 90 per cent. benzol 
18 


5 53 toluol 
31 i3 Solvent naphtha 
2 j3 Heavy burning naphtha 
12 33 Loss 
100 


In order to arrive at the commercial value of 
the once-run tested, it will be necessary to calcu- 
late the value of the finished products at the 
current prices, and from the total result to deduct 
discount, cost of freight, working, materials used, 
&c. These vary in different works. 

To estimate the value of a sample of light oil, it 
is necessary to first estimate the: crude carbolic 
acid present by washing with about one-third the 
volume of a solution of caustic soda, sp. gr. 
1:070, or 14 Tw., neutralising the resulting carbolate 
of soda, collecting the carbolic acid, and testing by 
methods to be afterwards described. The light 
oil, after extraction of carbolic acid, is distilled in 
large retort up to a temp. of say 200° C. 

The portion of distillate up to this temp. is then 
redistilled and fractionnated in a similar method 
to that adopted in the case of once-run. 

A sample of light oil testing :— 


980 


62 per cent. 
yielded, on fractionnating, per 100 gals. :— 


3 gallons 50 per cent. benzol. 


j3 ‘3 toluol. 


16 ,, solvent naphtha. 
30 ,, burningnaphtha (sp. gr. °970). 
8 45 crude carbolic acid. 
26 gy creasote or dead oils. 
13 Cy, loss. 
100 


Benzol, benzene, or phenylic hydride C,H,, 
when pure, has a boiling-point of 80°6° C. Dr. 
Hoffman first pointed out the existence of this com- 
pound in coal-tar in 1845. But to Mansfield we 
owe its commercial production. Since 1847, the 
yearly production of benzol kept increasing; but 
it was not till the introduction of the aniline 
colours into commerce that the benzol trade 
assumed any magnitude. The present annual 
production ot benzols in Great Britain is probably 
over 2 million gallons, worth about half a million 
pounds sterling. 

For the methods of producing nitro-compounds, 
aniline oils, and the aniline colours I must refer 
the reader to works on organic chemistry—the last 
edition of Miller’s, Roscoe and Schorlemmer’s, 
Richardson’s and Watts’s ‘‘ Dictionary of Chemis- 
try,” and numerous other works. A largeamount 
of information on fractionnal distillation is also 
ou in the Journals of the Chemical Society for 

19. 

Carbolic acid, or phenol C,H,Ho, discovered by 
Runge; sp. gr., 1'065; B.P., 370° F., or 187'7° C. 
Absolutely pure phenol, first prepared by Mr. 
Chas. Lowe, orystallises at 104° F., or 40° C. It is 
a powerful caustic, heatelin closed vessels, under 
pressure, with ammonia. Phenol is transformed 
into aniline. It is extensively used for medicinal 
purposes, and in a cruder form as a disinfectant. 


But the greater portion of the carbolic acid pro-= 
duced is usod in the manufacture of aurine and 
picric or carbazotic acid. Salicylic acid is obtained 
from phenol, by dissolving phenol in caustic soda, 
evaporating down, and heating the residue in a 
current of carbon-dioxide. 

Crude carbolic acid is obtained from that por- 
tion of the distillate from coal-tar, which has a 
sp. gr. of from 920 to 1:000, and also from the 
lighter or first portions of the creosote oils. The 
oils are agitated for one or two hours with about 
one-third their bulk of a solution of sodic hydrate 
(caustic soda), the sp. gr. of which in different 
works varies from 14 to 20° Twaddell or 1:070 to 
1:100. After agitation, the soda solution contain- 
ing sodic carbolate, which on account of its density 
forms the lowest stratum of liquid, isrun off into 
lead-lined tanks, where it is neutralised with sul- 
phuric acid, when the crude carbolic acid rises to 
the surface of the resulting sulphate of soda solu- 
tion, as a brown oily liquid with a sp. gr. of about 
1-060, and containing from 14 to 16 per cent. water. 
It is, after separation from the sulphate of soda 
solution run into store tanks in order that any sul- 
phate of soda solution whioh may be mechani- 
cally retained by the crude acid may separate. 
The carbolic acid is sold in this crude 
state to the manufacturers of crystallised 
carbolic acid. There are at present two methods 
of commercially testing this crude acid—viz., the 
bottle test and Lowe’s test, the latter being the 
most general. The bottle test consists in taking 
10 fluid oz. (ounces) of the crude carbolic acid and 
distilling in glass retort; after the whole of the 
water present has distilled off, and the oil, which 
has passed over along with water, and formed a 
layer beneath the water in receiver, shows 7} per 
cent. on the 10oz. taken, the carbolic acid which is 
now distilling over is collected in bottles measure 
ing exactly half an ounce. The portions of distil- 
lates in these bottles are then tested for crystallis- 
ing point, a crystal of carbolic acid being 
introduced to facilitate crystallisation. According 
to the number of bottles which have a crystallising 
point of 60° F., or over, the acid is valued; thus a 
sample of crude carbolic acid yielding seven bottles 
crystalling over 60° F., and the eighth bottle 
crystalling at CO° F., would be called eight-bottle 
acid. Ordinary crude carbolic acid of commerce 
tests from six to twelve bottles, and should not 
contain more than 14 or 18 per cent. water. 


Lowe’s test was introduced by Messrs. Charles 
Lowe and Co., and is as follows:—Take 1,000 
grams of the crude carbolic acid and distil in 60z. 
retort ; a 1,000 gram burette is placed as receiver ; 
after the water present has distilled off and 10 per 
cent. oil along with it, the receiver is changed, and 
the distillate collected in a clean dry burette till 
it measures 625 grams : this 625 grams is thoroughly 
agitated, and a small portion placed in a test tube 
and tested for crystullising point, by inserting a 
thermometer in the liquid, and noting the point at 
which it crystallises. In order to tacilitate the 
crystallisation, a crystal of carbolic acid is intro- 
duced into the acid to be tested. Whilst the acid 
in the test-tube is cooling, it must be kept con- 
tinually in motion by moving the bulb of the ther- 
mometer briskly round the interior of the tube. 
Enough acid should be taken to cover the bulb of 
thermometer to depth of jin. Should the test- 
tube require to be inserted in a cooling mixture, as 
is usually the case in hot weather, care must be 
taken that the cooling does not proceed too rapidly, 
and the acid must be, as before mentioned, con- 
tinually agitated by the thermometer, otherwise 
the crystallising point may appear to be a little 
higher than it really is. The thermometer used 
should be graduated to half or quarter of a degree 
Fahrenheit. The usual crystallisiag points of com- 
mercial crude carbolic acid, tested by this method, 
range from 55° Fahr. to 70° Fahr. The temperature 
at commencement is 212° Fuhr. When the water 
has distilled off, the temperature varies from 360° 
Fahr. to 370° Fahr. ; the temperature at end of dis- 
tillation being from 375° Fahr. to 390° Fahr. 


The purified crystalline acid of commerce is 
obtained from the crude carbolic acid by several 
distillations and crystallisations of the various 
fractions of distillate from the crude acid—the 
crystalline acid being distilled with one or two per 
cent. of sulphuric acid, for the purpose of rectify- 
ing or decolourising. 

Patents have recently been granted for im- 
provements in the method of obtaining the crude 
carbolic acid; the improvement consisting in using 
carbonic or sulphurous acid gas for neutralising 
the carbolate of soda solution, instead of sulphuric 
acid, as now used. Should these improvements 
become adopted, the cost of production of crude 
carbolic acid should bs materially decreused, since 
the by-products obtained would be carbonate or 
sulphite of soda, instead of, as at present, the 
almost valueless sulphate of sod:. 

Naphthalene (Cio Hy) i3 present in large quantities 
in the distillate from coal-tar, having a density of 
from 1:000 to 1:010. If the oils having this 
density be exposed to cold in shallow pans for a 
few days, naphthalene will orystallise out. The 
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same lens, and therefore must be in its focus. Hence 

the ciaphragm and the image must occupy the 

it was necessary that some method of test- | same part of the tube. Is that clear enough.— 

ing should be devised by which its value | Pauaut. 

could be approximately ascertained. The first [46467.]—Rheocord.—A line drawn by a lead- 

method introduced by Dr. Gessert, and known | pencil has been used as a resistance in a voltaic 

as the alcohol test, was based on the inso- | circuit. Ido not know what the resistance would 

lubility of anthracene in alcohol, the melting- | be, but it must be immense.—GLATTON. 

point of the anthracene insoluble in alcohol being 

also taken. Following this method came the} [46503.]—Jamming of Tapered Journals.— 

bisulphide of carbon test and Perkin’s test, in | Many thanks, “ J. J. A.’ for your reply; but it 
is still short of my requirements. As I stated on 


which both petroleum spirit and bisulphide of ] 
carbon were used to dissolve the impurities found | p- 178, I merely instanced a lathe-mandrel for con~ 
venience of reference. I want a general rule, 


in crude anthracene. The percentage of anthra- v l 

cene by each of the above methods being deter- which would be equally applicable to the pivot at 

mined by the quantity of hydrocarbons insoluble | bottom of a turbine-shaft or to a friction-clutch, 

in a certain measured quantity of the solvents, | for example. I did not give the weight tending to 

the results obtained by these methods were very | force the cone into its matrix, as I conceive that, 

unsatisfactory. In 1873, Mr. Luck, a chemist at | if it means to jam, it will do so with almost any 
force; whereas, on the contrary, if the anglo 


Meister, Lucius, and Brining’s, published a method cont : 

which, "in a modified form, ‘is now universally | (whether ABC or AB D in diagram, p. 91, is the 

adopted. It is known as the “Anthraquinone | angle is the question I want solving) exceeds by 
ever so little the angle of repose, no amount of 


test.” ung: 
pressure can make it jam. It would doubtless be 


“Take one gram of the crude anthracene, place 
it in a flask of 300co. capacity, fitted with upright | more correct to speak of the angle of repose as tho 
‘angle of friction,” in the case of a swiftly re- 


ond : t 45cc. of 
condenser; add to the one gram anthracene 45cc. o volving mandrel. Of course “J. J. A.” under- 


laci ic aci lition. To this 
Boe Aati Bcidy ppd Bent to cbullition 6 stands what the angle of repose means, and is only 


solution, which is kept boiling, add, drop by drop, a A 
solution of 15 grams of cromic acid in 6ce. of water E O oo when he eays, “I don’t know, 
C. — e 


and dcc. of glacial acetic acid. The addition of 
[46525.]—Botanical.—If “Robur” wants the 


the chromic acid solution should occupy about 
two hours, the solution being allowed to drop | flowers for the herbarium, he should dry them 
down the condenser tube by mexns of tubulated | before a hot stove, pressing them between news- 

papers loaded by a weight. The fire must be 


and stoppered funnel. After the whole of the 
chromic acid solution has been added, the contents | sufliciently strong to rid the flowers and leaves 
completely of their moisture. He should not bo in 


of the flask to be kept boiling for two hours to 
complete oxidation. The flask is then allowed to | the least hurry, but let the plants dry entirely ; anQ 
should keep the pressed flowers ina dry place. I 


cool for several hours, and the contents afterwards 
have seen flowers which were treated in this way, 


made up to 200cc. with water. 

Tho precipitated anthraquinone is now collected | and had not lost their colour after nine years: but 
on a filter and washed—first with pure water, then | the dampness prevailing in England is very dis- 
with a boiling solution of sodic hydrate containing advantageous for any such collection. For micro- 
l per cent. of alkali; and again with hot water: | scopical purposes, I should advise * Robur ” to use 

Farrant’s solution for small specimens. In this 


the anthraquinone is now washed from filter into 
case he should press the flower together with the 


small dish, a little sodic hydrate solution (1 per 
cent.) added, the contents raised to boiling-point, | covering glass in a spring press. ‘This solution is 
best made by dissolviug four parts (by weight) of 


and one or two drops of permanganate of potash 
solution added, and the boiling continued for five | picked gum-arabic in four parts of cold, distilled 
water, and then adding two parts of glycerine. 


minutes; if the permanganate becomes decolorised, 
The solution must be made without any heat, tho 


afew drops more must be added till there is no 
further decolorisation on boiling. To the solution, | mixture being occasionally stirred, but notshaken. 
It must be used cold, and soon viscifies without 


after cooling, is added a slight excess of dilute sul- 
cracking. As other preservative media, I should 


phuric acid, and a few crystals of oxalic acid; the 
whole is now filtered, washed with warm water, | advise the use of aqueous solution of carbolic acid, 
or a mixture of one part of glycerine and two 


then with 1 per cent. alkaline solution, then with 
warm water, and the filter paper and anthraqu- | parts of camphor water; or, finally, a mixture of 
three parts of pure alcohol, two parts of distilled 


mone transferred to water bath for drying. 
When dry, the filter and contents are weighed, the | water, and one part of glycerine. ‘fhe last mixture 
can only be used as a preservative medium for 


anthraquine brushed off filter paper by means of a 
fine brush, and filter paper rewcighed, thus the | minute preparations; and a cement cell should be 
used, taking care that the alcohol and water 


weight of the anthraquinone is arrived at. In 
evaporate before the cell is closed (which is donein 


order to correct for the slight loss due to the solu- 
bility of anthraquinone in dilute acetic acid, -010 is | the ordinary manner).—A MEDICAL STUDENT. 
[46528.]—M.R. Engines.—The M.R. Co. 


added to the anthraquinone oe In order to 
i he percentage of anthracene, the weight . - . 
T ae multiplied by 0:856, and Poa E der 7ft. ooe. eee 
then by 100) sus en thraquuoue phe = ; o will be found in back vols. The latter class were 
Serge built by Diibs in 1877. Later on in the year ten 
0 361 pasengor engine Aas ot at Derby witha A 
9 Qz L aN. air of leadiug-wheels. ese engines, numbere 
NEF cane ave le a0) per: cents: OF anthracene 1347-1356, were E similar to the bogie 
precenti Aan Rampe engines, with cylinders 18 by 26. These engines 
ran trials with the bogie engines, and the result 
showed that both classes did their work excellently, 
and that the single leading-wheels worked as well 
as the bogie. ‘he rcsult is that no more bogie 
engines have been built. 1400-1409, 1472-1491 
(M.R. Co. 1879-81) have driving-wheels 6ft. Sin., 
and cylinders 18 by 28. 1492-1501 have 7ft. 
wheels, and were built by the company in 1581. 
They belong to exactly the same class as 1547-1356 
(which I forgot to state were renumbered 101-110). 
The last class of passenger engines are 1502-1531 
(‘ Neilson,” 1881), driving-wheels, 6ft. 9in. ; 
cylinders, 18 by 28. 111-115, built by the Co. 
(1880) have driving-whecls Gtt. bin. There are 
30 passenger engines ordered now, I believe, from 
Kitson and Co.—METEOR. 


[46531.]—Yacht's Deck.—Not until too late 
for last week’s insertion did I notice ‘“ W. Rs 
(Liverpool) ” reply to this query. I do not think 
‘OW. R.” is sutliciently explicit in his advice, and 
if “J. J. A.” follows it, ten to one his deck will 
be nothing better than a riddle to let the water 
through, for he gives no instructions as to how the 
seams are to be made watertight. And let us note, 
the more seams there are the more room for leaks. 
When I penned my reply to this query, I thought 
that ‘J.J. A.,” having this yacht, and, like most 
of us, not overstocked with spare cash, proposed to 
do all he could towards putting on his deck himself. 
If that is the case, I say the less scams he has tho 
better for keeping deck watertight ; and if he, as I 
suggested, gets a journeyman shipwright, or an 
elder apprentice, to give him a hint or two on 
the spot, it will be the best for him. Another thing 
makes me think my suggestion is the best for 
«J.J. A.” is, if ho had the capital to have a deck 


ANTHRACENE TESTING AND VALUING.—When 


fluid oil is drained off, and the naphthalene sub- 
anthracene became an article of commerce, 


mitted to pressure in hydraulic press, in order to 
toremove all adhering oil. Tne pressed naphthalene 
18 now placed in a vessel and melted by means of a 
steam coil, When the whole mass has been ren- 
dered fluid, it is agitated with 5 to 10 per cent. by 
weight of sulphuric acid, sp. gr. 1°850 or 170 
Twaddel. After agitation, the waste sulphuric acid 
18 run off, and the naphthalene washed twice with 
hot water, and finally with water slightly alkaline. 
The washed naphthalene is transferred to a still 
and distilled, and the portion of distillate collected, 
which distils over between 212° and 214° C. Care 
must be taken that the still-pipe leading to con- 
denser be kept hot, and the water in condenser 
kept boiling, in order that the pines may not be 
blocked with solid naphthalene. 

Good commercial naphthalene should not become 
discoloured on exposure to the rays of the sun for 
two or three weeks, and on distillation the boiling- 
point should not vary by more than one degree 
Re Sie commencement to finish of distil- 
ation. 

The demand for naphthalene is so limited in com- 
parison with the enormous qnantities of naphtha- 
lene present in coal-tar oils, that it is a matter of 
luportance to many tar-distillers how to get1id of 
their crude naphthalene. In consequence of this 
limited demand, pure naphthalene muy be obtained 
In any quantity at the low price of £10 per ton. It 
18 80 easily obtained in a state of purity that it is 
rarely, if ever, adulterated. 

_ Anthracene was first obtained from the last frac- 
tions of the distillation of coal-tar by Dumas and 
Laurent in 1832. They, on analysis, gave it the 
formula of C,H, and as this is half as much again 
as naphthalene C;,H,, they named the new sub- 
stance para-naphthalene; but this chemical com- 
position and the low melting-point, 180° C., prove 
that they did not obtain anthracene in a state of 
purity. Fritsche described in 1857 a compound 
obtained from coal-tar which had a melting-poiut 
of 210° to 212°C., and formula C,,H,. 

Anderson, in 1862, confirmed these results. In 
1866 Limprecht obtained it by heating chloride of 
benzol with water in scaled tubes at 180° C. 

He also showed that toluol alone, a mixture of 
styrol and benzol, or of benzol and ethylene, 
passed through ared-hot tube, furnished anthracene. 

An 1868 two German chemists, Graebe and 

Liebermann, engaged in investigating the class of 
bodies known as quinones, succeeded in obtaining 
anthracene from alizarine. Having obtained 
anthracene from alizarine, which is the principal 
colouring-matter contained in madder root, they 
attempted to convert anthracene into alizarine. 
This they succeeded in doing, and thus for the first 
time a vegetable colouring-matter was artificially 
produced. The tar-distillers at once set to work to 
produce anthracene on a large scale. The Germans, 
as usual in all matters relating to organic 
chemistry, were the first in the field. Several 
works were erected in Germany and one in England 
for the manufacture of alizarine from anthracene. 
_ Thus anthracene, which previously had been sold 
in a crude state as a rough lubricant, suddenly 
became an article of great commercial value. In 
the year 1867, a few months bofore the discovery 
ofGraebe and Liebermann, Dr. Letheby, in a lecture 
he delivered on Coal-Tar Compounds, said, 
speaking of that portion of coal-tar distillate 
which contained anthracene, ‘The greasy matter 
or green oil, which follows the dead oil in the 
distuiation of coal-tar, is used for making railway 
grease, with resin, oi], &c.”? 

_Anthracene is obtained from that portion of the 
distillate from coal tar which has a density of 
from 1:060 to 1:110, or 12 to 22° Twaddell. This 
portion of the distillate is allowed to stand in cool- 
ing pans for several days, when the anthracene 
crystallises out. The oil containing the crystals is 
filtered through long cylindrical bags, suspended 
from a frame, or through filter press; the crystals 
being retained in the bags or filter press in the form 
of a yellowish-green paste. The paste is now placed 
1n strong canvas bags and submitted to pressure in 
hydraulic press. The clear oil which tilters from 
the crystals is reserved for furtherdistillations. The 
anthracene paste, after pressing for several hours, 
is obtained in the form of a hurd cake containing 
about 30 per cent. anthracene. After being disinte- 
grated or reduced ‘to powder, it is sold to the 


Chemistiana. 
(To be continued.) ` 


REPLIES T0 QUERIES. 


— 


*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
tille and number of the query asked. 


[46378.J]—Bevil-Wheels.—I should prefer the 
larger pair of whceels.—GLATTON. 


[46596.]—Terrestrial Eyepieces. — ‘‘ Alde- 
baran ’’ now says (p. 198)—‘* the emergent rays 
cross immediately in front of B.” Without stop- 
ping to inquire what meaning the word ‘‘ emer- 
ALEC gent” can possibly have in this sentence, we are 
alizarine manufacturers. Some tar-distillers in- | surely entitled to ask why “ Aldebaran ” did not 
crease the percentage of their crude anthracene to! show them crossed in his diagram’ It is clear 
90 per cent. by washing with light oil or naphtha, | enough to me that “ Aldebaran ” is troubled by 
and refiltering and pressing. diagrams that show an image of a large object. 

The quantity of anthracene obtained from coal- | On this matter he may perhaps find my letter in 
tar is very small; in fact, a yield of 71b. of pure | present issue. It is only necessary to know the 
anthraceuc from 22401b., or one ton of tar, is con- | very rudiments of optics to be able to calculate 
.Sidered a fair yicld. This equals about 0:31 per | exactly where images are formed, and the amount 
cent. on the tar. Thus, to obtain one ton of pure | of convergence or divergence. Surely “ Alde- 
anthracene you must distil about 400 tons of tar, | baran ” can do this. If the rays (of each series) 
which equals about 4,0U0 tons of coal. Yet, | are not divergent between B and C, how is it that 
although the quantity of anthracene obtained from | the power is increased by further separating the 
coal-tar is so small, it is now made in such|eyepiece from the erector? With regard to the 
quantities that the madder-root has been practi- | diaphragm, I thought the merest indication would 
cally driven from the market this last few years. | have sufficed to point out the absurdity. The dia- 
Prof. Roscoe estimated that in the year 1880 | phragm must be in the focus where it can best be 
there were produced 1,400 tons of pure alizarine. ' seen ; the imago has to be viewed by the help of the 
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put in at a yacht builder's on the finest lines, he 
would not be asking queries in *' ours.” — WoRKING 


Tom. 

(46549.]Secience Questions.—I should Pro. 
pose the following method :—Since CO, and HCl 
are soluble in KHO, let the whole mixture pass 
through a tube containing KHO, which, as well as 
the mixture, has been weighed before the test. 
Then the weight gained by KHO tells us the 
quantity of CO, and HCI asa whole. Now esti- 
mate the quantity of Cl contained in the solution 
of the KHOU, and hence calculate the pen of 
HCl. Having found this, we can easily find the 
quantity of CO,. This is, of course, equal to the 
difference between the weight gained by the 

O and tke weight of HCl. The other con- 
stituents, being insoluble in KHO, can be treated 
separately, in the following manner. IJhtroduce a 
certain quantity of O, and explode, Then H:0 
and CO, is formed. From the quantity of water 
we can readily calculate H. Without difficult 
OO, can be got now, and hence CO. Thus only 
and N is left. Subtracting the quantity of O 
introduced from the quantities left by the water 
and the dioxide, and the quantity present in the 
free state (which can be found by means of copper 
or potassic pyrogallate), the original quantity of 
© is obtained. In this way we have found all 
constituents but N. In order to get this last 
quantity, subtract the obtained quantities from 
the original quantity of our mixture. The differ- 
ence gives us the quantity of N. (2) 100 parts of 
CaCO; yield 44 parts of CO»: 


.*. 1 part of CaCO, yields sa part of CO:. 
100 parts of SrCO, yield 29'347 parts of COz. 


.”. 1 part of SrCO, yields a part of CO. 


But (13332 — x) CaCO, + 2Sr yield 05104 CO2. 
_ (193332 — x | 29847 a, 
s. (=a) 44 +! x = 05108. 


Or (13332 — x) 44 + 29'847 x = 51:04. 
.'. 14'153 2 = 7-6208. 
And hence, z = 0:5383. 
Therefore, under the above conditions, 1-3332 
grain of the mixture contain 0°538 SrCO;. But 
since 147°05 parts of SrO’, contain 87:2 parts of Sr, 
0:538 part of SrCO, contain 0°319 part of Sr. Thus 


we get— 
1 3332 : 0°319 :: 100: 2. 
Or, 31:9 = 1-3332 x. 
Sa x = 239. 
Therefore, the percentage of Sr is about 23:9.—A 
MEDICAL STUDENT. 


{46568.] — Revolving Gas-Burners. — These 
act on the principle of Barker’s mill—the jets issuing 
in one direction to the side. The portion carrying 
the jets is either a simple sheath to the gas-tube or 
revolves on a needle point.—T. P. 


[46577.]—Telegraphy.—The querist should 
reter to your X XXth volume, wherein he will find 
Mr. Preece’s lectures ‘‘Ou Telegraphy’’; and on 
pp. 397, 425, I think the duplex and quadruplex are 
explained. The lectures are published ina col- 
sis Pa by the Society of Arts at 2s. — 


(46639.]—Power of Water-wheel.—To E. 
Morcan.—In caiculating motive power there are 
three quantities to take into consideration—namely, 
time, distance, and weight. See answer to query 
46410 to find velocity of discharge from pipe. A 
4in. pipe, 100ft. long, with 15ft. of fall, kill give 
29 cubic feet per minute, taking water at its 

eatest density: there are 62:5lb. per cubic 

oot. Multiply 62:6 by 29 = 1812:6lb. flowing per 
minute. We have now got two of the quantities, 
time and weight. Then the fall or distance, 12ft. 
x 1812°6 = 21,750 foot-pounds. As 33,000lb. 
raised one foot high per minute is one horae-power, 
then 21,750 = 33,000 = -66, nearly. This is the 
theoretical horse-power. The effective power is 
one-third less. -66 x 2 = 132 + 3 = °44, nearly 
helf horse-power.—W. H. S. 


[46660.]|—Sutton’s Secondary Battery.—In 
reply to Mr. J. Hezmalhalch, jun., when I said 
that I had indiarubber between top and bottom of 
the plates to prevent contact, I meant what I said. 
I have simply two pieces of indiarubber pipe fixed 
on to the copper plate, one at the top and one at 
the bottom. Everything is done according to the 
description given in ‘‘ours’’ some weeks back, and 
the cell was charged until all the copper was de- 
posited, and the solution left clear and almost 
colourless. This could not have been the case if I 
had entirely covered the plates with indiarubber, 
as suggested by our friend.—W. STUTCHBURY. 


[46704.] — Blake Transmitter.—I am ex- 
tremely obliged to those gentlemen who have 
answered my query. I have not got the “E. M.” 
referred to by ‘J. P. M.’’; would he, therefore, 
as he offers, kindly lend me the one he has? Iwill 
take great care of it. The sketch sent by ** Yoshi” 
bas enlightened mea great deal. Will he please state 


(1) What is the use of the hole in the centre of bar 
F (in the Fig.), by which the microphone is 
adjusted? (2) Does the spring, tipped with 
platinum, touch the diaphragm and the carbon, or 
only the carbon.—JoHN H. RIDER, 48, Southville, 
Bedminster, Bristol. 


(46712.]—Yacht.—‘‘ Minim ” would probably 
find a boat made of canvas, stretched tightly over a 
light frame work, the best to answer his require- 
ments. Such boats, called ‘‘ Curraghs,’’ are used 
by fishermen on the west coast of Irelaud, and are 
extremely light, one that will carry three men, and 
as many hundredweight of fish, being easily carried 
by one man, bottom upward upon his head. A 
boat 12ft. long, 3ft. or 33ft. beam, and 18in. deep, 
would carry “Minim” and a friend upon a 
draught of about 6bin., and would weigh about 
60lb. Ballast would be as difficult to carry about 
as a heavy boat; but two light cylinders of tin- 
plate fitted to the bilge on each side, and filled with 
water before sailing, would do equally well. A 
canvas boat, with a deep false keel, which must be 
added after the boat is finished, oiled, painted and 
varnished, will sail very well, even on a wind, and 
a single paddle dextrously used by a person sitting 
as far aft as possible, will propel her in a straight 
course if. becalmed away from land. A bamboo 
mast, about l0ft. high, and a standing lug-sail, 
with a lighter bamboo for a yard, and a lighter 
still for a boom, would be the handiest rigs. If 
« Minim ” will send me his address, I will forward 
him full directions, with sketches to scale, of boat 
and fittings.— ROBINSON CRUSOE. 


(46713.]—Bleaching Olothes.—Make a weak 
solution of chloride of lime, and steep the clothes 
init over night; then wash well in clean water, 
and dip the articles into water made only sour 
with vitriol; then a final wash, using soap. Your 
things ought then to be white as new.—JOHN 
BROWN. 


[46734.]—M. R. Engines.—‘‘ Meteor’’ asks 
for the number of the Midland engine sent by 
Fairbairn and Co. to the 1862 Exhibition. It was 
No. 479. The 270 to 279 class were built by 
Thompson, Kitson, and Hewittson, of Leeds, 1852 ; 
the 280 to 289 class were built by Stephenson and 
Co., 1853. Both these classes have all been rebuilt 
or replaced. The present 480 class were built by 
Stephenson, 1856 and 1857. These numbers were 
then 381 to 385, and 400 to 404: These old engines 
have been rebuilt and placed in the 480 class; the 
old 480 engines have been rebuilt, and now are 
480a. These numbers will be changed shortly, as 
they will be put in the place of 10 worn-out 
engines.—A DRIVER. 


[46735.]—Eames’ Locomotive.—Errata.— 
Line 26, 2nd column, p. 202, should read: The 
boiler is fed by two injectors, pumps vot being 
used ; and in line 26, ‘‘ smokebox’”’ ought to be fire- 
box.—E. W. 


[46739.] —Nitro-Glucose.—I have experimented 
according to Mr. Robinson’s instructions, on p. 205, 
and have totally failed. I placed the vessel with 
the acids in a stream of water to keep cool; but 
when I added the ground sugar, after a short 
time, it boiled up and threw off dense brown fumes. 
Will W. Robinson, or any of the chemical readers 
of the Mrcuanioc, give me further particulars ?— 
G. THOMAS. 


(46745.] Stopping Teeth.—To “W.B. A.”— 
Does carbolic acid simply drug the nerve or destroy 
it? What would destroy it? I have some decayed 
teeth that make themselves particularly ‘‘ offend- 
ing’? during this part of the year. A “tiny 
crystal ’’—can it be obtained other than in a liquid 
state —JoHN ALEX. OLLARD, F.R.M.S., Enfield. 


age — Periosteal Rheumatism. — To 
«R. A. V.’?—Observe temperance in eating and 
drinking, and take only plainly-cooked and nu- 


tritious foods. If you take intoxicating drinks, 
limit yourself to one pint of good sound ale per 
diem. If you smoke, continue the habit. Pay at- 
tention to state of your bowels, keeping them 
regularly moved. Obtain a small quantity of 
colchicum wine (40z.) from some first-class chemist 
in your town, and take fifteen drops in water 
three times per day. I should like to know if you 
get relieved. For a purge, when wanted, take 
}40z. of sulphate of magnesia, or, as it is called 
commonly, Epsom salts, combined with half a tea- 
spoonful of ground gisger.— JUNIOR Practi- 
TIONER. 


(46769.]—Silvering Mirrors.—Having had 
considerable experience in silvering mirrors by de- 
position, I may be able to give a little assistance 
to ‘‘ Signed Chemist, No. 50.” I first published 
the process in the British Journal Photographic 
Almanac for 1873, and further remarks thereon in 
the Almanac for 1876 ; see also hints contained in 
an article on “ Silvering the Front of Glass,” by 
Professor Piazzi Smyth (Astronomer Royal for 
Scotland) in the Almanac for 1831. Make a 20- 
grain solution of nitrate of silver, and a 10-grain 
solution of pure caustic potash; also a solution 
made as follows :—Loaf-sugar, 2,700 grains; dis- 


tilled water, 200z.; nitric acid, 2 drachms; alcohol 
(strong), 100z.; distilled water, to make, S80oz. 
The solutions are mixed for use in the following 
manner :—Take one part of silver, and one part 
of potash solutions; add ammonia to just dissolve 
the precipitate, and two parts of distilled water. 
Now add a further quantity of silver solution till 
the silvering fluid is decidedly turbid. The amount 
to be added will depend upon the quantity of free 
ammonia remaining. Clean the glass to be silvered 
with a little of the potash solution and tripoli on 
a piece of cotton wool, and well rinse in clean 
water, finishing with distilled water, and keeping 
it wet till brought into contact with the silvering 
solution. When allis ready, add to every ounce 
of silvering solution one drachm of the sugar solu- 
tion or reducing agent. Take care to make the re- 
ducing agent a week before you want to use it: it 
improves by age. Keep all the solutions and dis- 
tilled water in a warm room. Rub a littlo paraffin 
or beeswax on the stopper of bottle of potash solu- 
tion, or it will become fast. The metallic scum is 
caused by the hot water; pinholes are caused by 
solid particles in the solution or on the glass. The 
coating of silver should be perfectly opaque by 
transmitted light. Small mirrors are best dried on 
a pad of blotting-paper, and after warming, may 
be polished with rouge and chamois leather, 
taking care to first rub it with a piece of leather 
without rouge, till the rubber passes smoothly 
over it.—H. J. Burton, Tyne Villa, Hanwell. 


[46773.] -New Form of Cheap Battery.—If 
I might step in between this questioner and the 
gentleman appealed to, I would advise your readers 
not to waste time in making the battery described. 
It may be all that it is painted, but I shoald only 
believe the statements made on ocular demon- 
stration, or when certified to by some such authority 
as *'Sigma.’? Nothing very marvellous in the 
way of batteries, whether in constancy, power, or 
cheapness, is to be expected nowadays, and ge 
thing very good would be almost sure to be | 
patented.—Nvun. Dor. 

(46782.]— Explosion in Firebox of Loco. 
Engine.—To explain satisfactorily this explosion 
it would be necessary to know something of the 
natureof the previous bursting ofthe tubeand of the 
rent caused thereby. However, I will attempt an 
expe that may probably be the true and 
only possible one. When the boiler was emptied 
after the return tothe shed, there remiined some 
steam in the tube as well as some water. The 
cold water afterwards introduced, would, of 
course, condense the remaining vapour, and 
through that a vacuum would be created. The 
simple loosening of the plugs has caused the air to 
enter violently, and fill up the vacuousspace. This 
phenomenon is of course accompanied by noise, and 
projection of allthat there might be in the tube, 
such as scot. This will explain why the man got 
his face marked with black spots. There-entrance 
of air through the rent would help to this consider- 
ably.—Ep. GOBERT. 


[46787.]—Condenser.—I made my condenser 
of 50 sheets of tinfoil 6in. by in., separated by 
sheets of paraffined white foolscap-paper, Tin. by 
Gin. Build up sheet by sheet, and notice the in- 
crease of spark at the secondary end, and diminu- 
tion of spark &t the contact-breaker. Carefully 
examine all the sheets of paraffined- paper to have 
them free from pinholes. Lay down, say, four 
sheets of paraffined- paper ; then, a sheet of tinfoil, 
projecting as showa at A; then one sheet of 


B 


TINFOIL 


At 


| TINFo | 
A 


paraffin-paper, and then a sheet of tinfoil pro- 
jecting as at B, and soon alternately projecting 
over the Paper, One series of tinfoils, A, to be 
connected to the spring, and the other series, B, 
to the upright carrying the platinum-point of the . 
contact- breaker. hen the condenser is finished, 
keep it hot and put it under pressure; this im- 
proves if very much.—TuHos. N. ANDREWS, Silver 
Medallist Advanced ‘‘Telegraphy” City aud Guilds 
of London, Plymouth. 


[46790.]—Stirling Oastle.—436ft. long, 50ft. 
broad, 33:t. deep, 4,300 tons registered; engines 
are of the three-cylinder type, cylinders in line fore 
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and aft. 21. 


h p. cylinder, 63in. diameter ; 


p. cylinders, each 90in. diameter ; 1/ size; the top piece is simply a flat board clamped ; 
stroke 6ft. Gin. | dovetail the bottom and bed. Thereare a number 


Engines indicated on trial, 8,058 H.P., with 100\b. | of notches for the carrier to fit upon, in orcer to 


boiler-pressure, 28in. vacuum, 66} revolutions per 
minute ; mean speed, 18} knots.—S. W.J. 


(46793.]—Glueing Belt Splicings.—Several 
things are recommended, but I believe there is 
nothing better than good glue to which tannin has 
been added until it becomes ‘‘ ropy.”—-Nun. Dor. 


ele las adit to Indicator. — If 
« Bor” will connect his rooms with indicators as 
por sketch, he will find no difficulty as to the cir- 


cuils interfering with each other, 1, 2, 3, 4, pushes, 
A, B, C, D indicators.~-H. J. J. 


[46802.)—Early Rising.—I take a common 
American 63. 6d _alarm-clock, and, removing the 
spring which holds the wire that makes the alarm 
act, I substitute a wire spring attached to the right- 
hand side of the plate. To this I fix one end of 
the wire connected with the battery, so that when 
the alarm is set, the end attached to the spring does 
not quite touch within a small glass tube the other 
Wire connected with the battery, which has been 
fixed within it. Upon the alarm going off, the 
spring which has held it flies forward und bears 
with it the end of the wire attached, which touches 
the other wire completing the circuit.—W. F. R. 


(46811.]—Re-varnishing Dog-Cart.—Well 
wash in water quite free from grease, dirt of any 
kind, then rub down with a wet cloth and pumice- 
powder until it is quite dead or without gloss, wash 


and dry with a washleather. If it is not well 


rubbed down with pumice-powder the varnish will 
not adhere as it should. Give two coats, the 
second as soon as the first will stand working upon. 
Varnish with best copal varnish, ironwork with 
japan; get it from the coachmakers.—JamgEs PAR- 
KIN8ON. 


{46813.]—Dry-rot.—“ R. N. H.’’ will find the 
only cure for the above is plenty of ventilation. 
We have tried all ways to get rid of it out of our 
works but cannot persuade it anyway, but find 
ventilation the best way of keeping it down.— 
JAMES PARKINSON. 


[46813.]—Dry-rot.—Dr. Zerener recommends 
a preparation which he calls ‘‘ autimerulion.’”? Iu 
the liquid form it consists of boracic acid, common 
galt, and silica. I think you would find a strong 
(a saturated) solution of borax effective, letting it 
soak into the wood until the pores were filled with 
borax.—Nuwn. Dor. 


Lo ie iat ears Engines.—The class 
‘““R.N.H.” refers to were Nos. 136, 137, 138, 139, 
140, 141, 142, and 143. They were built in 1853. 
They had saddle tanks. With the exception of 
136 and 142 they were all altered to six- wheeled 
engines, leading axd driving wheels being coupled. 
Nos. 136 and 142 ended their diys as tender 
engines, with intermediate shaft as before, and 
running on four wheels only. None of this class 
are now running. The other part of the query is 
somewhat ambiguous. Does ‘** R.N.H.’’ mean the 
old six- wheel coupled engines or the modern ones ? 
If he means the old ones, I may say that 96-100 
class, by Jones and Potts, of Newton, and 122-131 
class, built at Greenock, both came out in 1850. 
The latter class had originally cylinders 17in. by 
24io., but were altered to l6iv. by 22in. The six- 
coupled wheels were 4ft. 6in. The coupling- 
rods were removed from the trailing wheels, which 
were removed and a smaller pair substituted. In 
this form there are two still runniog now numbered 
182 and 183; I am not sure if all were altered to 
four-coupled engines. In their first form 122 class 
were very powerful engines, thougb, of course, the 
pressure was very low. The modern six-coupled 
engines are Nos. 63l to 669. I think that class 
made its appearance some seven or eight yearsago ; 
they were built by Diibs and Co. The six-coupled 
wheels are allin front of the firebox, reducing the 
wheel-base to about lOft. Gin. They have 181n. 
cylinders, 24in. stroke, and tke wheels are 5ft. 
diameter. I am afraid I do not remember either 
dates or numbers asked for in 35398. A great many 
of the ‘‘ Jenny Lind ” engines came out in ’48 and 
’49, though some appeared on the scene earlier.— 
CARSTAIRS. 


[46831.]—-Photographic.—The annexed rough 
sketch wul give you ample instructions to work 
from. At the bottom there is a reflector, or a piece 
of white paper will do instead; the bottom piece 
and bed are made in one piece, and sawn after- 
wards; then you will have both exactly the same 


raise the negative or lower as desired; there is a 
piece of very fine-ground glass in the bed for the 
negative to rest upon; the easel is easily adjusted 
by the brass clips, as shown at the side. lf you 
cannot dovetail, get some spare pieces of wood 
and work away till you can; if you simply sprig 
them together you will have a botch of a‘job. 
Every amateur photographer should be his own 
cabinet-maker. In the last four years I have 
made apparatus which would probably have cost 
£25. If the amateur can manage this, then his 
‘ hobbie” is in reality a pleasure.—JamEs Par- 
KINSON. 


(46833.|—_Bumping Noise in Engine.— 
Thanks to “ J. K. P.” and “J J. A.,” I may say 
that the keyway is already sunk in the main shaft 
and properly fitted, also that the steam enters the 
cylinder just at the end of the stroke and cuts off 
a littlo over the centre. Will they or any other 
reader kindly advise further ?—ONE IN A FIX. 


[46833.] — Bumping Noise in Engine. — 
Although addressed to ‘‘ Sunlight,” it .will, per- 
haps, do no harm for another to state causes of the 
above he has met with in a course of 15 years’ ex- 
perience. As you refer to main shaft and crank- 
pin, just see both are square with cylinder at all 
portions of stroke. If shaft is square, try for 
crank-pin. I have known pin to be uot put in 
true—+ e., hole in crank not bored true; same for 
boss. Examine slide for lift and length of stroke ; 
piston on rod; al-o look at cylinder covers if piston 
touches. And last, though not least, look for the 
least leetle drop of water in cylinder at the end 
a are stroke. Remedy will suggest itself.— 


[46833.] — Bumping Noise in Eagine. —I 
think the bumping noise in the engiue is neither in 
the crankpin nor the neck bearing, as, after man 
years of experience with all kinds of engines, 
have found that engine- makers do not allow in their 
valve-setting sufficient cushioning to bring the 
piston softly to the end of its stroke before it re- 
ceives the steam admitted by the lead to cause its 
return stroke. Now, ‘One in a Fix,” should take 
off his steam-chest cover, and move his engine 
round, and take notice of the lead of the slide- 
valve, which, in an engine of the size he men- 
tions, should be about 1-32nd of an inch. He will 
probably find that the port is open to the exhaust 
until the piston is just going to commence the 
return. Should this be the case, he should knock 
the key out of the eccentric disc (usually a hollow 
one with nokeyway on the shaft), making a mark on 
both disc and shaft to show original setting, then de- 
scribe a circle on paper or board the exact diameter 
of the crank-shaft at the fit of the disc : divide the 
circumference of the circleinto twelve parts equal to 
one another, and setting his dividers to one division, 
advance his eccentric disc to that distance from the 
original mark, in the direction of the engine’s mo- 
tion. Then key up and move round by hand again, 
and it will be found that the cushioning is recti- 
fied, but that there is too much lead. Now cut 
and drill two strips of iron or brass, and rivet them 
upon the two steam edges of the valve, and file 
them off until there is 1-32ad inch lead when the 
crank is just past the dead-centre on both sides ; 
equally, if an horizontal engine; on the weight 
side more lead if a vertical engine. I am certain 
that though the noise seems to proceed from the 
bearings, such is not the case, if they are mode- 
rately close; and if ‘One in a Fix” likes to try 
my simple plan, he will find, like I have done, a 
silent servant in his engine instead of a noisy one. 
—FRED. WALEER. 


[46845.]—To Mr. Davies.—I am much obliged 
to ‘‘ Ted Arthur ” for his good opinion, but I am 
afraid he would prove himself but a bad exponent 
of the feelings of the musical portion of our readers 
were I again to trouble them with the dry details 
of piano-tuning. I will, therefore, refer him to 
No. 830 of the E. M., where the matter was ex- 
haustively treated, though should he get into any 
difficulty I shall consider it a privilege to assist 


him. I am glad to tell him that by making himeelf 
familiar with the stringing he has removed one- 
half of the difficulty, it being usually just that 
part amateurs are most afraid of. The best posi- 
tion of the bearings is from the F on the fourth 
line in the bass to the next E aboveit. The first 
note tuned is the C between them, which should 
be set to the tuning-fork, these 12 notes forming 
the base from which the rest of the notes arə 


| taned.—W. H. Daves. 


(46816.]—Engineering.—To ‘“SzaweEeEp.’’—T 
should like, as a foreigner, to say a few words 
on this subject. The Engineer of last year 
inserted two or three letters of mine on the 
“ Education of Engineers.’ This subject is 
naturally akin to the present one. There is no 
examination required in England to become an 
engineer. The usual thing, as you know, is to 
serve an apprenticeship in the works of some well- 
established mechanical engineers, or in the office of 
a competent civil engineer. There are, nowa~ 
days, many examinations conferring a diploma, 
either of M.E. or C.E. in connection with univer- 
sities, such as Glasgow, Edinburgh, &:. But no 
comyetent man will accept a young man provided 
with these diplomas, if he has not served the 
regular apprenticeship. Of course, there is good 
in both university training and workshop practice. 
Bat it is likely that the latter will hold long yet. 
I advise you, feelingly, to go into some good 
engineering works or offices, and at the same time 
devote your leisure to the acquirement of theoretical 
knowledge. Abroad, especially in France, the 
diploma is everything, so that we get people that 
are apt at everything, but good for nought. They 
get laughed at by the workmen. The German 
system (Berlin Academy) is the best, as it combines 
inthe course of five years, a thorough. practical 
knowledge of the shop and tools with a good, 
theoretical training. Let us hope that we 
shall see such useful institutions developed here, 
and we shall have then, no more useless members 
of the profession. There should be examinations, 
but no one should be permitted to pass them who 
has not been trained in some workshop of good 
repute. If you refer to my letters in the Engineer 
of last year, you will find this matter more detailed 
than I can do it here, for fear to trespass on 
valuable space.—ED. GobEBT, B.Sc. 


[46850.J—Electro-Magnet.— Your magnet did 
not work either because the insulation was imper- 
fect, or else one coil was wound to reverse the action 
of the other. A bichromate cell should work such 
a magnet easily. An electro-magnet will work 
with one large coil only, very near a3 well as with 
two small ones.—J. SUTCLIFFE. 


(46850. ]—Electro-Magnet.—If you wind both 
legs equal, and put as much wire round them as 
your core is in diameter (which is being constantly 
repeated), you will have no difficulty in making 
your magnet work with only one cell. No one 
can inform you what power it will take to work 
the magnet unless they know what it has to do.— 
WALLINGTON. 


[46850.]—Electro-Magnet.—You do not give 
gauge of wire; but even under the circumstances 
you nawe, a trace of magnetism should have been 
apparent. Rewind the limbs evenly, and place a 
piece of paper between each layer. Try the battery 
fitted up for tension if wire is thin ; but if the wire 
is No. 20, or larger, connect up for quantity. 
Probably the iron of your core is too hard—you 
might soften it a little. If the wires are not evenly 
wound, of course good results are not to be 
obtained. Are you sure the wires on your magnet 
were wound in one continuous direction? If not, 
the failure is easily traced.— H. STOoKE. 


[46850. | — Electro-Magnet.—The result of 
wrapping unequal quantities of wire round the 
limbs of an electro-magnet is that one pole be- 
comes stronger than the other, the strength of a 
magnet being proportional to the number of turns. 
I therefore do not think that the unequal number 
of coils alone were the cause of your magnet not 
“ working.” See whether your wire is perfectly 
insulated, especially whether there are no un- 
covered places touching the core. I should advise 
you to equally divide your wire, and wrap it pro- 
perly upon two wooden bobbins, into which the 
limbs are fitted. If this is properly done, one 
single cell will give you a strong magnuet.— 
KAUTHACE. 


[46855.]—Cayenne-Feeding of Canaries.— 
Some friends, whose birds are of a particularly fine 
colour, attribute its excellence to their practice of 
mixing cayenne pepper with hard-boiled egg, 
chopped fine, and supplied to the old birds to feed 
their young ones with. When grown up, they oc- 
casionally revert to this diet.—GLaTTon. 


[46854.]—Mechanical Action.—In a sketch 
a is hinge of case; b is an axle running the length 
of case, and connected by a short lever and a rod 
to lid, as shown. This shaft will then make a 
portion of a revolution every time box is opened 
or closed. Any number of cells may be connecte 
to pulleys or (as in sketch), to qaadrants on this 
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` shaft by strings, so that when the lid is closed the 
zincs are raised, and vice versié. If you want 
dimensions you must give me depth of chest, 


largest diameter of cell, distance through which 
zinc is raised, aud height from bottom of chest to 
top of zinc-rod when zinc is pulled up out of 
action.—GLaTron. 


(46856.] — Electrotype. — Power too strong. 
Violent action. Soft porous pot.—H. STOOKE. 


[46858.]—-Organ-Playing.—It is impossible 
for you to execute pieces on the organ till you 
have gained a thorough mastery of exercises and 
scales, Itis, no doubt, the fingering where you 
find your difficulty. You will find the piano a 
great help. Purchase an organ primer; though 
you have no pedals, you will find great assistance. 
—JAMES PARKINSON. 


[46858.]-—Organ-Playing.—You may improve 
our fingering by learning Bach’s “t Twelve Petite 
“uges,” price Gd., and more advanced studies by 

his “ Fifteen Inventions,” ls. 6d., Enoch and 
Sons, Holles-street. Here are some astonishing 
ideas produced in a simple manner by the greatest 
master. Take your time, and play totime. Try 
Rink’s ‘‘One Hundred Preludes” for a change, 
ls., at any bookseller’s.— FIDDLER, 


[46858.] — Organ - Playing.—“‘ Poor Quill 
Driver ” wants to acquire speed in playing the 
organ. Let him get hold of any good book of 
exercises, and placiag a board or something over 
his hands, so that he cannot see the keys, work 
away until he gets the exercises off to his satis- 
faction without watching his fingers. The rest 
will come easy enough then, if he has intelligence 
and taste. When he gets an instrument with 
pedals, adopt the same plan; never look at the 
pedals, but let the feet find them. A little reso- 
lution is required, but that is the way to master the 
keyboard.—OnGANon. 


Gai — Cockroaches. — The cockroach 
(Blatta [Periplaneta] orientalis) belongs to the 
order of the Orthoptera. These are ametabolous 
insects, the majority of which have two pairs of 
similar, or more or less dissimilar, wings in the 
adult state; and when the wings are absent, it is 
probable that they are aborted, not typically 
absent. The locusts and crickets (Grillidæ and 
Locustidse) belong to this order, and are quite 
distinct from the Neuroptera and Coleoptera. The 
former have two pairs of wings of a delicate reti- 
culated structure, generally nearly equal in size. 
The latter, on the other hand, have four wings, 
the antcrior pair of which are not adapted for 
flight, but are converted into stiff horny elytra, 
serving as protective covers to the metathoracic 
wings. The Coleoptera are readily distinguished 
from the Orthoptera, including all those insects 
commonly known as “ beetles.” The order, 
Orthoptera, may be divided into three sub-orders : 
—(a) Cursoria, from curro, to run; (J) Raptoria, 
from rapio, to plunder; (c) Saltatoria, from salio, 
to jump. The Blattide are the only family be- 
longing to the Cursoria, while the locusts form a 
member of the Saltatoria. The specimen vou had 
must have been a male, for only the male Blattx 
have two pairs of wings, of which the anterior 
are brown, and of a stiff texture. The posterior 
wings, on the contrary, are membranous, and, in 
a state of rest, are folded longitudinally upon 
themselves, the folded edge being internal. The 
female has very small movable anterior wings, 
which are, in fact, mere rudiments of the anterior 
wings of the male. The posterior wings are indi- 
cated by little triangular areas on the tergal por- 
tion of the metathorax, in which the integument is 
very thin, exhibiting markings which simulate the 
nervures of the wings. The cockroaches do not 
use their wings often; but they are, nevertheless, 
adapted for flight, and are made use of in the hour 
of danger. I think that every insect provided 
with wings is able to use them for flying, or at 
least for locomotion, for nature has no useless 
ornament.—A MEDICAL STUDENT. 


[46862.]—Telegraph.—An insulated wire does 
not offer more resistance when straight than when 
coiled, and the strength of current does not affect 


resistance, but resistance affects it. If R = resist- 
ance of wire, S = itssection, K = itsconductivity, 
and / = its length, then R = 7/ KS. Try the 
effect of joining another cell or two in series, or put 
more turns of wire on instruments or a thicker line 
wire well insulated.—J. M. STOCES. 


(46862.|—Telegraph.—No. 26 cotton-covered 
wire is a little too large for the coils—it should be 
about No. 30 and silk-covered. For the conducting 
wires it is much too ‘small; these should be from 
No. 16 to No. 20; you don’t say how many cells 
you use or of what battery. A wire of the same 
sectional area always offers the same resistance, but 
in the secondary of an induction coil there is a 
small quantity of current but at a high tension. — 

PA. 

(46862.]—Telegraph.—Your instruments are 
too weak. Use No. 28 silk-covered wire for 
interior if needles are worked by electro-magnet, 
and finer still if worked by acoil. There is not 
too much resistance in No. 26 cotton for the 
distance. Are you sure there is no leak and all 
connections clean? A fine wire (insulated) offers 
the same amount of resistance when coiled as 
when straight, but an induced current overcomes 
a greater resistance.— WALLINGTON. 


46862.]—Telegraph.—A couple of Fuller’s 
cells should work your gate well, even under 
existing circumstances. Ide not know how your 
line is fixed, but should say you have great leakage 
—i.e., if wire is out of doors. I rarely use less 
than No. 18 conductor for liue purposes. No. 20 
would do, but No. 26 is rather too fine. Wire in 
line presents same resistance as in coil. If well 
insulated in both cases, and under same tem- 
perature, I might say that S. N. Telegraph coils 
generally have 36 s. c. wire on them.—H. STOOKE. 


(46862.]—Telegraph.—The sized wire used for 
tho erap ought to answer perfectly well. 
Will “ A. H. B.” please state what battery power 
he uses? I think that is where the fault lies. If 
they work well over 6 yards, they ought to do so 
over 60. Most likely the battery used is not 
powerful enough to work them over the increased 
distance. lf querist were to use No. 22 or 20 for 
conducting- wires, he would obtain better effects. 
He should try to balance his battery power with 
the resistance of the line and instruments, making 
the resistance of the external (line and instru- 
ments) equal to the resistance of the internal 
(battery). Three cells of the Leclanché pattern 
ought to work the instruments spoken of. The 
current obtained from an induction-coil is of a 
different kind to that produced from a battery. It 
has a much higher intensity, and can therefore 
overcome much greater resistance than a battery. 
It will not, however, perform the work required in 
a telegraph. If not plain, write again.—Joun H. 

IDER. 


[46864.)—Canvas Canoe.—From the dimen- 
sions he gives, ‘“ Rob Roy” has probably made 
the bottom of his canoe semi-cylindrical—the form 
of least stability for floating bodies. A round log 
lying in water will revolve upon the slightest 
touch. If“ Rob Roy” will reconstruct his canoe, 
with a little more beam and less depth (say 27in. 
or 28in., by Yin. or Sin.) and make her bottom as 
nearly as possible flat for four-fifths of the middle 
part—not quite so, as canvas does not stretch well 
upon flat surfaces—making the ends as sharp as 
he pleases, he will require no ballast, and he will 
be able to sit her at ease, and, perhaps, even stand 
upin her. ‘‘Rob-Roy’ might reduce the length 
of his canoe to ft., or even 4ft., and still have 
buoyancy to spare; but she would neither look so 
nice nor go so fast. Every cubic foot of capacity 
will support 621b. dead weight—that is the weight 
of a cubic foot of water displaced ; hence the term 
“ displacement ’’ to express the dead weight of a 
ship. “Rob Roy” would much improve the 
appearance of his canoe by covering that part of 
framework above the water-line with pasteboard 
under the canvas. Hecan make a strip Gin. or Tin. 
wide in one length of 8ft. or 9ft., by pasting three 
or four strips of continuous cartridge-paper to- 
gether, and letting them dry between two flat 
boards.— ROBINSON CRUSOE. 


[46865.]—Ood-Liver Oil.—If the stomach re- 
jects, it is no benefit. Have you heard of glycerine 
as a substitute, in cases exactly like yours as to 
rejection? It is worth your inquiry.—FIpDLER. 


[46865.]—-Cod-Liver Oil.—If ‘‘Leeds”’ will 
get some respectable chemist to put into an 8oz. 
medicine-bottle 50z. of pale cod-liver oil and 30z. 
of lime-water, in which has been dissolved loz. of 
powdered lump-sugar, aud 30 drops of essence of 
bitter almonds, I think he will have a mixture 
which any child will take. Of course the chemist 
must take care to add the water very gradually, 
ree K should be well shaken when admiuistered.— 


[46866.] — Photographic. — 1. Thin plates, 
over-exposure; itis impossible to get dense nega- 
tives from thin plates. 2. If you want good 
negatives do not try and spin your emulsion out to 
the greatest, possible extent; allow about ldr. A 


useful ladle for coating with. 

find one thickness of ruby with a lamp per- 
fectly safe with Swan’s 20 times. 6. I use nothing 
but rapid plates, and never fail to get density, but 
apt to get too much.—JAMES PARKINSON. 


[46867.]—Bichromate Battery and Intensity 
Coil.—There is no intensity coil that can increase 
the power of your battery. The trough Bunsen 
described recently by “H. T. B.” is as good ag 
any if the trough is well made. It has a high 
E.M.F., and can be constructed to work for a long 
time—two good points when the current is required 
for amateur electric lighting.—J. M. Stocxs. 


[46867.—Bichromate Battery and Intensity 
Ooil.—There was a machine described in Silliman’s 
Journal, some 30 or 40 years ago, which may be 
what ‘‘ Jack” wants. It was made by laying a 
coil of secondary wire over the electro-magnet of 
an electromotor-engine, when the engine was con- 
nected to a weak battery, and the magnet-arma- 
ture rotated by a hand-wheel, a current of elec- 
tricity was caused in the secondary wire which 
would decompose water and give a spark between 
charcoal points, although the battery-current 
would do neither. A bichromate battery does not 
lose force by exposure to the sir, but is not suit» 
able for the electric light. Use Bunsen’s or Grove’s 
instead.—J. SUTCLIFFE. 


[46872.]—Staining (?) Walnut.—Before you 
repolish, stain the light places with brown umber, 
or, if that is not dark enough, use Vandyke brown. 
Grind smoothly in oil, .and thin with half polish 
and methylated finish. You can put any amount 
of figure in light walnut with the above, following 
the present grain in the wood.—48 W. 


[46876.] — Circular Saw.—Holtzapffel gives 
900 revolutions per minute as the speed of saw, 
and estimates power required at 2 horse-power. 
To do satisfactory work, I have no doubt that 
quite that power would be absorbed. According 
to the American practice, the saw would make 
2,000 revolutions per minute ; 1Sin. is far too large 
for manual power; you will find 7in. or 8in. 

uite as much as you can manage comfortably.— 
Grarren! 


[46877.}—Whheel Skates. — The wheels are 
mounted on ‘‘ boyies’’ or T-pieces. The stalk of 
the T must slant as shown, so that, on leaning over 
to one side, the wheels on that side approach one 
another, while those on the other side recede from 
each other. A spring a b, which may be either of 
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wire or indiarubber, is placed at each end of each 
T (making four springs to each skate), so as to keep 
wheels straight when not being forced out of that 
position. The wheels are of boxwood, I believe,- 
and about 2in. or 13in. diameter, by Zin. broad.— 
GLATTON. 


[46878.]—Respiration and Ventilation.—In 
all probability in the proportions given, the oxygen 
was supposed to be replaced by nitrogen.—Kappa. 


[46880.]— Analysis of Water.—Five cells of 
trough battery described by “ H. T. B.” recently 
are sufficient to decompose water, and it is not 
difficult to make; acouple of pt.-tipped copper wires, 
a plain glaes tumbler, and two test tubes will work 
the exp. as wellas the most expensive piece of 
apparatus.—J. M. STOCES, 


(46880.]—Analysis of Water.—The most 
suitable, and, in fact, only suitable, forms of bat- 
teries for electrolysis in a lecture-hall are the 
Grove or Bunsen batteries. You should use 4 to 
6-quart cells if you want to obtain anything 
worthy of a lecture-table. To ignite the deto- 
nating gas by a ‘‘spark,’’ you cannot use this 
battery alone. Generally the Leyden-jar is em- 
ployed, which, in the absence of an electrical 
machine or electrophorus, could be charged with a 
glass rod. You could obtain the explosion, using 
the battery only, by following a plan similar to 
that described in answer to query 46727, but I 
hardly think it would answer your purpose.— 
KAUTILACE. 


[46882.]—Dynamite.—The explosive force of 
this is no more downward than that of gunpowder. 
The force in each case is exerted in every direction ; 
but gunpowder placed on a stone burns slow, and 
the pressure gently lifts the air, leaving the stone 
intact; but dynamite burns fast, and before the air 
is lifted the stone has received a blow which breaks 
it.—J. M. Stocks. 


[46884.|—Varnishing.—Good oak varnish is 
suitable for newly-painted Windsor ohairs; but 
Windsor chairs are seldom painted, they are 
generally stained, the backs and seats polished, the 
legs and rails varnished.— ANXIOUS TO HELP. 
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[46888.]—Astronomical.—I have asked myself 
the same question when at Stonehenge, in Wilt- 
shire, and should like to repeat ‘‘ Neo’s’”’ query.— 
H. STOOKE. 


Ce rca erronomicels E t: Neo ’”’ possesses 
a celestial globe he can easily find the ‘‘ points in 
the heavens” at which the sun will be first seen on 
the days mentioned. OnJune 21st, when thesun’s 
northern declination is 23° 28’, the point of the 
horizon at which he rises is 41° north of east, and 
on the same day the point at which he sets is 41° 
north of west. The length of time it takes him to 
describe this diurnal arc is about 16} hours. On 
Dec. 21st, when the sun’s southern declination is 
23° 28’, the point of the horizon at which he rises 
is 39° south of east, and the one at which he sets is 
39° south of west. This diurnal arc is described in 
about 8 hours. The rule for finding the above 
ints by the globe is: elevate the pole to the 
atitude of the place, find the sun’s place in the 
ecliptic, bring this to the eastern part of the horizon, 
and the degrees intercepted between the sun’s place 
and the eastern point will be the rising amplitude, 
and the number of degrees intercepted between the 
point at which the sun sets and the western part of 
the horizon will be the setting amplitude.—A. 
MANOCE. 


[46892 ] — Japanning.— You require white- 
lead, thinned with turpentine only (no oil only 
what is in the white-lead as you buy it). Addany 
dry colour to required tint ; give two coats, letting 
each dry, and then varnish.— 48 W. 


[46894.] — Covering Silk Balloons. — You 
should varnish the silk with a thin coat of varnish 
before sewing it together; wash tho oil out with 
methylated spirit and turpentine, and then varnish 
with 40z. benzoline, loz. boiled oil, qoz. indiarub- 
ber; this varnish will dry slowly in a week. Put 
on two or three coats of varnish as thin as possible. 
—J. SUTCLIFFE. 


[46S97.|—_Powerful Bichromate Battery.— 
This form of battery can never be used for electric 
light purposes, as it is so far from constant. 
Grove’s, Bunsen’s, or Fuller’s should be used.— 
KAPPA, 


46901.] — Watts’ Parallel Motion. —- The 
links, according to Molesworth, are usually 4-stroke 
nf engine in length. I do not think that altering 
the length (unless made very short) would alter 
the path of middle point of link.— GLATTON. 


[46903.]-— Electric Bell.—Bend stem of hammer 
back until, when armature touches face of magnet 
(which should have a little varnish or a thin piece 
of paper over it to prevent actual contact with the 
metal), the hammer is about 1-32in. from the bell. 
The wire should bo wound on core till the diameter 
of bobbia is 1}in.—GLATTON. 


[46903.]—Electric Bell.—I expect your hammer 
doves not strike near enough to the edge of the 
dome.—H. STOOKE. 


[46903.] — Electric Bell.—I havo had a good 
deal of trouble with a 10s. electric bell. The 
armature had been broken, and I thought it must 
be on that account. I read, in your journal, of 
the polarisation of batteries, and I thought my 
battery (a 33. Gd. Leclanché) must be at fault, and 
I sometimes found it would work when I put on 
fresh wires, and then thought it was the fault of 
the connections. I doctored the battery, without 
avail; improved the connections by running the 
two line wires round the wainscot instead of under 
a carpet sometimes trodden on, and still the bell 
would only ring sometimes and variably. I 
Gnally unscrewed the electro-magnet and adjusted 
it to the armature in such a way that the bell rang 
perfectly directly the adjusting-screw touched the 
armature on the other side, and before any con- 
siderable pressure was brought to bear upon it— 
and now, notwithstanding that the broken arma- 
ture is very stiff, and an old Leclanche battery is 
used, the bell rings constantly, perfectly, and 
invariably, and has done so for months, after some 
18 months’ bother over it.—L. B. B. 


[46904.}—Secondary SBattery.—My battery 
was made simply as an experiment, consequently, 
I used what came in handy. It consisted of three 
copper plates, each about din. by 4in., and two 
amalgamated lead plates the same size. The copper 
and lvad plates were placed together alternately, 
being separated from each other by strips of gin. 
wood, dipped in paraffin top and bottom; the 
whole were held in place by two strong indiarubber 
rings. The containing vessel consisted of a rect- 
angular cod-liver-oil bottle with the neck cut off. 
The solution was saturated sulphate of copper, 
diluted with one-twelfth part of sulphuric acid. 
Having inserted the plates in the containing vessel, 
fill up with solution to within a short distance of 
the top; connect all the copper plates together by 
wires, also the two lead ones together. Procure 
two quart Bunsen batteries, connect them together 
in series, and lead a wire from the carbon terminal 
to the lead plates, and another one from the zinc 
to the copper plates, charge until the copper solu- 
tion goes colourless, It is, in order to observe this, 


that you require the containing vessel to be of glass. 
Of course, you know what I mean by connecting 
the Bunsen cells in series—namely, the carbon of 
one is connected to the zinc of the other. It will 
be also as well to mention that there is no particular 
virtue in having two lead and three coppar plates ; 
one of each would answer quite as well if they had 
the same area. The vessel containing the sulphate 
of copper need not be any larger than necessary to 
contain plates. Further information with pleasure. 
—J. HEZMALEALCH, jun., Felliscliffe, via Leeds. 


|46905.] — Incandescent Lighting. — These 
kind of cells will never be suitable for the electric 
light. See reply to query 46897.—Kuapra. 


[46906.|—Swiss Watch.—You have got too 
much shake or play in your balance. Put a piece 
of paper under the balance-cock or bar behind the 
screw ; keep slipping the piece of paper nearer the 
screw until the balance has no shake, then slip the 
paper gradually back again until the balance is 
free. If you are not successful, write again.—A 
FELLOW- WORKMAN. 


[46906.]—Swiss Watch.—The ‘‘clinking”’ 
noise complained of by ‘‘ Harris” may proceed from 
several causes, so that no definite one may be de- 
scribed. The bars of the “balance” may catch 
on the tips of the regulator pins, or may be against 
the hair-spring stud, or maybe the 'scape- wheel 
trips in the cylinder-notch or passage. Other faults 
may produce the noise. Ifthe noise is intermittent, 
one or more teeth of the ’scape-wheel may be 
bent; if constant, then I should imagine the 
balance touches somewhere. To discover the fault, 
remove the movement from the cases, and hold it 
in all imaginable ways, examining the escapement 
at the same time, and so notice where the fault is 
located. The cylinder should have the barest 
amount of end-shake atthe pivots: too much, one 
way or the other, will frequently bring about the 
fault complained of. A minute pieco of tissue- 
paper placed under the end of the “cock” 
before screwing down will generally put the 
‘‘shake’’ right if too great. If this is so, and the 
‘“‘shakes’’ are corrected, and yet the noiso is 
heard, then examine at the pins and stud before 
mentioned. If at the pins, shorten them a trite 
with a slip of Arkansas; very little may suffice. lf 
at the stud, file a little off the face if it will not 
endanger the pinhole by doing so. Otherwise, the 
bars of the balance must be ‘‘bumped.’’ Great 
care is required in ‘‘bumping,’’ so, unless you 
have a light hand and hammer, don’t attempt it. 
If you can ascertain the actual fault, I can the 
better advise you. The concluding query has been 
answered so recently as two or three weeks ago.— 
ALI OJOE. 


[16909.]—To ‘‘ H. T. B.”’—If£ you will advertise 
your address, I will send you a description of my 
gravity lamp, which is an improvement on the 
mercury regulator which I alluded to in my letter. 
I cannot publish an account of my lamp, as I find 
it would invalidate any subsequent patent, and I 
may wish to patentit. I guess by your query to 
Mr. Hawkins that you wish to make a cheap bat- 
tery. Ii you will wait till next week, I will send 
directions for making quart Bansens at about ls. 
ac:ll. Of course these don’t look much, but for 
power and constancy, they are equal to the most 
expensive.—H. T. (not S.) B. 


(46910.J—Calculating Watch Mainspring. 
—‘lake an empty barrel, putin arbor: now, two- 
thirds of the space left ia barrel should be filled up 
with spring, the other one-third is left for working 
space; also there should not be less than nine coils, 
and not more than 13. In cases of small lever- 
barrels, where the spring is very short, you must 
follow first rule.—A FELLOW-WOERKEMAN. 


- [46912.]—Medical Coil.—I have recently made 
a good one, though small, on a circular stand, reel 
2%in. in diameter at flanges, 3in. high, and core żin. 
Ido not care for the induced current for medical 
purposes, so I have no primary and secondary 
wires. I simply used !lb. of No. 26 cotton-covered, 
wound evenly upon my reel, and had a piece of 
soft iron, jin. diameter and 3in. long, with the 
usual contact breaker fixed over it upon the top ot 
the reel. I regulate my current by means of a 
series of wires I have soldered to every third helix 
upon my coil, and terminating in a series of brass 
points, arranged in a semicircle on the stand, with 
a lever centred so as to reach them allin turn, so 
as to regulate the strength of the shock. If you 
like to mako one on this principle, T shall be happy 
to furnish you with a full description of connections 
and sketches of general details. Mine gives a good 
result with one Daniell’s cell.—FrieD. WALKER. 

[46913.]—Stopping for Decayed Teeth.—To 
tt ALFOJOE.’’—In reply to “ J. S. R.” I must say | 
cannot imagine in what way his dilliculty hus 
arisen if he has used pure, or comparatively pure, 
silver and pure quicksilver. Possibly an excess of 
the latter has been used, or the two have not been 
sufficiently blended before packing into the teeth. 
The amalgam should be made so stiff as to be only 
just short of being hard. If an excess of quick- 
silver is present, I imagine it will not set. I mixed 


mine in the palm of my left hand with a penknife, 
and pressed out the superfluous quicksilver with 
my forefinger. The teeth cavities should be pre- 
pared before the amalgam is made, a piece of wool 
being used at the last minute to thoroughly dry the 
hollow spaces. The amalgam must be pressed with 
all posable or bearable force into the hollow. As 
I already have said, the nerves must be absolutely 
destroyed abe don to using the amalgam. Den- 
tists use a variety of stoppings, but Iam acquainted 
with only afew of them. Ithink I am right in 
stating that one kind is made from a species 
of shell-fish. Where one’s pockets are well 
lined with gold, the teeth may be ‘‘lined”’ 
with the same choice metal. This is packed in 
carefully in the form of ‘‘leaf.’’ It is necessarily 
an expensive process, but is far the best, as, owing 
to the absence of chemical action from the acids 
of the mouth, no unpleasantness of taste is expe- 
rienced. Reverting to the silver amalgam, let me 
add the silver should be an almost impalpable 
powder. Coarse filings will not do.—ALFOJOE. 


[46915.]—Die-Sinking.—I never heard of any 
work on the subject, besides, it would be of very 
little use; the die-sinking has to be learnt by 
patient hard work. But for my reply in detail to 
a similar query, see last vol, No. 861, p. 72.— 
M.M.I.So.S. 


[46917.] — Raising Water. — What natural 
source of power have you? Is there a stream, and 
what is its width, depth and velocity? It will be 
near enough to measure the latter by floating 
bodies, such as a stick or thin plank. See how 
long it takes to float, say, 50 yards. If a slow 
stream, could it be dammed up, and to what 
depth? Failing this, is there any small stream—a 
spring, for instance, the water from which could be 
collected in a reservoir and used to work a hy- 
draulic ram? Is there sufficient wind to depend 
upon a windmill in your neighbourhood? What 
is your own notion as to the power most con- 
venient to be obtained—wind, water, or steam? I 
conclude, from the wording of your query, that 
water is to be pumped along a horizontal pipe 70ft. 
long, and then up-hill through 40ft. of pipe, 
making 110ft. of pipe altogether? Is that correct? 
How much water should you want per diem? 20 
gallons a man is a very usual allowance,— 
GLATTON. 


[46919.]—American Organ. —Take the front 
board off and raise the swell by the knee-lever, 
and you will seo the vibrators. Take a hook 
something like a crochet-needle, but much stronger, 
and place the hook in a slot in the vibrators made 
for the purpose, and draw gently.—W. H. 


[416919.]—American Organ.— Either ‘‘B. M.'s” 
American organ must be an extraordinary one, or 
he has gone out of his way to make a mystery of 
what is very simple. If he will refer to No. 655, 
p. 117, he will see a section of the usual arrange- 
ment, and if he will then compare that with his 
instrument, he may succeed. The fact that 
the ‘‘ person ” from whom he purchased it (assum- 
ing he means a dealer) cannot tell him how to get 
at the reeds, would indicate that it is some extra- 
ordinary design; but, supposing it is not, let 
“B.M.” take out the front slip in which the lock 
is placed; then, putting the knee-lever over, he 
should see the swell lift. If the stops are drawn, 
one row of reeds will present their heels to his de- 
lighted vision, and with a hook he can draw them 
out. For the back row it will perhaps be easiest to 
take out the back of the case—the upper part— 
and lifting the swell he will again seo the reeds. 
Did it never strike ‘‘B. M.” that a reed instru- 
ment must be made so that the reeds can be got af, 
and that—at least in so simple an instrument as 
his—it is scarcely likely makers give themselves 
unnecessary trouble? ‘*Joiner’s’’ sketch on page 
219, has probably helped to open his eyes.— 
ORGANON. 

[16919.-—American Organ.—Presuming that 
the instrument in question is a properly constructed 
American organ, there will be no necessity to 
remove the keyboard in order to get at the reeds. 
If the instrument contains two rows of vibrators, 
the front row can be got at by removing the board 
in front of the keys; then by raising the swell and 
drawing the stop which raises the mute, the ends 
of the reeds will be visible. They are then easily 
taken out with the reed-hook. The back set is got 
at by unscrewing the backboard, then raising the 
swell, which is controlled by the forte stop as well 
as by the knee-lever. Afterwards draw the re- 
spective stop and the ends of the recds will be 
visible, American organ reeds, if made of good 
spring brass and firmly riveted, seldom require 
tuning. The reeds should be firmly secured to the 
blocks by two (not one, as in inferior organs) iron 
or steel rivets. An American organ is often con- 
demned and thought to require tuning when it 
goes a little out of tune, which is caused (in ninety- 
nine cases out of every hundred) by the dust 
adhering to the reeds. In sucha case as this, if 
the reeds are taken out and carefully cleaned with 
a piece of chamois leather, the proper tuning will be 
restored. I have in preparation a paper containing 
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instructions how torectify defectsin American organs 
and harmoniums, which I shell send to the editor 
shortly. The reeds of an American organ should 
be taken out and cleaned at least once in six 
months. This will, toa great extent, prevent any 
muting of any particular reed.—G. FRYER. 


teat — Organ or Harmonium. — To 
**Brra.”’—If you had stated precisely what you 
required, it would have been easier to answer you ; 
that is, the pitch, quality, and compass of tone. Do 
you want the half-rows for variety’s sake? If so, 
put them on the top of the other rows, and save 
five-sixths of the labour involved in the channeling. 
Butif you want the 16ft. tone throughout from 
the sub-bass, with another 8ft., you must place 
them at the back. Any reeds placed at the 
back, nearest the bellows, will sound loudest; that 
is why this position is favourable for sub-bass 
reeds. Some makers even place them so that they 
protrude into the mouth of thereservoir. Now, if 
you place channels under them leading to the other 
pallets, of course your present rows will have first 
chance of the wind, and that is where you would 
place a loud-voiced set if you wanted them ; while 
the tone at the back would. be much quieter. Geta 
few strips of wood, and make a specimen cell and 
channel for a sub-bass reed and satisfy yourself, 
for I do not think the loudest tone, even for sub- 
bass, to be always the best. When you have de- 
cided on channels, you had better cut grooves ŝin. 
deep across the underside of your soundboard, to 
suit your new boards, and glue strips lin. by jin. 
in these grooves; then prepare another thin board, 
and having grooved it and cut the pallet holes, 
glue it on the channels. Failing this grooving, 
you had better prepare your strips 3in. by 3-16in., 
and put them on with glue and a liberal supply of 
fine screws. I donot like the idea of parchment 
covering for the channels (rubber drill would be 
better), as the slightest leakage just here will cause 
the notes to run together and spoilall. Where the 
sub-bass reeds come you might make new pallets, 
and cut the pallet-holes Jin. long. If your bellows 
are the size mentioned (?) they should do; but why 
not put down a chord on the instrument which 
shall be equivalent to your intended alteration, and 
decide for yourself. As to altering or enlarging 
them, I should think it out of the question, as I am 
not aware that anything will compensate for lack 
of space, to say nothing about the patching which 
must be done.— JOINER. 


[46925.]--Water in Gravel-Pit.—The well 
would be of little or no use in your case I am 
afraid. Jf you could hire a steam-engine and 
centrifugal pump, you would soon be able to pump 
up the water, but a channel of some sort would be 
needed to lead water away to river or some 
neighbouring pond. Iam afraid, however, that if 
gravel-pit does not drain itself, the evil will still 
remain, and every shower of rain will help to fill it 
again. If you decide to pump it out, your best 
way would be to advertise for tenders for the job, 
and let some contractor do it for you.—GLATTON. 


UNANSWERED QUERIES. 


—_+++—_ 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors, 


L. and 8.W.R. Engines, p. 19. 


46202. 

46307. Burrow, 19. 

46324, Shuttle Tongue for Paper Tubes, 20. 

46326, Helical Epicycloids, 29. 

46446. M.S. and L.R. Engines, 20. 

46347. Indigo, 20, 

46°48, Strophometer, 20. . 
46353. a e and Other Actioain Aquarium Fittings, 
46362. Cast Steel, 21. 

46363. Turning up Curt-Wheel Axles, 21. 

46367. Furnace, 21. 

46558. Oil for Canvas Belting, p. 114. 

46567. Mucrosraph, 114, 

46571. Atr-Pumps, 114. 

46576. Embossing, 114. 

46578. Roof Ventilator, 114. 

46680. Governors of American Colonies, 114. 

46581. Oxalate Development, 114, 

46596, Sugar Boiling, 115. 


Test for Mineral Acidsin Vinegar.—Chiaffe 
gives the following as a test for mineral acids in 
vinegar :—The colour of a solution of Paris violet 
(methylaniline violet) is converted into ultramarine 
blue by even very dilute mineral acids, whereus 
organic acids do not alter the colour. 


Iw concluding a report on the collision that oc- 
curred on the 29th March at Stoke Station, on the 
North Staffordshire Railway, Colonel Rich says, 
‘“‘T€ this train had been fitted with continuous 
brak-s, the collision would probably not have 
occurred.” 


QUERIES. 


— ee 


[46928] -Diphtheria.—To Dr. Epxoxps.—The fvl- 
lowing extract from a South African paper has reference 
to the cure of the above : ‘+ We can vouch for the efficacy 
of the following remedy for diphtheria. A few years ago, 
when this d ful disease was raging in England, a very 
simple and rapid remedy for it was discovered by the 
celebrated Dr. Field. He put a teaspoonful of flowers of 
sulphur into a wine-glass vf water, and, when well mixed, 
gave it as a gargle. Brimstone destroys every species of 
fungus in man, beast, and plant. Instead of apitting out 
the gargle, Dr. Field recommended its being swallowed. 
In extreme cases, when the fungus was too near closing 
to allow of gargling, he blew the dry sulphur through a 
quill into the throat ; and, after the fungus had shrunk 
sufficiently, ordered the gargling, and he never lost a 
patient from diphtheria.” As the subject is of great 
interest tomany, would Dr. Edmunds kindly say if there 
are any pathological grounds for believing diphtheria 
to be fungoid in character, and if he is aware of the 
cases alleged to have been so ruccesstully treated by Dr. 
Field ?—H. Noray, Clifton Villas, W. 


(46929.)—Iron.—Will some of your well-informed 
correspondents oo tell me how I can get rid of i on, 
present in water in the form of carbonate? The plan I 
adopt at present is that of exposure to the air; but this 
p:ocess occupies about 10 days, with the water standiog 
to the d-pth of 3ft. Without making costly alterations 
in my works, precipitation by boiling cann t be adopted. 
But it occurs to me that some scientific reader may be 
able to tell me how the iron may be otherwise rapidly 
precipitated without injuring the water for drinking- 
purposes? For such information I should feel much 
obliged.—_TeEn Years’ READER: 


(46930.)—H ydraulics.—Given a tank (see sketch), 


a constant head of water being maintained the:cin at A, 
a pipe (truly cylindricul) issuing frum, or nearly from, the 
bottoin of the tank at B, and inclined at any angle from 
the horizontal Jine to outlet at C, the pipe to be of any 
length. Wili the pipe be quite full, or only partially so, 
at the outlet C.? Some of my friends attempt to demon- 
strate mathematically that, by the velocity acquired by 
the flowing water it is ‘‘ thinned down ” somewhat as 
shown by dotted line in sketch, so that at the outlet C it 
only partially fills the pipe.—A. H. Mounrary, 


_(46931.)—Cuts and Bruises.—Would some reader 
kindly tell me what would be the best thing to keep in a 
workshop to apply to cuts from chisels, saws, splinters of 
iron and wo d, &c.? Also, a few simple directions on 
the treatment of cuts, &c. Perhaps Dr. Edmunds could 
give a short paper on the subject ?—An AmaTEurR M. 


(46932.]—TelegraphicEngineering.—Could any- 
one give me any information about the Government In- 
land and Submarine Telegraphic Service. ortellme where 
I could obtain it? I have consulted the Civil Service 
Gazette and other works, but find no mention of it. 1 
have also written to the secretary of the School of sub- 
marine and Military Telegraphy, No. 12, Prince‘s-street, 
Hanvver-square, and bave receive! a prospectus of the 
school. But there are one or two points on which I have 
been wnable to obtain information. These are princi- 
pally the examinations, the mode of entering the service, 
and the limits of nge.—James Suone. 


[46933.]—-Photoeraphing Monuments in 
Cemete ies. -To Mr.F. W sTuERTIELD.- Can the bunal 
board of a public cemetery or their servants legally pre- 
vent a person photographing tombs and monuments in 
the cemetrry, and c.n the relatives of the deceased per- 
son to whom the grave belongs o'ject to its being photo- 
graphed ?—AmaTeur POOTOGRAPHER, 


(46934. |—Jewelling Watches.—Will “ A Fe low- 
oe kindly say how watches are jewel!cd ?— 
ALL. 


[46935.}—Electric Bells and Lightning.-I 
have an electric bell in communication with a friend's 
house,the wres for which stretch from window to 
Window across two garjens. For greater convenience in 
fixing on a short distance, I have used two line-wires— 
doing away with the return by earth. Is any risk from 
lightning to be appre! ended? The wires run from the top 
window of the hous: at an elevation of about 451t. If 
resistance coils are necessary, how should they be placed 
in the circuit, and also, what would be the cost uf con- 
s‘ruction ?—PRAQGMATICAL. 


46936.|—-Steam-Launch.-—I should be very grate- 

if some kind ieuder of this paper would help 

me out of my difficuliy. I am building a steam-launch 

18ft. long, 5ft. beam. What size engine, double cylinders, 

also, s:ze of boiler will be required to run eight or nine 

miles per hour? Are dome boilers best? What advan- 

tage has a steel boiler over iron? Also, any otber in- 

formation on the subject, which may be intere:ting at 
the present sea. on.—MoonLIGHT, 


_[46937.) — Oaths in Qourts of Justice.—My 
views on this subject are almost identical with those held 
by the Society of Friends. Can I claim (as a right) to 
make an affirmation, either as a juryman or witness * Or 
is it in the power of the magistrate oc judge to retuse io 
permit me to dos»? I am a Congregativnalist—not a 
member of the Church of England.—T. W. W. 


[46938.]—~Photography.—Many thanks to all who 
have so kindly answering my many queries. Will Mr. 
Parkiason give formula he wed to develop the rapid 
plate he exposed for 33 secs, on a waterfall? With a 20 


out fog ifthe exposure has been much over the usual 
length for such places. I should have thought a water- 
fall a bad subject for a prolonged exposure, as it is not 
stationary.—F. C. 


[46939.]—Eames Locomotive.—To “ E. W.”— 
Can “ E. W.” or“ R. N. H.” give sketch and dimensions 
of tender of the above locomotives? Are not engines 
with single driving-wheels an uncommon type in 
America? Also. particulars of the brake used upon this 
engine ?—E. E. R. Tratman. 


(46910.)_Sidebotham’s Axlebox.—Could any of 
“ ours ” give a sketch and detailed description of the 
above as used on the Highland, West Lancashire, and 
also on the Ezyptian State and other railways? I havea 
prospectus of the above, but the description is far trom 
int :igible.—C, 

[46941..—Soap-making.—I have been trying to 
make pale household soap, and would like to know if 
there are any instruments for testing the strength of the 
leys (made from caustic soda), say, such as rectifiers of 
spirit used to tell the strength of spirit? And also the 
meaning of so many degrees ‘“‘ B.,'’ as in Spon’s ‘* Work- 
shop Receipts ” 1—SVENBKA. 


(46942..—Resistance of Ring to Collapse.— 
Let an iron ring gia. diam. be suspended from a chain. 
From the same ring, and at a point diametrically oppo- 
site the first chain, a weight of 13 tons is suspended. 
What is (1) the position of greatest s'rees? (2) The 
amount of bending moment at such position! (3) How 
the above are determined? (4) Diam. of iron of whieh 
ring is made, supposing modulus of rupture is 54,000in.- 
pounds per sq.in.? It seems pretty evident that there 
are four points (the top, bottom, and points on the sides 
of ring midway between these) at which the bending 
moment isedual and at its maximum. It cannot be 
taken asa simple beam. Nos. 2 and 3 are the questions 
I wish more particularly to have answered.—GLaTTon. 


[46943.]—Spraia.—Will Dr. Edmunds kindly advise 
me as to the following ?1— When using the muscles of my 
left leg (for instance, when climbing a rope) I feel an 
acute pain in the inside (meaning right-hand side) of the 
centre of my foot, which continues as long as the muscles 
remain stretched ; and when they are relaxed, it gra- 
dually dies away. ‘There is no swelling or redness, but 
it feels asif a small bone, or something of that was out 
of place. I believe it is a common thing with athletes, 
so I have no doubt your answer will benetit a good many 
of “ curs’ —H. J. L. 


|169414.]-—To Mr. Lancaster.—I am in a difficulty 
with my Leclanché batteries ; I cannot make a guod 
connection with the carbons aud wire. 1 have tried melt- 
ivg on a cap of lead, but a very poor current is the result. 
I have also tried a brass chp with the wire soldered on ; 
but the clip soon oxidises. Will you kindly help me out 
of my difficulty? How are the connections made on the 
bat eries sold in the shop? They secem to be a cap ol 
lead.—G. I. C. E. 


[46945.]Leclanche Battery.—May I trouble Mr. 
Lancast-r, or some other kind electrical correspondent, 
for a little information respecting the above? I have 
had a few cells which have been giving a good carrent 
about threz years, but they. are now getting much 
weaker (all connections are quite pertect). Some of the 
porous p.ts are much worn. Willit be weil to have new 
pots and recharge them ? And also, is 1t necessary to go 
to the expense of fresh carbon blocka? Wall they not 
do again, and how long? Should pure sal-ammonuac be 
used 7—W. J. 

[46916.]—Gold Fish —I have a tank which holds 
about tive hogsheads in my garden, made for keeping 
gold fish in. Itis supplied with water that runs off the 
h. use du'ing rain; but I tind that the soot from the 
chimneys blackens itso much, that I am afraid the tish 
wilt be killed. Could some reader suggest a plan to pre- 
vent the above? How would it be to use a kindof 
filter? And how could I make one to take a stream of 
water about 2in. diam, ? Also, would a filter take any 
of the pruperties of the water away essential to the fish ? 
—Ross. 

(46947.]— Lesson in Assaying.—I shall be greatly 
obliged if one of your readers cau recommend me a good 
practical book on assaying, both by the scurification 
method, and the cruciole method. Or perhaps some of 
your numerous contributors would kindly give a few 
short lessons on the subject similar to those on the use ot 
the bluwpipe, by Mr. C. J. Müller in Vols. XXX. ond 
XXXI., woch were extremely userul to myseif and, I 
doubt rot, to many others.—J. L. WHITAKER, 


[46948.;—Resistance of Electro-magaets.—I 
understand that the resistance or the wire oa an electro- 
magnet should be half that of the whol» circuit, includ- 
ing lice wire and battery. ‘his, of cvurse, is for a 
single magnet, When there are two or more in the sam2 
circuit, what is the best resistance to give the coils !— 
GLATTON. 


[46949.]—Sodium Salts.—Is there such a compound 
as sodium and hydrogen tartrate (NuHC,H,O,)! If so, 
is there another pame for ic? Will caustic soda do as 
reagent as well as caustic potash, and are the reactions 
the same—e.g., for producing a ppt. with a zine salt which 
ppt. is soluble in excess ?— W. G. WvoLecomBe. 


[46950.] — Composition Gas-pipe. — Of what 
metals, and in what proportion is compo. gus-tube made? 
—A. PAKEER. 


[46951.]—Papyrog«aph.—Some time ago I sawa 
rapid process described tur copying a number of copies 
of manuscript by writing on ordinary paper, then 

lacing the paper written oa in a strong solution of resin 

colophony) in turpentine, then pluce the resinous paper 
in a strong solution of caustic soda, withdraw, and wash 
well with cold wat-r, when you will have a perfect 
stencil of the writing. If avy ot ** ours ’’ have succeeded 
by this process, and would give streagth of eolutions, 
&c. to be employed, I am certuin it would luterest many 
readers of th |“ E. M.” besides—DaBbBLek, 


[46952.]}— Reaction.—The other day I had oceision 
to mix a saturated solution of brine (Natl), and a 
saturated solution of carbonate of potessiu:a (both com- 
mercia!), and I was surprised tu tind thut the mixture 


times plate aod much shorter exposure, usiog a very | became cloudy with slight fluorescence, and after some 


restrained developer, I have never obtained a neg. with- 


time yielded a white floccu ent precipitate. Will some 
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kind reader oblige me with the reaction which takes 
place, and, if possible, set the equation out !—Guass. 


(46953.J—Pearl Ashes.—Will Mr. Allen or other 
of your kind chemical] readers inform me of the most 
reliable method of analysing pearl ashes for carb. of 
potash (K,CO;), and give full directions 3 As I want the 
Pona not to differ more than 0 5% in the same sample.— 

LABS. 


(46954.)— Dividing Apparatus.—I want to use as 
a worm-wheelto make a dividing apparatus like that 
described by *‘ J. K. P’ on p. 277, Vol XIL., an ordin- 
ary cog-wheel of 14 gauge, 120 or 180 teeth, as it would 
be much lighter than the 10 gauge-wheel used by Mr. 
Joyce. If I used such a wheel, would “J. K. P.” 
kiatly say what pitch an1 dia. should my tangent-screw 
have ? My leading screw has four threads to inch —F, 
W. MACKENZIE. 


e icine henna s Optics.—In a telescope 
objective, can the spherical ab.rration be corrected, as is 
the chromatic, or can it only be reduced? If corrected, 
upon what principle ?—E. P. 


[46956.|—Chronometer and Watch Rating.— 
Is there anyove among your readers who can tell us how 
the rate of a chronometer or watch can be ascertained to 
the ‘1 of a second ?—Curoxos. 


[46957.};-Battery.—I have a Bunsen battery, which 
I want to make use of for plating and gilding purposes. 
Will any reader kindly tell we how to proceei—i.e., how 
to make solutions, &c. ? Any information will be gladly 
reccived by an—AMmaTEUR. 


[46958.]—-Half-chronometer.—Will any practical 
reader tell me if there is any ditference between the 
escapement ot the above and that of an ordinsry lever 
Kin an oyercoil spring? A descriptioa will oblige— 

HRONOS. 


{46959.]-—Marine Steam-Boiler.—I 'shall be glad 
if any kind reader can give me a description of the best 
boilee most suitable for a small yacht to burn charcoal, 
and to be made of copper, in order to generate steam 
quickly 1—DyNamaric, 


(46960.]}—Mfodel Electric Lamp.—I have ons of 
the above-named lamps, made by Mr. J. Bathurst, of the 
Strand, which burns Reynier’s carbons, aad shall be glad 
if any kind reader can inform me whether I can produce 
the light from other means than the acid battery ; and as 
I have a small steam-engine, I should liks to make use of 
it to drive some dynamo or oth-r electrical appari tus to 
produce the light, which I am of an opinion that there is 
some other kind of generator. The engine is as follows: 
1łin. stroke by ?in. bore, slide-valve inverted with an 
extra large diameter heavy flywheel of iron. The boiler 
is of a vertical type, Sin. by din. dia. ; the shell is made 
of 1-16in. gauge iron, with copper trebox and copper 
crown of 1-12in. thick, and one flue, water space all 
round tirebox jin., and well riveted, with which a great 
speed could be obtained. Also, please say what pressure 
the boiler is likely to stand with safety ? and obligc— 
DyNaMATIC, 


[10001m Battery = To Mr. Totmwan or Oraers.—I 
have made a battery of three cells, carbon and zmc in sal- 
ammoniac, plates Sin. by 2łin. 1 soaked the ends in 
paratin all night, and the paraffin has crept up the 
plates. All connections are properly covered with par- 
affin wax. The battery will hardly ring when joined close 
up to the bell, and not at all through the bell cir- 
cuit. I think it is the parafiininthe plutcs, How am I 
to remedy this, please ?—BELL. 


(46962.]—Stereoscopic Camera.—Will Mr. Lan- 
caster or some other reader kindly give me instructions 
how to make a steoroscopic camera % Also, how tv take 
views with same ?-Sterrxo. 

[46963.]—-Astronomical. —If have been reading 
“ Astronomy Without Muth-matics,” und am puzzled 
with one or two statements. 1. It says (p. 45, sixth edi- 
tion), speaking of the motion of the earth: ‘‘ the addition 
of the rotation velocity at night, and the loss of it b 
day, about 1,000 miles an hour at the equator, is muc 
tvo little to be perceived, and the change is also very 
gradual.” Now seeing that it is always day somewhere 
on the earth, and always night, how is the above passage 
to be understood ? 2.QOnp. 125, ‘* though the moon goes 
round the earth, it is no less true that the earth goes 
round the moon, only in an orbit as much smaller, as the 
earth is heavicr—that is, St'ō times.” And on p. 522, 
t The carth revolves every month round tue c.g. of the 
earth and moon, which is 2,895 mules from the earth’s 
centre.” I cannot understand the earth revolving round 
the moon, except in appearance to anyone stationed at 
the moon. Willsomeone kindly explain !—Gime.. 


(46964.}—-Soluble Oil.—There is an article used by 
finishers called s>luble oil, one variety of which seems to 
consist largely of glycerine ; the other is a kind of liquid 
soap, and smells of castor-oil. Can any of your readers 
give mə any information as to how these are made ?—A 
Finisuee. 


(46965.]—Pianoforte.—Wiil any kind reader inform 
me the best way toprcveat the rusting of wires, and to 
stop it!—W. H. 


(46966.)—Balance-springs.—To ‘“ A .Frutow- 
Workman.”’—Sometim-s when cleaning workmen’s 
watches, I find eputs of rust on the outside coil of 
balunce-spring. What should be done with these to pre- 
vent the rust trom spreading. I sincerely hope you will 
continue your articles on ** Watch Cleaning and Repair- 
ing.’’—REVEL. 


(46967.}-Coin Brooches.—To “Atrosor.’’—I want 
to make some coin brooches in various pat.erns. How 
are the cons to be held in position while soldering ? 
Binding-wire is out of the question, as the c ins are so 
thia.—Revev. 


[16968.)—-To Dr. Edmuads.- I have a sister, aged 
27, sufferin: from the following symptoms :—About 15 
years ago she had a disease supposed to be nettle-rash, 
that came out out over her body, more particularly at the 
change of the weather, until the last tive years, and was 
under doctors’ hands ; but they did her no permanent 
guvod. Now and again a single blotch will come out, 
causing considerable heat in that spot, and giving a little 
relief forthe time. At otter times heat arises in the 


face, causing it to look a purp`e red, relieving dulness, 
&c. Costive at times; nerve and brain affected, and 
blood seemingly stagnated.—J. Denvess. 


(46969.}—Railway Ourves.—Will any engineering 
correspondent, or preterably the able “ M.I.C.E.,’? who 
dealt with letter 45268, Vol. XXXIV., wees ending Nov. 
25th, 1881, work an example out for me by the furmule 
a=c/nr.908, take radius of curve 40 chains, also 100ft. 
—J. DENVERS, 


(46970.1-Grain Dresser.—Would any reader give 
me a few hints on the construction of a grain dressing- 
fant A sketch would greatly oblige—G. G. 


(46971.,—Soluble Essence of Lemon and 
Cinnamon.—Would any of * ours ” give me the pro- 
cess whereby the oils of the above are rendered soluble 
in water 7—CHEMIST, 


(46972.}—-Cheap Form of Voltaic Cell.—I have 
constructed one of the above after the following manner 
—viz., a tin can capable of containing 3lb. of preserved 
fruit, porous pot 5in. high by 2}in. dia. (taken from an 
old form Leclanché cell), piece of new zinc 4iin by bin. 
made into a cysinder ©, but the edges not touching each 
other, copper wire soldered thereto, and passed through 
a cork to allow uf pot being made airtight, pot placed 
central in tin can, and spaces between filled with clean 
cast-irun borings, just made damp with purified caustic 
potash solution, eupplied me by a chemist as suitable 
to supply the place of commercial potassium hydroxide. 
All joints are soldered; but it fails to ring a bell 
formerly wo:ked by four quart Leclanché cells. Will 
someone kindly say cause of failure and remedy? Also, 
please say what steps to take with reference to the L:- 
clanché, which have also failed to work Also, how can 
I tell if a battery is passing a current in the absence of 
any electrical appliances ?—R. A. G. 


(46973.|—IMusical Shorthand.—Will any reader 
of the “ E. M.” inform me if there be a book on wiiting 
music in shorthand ?--PHONOGRAPNEB. 


[46974.J]—Horizontal Escapement.—To “Tarps 
PsacricaL WATCHMaker,’’—Will- you kindly tell me 
what the three dots are for near the balance in Swiss 
watches, and what you mean by the ‘“ draw ” or lift in 
horizontal escap.?! I know ıt means two different 
things in lever escaps. I never knew that horizontal 
escap. had “draw.” I always thought they had a 
“ dutving ” action. Also, if he recommends anyone to 
press on watch whcels with pointed tweezer? Iusea 
cut peg. Will he give me a few bints ?—Workina 
BLACKSMITH. 


[46975.— To Dr. Edmunds. — Having been 
troubled for the last six months with the gravel, I shall 
be thankful for information which, even if it does not 
cure, may relieve me. Iam 61 years old. Corpulent ; 
in other respects enjoy good health, and an abstuiner fur 
three years.—A WELSHMAN., 


(46976.]—Canary.—Can any of your readers tell me 
the best remedy to employ for a canary suffering from 
asthma? Every night the respiration of the little we- thing 
is visibly painful, and the bird gasps and opens and shuts 
its mouth, and apparently tries to cough. The sufferings 
are increased by being in a room where gas is boming: 
In the morning and during the day the bird is cheerful, 
and sings freely. Food at present: the usual rape 
and canary with a little maw seed occasionally, a 
little lettuce or watercress ; have found a little condensed 
milk a benefit, but not a cure. Will those baving experi- 
ence with birds give a little information? as the one on 
whose part I venture to ask for a few c.:umbs of ease and 
comfort, is a general favourite.—K. 


(46977.]-Folding Canoe.—Can any contributor 
kindly let me know the particulars for making a fuldiag 
canoe !—G. J. H. 


(16978.]—Canaries.—I have had five nests of young 
canaries this year, about 15 birds. They live from six to 
ten days, and then die. Will any reader tell me what 
they think is the cause? I think the ola birds 
neglect feeding them, I also, like ‘* Old Subscriber,’ 
would like afew hints about cayenne feeeding.—Menr- 
TON. 


[46979 |—Etching.—Will someone oblige by g ving 
some hints on etching on copper and steel pla es !— 
KoGaA10K. 


(46980.|—Brakes.—I should be oblig:d if any corre- 
spondent will tell me what brakes are about to be tried 
upon the Highland (North of Scotland), and Lyna and 
Fakenham Railways? Also, should be glad of any 
details of trials said to be made by the East Lancashire 
Co. some years ago? What is the Fay, Newall, and 
Eames brake, mentioned p. 109 !?—A Driver. 


[46981.])—-Verge Turning Collet.—Will “ Fellow- 
Workman,” * Alfojoe,’” ur any other horological reader 
of the “ E.M.,’’ tell me how to make verge turuing collet, 
with sketch of same ? Will it be proper to have it, when 
on verge, projecting a little beyond foot-pallet to keep 
pivot-tile from coming in contact with pallet when 
reducing pivot ?—Poor Hanp. 


{46982.] — Colouring Screw-heads — Clock 
cases.— Will any reader describe the ccluuring or blue- 
ing pot for screw-heads, &c.? Also, a few hints on the 
way of making Vicuna or American clock-cases.—STEab- 
FAST. 

(46983.]—Concrete Bed for Engine.—I am fixing 
a new horizontal engine, which will require a bed 3sft. 
by 12ft. by loft. Would you advise me to make it of 
concrete ? If so, how should I prepare the concrete !— 
Dssorivl. 


(469S4.)—Hardening Copper.—Is there any way 
of hardening or ** case hardening ’? copper ?—JAcqQuEs. 


(46985.])-Gilding the Edges of Mounts.—I 
have had gilt paper recommended, with the back covered 
with commen gum, and cut into narrow strips and put 
round the edges. Lhave tried this way, but I find it very 
difficult to make stick and lie down evenly. Will 
some kind reader of the “E. M.” inform me which 
is the best way to gild the edges of mounts, and what is 
the best composition tu put on the back of gilt paper to 
make it stick and lie down evenly !—E. L. 


{46986.]—French I ocomotives.— To Mr. GOBERT. 


—Many thanks to Mr. Gobert for his interesting and ex- 

haustive answer to my query. If not troubling him too 

much, I should like to know whether the Crampton en- 

gines, formerly the standard Continental type, are now in 
general use? And whether the sketches given in his 
letter represent the present standard type of French 
locomotives ? Also, are the inside or outside cylinder 
engines in most common use, and are single driver en- 
gines unused ? Could he also give mea sketch of one or 
two tenders of the above engines !—E. E. B. Tratmuan. 


(46987..—Tinning or Bronzing Small Malle- 
able Oastings.—I have several hundred small malle- 
able iron castings to tin, or apply a good b:onze ofa 
bright brass or copper colour. Can +nv of your read+rs 
direct mein the 1ight „channel 1—A. C. MEEKER, 321, 
Larimer-street, Denver, Colo., U.S.A. 


[46988.]—Straightening Shaft.—Will any of 
your mechanical reuaers say how a staft can be straighte 
ened, 2}in; dia., while in its bearings? and oblige— 

M. 


[46989.]— Stoppagein Urinal Pipe.—Two urinals 
are used by about 40 persons. The down-pipe for 3ft. is 
straight down perpendicularly, then pas-es along the 
floor, and is 2in. clear in the bore. A small quantity of 
water is running day and night. Spirits of salts are used 
now and again 'o keep the pans in good colour, and once 
a week two buckets of hot water and soda are passed 
down. Inspite«f all this, in 12 months the down pipes 
close right up with a hard gritty matter. What can be 
done to stop this ?—J. E. Bird. 


(46990.]—Shiv’s Compasses.—Will any friend 
state the most effective method of magnetising the bars 
of compasses that do not act ?—the appliances required, 
where they may be had, and how to use them, and 
oblige—Horo. 


(46991.]-Wages—Legal Query.—A man enters 
employment as foreman engine-r in sbop, and to serve 
employer’s interest, foregoes payment of wages weekly, 
works from time to time as requi ed until amount due is 
about £25. Then applies for payment, and is flatly told 
that wages are only payable weekly, and unless so paid 
are not recoverable.—G. H. 


46992.);—-Organ Query.—Will Mr. Dresser kindly 
tell me how to arrange a small organ (two manuals and 
pedal). so that I may build it without runners or castors, 
and yet be able to get at the key-action and windchest of 
the swell without taking the whole thing to pieces. 
Bellows and great soundboard are made, but building- 
frame not yet put together; so a hint would be very use- 
fulindeed. What is the least space advisable, or allow- 
able between top of swell keys and bottom of great 
windchest for proper working of backfalls and six 
rollers? Also, how much space between under side of 
great keys and top of bellows (when full) is needed fora 
set of gt. to ped. backfalls 1—W. C. 


(46993.1—Consumption and Homaopathy.— 
Could any of your correspondents inform me of a dispen- 
sary or h spital where consumption is treated by Lach- 
nanthes, or is Lachesis the same? If not, what would be 
the best homaopathic remedy to take {—A SUFFERER. 


[46994.— Brass Door-plates.—Will “ Jack of All 
Trades ” kindly inform me of the nature of the composi- 
tions, red and black, which are used in making and filling 
un letters in the above articles ? Is the composition run 
in hot, or is the plate alone heated, and then all faced 
off after the filling up !—ALFOJOE. 


USEFUL AND SCIENTIFIC NOTES. 
—+$o-¢—_—_ 


A PAPER was recently read before the South 
Staffordshire Institute of Mining Engineers, at 
Dudley, on ‘‘Lishman and Young’s Patent Air 
Locomotive,” by Mr. Henry Lawrence, of the 
Grange Ironworks, Durham. The engines, it was 
stated, were specially adapted for underground 
haulage, owing to their small size and the perfect 
control which the driver had over them. Jnci- 
dentally Mr. Lawrence mentioned their use in fiery 
mines, and showed how a patent metal had to be 
used to prevent sparks from being emitted from 
the wheels when the engine surged at an incline. 
He submitted for the consideratiou of the members 
—(1) Whether sparks would fire gas in a pit, and 
(2) whether copper rammers were therefore safe, 
inasmuch as copper could give off sparks. The 
Government allowed copper stemmers and ranı- 
mers, and yet these gave off fire upon being struck. 


Tue Lumiere Electrique says the experiment has 
been made of lighting a Rhine steamboat with 
electric light, and it is proposed to organise a night 
service of boats lighted by Buergin machines and 
lamps, which are to be powerfal enough to throw 
from the bows a light that will illuminate the 
immediate scenery. 
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Every Workman connected with the Building 
Prades ecalring a Situation should advertise in “THE BUILD- 
ING NEWS,” published every FRIDAY, price Fourpence, 
at 31, Tavistock-streot, Covent-garden London, W.C. 


“THE BUILDING NEWS" is the Principal Journal, repre- 
senting Arcaitccts and Builders, and hae the largest circwation 
of any Professional Journal in the kingdom. 


Bvery Workman should insist on secing “THE BUILDING 
NEWS "every week at his Club or Coffee House. He will find 
more ‘* Lists of Tenders ' for new werk in it every week than in 
any similar paper, and can thus Judge where work is likely to be 
had. He isalso specially invited to make use of“ Intercom- 
munication’ if he wants to know anything about his trade ; to 
write to the Editor if he has any suggestions to make and to 
ad vertise in the paper when he wants work. 


The charge for Advertisements for Situations is One Shilling 
tor Twenty Words, and Sixpence for every Eight Words after. 


ENGLISH MEOHANIO AND WORLD OF SCIENCE: No. 895. 


250 May 19, 1862. 
; SWHR , ND: t articles in our back volumes. See the indices of recent 
CHESS. ANS 8 TO CORRESFO ENTS. volumes.)—Ssrron. (It is simply impossible for any 
C a a == eee one to say “what is wrong” when you do not describe 


At Communications for this department must be 
addressed to the Chess Editor. at the office of the 
Exouisu MECHANIC, 31, Tavistock-street, Covent-garden, 
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PROBLEM DCCXLVII..—By-C. CALDANDER, 
Black. 
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White. 

White to play and mate in four moves. 
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PROBLEM DCCXLVIII.—By H. F. L. MEYER. 


Black. 
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White, 
White to play and mate in-throe moves, 


SoLuTIon TO 748. 


White. Black. 
1. E takes Kt 1. K takes R (a) 
2.KtoK2 2. K moves 
8. Q mates accordingly 
(a) 1. KtoQ Kte6 
2. Q to Q Kt aq (ch) 2. K moves 
3.-R or Q mates 
: SOLUTION TO 744, 
White. Dlack. 
1. BtoQ Kt7 1. Q takes Kt, R 
takes B, or 
moves 
2. QtoK R7 (ch) 2. B takes Q mate 
1. Q takes R 


2, KttoK B7 (ch) 2. B takes Kt mate 


l NOTICES TO CORRESPONDENTS, 
Scuuvcxe.—Your solution of 748 is incorrect, for if 


7 


looked that if 1. —— 2, @-K R7 (ch); 
ooked tha P03 2 ir takes Q is not mate, 
as Kt can take R, 


H. F. L. M.—Thanks for enclosures. We will endeayour 
tosee about notice as soon as possible. 


W. T. P.—The second game shall be inserted shortly. 
H. E. Kipson.—Thanks for the sui-mate. 
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Holloway’s Ointment and Pills are remedies 
designedly placed within the reach of all sickly persons, because 
the treatment is casily applied, certain in its effects, and per- 
fectly innocuous to the most delicate constitution. For all chest 
complaints, this Ointment rubbed briskly over the ribs night and 
morning gives case, and prevents bronchitis, asthma, &c. 


ings for illustrations on separate pieces of paper. 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 8. No charge is made for inserting letters, 
4. Letters or queries asking for ad- |. 
dresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 


mente. 5. No question asking for ed 
information isanswered through the post. 6. Letters sent 
‘to correspondents, under cover to the Editor, are not for- 
warded ; and 
.to inquirers. 


*.* Attention is especially drawn to hint No.4. The 
A ap devoted to letters, queries, and replies is meant for 


®,° All communications should be addressed to the EDITOR 


‘of the EnaLisu Mronanio, 81, Tavistock-street, Covent 


Garden, W.O. 
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HINTS TO CORRESPONDENTS. 


1. Write on-one side of the paper only, and put daw 
i 2. 


queries, or requies. 


such information, cannot be inserted except as advertise- 
ucational or scientific 


‘the names of correspondents are not gives 


e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which: are only of indi- 
vidual interest, and whioh, if not advertisements in them- 
selves, lead to replies which are. The ‘ Sixpenmy Sale 
Column ” offers a cheap means of: obtainizig such informa- 
tion, and we trust our readers will avail themselvesof it. 


‘The following are the initials, &c., of letters to hand u 
to Wedn 


esday evening, May 17, and unacknowledge 
elsewhere :— 


F. W. Greexe.—J. Mounsey.—R. Keith.—Fellow Work- 
man.—J. Parkinson.—F. H. Wenham.—Glatton.— 
Fred. Walker.—Kauthack.—Anxious One.—Ignorance. 
—Clyde.—F. White.—Volvox.—J, Henshall.—Perth- 
shire Farmer.—J. B. 8.-H. T. B.—Ready.—R. R.—J. 
H. Huxley.—J. R. Brown. 


Exquiner. (In the absence. of any special agreement, 
yours is a tenancy from year to year, and you are 
entitled to six months’ notice from your landlord, termi- 
nating at the time of year at which you took the house.) 
—Reaver. (We cannot advise you, as you do not say 
which branch you propose to enter. We believe Cas- 
sell, Petter, and Galpin publish:a guide to the Civil 
Service containing information -likely to be of use to 
you.)—Quiz. (An air-tight window is what you donot 
want. You require more ventilation in your window, 
and then the nuisance complained of will cease.) —AwnTI 
Houmasvua. (Your proper course is to sue the company ; 
but you wiil probably-be throwmg good money after 
bad. They are evidently quacks.)—'fHomas PARTsIDGE. 
(Small quantities could probably be supplied by any 
of the dealers in microscopio objects who advertise in 
our “Bale” cvlumns.)—W. Havucaton. (We know 
nothing of the present whereabouts of the person men- 
tioned. We have had similar complaints about him 
before, but in every case but one, the persons got their 
goods after more or less delay, or were satisfied by his 
explanations. We cannot be responsible for the bona 
fides of co.respondents or advertisers, and we advise 
you and all other readers to adopt the same rules, with 
regard to business transactions, with contributors to 
these columns, that you would put in practice in deal- 
ing withany other tradesman, or, atany rate, if you see fit 
to depart therefrom, not to blame us for the result.)— 
J.C. A. (We do not know ofany special works on the 
subject; but there are lengthy articles in such books as 
Payen’s ‘Industrial Chemistry” and Ure’s ‘‘ Dic- 
tionary.’’)—ALFRED Mraces. (Better put the question 
privately, as itis of no interest to any one but your- 
self..—A Lancashire Lap. (Both are correct.)— 
J.M. (There is no such thing, but you will probably 
find what you want in No. 3801, p. 497. The sim- 
lest device is a cistern above the level of the tank. 2.. 
o doubt some of our advertisers would put them in 
order for you.)—A New Susscriner, Sheffield. (No, a 
nickel-plating tank should be lined with pure sheet 
lead, the joints being burned, not soldered. 2. Would 
not do at all; the copper solution would attack the iron. 
8. Look through recent back numbers, or write to the 
correspondent direct. He advertiees castings.)—G. A. 
Moorx. (Weare obliged for your letter, but it scarcely 
forms a reply of the kind asked for.)—An AMATEUR M., 
(Make a size from best white gelatine.)—P. C. (You 
can introdace the mercury through a glass funnel pro- 
perly shaped, and small enough to enter the tube.)— 
uvicE. (No, certainly not. It is suitable for plating 
purposes, not forlighting.)—Tuomas H, Roserts. (The 
resistance in wires is directly as the length, and in- 
versely as the sectional area. A thick wire, therefore, 
offers lees resistance than a thin one. 2. Both actions 
take place, but under any circumstances lightning-rods 
should be pointed. fee article last week.)—J. L. M. 
(Voes’s induction electrical machine was tully described 
and illustrated on p, 835, No, 846. See also pp. 405, 
429, 453, Nos. 849, 850, 861.)—Tnos. RICHARDSON. 
(Messrs. Ritchie, of Evinburgh, we believe, publish a 
pamphlet descriptive of their system, which was illus- 
trated and described in Nos. 464, 465. If you will look 
through the indices you will find references to various 
lans and systems of synchronising clocks.)—Jas. 
nHomson. (We presume you mean the Berliner violin. 
See pp. 256, 303, 336, 355, 404, 475, 517, 668, last volume, 
especially p. 568, No. 882.)—R. BarracLtoucn, (You do 
- not give the cubic content of your house, nor the tem- 
erature you require to keep it at. The arrangement 
epicted ‘‘ will do’’ fora greenhouse, but we should 
prefer hot-water pipes. How can we give any idea as 
to cost without knowing price of gas in your district and 
the temperature that it is desired to maintain. If you 
cannot refer to back volumes, procure a sixpenny book 
on heating greenhouses from the otftice of the Journal of 
Horticulture, Fleet-street, E.C.)—Wirn or New Sus- 
S8CRIBER. (For description of the processes of painting 
on terra-cotta, see pp. 73, 141, Nos. S61, 864.)—W. G. 
WooLcombE. os two names for same thing. 7. 
Solution of washing soda, potash, or ammonia, benzo- 
line, bisulphide of carbon, turpentine, &c.)—ODINE. 
(Such a query must appear in the ‘‘ Wanted’ column.) 
—Anria. (Such information is not available : it must be 
calculated. You may find something in papers read 
before the different engineering societies, und also in 


Colonies, 13s. 


the arrangement. From what you say it would appear 
that the battery is not strong enough, but we have’no 
idea where you place the carbon. 2. See recent nume: 
bers for replies to the second query.)—ALaska. (Pro~ 
bably produced by the frictiun of the particles of steam, 
but we are in doubt as to what you mean.)—A GLAS- 
Gow Reaper, (Uee solution of mdiarubber, made b 
dissolving in bisulphide of carbon or mineral naphtha. 
—Exroreician. (If you will look through the last ten 
volumes you can take your choice of a great variety of 
telephones. The ohm is the unit of resistance, and for 
all practical purposes may be taken as the resistance of 
one foot of copper-wire 3°117 mils. thick. The zinc is 
the positive element, and the wire from the carbon the 
positive pole.) —A. W. Rep. (In the first number of 
this volume, p. 5.)—CaLepon1an, (Every portion of 
the “‘ bends” must beabove the level of the pipe where 
it returns the water to the boiler, for if any part is 
below, water; will accumulate. The whole system of 
pipes being above the level of the inlet to the boiler, the 
preur will be equal, and the water finds its way back 
y gravity.) —J. Euyor. (Any ordinary closed stove, 
with a pipe leading into chimney.)—H. D. (Tinplate 
will do, but pewter lasts longer. Salt and ice will-do 
for freezing mixture, or you can use one of those given 
on p. 546, No. 646.)- New Beemer. (You should 
look through the indices. There are many in back 
numbers. Perhaps that on p. 404, No. 875, will suit, or 
one on p. 496, No. 879.)—W. P. (See the index to Vol. 
XXXIII., under head Hard soldering, &c. Both ques- 
tions frequently answered lately. For whitening, heat 
to a good red, and boil in a mixture of sulphuric acid 1, 
water 40.)—W. H. (See pp. 469, 493, Vol. AIT, 
and pp. 425,. 667, n . XXXI. Vul- 
canite is a preparation of sulphur and indiarubber, 
which becomes hard when subjected to heat and pres- 
sure.)—Cuuron{ĮmaNn. (It would occupy too much space 
to explain the differences in construction. They have 
been adopted with the view of obtaining the best 
results. No, to the other questions. For the chair- 
covers, see p. 194, No. 840.) —VILLIGE BLACKSMITH. 
Your communication is incomprehensible.)—G. M. B. 
Sprague’s ‘‘ Electricity,’’ published by Spons; Thomp- 
son’s *‘ Electricity and etiim,” Macmillans. 2. 
We do not know of any works onthe other subjects. }—= 
Graver. (You should fill up with:asphaltum varnish 
or with copal and lampblack worked thick. We know 
of no book ce devoted to the subject.)}—Losa 
‘Tom. (An ordinary forge will do; the dimensions are 
. immaterial. See pp. 73, 95, last volume.)—J. T. 0. 
(Give up drinking and smoke less, and consult a medi~ 
cal man atonce, or very probably. you will-not have 
need to do so.)—A Mornzr. (Try the application of 
pernitrate ofiron. Thereisno guick cure. 2. Thea 
plication of a little vaseline will soon remove therough- 
ness complained of.)—J. W. (You must be a very 
zecent or very irregular reader if you have seen no 
account of the Crystal Palace Electrical Exhibition in 
these pages. See pp. 509 and 609 of last voL, and p. 28 
of this. Many others are as desirous as yourself of ob- 
taining a small cheap and effective dynamo-machine. 
The difficulty is the combination of these requisites.)— 
E.B. L. (Possibly the waterproof blacking given'on 
p. 69, Vol. XXX., would suit you, or here is another, 
which, however, we have not tried : Mix intimately to- 
gether three or four pounds Jampblack and one half- 
pound of burnt benes with five pounds glycerine and 
tive pounds syrup. Then gently warm 2} ounces of 
guttapercha in an iron or copper kettle until it flows 
easily ; then add 10 ounces of olive oil, and. when com- 
pletely dissolved, one ounce of stearine. This solution, 
while still warm, is poured into the former and well 
mixed. Then add five ounces gum senegal dissolved in 
14 pound of water and 4 ounce of lavender or other oil 
to scent it. For use it is diluted with three or four 
parts of water. It is said to give a fine polish, to be free 
from acid, and that the glycerine keeps the leather soft 
and plisble.) 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office arë re- 
uested to observe that the last number of the term for which 
eirsubsoription is paid will be forwarded te them in a Pu 


hfa per, as an intimation thata fresh remittance is necessary,ift 


esired to continue the Bubscriptien. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 
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; , |a description. Figs. 1, 2, and 3, are a front | The bore of the cutter should be deeper than 

TH È En gli sp A È thani t view, section, and plan. A is the body of the | the longest screw to be made, as the proper 
chuck made of cast-iron, and screwed to fit | length can then be obtained by dropping in 

the mandrel; a transverse dovetail groove | short plugs of steel wire, more or less ac- 


AND is cut on the face, into which is fitted the | cording to the length required for the work. 

sliding steel-block, B; a hole is cut clear} The mode of procedure is as follows :— 

WORLD OF SOIENCE AND ART. | through this of the form shown in the front | Bring the cutter up to the chamfered end 
view, and at the back of the slide a square-|of the wire by sliding the loose head along 

a AE sided groove is planed out to meet the |the bed of the lathe by hand-pressure. A 


through hole. This admits the parallel |few turns will shave off the metal till the 
tail-piece of the steel angle-jaw, C, the|point of the wire butts upon the stop-picce 
short end of which is made flush with |ia the bore of the cutter. Slide back the 
eee | the face of the chuck. The notched apex of | head, stop the lathe, and turn the reduced 
: the chuck is hardened and tempered, as is [end of the wire into a screw-plate held in 

ON WIRE CHUCKS AND SMALL| also the lower portion of the sliding block. {the hand. When screwed up sufficiently, 
SCREWS FOR METAL-WORK. All these pieces should be nicely fitted |run the plate off by reversing the lathe. 
without shake, and made so that the opening | The next thing to be done is to cut off the 
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By F. H. Wenuam. 


d hears are now several workshops es- 

tablished in this country, devoted en- 
tirely to the construction of small screws of 
every size and description, made either of 
brass or steel, for watch, clock, and pbilo- 
sophical work, and therefore manufacturers 
in these lines seldom find it worth while to 


at a very low price from those who have the 
proper machinery, and make a Speciality of 


the business. 


It sometimes, however, happens that the 
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amateur constructor requires a number of 
particular screws, all of one pattern, and 
would prefer to make them for himself. My 
objectin writing this article is to offer some 
information that may expedite their con- 
struction by means of the ordinary foot- 
lathe. 

The first part of the question relates to 
the chucks for holding the wire. The old- 
fashioned ‘‘ die chuck” consisting of a pair 
of dies sliding in a dovetail block, and 
brought together by two opposite screws, is 
well known: this is strong,’ simple, and 
enduring, but rather limited in its range 
for different sizes of wire, so that scveral 
chucks are required. The American scroll 
andother wire chucks are more universal, 
but too refined for the rough and constant 
use of a busy shop, and when they do give 
way, no amount of patching will renew 
their strength ; in fact, effective repair is 
almost impossible. I am cognisant of one 
large workshop that a few years back was 
liberally prcvided with these chucks of 
various sizes, not one of which is now in 
use: they have all broken down. 

I visited a manufactory in Paris where 
they made notbing else but screws for 
metal-work, and I there noticed a form of 
wire chuck in use which seemed both strong 
and enduring, and asit may not be generally 
known to the readers of this journal, I give 


VOL. XXAV.—-NO. 896. 


centre. 


itt. 
GG G AR 
DUA, AAN ` 
Z 


\ 
A | 
Eļ s z >) = 
ar CL io l 8/ 
\ Z l : 


and slidiog jaw falls true in the centre line. 
The work is clipped by the screw D, tapped 
through the sliding block B, and bearing on 
the back of the jaw C. The chuck as shown 
(half size) will take in a gin. rod down to a 


1-16in. wire. Of course, if the chuck is 


made true, the wire is always clipped true 


across the centre in one line; to bring it 
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face of the chuck; all theslide bearings are 
broad, and consequently the chuck is strong 
and stands wear well. 

Small screws are most frequently made 
by shifting a short piece of wire forward 
each time in the chuck, and regularly 
turning them up one by one; but unless 
the ivandrel is bored throughout (which 
every mandrel should be), the process is a 
wasteful one, besides taking up much time. 

The following method of working up long 
pieces of wire into screws is preferable, as 
by it they can be made very expedi- 
tiously. The length of wire is held fast at 
the mandrel end by a wire chuck.’ A brass 
plug a is fitted into the sliding socket B of 
the shifting centre. Into this brass is 
driven centrally a hardened steel tubular 
cutter of the form Fig. 4. The hole in this 
cutter is drilled out to the same diameter as 
the barrel of the intended screw, and the 
projecting end of the cutter is filed into 
radial notches (Fig. 5), with sharp edges— 
this is for square-headed screws; but if the 
screws are to be countersunk, or have 
angular heads, the end of the cutter is to be 
filed across with a small triangular or 
‘‘three-square’’ file in two dircctions, at 
right angles (lig. 6); this will carry four 
cutting edges from the circumference down 
to the bore, and form the chamfer required 


fon the underside of the head of the screw. 


piece behind the head to the exact length 
of the screw. 
lowing form of cutting nippers is needed. 
A (Fig. 7) is the end of the instrument, 
representing a stout pair of pliers (a pair 
of leather punching pliers may be converted 
into this tool). 
jaw is screwed a hard plate of steel B, 


For this purpose the fol- 


On the side of the upper 


make for themselves, as they are obtained | true crosswaye, the slide-block -B is shifted | chamfered at an angle of about 60° at its 
to the point required, and clamped fast by 
the side-screw Æ. The adjustment for one 
size, therefore, always remains exactly in the 
The grip action comes close to the 


lower edge. C is a block of steel attached 
to the lower jaw of the pliers, having a V- 
groove cut across it transversely. This 
block is notched across where the upper 


cutting plate falls, so that its cdge may- 
reach near the bottom of the V-groove. 
When this instrument is nipped upon a ro- 
tating wire a picce will be cut off with a 
flat top, Icaving a chamfered end on the 
stock wire exuctly true with the outside, so 
that when it is again cntered into the tubu- 
lar cutter the barrel of the screw will be cut 
concentric with the exterior. The edge of 
the cutting nippers will do its work if left’ 
plain; but it is better to make a saw notch. 
in it exactly in the centre of the V-groove. 

The length of the screw cut off, inclusive 
of the head, is determined by a set or stop 
screw, tapped through a spring nut at the 
end of the V block. It will be seen that by’ 
this method the blanks may be made very 
rapidly. The longest part of the time is 
taken up by the screwing. This might be 
expedited by using clam dies set in the end 
of a pair of nippers to be opened as soon as 
the screw is run up to a sufficient length. 
The lathe need not then be stopped during 
the process of screw-muking. i 

A common way of making the notches in 
the heads of these screws is to drill a hole 
through a plate of brass or stecl the size 
of the barrel of the screw, and then drill 
another into this to let in the head, which 
should sink below the top of the plate. A 
saw-cut is taken diametrically across, deep 
enough to limit the bottom of the cut im 
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the serew-head. The screw is dropped in, 
and a fow strokes of a fine-tooth saw is 
given down the cut in the plate till the 
tecth come to the bottom; it is better to 
male the saw-cut across the piece of metal 
before drilling it through, as then a small 
drill fitting the cut is sure to carry the hole 
midway in the centre, in which the larger or 
gauge-drills will follow. 

If the screws are required to be capstan- 
headed, such as are much used in philosophi- 
cal work, the cross holes in the head should 
be made with the following tool (Fig. 8). 
Ais a hardened circular steel block, with a 
central cavity, B, to admit the head and 
shank of the screw. Two cross holes are 
drilled diametrically through the block ; the 
projecting end of the screw passes through, 
and is held tight up in place by means of a 
tapped piece of brass rod, C, below, which 
serves asa handle. The use of the instru- 
ment is this: the screw thus firmly secured 
is Grilled through the head at right angles, 
by passing a drill running in the lathe into 
the hole on one side of the block, which it 
nearly fits, and forcing it up by the centre 
setin the opposite end of the hole; it is best 
to carry the drill only half-way through the 
head, and finish by reversing the handle, as 
there is then less chance of injuring the drill 
or work. 

In the absence of the foregoing arrange- 
ment, another method may be mentioned 
for working up a piece of wire into screws 
without any trouble about centring. In 
place of the iron T-rest, insert a turned 
cylinder of hard wood in the socket; file a 
V-notch across the top of this wood; secure 
the end of a wire, the diameter of the head 
of the required screw, on to the mandrel, 
by screwing it into a piece of metal, or 
otherwise, and lay the other end of the wire 
into the V-notch, bringing up the centre as 
_ a pointer, to show that the wire runs in the 
axis; if not, raise the wood in the socket, 
and shift this crossways til it does, then 
clamp fast; hold the wire down hard into 
the groove by means of a flat piece of wood 
with a hole in it, for the wire to pass 
through. This, of course, is held down close to 
the V-cylinder on the side next to the 
mandrel. A graver is used overhand for 
forming the barrel, trimming the head, and 
cutting off the screw after the thread is 
cut, the top of the wood itself serving as 
rest. This simple cylinder of wood is most 
uscful for pointing wires, turning the ends, 
or sinking the centres for drilling up. This 
kind of work is generally too small for the 
cone-plate as usually supplied with every 
complete latho, but it may often happen that 
the V-grvove is not sufficiently rigid, or the 
form ot the work will not allow it to be 
used, such as in forming a point or pivot, 
or in drilling up a piece of pinion wire. In 
this case, taxe a narrow strip of sheet-brass, 
bend it round the pinion wire, and pinch it 
close in at the neck; clamp the end down 
over the top of the T-rest by means of a 
cramp or hand-vice, as shown by the sketch, 
Fig. 9; leave as much of the end of the 
wire projecting as may be required to work 
upon, using the ordinary graver as a turn- 
ing tool. If, however, the wire is to be 
drilled up, it need not project. 

Oftentimes vast numbers of wires require 
to be screwed up a considerable distance, 
for the construction of some instruments, 
such as piano-work: it is important to effect 
this rapidly without any strain that will 
cause the wire to bend or twist. The fol- 
lowing form of dies will effect this at one 
tixed cut, however deep the thread or coarse 
the pitch may be. A A, Fig. 10, are two 
circular pieces of steel similar to a pair of 
milling wheels, set so as to rotate freely in 
the ends of a forked steel holder B; this is 
split up aud slightly elastic, so that the 
wheels can be brought nearer together by 
means of the set-screw C. Thecutting teeth 
of the wheels are formed by running a tap 


or hob in the lathe, clamping the stem of 
the instrument in the slide-rest, and bring- 
ing this up so that the hob gradually enters 
between the whecls; these, of course, rotate, 
and are brought together by means of the 
set-screw till a full thread is obtained ; the 
wheels are then taken out by driving out 
the hardened pin centres; they are set on an 
arbor, and a groove turned in each at the 
bottom of the hollow, and finally hardened 
and tempered. | 

The use of this strange form of diestock 
is as follows: it is packed and set fast in the 
slide-rest, so that the bore and partition of the 
wheels fall exactly in the centre. A piece 
of wire, either long or short, is held by a wire 
chuck or otherwise; the free end is entered 
between the dies; these at once commence 
to rotate in opposite directions, and being 
well fed with oil, begin to cut a screw at 
the end. But this will go no further till the 
slide-rest is advanced, which may be done 
as slowly as proper, and as far as the screw 
required, When finished, turn the rest 
quickly back, and the wheel dies roll clear 
off the wire. The lathe is not stopped 
during the cutting of the thread, and how- 
ever deep this may be, the work need not 
be strained, as of course the cutis a very 
gradual one, depending upon the rate at 
which the slide-rest is advanced. 

As it may not always be possible to rotate 
long wires, the wheel dies should in this 
case be set on a block or chuck running with 
the mandrel; the ends of the long wires 
are then passed through a clip socket, fixed 
in the slide-rest, and advanced forward to 
to the length of screw required, which may 
then be released and instantly drawn out. 


ASTRONOMICAL BIBLIOGRAPHY.* 


Ao astonishing monument of the most 
extraordinary industry and patient 
research lies before us in the shape of the 
Second Volume, only just completed, of 
the magnum opus of MM. Houzeau and 
Lancaster. The design of the Belgian 
Astronomer Royal and of his Librarian 
embraces a complete list of all extant Astro- 
nomical Works, of Memoirs on Astrono- 
mical subjects which have appeared in the 
Transactions of learned societies, reviews, 
journals, &c., &c.; and of all observations 
of which any record exists, and of the 
Observatories in which they have been 
made. Commencing with their Second 
Volume, our authors have furnished us in 
its 2225 pages (!) with a practically ex- 
haustive list of everything having reference 
to Astronomy which has been published in 
the form of essays or papers (included, that 
ig to say, in other works) for the last 440 
years. It is needless to point out to the 
student of Astrouomy the great value and 
importance of such a work as this. To 
whatever tranch of the science he may be 
devoting himself, he will find in MM. 
Houzeau and Lancaster's wonderful The- 
saurus the fullest reference to everything 
that has previously been accomplished. He 
is, for example, pursuing some investigation 
into the Motion of the Solar System in 
Space; he turns to pp. 675 et seq. of the 
‘* Bibliographie,” and there finds no less 
than 57 references to memoirs on this 
subject, with the most ample details as to 
the dates, the publications in, and the pages 
on, which they have appeared, together 
with the authors’ names, &c. Or he is 
engaged in the study of the surface of the 
planet Jupiter; and here again, our authors 
supply him (on p. 1362 et seq.) with 25 
closely-printed columns containing a similar 
catalogue of descriptive papers on this 


*Bibliographie Générale de )’Astronomie, ou Catalogue 
méthodique des Ouvrages, des Memoires, et des Observa- 
tions astronomiques puLlié depuis l’origine de l'imprimerie 
jusqu’en 1880. Par J. O. Houzeau et A. LANCASTER. 

ome second : Memoires et Notices. Bruxelles : Xavier 
Havermans, 1882. 


articular subject, beginning with one by 
Trcber, in 1646, and concluding with Mr. 
Dennett's letter (18474) on page 37 of our 
own XXXIIIrd Volume. A supplementary 
list, we may note, on pp. 1736 and 1737, 
brings this down to the date of the latest 
monograph issued from the well-known 
Observatory of Dr. Von Konkoly, at O’Gyalla, 
in Hungary. In cognate fashion will be 
found the fullest and most accurate lists of 
all that has been published concerning 
everything (at once the most recondite and 
most familiar) pertaining to the study of 
Astronomy. The temperature of space; a 
resisting medium; cosmogony; the Lunar 
theory; shooting stars, meteorites and 
aérolites; spectral photography ; scintilla- 
tion; the optical effects of diffraction; the 
Zodiacal light; the figure and rotation of 
the planets; the stellar universe ; and the 
Calendar are a few—a very few indeed—of 
the subjects on which such information is 
supplied. We cannot conclude our brief 
notice of this noble work without the ex- 
pression of our gratification at finding the 

ENGLISH MECHANIC so largely and fre- 
quently quoted in its pages. Ina paragraph 

in their introduction, devoted especially to 

thanking those to whom M. Houzeau and 

his confrére are indebted for materials, we 

find mention of the fact that the Public 

Library of Antwerp placed its set of ,this 

Journal at their disposal. We can only 

express our hope and belief that the future 

Astronomical contributions to our columns 

may render our volumes, in time to come, 

as worthy of a place in the Bibliothèque of 

the ancient Flemish city, as they have been 

held to be in the past. 


CART AND WHEEL-MAKIN G.—XVI. 
(Continued from page 187.) 
By J. Cuanres Kina. 


HE narrowest lines of relief are called “ fine- 
lines,” and require experience and judg- 
ment in placing them appropriately to the other 
lines of relief, either in the centre of the work, 
or on the mouldings, or on the edges, or near the 
edges of other lines. These lines are mostly 
those which terminate in sorolls or flourishes, 
when used. The “ picker-out,’’ or ‘‘ fine-liner,”’ 
whichever designation may be used for this 
workman, is the head worzman, par excellence, 
if not in responsibility, in a paint-lofs. 

Good sight, firm hand, and sensitive touch are 
not the only requisites for this workman, but a 
knowledge of the harmony of colours and their 
manipulation from pigments into paints is in- 
dispensable. The band lines are painted witha 
swan’s quill pencil, stripes and lines with sable 
or camel's hair pencils of suitable sizes. These 
pencils havc the hairs from lin. to 2in. long, and 
are held with thumb and finger of either hand, 
according to the run of the work to be done, the 
middle, third, or fourth finger serving to guide 
and regulate the distance of the lines from the 
outline edges of the work, whether of body or 
carriage. ‘The dexterity of the carriage-painter 
in laying on these lines is surprising, and only 
to be acquired by much practice. A firat-class 
carriage, with much fine-lining or picking-out 
about it, is estimated to have more than a mile’s 
length of lines painted on it. The eye is directed 
always to the heel of the picking out pencil; 
there, the pressure, or slight defection sideways 
of the pencil by the thumb and finger determines 
the course of the line and its thickness. The 
guide fingers have sometimes to pass over in- 
equalities, or spaces with nothing for their rest 
or guide. 

From practical observation I have found the 
eyes have a power of divided observation, one 
looking at the intended course of a line, the other 
at the line just completed. Tor some fancy soroll- 
work a rest-stick may be used, though it is not 
often. For curved lines—away from any edge 
to guide the fingers—a guiding edge may be 
formed of a piece of jin. bent brass wire, whi 
may be altered to any requisite curve, and 
allowed to rest lightly on the moulding while 
used. A few words upon the difference in the 


hair of brushes and pencils may be of interest 
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and service to a workman. Although the 
microscope with its wonderful power was 
unknown to the ancients, they knew the 
distinction between hair and wool, and their 
suitable application. We have no record of 
ancient brushes, but ample traces of their use 
in the painted views of scenes and events, &c.,in 
Egypt, India, and China, whose pecple gathered 
the grains of goid in their auriferous streams by 
means of a wool-fileece that caught the metal, 
but which allowed the grains of sand to be 
washed away by the flow of water. A camel’s, 
tiger's, or dog’s skin would have been useless. 
Thus the story of Jason and the ‘‘ golden fleece”’ 
was but one of many simple yet tangible records 
of the processes of art and industry concealed 
beneath the embellishment of old Grecian fiction. 
It is inaccurate to say that the gold clings to 
the fleece—itis the fleece clings to the gold,as is 
obvious upon viewing the difference in the 
formation of wool and hair by the microscope. 
This difference determines the utility of hair for 
paiot-brushes. The bristle of the hog, like the 
hair of the Caucasian type of man, consists of 
overlapping scales. These are termed imbri- 
cations, from imber, a shower, and imbrez, a tile. 
The imbrications are closely fitting scales in the 
bristle, which become finer and oloser near the 
oint. 

‘ Those of sable-hair are long, pointed, over- 
lapping scales, scarcely projecting from the 
surface at the point of the hair. The camel’s 
hair is again ditferent, but by the peculiar set of 
the imbrications admirably suited to hold and 
release colour. 

Badger-hair more nearly approaches 
human hair in appearance. Siberian ox-hair is 
nearer like the bristle. Tne imbrications on 
wool,orthe hair of the Negro type of man, project 
from the stem like the sprouting leaves up the 
stem of a palm-tree. Such wool or hair will 
readily cling to the rough surface of grains of 
gold, and would hold paint in the same way, 
but would not allow it to flow from it freely like 
hair or bristle does. 

Bristles have a natural taper-point, mostly 
split into three: these points are ground off 
‘when made into brushes. ‘he brushes should be 
tied up with these taper-points gradually over- 
lapping each other for some distance from the 
point of the brush, as well as being ground 
mechanically to a: level surface of hair. If 
brushes were made scientifically they would give 
greater satisfaction. Sable-hair is considered 
best for straight lines, and camel’s-hair pencils 
for curved lines. The sable-hair is slender near 
the root, covered with long, pointed imbrica- 
tions or overlipping scales, about ten of which 
form a complete whorl or ring. The fibrous 
portion is moderately thick, inclosing a double 
row of roundish cells. The camel’s-hair has 
imbrications that project but little from the 
surfaco, and a different internal construction. 
These hairs, while taking up paint readily, 
hold and part with it easily. Wool or grass 
fibre do not take up paint easily ; but when 
charged with paint part with it with difficulty, 
by the reaction, under pressure, of the project- 
ing imbrications; for this very reason, making 
this wool or grass precuiiarly well suited for 
clinging together for weaving or felting. One 
simple test for brushes and pencils is to dip them 
in oil-colour, and then rinse the colour out with 
turpentine. If much of the colonr still clings to 
the brash or pencil, it is not well adapted for 
the flow of puint. Before treating of varnish, 
it may be as well to explain how some painters 
avoid having to face-otf much of the surfaces of 


the 


- the three final coats of colour, except to give it 


what is called an egg-shell dulnezs of surface, 
yet positive smoothness without polish, and yet 
use very little pumice-stone dust: it is simply 
because they iusured the surface being smooth 


. by the colour being freed from clots of oil, 


varnish, or turps, fine hairs, or dust, by strain- 
ing their colour through fine wire sieves. This 
is particularly necessary in the use of colour in 
which varnish is to be mixed to make glaze- 
colour, also in all the mixed colours that 
precede glazing, also with lakes, ultramarine, 
mauve, or any brilliant colour without much 
body or solidity is painted. Glazng with one 
colour on another produces beautiful and delicate 
bloom of tints, slightly analogousto the differ- 
ing tints of colour in the warp and weft of silk, 
prodacing ‘‘ shot-silk.’’ A learner must practise 
much before he can succeed in producing a good 
effect, even on a small surface, without dense, 
cloudy, or streaky places. Such glazing, with the 


same colour over the previous coats, must be 
done with care, and when two coats are laid on, 
the first coat is mostly left without being fuced- 
off, for fear the thin surface of colour should be 
cut through, and show the former coat. The 
facing-off is mostly done to the second coat of 
colonr; but with properly filtered colour, the 
first coat may be faced-off very lightly, with 
advantage. In varnishing a gluze-colour, in 
most cases, pick-out on the glaze, when picking- 
out has to be done. All colour, even the filling- 
up, should be strained; the preparing colour 
through wire sieves of a mesh of 60 wires to 
the inch, and the fancy colour through sieves 
of a mesh of 80 wires to the inch, according 
to the class of work to be done, or the amouut 
of varnish in the fancy colour which is used, 
either for quickness of drying for facing-off, or 
for glazing. If there is ary difficulty about 
getting the wire gauze, ‘ foundation-muslin ”’ 
i8 exactly adapted for the job, and serves as well 
for ensuring purity of texture in the fluid- 
colour, which must, if laid-on and laid-off as 
already directed, insure a good painted surface 
for varnish to cover, and show well upon, when 
hard. It is singular that the carriage- 
makers, who take such laudable pride in their 
work, and succced in producing painting which 
has renown all over che world, should attain 
the same result by different processes, and by 
the use of different appliances. Thus, in one 
shop paint-mills are used, but not sieves; in 
another sieves have never been heard of, or 
mills never tried ; in another, perhaps, tried 
and thrown away, as they would get foul, and 
choked-up with dried colour. This points to 
the necessity of standard works of reference 
—technical, not merely scientific—such being 
published for the use of masters and men, with 
descriptions of the appliances and modes of 
operation, of which long and varied experience 
in the craft has proved the value ; and, where it 
is possible, to have these appliances on view, at 
the Coachmakers’ Hall or any suitable place 
within reach of workmen, always supposing 
the officials of such expositions have the 
technical knowledge to understand the use of 
these appliances, and are able to explain them. 

The fact that the paint sieves do get for, is 
an admission of uncleantiness of the users, Such 
men let their varnish brushes get ‘‘ lousy,” as 
the term is for dirty varnish-brushes. Of course 
a sieve would need cleansing as soon as done 
with, and if of brass wire, the wire part should 
be kept standiug in a dish of clean water; if of 
muslin, it has to be washed with turpentine, 
brushed quite clean, and hung up tə dry 
thoroughly, ready for instant use. It takes 
time to work the colonr through the sieve; but 
the gain in easy flutting, or facing-off, and in 
the tinish of a job, jamply compensates for the 
trouble. 

A sieve is not at present a stock tool; each 
painter makes his own at a trifling cust. When 
its value is better known, doubtless a small fil- 
tering-sieve similar to ‘‘Stapfer’s print, var- 
nish, and oil-filtering machine” will become 
general, on accout ot its simplicity, aud case of 
cleansing the sieves, and changiug the discs of 
one sized mesh for another; also for pressing 
the paint quickly through the sieves without 
the risk of straining the texture of the wire or 
muslin used. 

Iu facing-off a surfaco to prepare it to re- 
ceive another coat of paint or varnish, be sure 
not only of having a pail of clean water, but a clean 
pail fot the water. Water, however clean, may 
be soiled by a dirty pail, and thus cause scrutches 
or soil the surface of the paint or varnish. In 
facing-off a surface with finely sifted pumice- 
stone dust, a piece of sponge is better than 
cloth for the mouldings, as by its softness. it 
enters the cornera, without pressing too hard on 
the edges of angles, or promineut parts of the 
mouldings, which with cloth are apt to be 
rubbed through one or more coats of paint. A 
paint-shop should be as clean asa dairy, and 
plenty of, fresh water is needed to insure work 
being well aud quickly done, more especially in 
washing off newly-varnicshed carriages, to get 
them ready for another coat of varnish, or for 
use quickly, if the carriage be wanted out in a 
hurry. 

It may appear a contradiction of terms fora 
foreman to say to a painter, ‘‘ You will never 
get that varnish hard and dry in time, unless 
you wet it more, and use pl-nty of water to the 
job”; yet it is so, and fresh water must be 
used. The same water used over and over again 


is not sufficiently pure, for this reason—paint 
and varnish dry and harden by the absorption 
of oxygen and the action of the light. Water 
contuins from 13 to 14 per cent. more oxygen 
than the air; by flowing water over paint or 
varnish the oxygen becomes absorbed to a oon- 
siderable extent each time of contact of the 
particles; thus is done quickly and fairly, the 
drying which the air would do slowly, but 
surely. 

Varnishing is less a craft mystery or highly 
critical process than most of the foregoing pro- 
cesres of painting, unless it be that of glazing 
with one colour over another. Tne good or evil 
of painting is all done before the varnish has to 
be luid on; if good, the varnish-makers’ wares 
have a good advertisement ; if bad, the varnish- 
muker has the blame, due in most cases to the 
incompetence of the workman, of his ignorance 
in the application of the previous coats of filiing- 
up and paint alluded to in tbe early portion of 
these remarks. 

Varnishing, like the other processes, requiree 
the keen eye and firm touch which has acquired. 
dexterity in the use of the brush and tooi with 
either hand. It need hardly be said that the 
tendency of varnish to flow downward necessi- 
tates the care in beginning at the top and 
laying on lightly at the bottom edges of the 
panels, while, if too much varnish is used, it geta 
into tne ‘‘ quirks” and corners, and will daub 
them up and produce a shrivel of the over- 
flowing varnish. A small pointed tool, without 
any varnish, held in the resting hand, serves to 
clear away the excess at once. . 

Light and air promote rapid drying, so 
as to admit of the varnish being faced- 
off within a day or two. Fine pumice- 
stone dust, that has been carefully sifted, 
and water is used to level any slight crudities 
that may mar the surface. A piece of sponge 
18 best for mouldings, and cotton cloth for 
panels, the same as recommended for the facin g- 
off the fancy colour. If, by chance, the varnish 
be rubbed through into the colour any where, the 
workman who does it is a bungler or a tippler, 
aud will never muke a good painter. 

As goon as dry, another coat of varnish may 
be put on ; this, when dry, to be faced-off the 
same as the first cust, unless in haste to get the 
work out; then the facing-off may be left. 
uudone, aud the third coat of varnish can be 
put on with care over the other, just as it is dry 
vnough not to teel “tacky” to the back of the 
hand. ‘Tae fingers should never be used to try 
if a panel is dry or not. 

One wash-off with very clean water, u:ing a 
new paint brush and clean sponge and leataer, 
atier the varnish will bearit, helps to harden the 
surface, and prevent a carriage spotting so 
readily when first used and mud may have dricd 
on the panels. Successful varnishing depence 
upon cleanliness and good brushes, as well ae 
upon the weather favouring rapid drying. 

A well-worn and oval-shaped bristle brush 
is good for all purposes; but a finishing 
coat of varnish had better be put ou 
with a badger’s-huir brush if the bristle 
brush is not in first-rate condition. The 
same rules apply tə ‘tools’? of various sizes. 
Lhe best manner of keeping these b-ushes 
and tools in order is to suspend them by a piece 
of wire passing through holes in the haxudles, 
30 a3 to have them hanging in the varnish in 
cans by means of a hole in a cardboard cover to 
the can, through which the brush-handle pro- 
jects. The varnish should reach up to the 
ty ing-up of px brush-hairs. 

he same rules of painting apply to japan 
which is but prepared black Tarai ed be 
used over parts that are black. The objecta 
obtained by its use are the same as any other 
prepared paint: a uniform density of coloar, 
ecouomy, and speed in drying ; as it is specially 
manufactured with driers, which rapidly abscrb 
oxygen, and cause the hardening of the liquid 
particles of japan, leaving a lustrous surface, 
which may be made to take the place of the 
colourless varnish or not, as the work in hand 
demands. 

Japan requires either gradual drying in an 
equaltemperature, without sun glareor draughts; 
or it mu-t be, for some purposes, ‘‘ovened,’’ or 
baked quickly while the japan is still almost 
flowing. Japan, like varnish, should always be 
tested by painting on a piece of glass, and 
leaving to dry, washing several times and ex- 
posing to sunlight, draughts, or frost; you will 
then, with the naked eye, be able to ece if it 
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reveals any fine cracks, or changes colour, or 
loses lustre ; if it does not it may be safely used. 

But the varnishes and Japans of English 
makers have so high a standard of excellence 
that itis only in case of failure or doubt that 


recourse need be had to this ready test. 
(Zo be continued.) 


ASTRONOMICAL NOTES 
JUNE, 1882, 
The Sun. 


FOR 


— 


E At Greenwich Mean Noon. 
=| 
S| Souths. | $4 Decli- 
b wg 8 | nation Sidereal 
ra A E North Time. 
h.m. s. a.m| h. m. 8. , , |h.m. s. 
1/11 57 32°28 „| 4 37 1122 4 57| 4 39 28-29 
6|11 58 21°63 „| 4 57 33/22 40 36| 4 59 11°01 
11j11 59 19°09 „| 5 18 13/23 6 20| 5 18 63-79 
16; 0 0 22:14r=| 6 38 59/23 21 54| 5 38 36-58 
21; 0 1 27:42 ,,| 5 59 47/23 27 10| 5 58 19-37 
26; 0 2 31°63 „| 6 20 34/23 22 7| 6 18 2°15 


The method of finding the Sidereal Time at 


Mean Noon for any other station will be found 
on p. 390 of Vol. [V. 

At 1 p.m. on June 2Ist the Sun is said, 
‘technically, to enter Cancer, and summer is then 
supposed to commence. This is the longest 
day, the Sun in London remaining 16 hours and 
34 minutes above the horizon, and, of course, 
only 7h. 26m. below it. At this date, and for 
a day or two before and after it, the Meridian 
may be determined with considerable accuracy 
by the method of equal altitudes. During the 
month of June there is no real night in any 
part of the British Islands. Large and compli- 
cated groups of spots, facule, and prominences 
continue to appear on the Sun’s disc. 


The Moon 


Is Fall at 8h. 33°2m. p.m. on June Ist,"and 
-enters her Last Quarter at 5h. 9°4m. in the 
afternoon of the 8th. She will be New at 6h. 
33°'lm. p.m. on the 15th, and enter her First 
Quarter at 6h. 1-3m. p.m. on the 23rd. 


The Moon will bein conjunction with Saturn 
at 6 a.m. on the 13th; with Jupiter at 8 p.m. 
on the 14th ; with Mercury at 2 a.m. onthe 

‘17th; with Venus at 10 a.m. onthe 18th; and 
` with Mars at 6 p.m. on the 20th. 


Mercury 
Attains his greatest elongation east (23° 27’) 
at 10 p.m. on Jano Ist, and comes into inferior 
conjunction with the Sun at 6 a.m. on the 28th, 
between which dates he will obviously be an 
Evening Star, becoming subsequently a morning 


Moon’s Age 
at Noone Souths. 
Days. h. m. 
15°2 12 6-2p.m. 
20:2 3 61°5 a.m. 
25°2 8 87,, 
0°7 0 39:3 p.m. 
5°7 4 30°3 ,, 
10:7 8 80,, 
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well situated as he possibly can be for the ob- 


increases from 8" on June 1st to 12” by the 26th, 
insensibly diminishing afterwards. 


og Declinati 

a Right eclination 

as have asion. North. Souths. 
h. m. ° ’ h. m. 

1 | 6 192| 25 32 | 13965 p.m. 

6 | 6 370 | 24 26 1 37:5 ,, 

ll | 6 469 | 22 459 127-8 ,, 

16 | 6 487 | 21 243 1 99 ,, 

21 | 6 427| 20 9:0 | 0 44:3 7 

26 6 31°5 19 Ill 0 13°4 


From which it will be seen that Mercury de- 
scribes a pendulum-like path, which is wholly 
confined to the constellation Gemini. 


Venus 


Is an Evening Star during the whole of June, 
and is well placed for the observer. She is now 
very markedly gibbous, but is scarcely yet a 
very interesting telescopic object. Her angular 
diameter increases from 11-2” atthe beginning 
of the month to 12-6" by the end of it. 
AEEA ee Stat 


Sd | Right | Declination 
be Ascension.| North. Sonthi, 
AA 

h. m. TOOR h. m. 
1 | G 28:0 |24 415 | 1 48-2p.m. 
6 6 54°5 | 24 237 1 fl ,, 
11 7 209 | 23 483 2 1'7 ,, 
16 | 7 468 |22 559 | 2 79 °° 
21 8 12°3 | 21 474 2 136 ,, 
26 8 373 24°1 2 18°9 


i Ta 


As indicated by the above Ephemeris, Venus 
will, during June, cross nearly the entire width 
of Gemini into Cancer. On the 9th and 10th 
she will be rather more than 1° North of 3 
Geminorum, while on the 24th she will be in 
the same low-power telescopic field of view ag 
n Cancri. Two days later she will be south of y 
Cancii. 
Mars. 

Is now too near the Sun to be fairly seen ; 

while 
Jupiter and Saturn 


are actually immersed in his rays. 
Uranus, 
To be seen at all, must now be looked for the 
moment it is sufficiently dark. Our Ephemeris 


of him will be discontinued after this month 
until 1883. 


7 a eer en 


nB Right | Declination 
s5 |Ascension. North. Souths. 
Aa 

h å mio , h. m. 
1 |1 40| 6 499 6 23°5 p.m. 
6 |11 42] 6 484 6 40 ,, 
1l | 11 4:5 | 6 46-4 5 447 4, 
16 |11 49] 6 438 6 254 ,, 
21 |11 63 | 6 408 5 61 ,, 
26 |11 581 6 374 4 470 ,, 


A ae ea Na ee ee eee ee 
Oceultations of (and a near approach to) Fixed Stars by the Moon. 


age o Alo K 
oe Reappear- | Moon’s (w 8‘ |to g 2 
<< Name of PP : Sala ok 
3 ; ance. Limb. a E 
Â$ Star ain gE 5 
i 5 h. m. š Ș 

3 129 Sagittarii 6 | {9 36 p.m.| Bright. | 120 85 | 1035 p.m.| Dark | 248 | 220 

6 tle Capricorni 44| 1155 , | Bright 95 59 1256 ,, Dark | 305 273 

fc Aquarii 5 |t1131 ,, | Bright.| 78 | 39 | 1219 ,, | Dark | 323 | 285 

9. 115 Piscium 64 | 2 2a.m.| Bright.| 35 | 359 | 213a.m.| Dark | 14 | 338 

9 416 Piscium 6/T3 5 ,, IN.N.W.| 205 | 174 


t A near approach. t 


Stars below the horizon. 


one. At the beginning of the month he does 
not set until about two hours after the Sun, and 
may be found with the naked eye at dusk glitter- 
ing near the N.W. horizon. He ia, further, as 


server with the telescope. His angular diameter 
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Uranus will thus travel slowly towards o 
L2onis again. 
Neptune 


Will not return until the autumn. 


Shooting Stars 


Are rare in June, but may be looked for on 
the 6th and the 20th. 


Greenwich Mean Time of Southing of 
Eight of the Principal Fixed Stars on the 
Night of June lst, 1882. 


Souths. 
Star h.m. 8. 
n Ursee Majoris we .. 9 1 58°94 p.m. 
Arcturus ies és ss 9 29 17°95 ,, 
a Libree . 10 217°35 ,, 
a Coronze . 10 48 29°88 ,, 
a Serpentis . 10 57 14°50 ,, 
Antares.. . 11 40 51:17 ,, 


a! Herculis .. 12 27 48:22 ,, 
a Ophuichi . 12 47 5628 ,, 


The Method of Finding the Greenwich Mean 
Time of Southing of either of the Scars in the 
above List for any other night in June, as also 
that of determining the instant of its Transit at 
any other Station, will be found on p. 392 of 
Vol. XXXIV. 


WATCH-CLEANING AND 
REPAIRING. 
By “A Fettow-Worrmay.’’ 
(Continued from page 210.) 
Horizontal Watch. 


THEN I say, ‘‘ Horizontal watch,’’ I mean 
W a, ‘í Geneve,” which is really a horizontal 
movement; but what is known to the trade as a 
“ horizontal watch,” is similar to a verge move- 
ment, only the escapement is different, it having 
a 4th wheel in place of contrate, and the 5th 
wheel being a brass escape-wheel, it looks very 
much as though a verge watch had been con- 
verted into a horizontal; but it isnot so. I 
believe it was the first introduction of th: 
horizontal movement into this country; but as 
they are very rare, and are really a mixture of 
verge and Geneve, I do not think it necessary to 
say any more about them. f 

Fig. 51 represents the back or top view of a 


“ bar Geneve.” The dotted lines show a }-plate. 
A is barrel bridge, B barrel, which is culled a 
‘‘ going barrel,’’ in consequence of the teeth 
being on the barrel, which does away with fusee 
and chain ; C click, D ratchet cover, under which 
is the ratchet, E isclick screw, F centre-wheel, 
G is set-square and arbor, H centre bridge, I 
3rd wheel, J 3rd bar, K 4th, or seconds-wheel, 
L 4th bar, M escape or steel wheel, N banking- 
pin, O balance, P are dots, which act as a guide 
tor putting watch in beat, Q is hairspring stud, 
R regulator, S jewel cover, T tension or curb- 
pins in ond of regulator, U cock-bar, V screw 
for holding movement in case, W steady-pins 
for same purpose, X hairspring, Y escape bar. 
Fig. 62: Ais locking plate, B barrel cover, C 
is dot as a guide for putting on barrel cover, 
D hole for dial, E hour-wheel, which works on 
cannon-pinion, F is motion-wheel, G seconds- 
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pend, H hour-hand, I minute-hand, J bottom 
ar. 

Barrel.— We will take A, B, C, D, and E 
together, as they are all in one piece. Thore are 


two different barrels, one as shown, Fig. 53, 
with the lid or cover at the bottom, and the 
other with the cover at the top; but thero are 
several different kinds of clicks. Fig. 53 is the 
most difficult to repuir, being solid, with the 
oxception of piece B, which is screwed on. 
Fig. 63: A barrel, B body of arbor, C arbor, 
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D bridge, E click-cover, F locking plate, G 
ratchet. In repairing the barrel your chief 
point is to work from the top, i.c., Bo long as 
you get the ‘“‘ wheel” or going part of your 
barrel true, the other part must follow. 
Suppose we say you have got to put two nsw 
holes to the barrel: you cau see that the top of 
the barrel rubs against the centre wheel, is 
loose on its arbor, &c. Jobbers who have not a 
mandrel would generally punch the holes round ; 
but this is not a proper way to do it, neither 
does it at all times end satisfactorily ; but any- 
one who has a set of bench turns can easily 
convert it into a mandrel; so next week I will 
give full instructions for making a good substi- 
tute for a mandrel. 


A STEAM-TRICYCLE-* 


TP the construction of a steam-carriage there are 

various things needed to make a successful ma- 
chine, and it is difficult in practice to obtain good 
results. The greatest obstacle to success was over- 
come by the application of the rubber tire, in 1870, 
which made a practicable machine of the steam- 
carriage. All jars or vibrations are taken up by 
the rubber tire, and prevented from being trans- 
mitted to the machine. Small obstacles such as 
stones, etc., bed themselves in the tire, and little 
effort is required to force the carriage over them. 
Lightness is another important requisite. This can 
be obtained by the use of steel in the boiler, using 
the boiler for the frame, and the use of high speed 
three cylinder engines. The lighest fuel that can 
be carried is petroleum. It occupies less space than 
coal, is only about one-half the weight, and its 
heating capacity is greater, and it is easier handled. 
The boiler should be close to the ground, so that 
the machine will be steady from its centre of gravity 
being low. The wheels should be large, as large 
wheels pass over obstacles easier than small ones. 
In firing with oil it is easy to make an automatic 
arrangement to control the fire, so that the engineer 
can give his attention to steering the machine. 
I inclose a sketch of a proposed steam-carriage, 
which, as will be seen, consists of a steel boiler, 
suitably lagged with wood. ‘The boiler is hung to 
the main axlo by bearings. The boileris an inclined 
tubular. It takes the place of framing for the 
engine, seat, etc., and is connected to the hind 
steering wheel by a steel brace. The water-tank 
and tool-box are hung underneath. The water is 
fed to the boiler by an inspiratur, whichis operated 


* By J. H. Davis in the American Machinist, 


by the left hand of the rider. By casting his eye 
down, the rider can see the water- gauge. The 
steam-gauge is placed on the dasher in plain sight 
of the rider. 

In the night time the light is reflected back from 
the lantern through a tube which illumines the 
glass dial of the steam-guage. A whistle is also in 
front and is operated by the foot of the rider. The 
fire is controlled by either the foot or hand of the 
rider. On the right of the seat is the starting bar, 
which also controls the amount of steam entering 
the engine. On the left is the hand steering wheel. 
This wheel works a worm and worm gear on the 
single wheel behind. The engine works a train of 
gearing which is rendered noiseless by the use of a 
rawhide gear, In climbing hills, to obtain the 
necessary power a clutch motion changes the 
movement into a slow speed for the carriage, the 
engine making the same number of revolutions. 

_ The fire is made from a jet of air and oil, blown 
into a chamber of fire-clay by a jet of steam, 
regulated by the steam pressure of the boiler. The 
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oil is in the holder over the steering wheel. The 
exhaust is rendered noisless by passing through a 
perforated pipe, aud is blown out underneath the 
carriage. The supply of water and oil will last 
four hours, the machine making an average of twelve 
miles an hour. The oil and water are then easily 
replaced, as they can be got anywhere. 

The front plate of the boiler turns down, so that 
the fire can be started on the usual plan (a cap 
taken off at the back allowing the smoke to ascend). 
As soon as steam is up the front plate is shut and 
the oil-and-air feed started. Nearly all the weight 
is borne on the large wheels, which have rubber 
tires, protected bya chain of sheet steel. The wheels 
are constructed similar to a bicycle wheel. 

The engine is reversed by the startiog bar. The 
safety valve is in front. The proportions to which 
the machine is built could be varied to suit the 
wishes of the builder. Say, for instance: Driving 
wheel, 5ft.; steering wheel, 2ft. 6in.; width of 
rubber tire 4in. 

Boiler of steel, with 66 copper tubes 4in. diameter, 
30in. long; shell 93}. diameter, jin. thick; weight 
100lb.; engine, 1} horse-power. Water tanks to 
hold one cubic foot of water; the whole weight, 
about 5301b. 

This design of boiler and engine could be much 
reduced in proportion; less weight of oil and water 
could be carried, and the whole vehicle made much 
lighter; but I think it better to make too large 
than too small. A proportion of 1 horse-power 
engine, lift. boiler, with two hours’ supply of oil 
and water, might do. 


ELEMENTARY LESSONS IN DRY- 
PLATE PHOTOGRAPHY,—X.* 
Defects and Remedies. 


A’ the end of the last chapter we described the 

conditions which gave rise to the occasional 
necessity for intensifying a negative. A good in- 
tensifier will increase the density of every part of a 
negative proportionately. 

We may say at once that there is no thoroughly 
satisfactory intensifier for gelatine negatives, and 
that such a thing is a great desideratum; but we 
shall give a formula which has at any rate the 


* Condensed from the Photographic N:ws. 


advantage of simplicity, and which will be found 
to give fairly good results. It is one of the 
‘(mercury ” intensifiera. It has two drawbacke. 
First, the resulta are not always permanent. 
Second, there is great difficulty in regulating the 
amount of intensification given by it. The first 
objection is much lessened, however, from the 
fact—not, we believe, generally known—that when 
æa mercury intensified negative fades, it can 
generally be brought back to its original condition 
by performing again the process of intensification. 
We shall suppose that a negative on printing is 
found to give a poor-looking print, lacking con- 
trast. Let the following solution be prepared :— 


Bichloride of mercury ........ 1 ounce 
Water ...sccsccccccceecesess 10 ounces 


The whole of the bichloride of mercury will not 
dissolve, but the residue may be left in the bottle, 
and as the solution gets low through necessary 
waste, water may be added. 

Let the negative be thoroughly washed. Let it 
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be placed in a dish, and let the mercury solution be 
poured overit. It will gradually become whitened 
or bleached. When the film is bleached through- 
out—as indicated by its being white at the back— 
let the solution be poured back into the bottle, and 
let the negative be most thoroughly washed. On 
the thoroughness this of washing seems to depend 
to a great degree the permanency of the results. 

The negative has now to be treated with 
ammonia solution, which will blacken it, but the 
strength of the ammonia solution must be varied 
according to the amount of density required. 
Thus, if the print got from the negative previous 
to treating with mercury was very nearly up to 
the mark, a very weak solution of ammonia must 
be used; one or two drops to the ounce of water 
will be enough. This solution is poured over the 
negative, and it will be seen gradually to darken. 
When all action ceases, the process is complete. 
The negative will now bo of a curious orange tinge 
by transmitted light. If, on the other hand, the 
negative was une giving a very shadowy print, a 
solution of ammonia of one to twenty may be 
used. On this being poured over the plate, 
darkening will take place almost instantly, and the 
result will be a fine black-coloured negative. 

Too great density of image is a fault sometimes 
met with. Itis always due to error of judgment 
in development. It may be corrected by performing 
the first part of the process for intensification. 
This method is objectionable, however, as the 
results may not be permanent. A better plan isto 
immerse the negative, after fixing and washing, in 
a solution of one part of eau de javelle to three or 
four of water. After the desired amount of reduc- 
tion has taken place, tho plate should be again 
fixed and washed. i : 
= Spots of various kinds are liable to be found in 
the tinished negative. They are of various forma, 
and are produced in various ways. Minute trans- 
parent spots or pinholes are caused by dust on the 
plate during exposure. The plateshould be brushed 
with a broad camel’s-hair brush before it is placed 
in the slide, Small transparent spots with irregular 
outlines are due to defect in the manufacture of 
the plate, and cannot be well corrected by after 
manipulation. Smull transparent perfectly cir- 
cular spots, with well-defined outlines, are due to 
air-bubbles in the developer, and are only pro- 
duced when too small a quuntity of developer is 
used. Air-bubbles do not, as is commonly sup- 
posed, form on the surface of tho plate under the 
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surface of the developer; they form on the surface 
of the developer, and, if there is too little solution, 
come in contact with the surface of the plate, and 
there adhere. Opaque spots are always due to de- 
fects in the plates, and cannot be corrected by 
after manipulation. 

A yellow stain, or rather a yellow veil, in the 
shadows of a negative is often found after pyro- 
gallic development, especially if the process has 
been very prolonged, or if much ammonia has been 
used. Such stains should never occur if our in- 
structions are carefally followed, but if it does it 
may be removed by placing the negative, after 
fixing and washing, in the following solution ;— 


Saturated solution of alum .... 10 ounces 
Hydrochloric acid ...........4. + ounce 


Mr. Herbert Berkeloy has recently introduced 
a new developer, which totally prevents avy 
yellow stains from occurring, and which deserves 
strong recommendation. The pyrogallic stock 
solution is mixed with four grains of neutral 
sulphite of soda to each grain of pyrogallic. The 
whole is rendered slightly acid with citric acid, for 
it must be understood that so-called ‘‘neutral”’ 
sulphite of soda is really alkaline. Care must be 
taken to use the su/phite, not the sulphate. 

A white powdery deposit i8 sometimes found on 
the surface of the negative after drying, especially 
after ferrous oxalate development. It is, in such 
@ case, caused by lime in the washing water. It 
may be removed by dipping the negative in a 1 per 
cent. solution of hydrochloric acid. Ifthe solution 
of alum used before fixing be acid, and the negative 
be not sufficiently washed between the alum and 
the fixing-bath, a deposit of sulphur will form in a 
fine powder. This may be removed by gently rub- 
bing the face of the negativewith a plug of cotton- 
wool, while water is running on it from the tap. 

_ Irregular action of the developer, causing zig-zag 
lines across the plate, may occur if the developer 
has not been made to flow over the plate in one 
wave at first. 

Hal.tion is caused chiefly by reflection from the 
back of the plate. It makes itself evident only 
when tho snbject includes very strong contrasts; 
for example, when an interior with windows open 
to tke sky is photographed. It shows itself in the 
form of a halo round the highest lights, and 
produces a very unpleasant effect, sometimes known 
as blurring. It occurs only to a small extent with 
plates that are very thickly coated. In the case of 
an attempt being made to photograph a very trying 
subject, such as the interior mentioned, it is well to 
“back ” the plate; this is, to paint or otherwise 
cover if, at the back with sume substance which will 
absorb light. Tho following is a good methcd to 
acopt. Procure a piece of black carbon tissue, 
cut out a piece slightly smaller than the size of the 
plate to be used (thero should be about $ of on 
inch maryin all round) moisten the black surfuce 
of the carbon tissue with glycerine, allow all that 
will to drain off, and pross the tissue agaiust the 
back of the glass. It will adhere, ‘and may be 
removed just before development. 


ELECTRICAL ACCUMULATORS, OR 
SECONDARY BATTERIES.* 


By Pror. Ourver J. Loner, D.Sc. 


fae distinction between a primary and a 
secondary battery is ia no sense an important 
ono when we are considering either as the producer 
of a current; and we may have in our minds an 
old Volta cell, ora Smee, Grove, or Daniell, just as 
satisfactorily as a-Planté or a Faure, while we 
consider the ensuing few theoretical remarks. 

I shall use the term ‘‘radicle”’ in preference to 
‘felement,”’ as being more general. Radicles may 
be elementary, but they may also be compound. 
The atom of hydrogen, of oxygen, or of lead, is a 
radicle, but so is the group SO, or NO;. A radicle 
is any group of atoms that can combine, or be re- 
moved from combination, with another group. 
Chemists have loug been accustomed to divide 
rauicles into electro-positive and electro-negative, 
or “basylous’’ and ‘‘chlorous,’? though they 
have been slow to recognise the full physical 
meaning of this distinction. They have also 
classified them into monad, diad, triad, radicles, 
and the like; and without entering into the dis- 
puted question of whether atomicities are fixed or 
variable, it is absolutely certain that in a definite 
compound, and when released from definite com- 
pounds, certain radicles are monad, diad, or triad, 
as the case may be. 

lt is, moreover, known that radicles can exist 
temporarily in the free state, when they are said 
to be dissociated; and that many liquids—not to 
speak of gases—contain a number of such dis- 
sociated molecules, the number depending on the 
temperature as well as on the nature of the liquid, 
aud being on the average pretty constant—that is, 
they are equally distributed through the whole 


* Coadensed slightly from the Engineer. 


liquid, and if some are by any means removed, 
more will at once be formed to keep up the 
average. Not that any one radicle need remain 
long dissociated—there is, no doubt, a continual 
interchange—but the average number dissociated 
is definite under definite physical conditions. 

Now there is a large class of liquids whose dis- 
sociated radicles are allcharged with electricity— 
half of them with positive, and these are they 
which chemists call electro-positive or basylous 
radicles—half of them with negative, called there- 
fore electro-negative or chlorous. Moreover, it 
was shown by Furaday that the charge possessed 
by every monad radicle, of what kind soever, is 
precisely the same in quantity, though it may 
differ in sign; and that diads have twice, triads 
thrice, this atomic charge, and so on. The 
existence of these charges are certain from the 
facts of electro-chemistry, and the electrical 
charge appears to be the essential condition for 
even the momentary existence of a free radicle. It 
further appears that when two opposite radicles 
combine their charges are either lost or are masked 
by proximity ; and that before two radicles of the 
same kind can unite into a molecule their charges 
must be given up to some third body. A liquid 
which possesses such dissociated and oppositely 
charged radicles, sauntering about in it, is :pso facto 
susceptible of being decomposed by electrical 
means, and is called an electrolyte. Liquids 
which have no such charge and dissociated mole- 
cules are not electrolytes, and will not conduct 
electricity. Electrolytes conduct electricity by a 
bodily transfer in opposite directions of the 
oppositely charged radicles; they conduct it, in 
fact, as a convection current, or rather perhaps of 
two equal opposite convection currents, one of the 
positive radicies the other of the negative. The 
resistance of the liquid depends upon tke slow 
shearing asunder of these two sets of radicles by a 
process closely analogous to diffusion, for it is 
possibly ouly assisted or directed by electricity in 
the immediate—molecular—viciuity of the elec- 
trodes. 

What are these electrodes? They are conductors 
introduced into the liquid, with the property of 
exerting upon the charged radicles in their 
immediate neighbourhood unequal, or else opposite, 
forces. Thus, suppose they are two plates ot 
platinum connected with a battery, so that one 
plate is always +, the cther always — ; and suppose 
for simplicity that the dissociated radicles are 
hydrogen—electro-poaitive, and oxygen—electro- 
negative, respectively. Oxygen atoms close to the 
positive electrode are attracted by it; they deliver 
up their charges to it, and uniting into molecules, 
riso a8 gas. Their places are taken by others from 
the slightly more remote region, and so on, a 
virtual procession of oxygen atoms continually 
tuking place towards the positive plate, each carry- 
ing its charge withit. The same thing happens on 
the hydrogen side, only that twice as many 
dydrogen atoms take part in, the action, the charge 
of each being half that of an oxyg-n atom. 

This, then, appears to be the state of things in 
ordinury electro-chemical decomposition ; only the 
radicles liberated on the surface of the electrode 
will combine with it, if in any way possible, in- 
stead of merely combining with cach other and 
becoming free. Thus the hydrogen alloys itself as 
well as it can with the platinum; aud the oxygen, 
if it finds any copper or other less noble metal on 
the surface of the electrode, will readily combine 
with it, the ordinary chemical affiuities being 
enhanced by the electrical attractions. 

But now, iustead of two oppositely charged 
plates of the same material, let us immerse in the 
liquid a plate of zinc and a plate of copper, or any 
two metais which have a different aflinity for 
oxygen. The oxygen atoms are now attracted to 
the zinc just as they were to the positive plate, but 
apparently by a chemical, not an electrical, force. 
It may be posible ultimately to reduce chemical 
forces toelectrical ones, or vice veroa; but at pre- 
sent it seems necessary to draw a distinction be- 
tween them. ‘This attraction for the oxygen is, us 
before, only to be supposed to be effective within 
far less than a microscopic distance of the plate. 
The replenishment of the oxygen into this region is 
wholly carriedon by diffusion and fresh dissocaation. 
The copper on the other side pulls the oxygen too, 
but less powerfully. Nothing more than slight 
motion and very slow combination, however, is 
found to go on so long as the two plates are kept 
separate, provided both are pure and homogeneous ; 
but the tending of the negatively charged oxygen 
towards the zinc makes it transfer negative 
electricity to the copper as soon as they are con- 
nected by a wire. 

The copper so connected, being now negatively 
charged, actually repels the oxyyven atoms, and 18 
protected from their attack, whileit attracts the 
bydrogen. We now therefore have the continuous 
opposite processions again, the oxygen atomscombin- 
ing with the zinc, and neutraliswg by their charges 
positive electricity at its surface, in other words, 
partially giving up negative electricity to it; the 
hydrogen atoms going to the copper, hydrogenising 
it to some extent, but soon giving up their positive 
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charges to it, uniting with each other and escaping 
from the liquid. A constant current must there- 
fore be flowing along the connecting wire, of 
negative electricity from the zinc to the copper, of 
positive from the copper to the zinc. 

Next, suppose two plates of the same metal, say 
both platinum or both lead, not connected with any 
battery, but with their surfaces in different 
chemical conditions—say one coated with hydrogen, 
the other with oxygen. Plainly the same kind 
of action can go on. The oxygenised plate will be 
attracting the hydrogen like the copper, or like 
the negatively charged plate connected with the 
pole of a battery ; the hydrogenised plate will be- 
have like the zinc or the positively charged plate. 
The positive current will flow along the connecting 
wire from the oxidised plate to the hydrogen-coated 
one. 

We have thus a battery which will maintain a 
current so long as the plates continue coated or 
combined with the two gases; but the action of 
the current is obviously to destroy these gases and 
restore the plates to a condition of equality. A 
battery may be made, then, either of two different 
metals, one of which attracts oxygen more than the 
other—this case we will not now further consider 
—or else of two pieces of the same metal, one more 
oxidised than the other or one more hydrogenised 
than the other; or, still better, one oxidised and the 
other hydrogenised. Take, for instance, two plates 
of lead and immerse them in dilute sulphuric acid ; 
let one be bright and metallic, the other rusted 
over with a coat of oxide of lead. As soon as 
metallic communication is made between the two 
plates, a positive current of electricity continually 
flows along it from the oxidised plate to the other, 
the bright plate becoming gradually oxidised and 
the other becoming gradually reduced. If the 
plate has been oxidised by exposure to hot air, or 
by ordinary chemical means, such a battery would 
be called a primary one; if the coat of oxide has 
been produced by passing through the cell an 
electric current trom some iadependent soarce, 
then the battery is called a secondary one. 


DIFFERENCES BETWEEN POSITIVE 
AND NEGATIVE ELECTRIC DIS- 
CHARGES. 


HILE, according to former observations of 
Herren Wichter and Reitlinger, the glow- 
ing electrode particles which form tne electric 
spark are exclusively detached and carried off by 
escape of positive electricity trom the electrodes, 
the experiments of Plicker, Gassiot, Hittorf, and 
others, appear to prove that, under certain condi- 
tions, a projection of particles tukes place exclu- 
sively at the negative electrode. The question 
thus arose how these observations were to be 
broughtinto harmony, or what differences exist 
between the electro-positive and electro-negative 
projection of particles. Herr W achter has recently 
given his attention to the subject, aud his experi- 
ments yield the result thit the projection of 
particles detached from the positive electrode 
(ancde particles), difter from that of particles 
detached from the negative electrode (cathode 
particles), in the following points :— 


1. The projection of anode particles occurs in 
atmospheric alr at a pressure of 4500 te 10mm. of 
mercury; the projection of cathode particles is 
only observed ata pressure of 63 to 0 003mm. 

2 The quantity of electrode particles detached 
in equal times, and under otherwise similar 
conditions, decreases at the anode with diminishing 
air-pressure, but zncreases at the cathode. 

3. The anode-particies are, under like conditions, 
carried considerably further than the cathode- 
particles (at 63mm. pressure about 3,400 times as 
fur). 

A The anode-particles go out uninfluenced by 
air-pressure, always from a comparatively very 
small surface. The cathode particles, on the other 
hand, are, with decreasing air-pressure, projected 
from ever-greater surfaces. (The siza of the latter 
may even attain 10,000 times that of the surface 
whence the anode-particles are projected.) 

ð. The anode-particles always go out only ata 
particular part of the anode—viz., at that situated 
nearest the cathode, whereas the cathode-particles 
appear, according to the density of the zas, on the 
whole surface of the cathode. 

6. The emission of the anode particles is favoured 
by a bent or pointed form of the electrode; that 
of the cathode-particles by a clean, that is, un- 
oxidised surface. 

7. The direction of motion of the anode- particles 
is determined by the position of the cathode rela- 
tively to the anude, as the anode-particles move in 
tne direction of the electric current, in the path of 
least conductive resistance to the cathode. The 
direction of motion of the cathode-particles is, in 
all circumstances, at right angles to the cathode- 
surface, and is not influenced by the position of the 
anode and the direction of the electric current. 

8. The anode-particles can move in all con- 
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ceivable curved paths, but the cathode-particles 
can only move ir straight paths. 

9. The anode-particles are deflected by the 
magnet like diamagnetic substances; the cathode- 
particles like paramagnetic. 

10. The anode-particles are carried over both in 
the luminous and in the non-luminous state; the 
cathode-particles only in the non-luminous state. 

11. The anode-particles have a measurable size, 
and are probably detached mechanically by separate 
impulses; the cathode-particles are immeasurably 
small, and seem to come off by a process of 
vaporisation. 

_12. The heating of the electrode acts in a dis- 
tinctly favourable way on the projection of 
cathode-particles; buat this cannot be said of 
anode-particles. 

13. ‘Lhe cathode-particles are the means of 
passage of the electric current from the electrode 
to the gas-molecules; but this is not the case with 
the anode-particles. 

14. For detachment of the anode-particles, a 
greater electric tension previous to discharge is 
necessary (accordin,y to the experiments of Wiede- 
mann and Ruhimann), than for detachment of 
cathode-particles. The emission of the former, 
therefore, takes place, other circumstances similar, 
at greater intervals than the emission of the latter. 

These facts, in Herr Wichter’s opinion, indicate 
a difference between positive and negative elec- 
tricity, which is not to be regarded as an opposition 
of plus and minus of two similar conditions of 
matter, but rather as a qualitative difference of 
the two kinds of electricity. 


SCIENTIFIC SOCIETIES. 


—_+40e—_—. 


ROYAL MICROSCOPICAL SOCIETY. 


HE eighth meeting of tho sassion of the above 
society was held on the 10th inst., at King’s 
Cuilege, Strand, the chair being taken (in tue 
STA of the Presideut) by James Glaisher, Esq., 
The minutes of the meeting of 12th April last 
were read aud confirmed, aud were signed by the 
Chairman. 

The list of donations (exclusivo of exchanges and 
reprints) received since the last mosting wus sub- 
mitted, and the thanks of the Society given to the 
donors. 

Mr. Criap read letters from Prof. C. Robin and 
De. L. Dippel iu accaowledgment of thew election 
as Honorary Fellows. 

Mr. Dowdeswell read a peper “On Davaine’s 
Septicemia.’’ 

Lhe Chairman said he was very glad that they 
had had a paper oa so important a subject. Ob- 
servations upon ducleria were daily acquiring more 
and more value, frum their supposed conueciion 
with various kinds of disease. Fle hoped that Mr. 
Dowdeswell would continue his observations upon 
the subject, aud that Le would bə able to explain 
the great discrepancies wh.ch he had observed to 
exist between the sizs of the specimens he had 
described and those which hud beon referred to by 
other observers. 

Tho Chaicman referred to a letter received from 
Mr. Ralph, the President of the Victoria (Australia) 
Microscopical Society, in which ho mentioned that 
he expected to be present tnat eveniuy. At the 
last moment, however, ho had been prevented from 
coming. 

The Chairman said that ho was sure they would 
all hope that Mr. Kalpbh would be in Euglaud at 
their uext meeting, sv that they might welcome him 
both as one of their ex-oilicio Fulluws and also as 
the representative of almost the only Colonial 
microsc picul society. 

Mr. Burnett's note on a new form of rotating 
live-box was read, and the apparatus exhibited. 

Mr. Sigsworth exhibited a spring paper-clip which 
ho had round very useful in fastening card cells 
upon slides and much more convenient for the pur- 
pose than the so-called *‘ American’? clips. 

Dz. Van Heurck’s views on the use of theincan- 
descent electric light for microscopy were briefly 
referred to by Mr. Crisp, who explained, by means 
of blick-board drawiuys, two cases in which, in 
consequences of its superior intensity, the electric 
light might be made uss of to extend somewhat the 
resolving power of an objective. Dr. Van Heurck 
had recently obtained an improved form of battery 
which superseded the one he originally described. 
He found the Swan form of lamp to be the most 
suitable for microscopical work. 

Prof. Abbe’s paper ' On the Relation of Aperture 
and Power in the Microscope,” part I., was read 
by Mr. Crisp, who referred to it as beiny one of the 
most valuable and useful papers that had ever been 
brought before the Socicty, dealing as it did not 
only with the theoretical part of the subject but 
establishing also a rational standard for the prac- 
tical construction of objectives. 

We give an abstract of Prof. Abbe’s paper as 
follows :— 


Part I. of the paper contains a general considera- 
tion of the relative values of wide and narrow 
apertures, in regard to which Prof. Abbe lays down 
the following propositions :— 


(1) Wide apertures are necessary when high am- 
plification is required ; low or moderate apertures 
when low or moderate amplifications are sufficient, 
or cannot be over-stepped. 

(2) Wide apertures are necessary with ojectives 
of short focal length; low and moderate apertures 
with those of low and moderate power. 

(3) Wide apertures, together with high powers, 
should be used for those preparations only which 
do not require perceptible dopth of vision, that is, 
for exceedingly flat or thin objects, and for trans- 
parent objects which can be studied by optical 
sections; moderate and low apertures when a wide 
range of penetration cannot be dispensed with. 

(4) Never use wider apertures than are necessary 
for the effectiveness of the power, because excess 
of aperture is always waste of time and labour. 

(5) Scientific work with the microscnpe will al- 
ways require not only high-power objectives of the 
widest obtainable apertures, but also carefully- 
finished lower powers of small and very moderate 
apertures. 

Amongst other points dealt with by the author, 
he calls attention to the uselessuess of objectives 
of 1-50in., with which no more can be seen than with 
an objective of half the power, or even less ; also to 
the positive damage connected with the use of un- 
necessarily-wide apertures, they being prejudicial 
to the ease and convenience of microscopical work 
in two essential respects: first, they necessitate a 
progressive reduction of the working distance of 
the objective, which decreases from 0°7 of the focal 
length for an aperture of 30° to 0'1 for an aperture 
of 116°; and, secondly, the sensibility of the ob- 
jectives for slight deviations from the conditions of 
perfect correction is greatly increased; so that, 
whilst with 30° differences in the cover-glass are 
practically inappreciable, with a dry lens of 1009, 
a change of thickness of 0°02mm. only introduces 
perceptible aberrations and a visible loss of de- 
tinition; to avoid whicha change of the correction- 
colar would be required for almost every change 
of focus in the inspection of successive layers, 
unless the preparation is exceedingly thin 

He also calls attention to the misunderstanding 
of the principles involved in the construction of 
objectives, which has given rise to the notion that 
a wide-angle objective can also be made to do 
duty as a narrow-angle one by such arrangements 
as the Davis ‘‘aperture shutter,” or diaphragm 
All such contrivances are entirely illusory, and 
have for their result to produce a bad low-angle 
objective instead of a good wide-angleone. lf a 
low-anglo objective is required, if must ba oriyin- 
ally constructed for that purpose, aad cannot be 
converted out of a wide-angle one in the wey 
suggested. 


[We are informed by the secretary that in the 
second pirt of the paper, which will be read at 
the next mecting, and then, we hops, more fully 
reported, Prof. Abbe deals more in detail with the 
proper ratio which must be maintained between 
aperture and power, giving tubles showing the 
maximum apertures which can bs effectively used 
with given powers, and conversely. Ho first con- 
sidera what relation the lotal amulification of the 
microscope (that is, both objective and eyepiece) 
should bear to the aperture—a point which 1s de- 
termined by defining tho visual angie required for 
distinct recognition of an object, aud the smallest 
dimensions of microscopical detail which a given 
aperture will delineate. Having determined the 
relation of the total amplification to aperture, he 
next considers how this total must be apportioned 
between the objective and the eyepicce, and us the 
result of the discussion, arrives at conclusions in 
regard to the power of eyepicce that can be use- 
fully employed for the best definition, which are 
not a little at variance with popu!ar vie'vs on the 
subject. ] 


The Chairman considered that Prof. Abbe’s 
paper was indeed a most useful one, and that it 
would be greatly appreciated by practical opticians. 

Mr. Beck said that he considered it was an 
exceedingly valuable paper, aud ene that would 
enlighten a great many persous as to the relative 
value of aperture and magnifying power in regard 
to which great confusion had existed. There were 
people who thought that if they could get a lin. 
objective with an aperture of 120’, they could 
resolve difficult diatom tests. He had heard it 
claimed that such glasses had been made, but 
although he had ordered one he had not yet been 
able to get it, and hopes that might have been 
raised by these announcements would bo damped 
by the contents of Prof. Abbe’s paper. He was 
very glad that it had been written, because it had 
been his impression for some time that Prof. Abbe 
had been working exclusively in the direction of 
wide apertures. . 

Mr. Ingpen was surprised to hear Prof. Abbe, 
of all persons, charged with an exclusive approval 
of large apertures, for if anyone looked at Zeiss’s 
catalogue, they would see at oncə that all the dry 


lenses were of remarkably small angles, nothing 
exceeding 110°. 

Mr. Crisp said that the most opposite notions 
had been held as to Prof. Abbe’s views on wide cr 
narrow apertures. Some years ago it was stated, at 
one of theSociety’s meetings, that he advocated only 
narrow apertures, and some correspondence took 
place in regard to it in the Monthly Microsecpwat 
Journal, Again, later, it was insisted that Prof. 
Abbe oonsidered all but wide apertures ureless to 
the microscopist. The fact was that Prof. Abbo 
had, since the date of his earlier observations on 
aperture, advocated the maintenance of a proper 
ratio between aperture and power—wide aperture- 
for high powers, and small apertures for low 
powers—and had always insisted on the great im- 
portance of perfecting the construction of moderate 
apertures. 

The confusion had arisen from the fact of Prof. 
Abbe having shown, in connection with his theory 
of microscopical vision, that wide apertures, and 
wide apertures only, gave true images of minute 
objects ; but it did not, of course, follow from that 
that wide apertures were to be universally used, 
with low powers and with objects, if unsuitable 
e ther from their requiring depth of vision, or for 
other reasons. 

Mr. J. Mayall, jun., exhibited Ross’s ‘‘ Hospital 
Microscope.” The speciality is the fine adjust- 
ment, which is of so simple a construction that 
Messrs. Ross are enabled to issue the microscope at 
a less cost than any previous form issued by them. 

Dr. Maddox read a paper ‘*Oa Some Alicro- 
organisms from Ice Water and Hail,” illustrated by 
a number of photo-micrographs. 

The Chairman inquired how Dr. Maddox 
accounted for the existence of the organisms 
which he had described. Did they come from the 
atmosphere ? 

Dr. Maddox thought that with regard to those 
from the ice of the water-butt, they probabiy were 
in the rain-water before it froze, aud they alone 
survived; those found in the water from melted 
hail most likely came down from the atmosphere 
with the hail. 

After a few remarks on Dr. Maddox’s paper by 
bee Beck, the Chairman adjourned the meeting tu 

une 14. 


THE METEOROLOGICAL SOCIETY. 


HE usual monthly meeting of this Society was 
sit held on Wednesday week at the Institution 
ot Civil Engineers, Mr. J. K. Laughton, F.R.A.S., 
President, in the chair. Misa W. L. Hah, Mr. E, 
J. Pearson, Dr. J. R. Somerville, and Mr. W.J. V. 
Vandenbergh were elected Fellows of tho Society. 

The following papers were read:—‘'On the 
Diurnal Variation of Wind and Weather in their 
relation to Isobaric lines,’ by the Hon. Ralph 
Abercromby, F.R.S. By constructing synoptic 
charts at diferent hours of the same dey, «uud by 
comparing the wind and weather records at the 
different hours, and examining theie relation to 
mean curves of diurnal variation, the autior shows 
that the mean diuraal incroase ot ths wiud’s velo- 
city is explained by the fact that for the same 
gradient there is more wind by day thau there ie 
by night. The mean diuros! velocity of the wind 
is explained by the fact that in cyclones the wind 
is a little more incurved, and in anti-cyclones a 
little more outcurved by night than by day. The 
mean diurnal increase of the frequency of rain 
during the day hours is explained by the fact that 
in any given cyclone tho area of rain is larger by 
day than by night. Tho diurnal changes of evcry 
element are superimposed on the larger general 
changes, and are independent of each other. Great 
stress is laid on this point, both a3 explaining and 
classifying many meteorological questions and as 
simplifying the problem of weather forecasting. 
The author gives a simple hypothesis, from which 
it appears that the diurnal veering anl increase of 
rain follow as a natural consequence of the diurnal 
increase of velocity. A paper on “Mechanical 
Conditions of Storms, Hurricanes, and Cyciones,”’ 
by W. F. Stanley, F.M.S., was also read. 

(er a a a 

Catalogue of American Tools, &c. —Messr. 
Churchill, of 23, Wilson-street, Finsbury, baveissuet* 
a new catalogue of American tools, machinery, &v., 
containiug about 160 pages of iliustrations aud 
descriptive matter. It is the largest aud most 
complete list of the kind issued in Europe, and will 
be found useful by amateurs who are not ac- 
quainted with the many appliances now provided 
for the mechanic. Besides tools, tha catalogue 
contains a number of fretwork designs, clocks, aud 
clock movements, and altogether affords ample 
reason why Messrs. Churchill should have found it 
necessary to erect larger premises in Crozs-street, 
to which they will remove in the course of two or 
three months. 


TEHE production of Bessemer steel ingots in the 
United Kingdom during 1831 was 1,441,719 tons, 
being an increase of 397,337 tons on the quantity 
produced in the preceding year. 
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ROM Dun Echt Circular, No. 51, we learn 
that Dr. Oppenheim has completed the 
following clements of Comet Wells from obs 
servations at Harvard College on March 19, the 
mean of three observations at Dresden and 
Leipsic on April 15, and the Kiel observations 
of May 12: T = June 10°56221, Berlin M.T. v 
— QR 209° 0’ 31-2", $3 204° 54’ 54”, i 73° 47’ 29-4” 
log. q 8°783216. His ephemeris for May 27 
(Berlin mean time) and following days reads as 
follows :— 


R.A. N. Dec. 
h. m. P. wa a 

May 27 3 57 2l 56 133 
2S 4 3 24 64 257 

29 4 § 54 52 55.2 

30 4 13 58 50 41°6 

31 4 18 36 48 450 
June 1 4 22 53 46 452 
2 4 26 53 44 41°3 

3 4 30 40 42 329 


At the last date the comet will have a bright- 
ness of 113, March 19 b-ing taken as the unit- 
date, but on June 11 it will be 1565. Mr. Hind 
has also calculated an orbit, and an ephemeris 
which, for Greenwich mean time on May 27, is 
R.A. 3h. 57m. 39s., N. Dec. 56° 8'1. 


Dr. Wentworth Erck, lecturing last week at 
the Royal Dublin Society, said the distance of 
the comet from the surfac> of the sun at peri- 
holion will not exceed five millions of miles. At 
this poriod it is calculated, having regard solely 
to the distance of the comot from the Sun and 
from the Earth, that the brightness of the comet 
will be 3,600 times greater than at the time of 
its discovery, when it was equal to an eighth mag- 
nitude star ; but some timo before and after peri- 
helion the comet will be lost in the rays of the 
Sun, and the great amount of twilight at this 
season of the year will probably prevent the tail 
from ever becoming a very conspicuous object. 
But the calculation of brightness, based upon the 
mere distance of the comet from the Sun and 
from the Earth, though perfeotly correct in the 
case of a constant reflecting surface, by no 
means holds good in tho cas; of a comet whose 
dimensions and internal constitution undergo the 
most violent transformations in passing from 
the cold of space to a temperature far higher 
than we can have expericuce of. In point of 
fact the bright:e:s is found to increase in a 
greater ratio thin that due to diminished dis- 
tances. The rul., however, seems not to be of 
univereal application, and to failin the case of 
the present comet. 


Judging by the telegrams from Egypt, the 
eclipse expeditions have been successful beyond 
their expectations, for the French astronomers 
belicve they have detected a lunar atmosphere, a 
fine comet was discovered close to the sun, a 
series of good photographs of tke corona was 
obtained, and for the first timethespectrumof the 
corona was successfully photographed. Dr. Piazzi 
Smyth writes from the Royal Observatory, 
Edinburgh, that the observers on the Calton 
Hill speak of the so-called sunspots being in 
greater size, force, and energy of movement 
and change than they have been seen for the 
last eleven years. 


In the course of some investigations of elec- 
trical phenomena Mr. Willoughby Smith has 
mado a remarkable discovery—one that may 
possibly have an important bearing on tele- 
phony. The name given to the -apparatus, 
-a3 at present used, is the inductophone, which 
partly explains the character of the phenomena. 
In the electrical circuit, Mr. Smith has a large 
tuning fork with springs for making and break- 
ing contact, and a large flat coil or disc 
‘of rather thin silk-covered wire. This coil 
produces a large field of electrical Jines of force, 
constantly changing owing to the make and 
‘break arrangement of the tuning-fork. If a 
‘telopbone is brought into this electrical field, but 
without having any metallic or other visible 
connection with the circuit, it faithfully repro- 
duces the musical sound of the tuning-fork. A 
telephone is not necessary,—the diaphragm of 
one is sufficient, or even a bar of irop. Further, 
the receiver may be placed at any distance ap- 
parently, within, say, a house, for so long asthe 
diaphragm is properly situated as regards the 
lines of force, it reproduces the sounds though 
brick walls and many yards of air intervene. 
When the plane of the diaphragm is placed at 
right angles to the p’ane of the coil, both being 


on the same axial line, no sound is heard; but 
when the diaphragm is placed so that the lines 
of force can, so to speak, impinge upon it, the 
sounds are reproduced, although the diaphragm 
may be turned to almost any anglo. 


During the recent telephone case it was 
stated that the electrical resistance of yas carbon 
does not vary under pressure. Mr. W. F. 
Nosworthy has repeated his experiments, and 
has found that the resistance of gas carbon is 
sensibly reduced by compression, s83 that the 
statement above referred to holds true only in 
such conditions as ‘‘ compression’ produced 
by sounde waves. 


The largest locomotive in the world is now on 
the Pennsylvania Railroad, having been recently 
built at the company’s works, Altoona. The 
engine weighs 120,400 pounds, and is what is 
called a double-ender. ‘Ihe driving-wh-els are 
5fc., and the truck wheels 33in. in diameter. 
On her trip from Altoona to Philadelphia, a 
mile was run in 59 seconds. A special train, 
consisting of three cars and engine, made the 
following certified times recently on the 
West Jersey railway :—16} milea in 14 minutes, 
61°1 miles iu GO minutes, and 76°1 miles in 76 
minutes. Mr. Barnet Le Van read a paper 
before the Franklin Institute, in which he con- 
tended that 90 miles an hour is not only safe, 
but perfectly feasible. 


Dr. J. Barrois will be the director of the new 
zoological laboratory the French Government 
are to establish at Villefranche-sur-Mer. 


Sulphurous fumigation is adopted by the 
Abyasinian elephant-hunters when they descend 
to the malarial lowlands, and M. D’Abbadie 
suggests that European explorera might fiud a 
similar immunity from fever if they followed the 
same practice. 


The Exhibition of Electric Lighting at the 
Crystal Palace, will cease on Saturday, June 3, 
so those who have not already seen it, should 
remember that the opportunity will end with 
next week. 


Mr. H. H. Warmer, of Rochester, New York, 
bas again offered a prize of two hundred dollars 
for each discovery of a new comet made in 
North America or the United Kingdom; also 
a prize of the same amount for the discovery of 
a meteoric stone, found in the countries above 
named, which, in the opinion of Professor H. 
A. Ward, Principal Dawson, ani Mr. J. L 
Smith, contains fossil remains of animal or 
vegetable life. A sum of fifty dollars is offered 
for a specimen of any meteoric stone seen to 
fall in the United States during 1882. The dis- 
covery of the comet must be made known by 
telegraph to Dr. Lewis Swift, director of the 
Warner Observatory, Rochester, N.Y.; and 
specimens of the meteoric stones, not less than 
20z. in weight, must be sent to him by mail 
with full particulars. 


The influence of thunderstorms on the maz- 
netic needle is generally too instantaneous and 
too weak to deflect it, even when most delicately 
suspended. That such storms do affect mag- 
netised bodies, however, has been proved by M 
de Lalagade thus: At the end of a long mag- 
netised bar he arranged a thin iron membrane, 
mounted as inthe telephone. At each flash of 
Jightoing, a small but distinct dry sound was 
heard in the membrane. A more sensitive ap- 
paratus was obtained by arranging, horizontally 
on a tower, twelve magnetised steel bars, each 
about 6ft. long, and covered at the end, in a 
fifth of the length, with twelve coils of fine 
wire. The ends of the wires were brought to 
two conductors, which were connected with a 
pair of telephones. Not only was a dry sound 
heard at each flash, but before each flash there 
was a slight buzzing (bruissement). The author 
suggests that an apparatus like the second de- 
scribed might be advantageously used in the 
simultaneous observations to be made in Polar 
regions. 

The wayin which M. Mascart, at the College 
of France, obtains records of magnetic pertur- 
bations is as follows. Three bar magnets, for 
the declination, the horizontal component, and 
the vertical component respectively, one fur» 
nished with mirrors which receive three rays of 
light from the same gas-lamp, and the three 
reflected rays fall on one sensitised place moved 
by clockwork. The clockwork has an electric 
contact, which every hour sends a momentary 
current into three coils (one near each appa- 


ratus), producing an interruption, and indicating 
the hour. 

The Congress of the French Association for 
the Advancement of Science meets at La 
Rochelle this year on Aug. 24. A list of grants 
by the Association to savants for special re- 
searches will be found in La Nature, May 6. 


Some observations of the effects of cold on 
birds in the valley of the Marne during the 
winter of 1879-80 have been lately published by 
M. Lescuyer, and M. Milne-Edwards, remarking 
on the importance of auch an inquiry, has added 
some notes of his own, made in Paris. Itseems 
that exotic birds, such as peacocks, silver and 
golden pheasants, suffered little from cold, 
though they had little shelter, some perching 
at night on treesoron the iron bars of inclosures. 
On the other hand, fowls in well-sheltered in- 
closures died in great numbers. A still more 
singular fact is the resistance of Australian 
cockatoos to cold. Several of these birds re- 
mained from October to March in the open air 
in a large cage, which is occupied in summer by 
monkeys; there was no thelter, except a build- 
ing on the north side, yet all the birds had con- 
tinued good health. Their feet were often on 
iron bars, the temperature of which was so low 
that water froze immediately when poured on 
the metal; several nights the cold was more 
than 25° below zero C. The black swans of 
Australia and the coscoroba of South America 
did not suffer, and in spring they set about con- 
structing their nests; though frequently, in the 
winter mornings the keepers had to detach them 
from the ground to which their feathers had 
been frozen. The cassowaries of Australia were 
often, during the night, entirely covered with 
snow; but in the morning they shook their 
wings aad seemed none the worse. In a word, 
the cold was more hurtful to many indigenous 
birds, than to species imported from hot climates 
but of more robust constitution. 


In Colorado, it is said, there is a ten-acre 
field which is really a subterranean lake covered 
with soil about eighteen inches deep. Oa the 
soil corn is cultivated, producing 30 bushels to 
the acre. If a hole bedug to the depth of a 
spade handle, it fills with water, and fishes four 
or five inches long may be caught in it; these 
have neither scales nor eyes, and are perch-like 
in shape. The ground isa black marl. In all 
probability vegetable matter at one time began 
to accumulate on the open water, and has in- 


‘| creased from time to time to the present thick- 


ness of productive soil. The cultivation has to 
be done by hand, the crust not being strong 
enough to bear the weight of a horse. A person 
rising on his heel and coming down suddenly 
can see the growing corn shake all round him. 
Anyone havirg sufficient strength to drive a 
rail through the crust, will find, on releasing it, 
that it will disappear altogether. 


To burn petroleum economically, Herr 
Deutsch adds 4gr. oil of turpentine and 2gr. 
camphor, per litre. The wick is covered with 
dissolved tallow, to prevent passages of gas out 
or in. The inventor maintains that petroleum 
so used will burn six or seven hours longer, and 
with a brighter light, than an equal quantity 
in the ordinary way. 


An interesting new process has been invented 
by M. Puech, of Mazamet (in France), whereby 
the wool of sheepskins is transformed into a 
kind of velvet. Hitherto, sheepskins, tanned 
with the wool on them, have only been used for 
mats, the lining of coats, &c., and the adherent 
wool, not subjected to treatment, is curled or 
compressed. Now, as the numberless fibres ara 
placed, naturally, in a most regular way, very 
suitable for production of velvet, M. Puech 
conceived the idea of cleansing both skin and 
wool from impurities, and making all the woolly 
hairs stand independently. After long efforts, 
he has succeeded in producing this wool-velvet 
on natural skins. There are 10 principal opera- 
tions, the first four being concerned with clean- 
ing the skin on the woolly side, the fifth to the 
ninth with tanning and preparation of the skin, 
so that a full adherence of the wool to the ekin 
is insured. Lastly, the skin is treated with 
certain machines, which muke a kind of velvet 
of the wool. (Fuller details will be found in 
the D. A. Pol. Zeitung.) 


The following arrangement has been proposed 
by M, Ledieu for a simple and cheap pyroscope, 
or “‘ preventer’’ of fire (as he calls it). A 
cylinder of strong inauluting matter is interposed 
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in a circuit. It is filled with a liquil which re- 
sists electrolysation, and has good conductivity, 
increasing considerably with the temperature. 
(Absolute alcohol is found to serve very well.) 
At either end, a tight packing is penetrated by 
a platinum rheophore, connected with the end 
of the divided circuit. The effect of increased 
temperature on the liquid is indicated by a gal- 
vanometer, the needle of which, at a certain 
point, sets a bell ringing. 


The Royal Library in Brussels, following the 
example of our British Museum, is to be lit 
with the electric light. In the National Library 
of Paris the light is not yet adopted, as the 
present reading-room is merely provisional. 


A curious experiment, illustrating the pres- 
sures on the walls of a vessel that contains 
water, is described by a writer in La Nature. 
To a water-tap you attach a pretty flexible tube 
of caoutchouc, the lower end of which has a 
small piece of glass tube bent at an angle. On 
opening the tap, the action of the water on the 
tabe displaces it, but, owing to the elasticity of 
the caoutchouc, the direction of this fore 
changes very rapidly, and the tube performs the 
most varied and strange movements, now like 
those of a swan, now like those of a snake. 
‘With a very thin tube tho glass tube may be 
dispensed with, provided the pressure of water 
is sufficient, and the movements are very com- 
plicated. 


A water-bath is kept at constant level by 
Herr Schimmel, of Elberfeld, by the following 
simple contrivance: In the water dips a bent 
tube communicating laterally with the lower 
part of a stoppered vessel of water oa the stand 
above. The tube has a lateral aperture, which 
from time to time gets uncovered as the water 
is vaporised, and the level goes down. where- 
upon a little air enters the vessel, and a little 
water enters the bath, restoring the level. 


LETTERS TO THE EDITOR. 


——_?+0-—_—_- 

(We donot hold ourselves responsible for the cpinions of 
our correspondents, The Editor respectfully requests thit all 
communications should be drawn up as briefly as possible.) 

All communications should be adtressed to the EDITOR of the 
Neuse MeEcitanic, 31, Tavistock-street, Covent-garden, 


AN Cheques and Post-ofice Orders to be made Payable to 
J. Passmong EDWARDS, 

*,° In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“ I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and you, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original,” 
— Montaigne s Essays. 

——¢-$-+-—_- 


COMET 1882 « (WELLS). 


[20065.]—In my letter last week I find that 
through forgetting the extent of the field of my 
20e Pa (which in my large instrument has 
only the extent, that was inthe 7}in.), I had 
erroneously estimated the tail at 100’ instead of 
about 55’. 

1 had a fine view of the comet last night (13h.— 
14h.); the nucleus was very small and sharp, having 
the appearance of a brilliant point of light, seen 
through a nearly opaque opal glass, so as to give it 
a strong red tint, contrasting curiously to the 
bluish white of the coma, as also to the light of a 
star near. The idea conveyed tothe mind was 
certainly that the coma was partially opaque and 
shining by reflected light from the Sun. 

Herbert Ingall. 

Champion Hill, May 17th. 


[20066.]—Comet a has been observed here on the 
following nights, with a din. aperture and power 


May 17th, 10 15 p.m. to 11.15 p.m.—Nucleus not 
decided, but similar to a bright star out of focus. 
No particular change during the observation, but 
apparently a great amount of luminous vapour 
surrounding the nucleus, and gradually growing 
fainter towards the extremity of the tail. 

May 18th, 10 p.m. to 10.45 p.m.— Nucleus now 
decided, and slightly brighter. The tail shorter 
and narrower. Sccasioually, a glimpse of a faint 
star was had through the tail. The observation 
generally was not so imposing as previous one. 

May 19th.—Not visible; very cloudy. 


May 20th, 10 p.m. to 10.45 p.m.—Apparently 
very little change, either in brightness or in size. 
The nucleus seemed a little brighter than on pre- 
vious night, and the tail shorter. There was a 
small star in the n.f. field, towards which the 
comet seemed to be rapidly approaching; but a 
dense cloud intervened, which prevented continued 
observation. During this observation, the tail 
could not be traced as far by the aid of averted 
vision a3 on May 18th. A. Manock. 

High-street, Doncaster, May 21. 


[20067.]—TH1s comet has been frequently ob- 
served here since the beginning of April. On 
April 6th, as seen in my 10in. reflector, the tail was 
13’ long, and the nucleus about equal to a star of 
mag. 73. This was at llh., when the moon was 
above the horizon in E.S.E. 

On May 6th, at 10h., the tail was estimated at 
40’ long, and the nucleus brighter than a 6th mag. 
star. The comet was just barely visible to the 
naked eye. 

On May 18th, 19th, and 20th, it had become far 
more conspicuous. To the unaided vision it looked 
like a hazy th mag. star, with a tail nearly a 
degree long. Viewed in the telescope at 11h. 30a., 
on the latter night the tail was traceable over fully 
1° 25’, though the sky was not very clear. 

As a telescopic object this comet has been ex- 
tremely interesting, and will continue to be s0; 
but, considered as an object for popular observa- 
tion, it will prove disappointing, for it will alto- 
gether fail to present that magnificent appearance 
which has been predicted for it. Though it is 
now brightening very fast, it is approaching the 
sun so rapidly, and is becoming every night more 
under the overpowering effects of twilight aud 
moonlight, that it is very questionable whether 
this comet will ever become a large and attractive 
object to the naked eye. In this respect it will 
certainly not be comparable to B 1881, and will 
probably fall short of Schiberle’s comet also. 

The announcement that a fine comet was dis- 
covered near the sun by the eclipse observers in 
Egypt on the morning of May 17th is important. 
The probabilities are that this comet is one of great 
inclination, and has approached the sun, without 
being observed, from the southern hemisphere, 
for in view of the vigorous search for comets pur- 
sued in America and elsewhere it is difficult to 
understand how this new visitor could have eluded 
detection, if visible before perihelion, in northern 
latitudes. The telegrams announce it as a striking 
object perceptible to the naked eye. Its position 
relatively to the sun was determined by photo- 
graphs; but nothing could be ascertained (owing 
to the very brief interval during which it could be 
seen) as to its direction or rate of motion. The 
rediscovery of this body is, therefore, most im- 
portant, and observers will do well to scan the 
whole northern horizon during the next week or 
two with this purpose in view. Any small tele- 
scope, having a large field, can be effectively 
employed in this work, the comet being a brilliant 
one, and, should it make its appearance above our 
horizon, will doubtless be visible to the naked eye. 


W. F. Denning. 
Bristol, May 21st. 


THE PLANET MERCURY. 


(20068.]—CompaRaTIVELy speaking, few persons 
haveever seen the planet Mercury. It is at present, 
and will be during this month, in positions most 
favourable for observation. It can now be seen 
with the aid of a small pocket telescope, and it will 
improve for a fortnight. Those who possess 
equatorials have no difficulty, but many,like my- 
self, are not so fortunately mounted, and have to 
do the best they can with their alt-azimuth. On 
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the evening of the 16th being very clear in the 
west, I got my first view of Mercury, and annex a 
method, by which any one with a small telescope 
may do so also. i 

Draw a line A A, and from it upwards, slantin 

to the left, draw other three lines S S, V V, an 

. A A represents the horizon SS the path of 
the sun. V V that of Venus, and M M that of 
Mercury. 

Watch the sun, as he apparently comes down 
the line S S, and note the point on the horizon 
where he sets. The path of Venus represented by 
the line V V is parallel to and a little (4°) to the 


north of S S, while that of Mercury M M is a little 
more than this (1° 2’). ; l 
At the present time Venus can easily be seen 
after the sun has set. Mercury sets before Venus, 
and must be looked for to the north of the path of 
Venus (on the line M M) down towards the horizon. 
On the 3lst of this month, they both reach tho 
horizon within one minute of each other—viz., 
10h. 8m. and 10h. 9m. respectively. Venus sets 
10° farther north than the sun, measured along the 
horizon, while Mercury sets 1° farther north than 
Venus. L. T. Fleming. 
Berwick-on-Tweed, May 19th. 


ASTRONOMICAL EYEPIECES. 


[20069.]—I am glad ‘‘Ascalon’’? has called 
attention to the very unsatisfactory manner in 
which the subject of telescope eyepieces is generally 
treated. Certainly, in this respect, writers of 
astronomical works have much to answer for, and 
though, according to Mr. Proctor, the subject may 
be one of admitted difficulty, this should hardly 
form a sufficient reason why the diagrams and de- 
scriptions should almost invariably be at cross- 
purposes with each other. 

To give one example out of many. The reader 
of such works will very likely be told that ‘‘ to 
magnify an object ’? means really nothing more 
than to practically decrease the distance between 
it and the eye. And that the reason this cannot 
be done without the aid of a convex lens, is 
because the rays would not enter the eye suf- 
ficiently parallel to produce distinct vision. So 
far, this is quite clear, and easy of comprehension ; 
but, as if to further elucidate the theory, the 
attention of the student is next directed to the rays, 
that emerge from the eye-lens of an eyepiece, and 
which, in the diagrams, are made so convergent 
that they cross immediately in front of it. This 
constitutes dilemma number one, for here are two 
distinct statements, each the opposite of the other, 
and it is easy to conceive how perplexed a student 
must be in endeavouring to reconcile them. Far- 
ther reference to the text will not help him, unless, 
perhaps, to make it clear that there are gaps in the 
evidence which the author himself was glad to fill 
up with a few platitudes concerning the action of 
prisms and lenses on rays of different angles. 

In all telescope eyepieces there are two sets of 
rays to be dealt with. lst. The cone of direct rays 
from the object-glass, which, by the way, is the 
only one represented in text-book diagrams. 
2nd. The rays diverging from the image, and 
which alone can be utilised for vision. It does not 
seem to strike these writers—if one may judge by 
the careful way they delineate the cone-rays— 
that after the image has been projected, it matters 
little or nothing whether the cone that conveyed it 
is refracted sooner or later to a focus, or whether 
it is stopped off altogether. 

In the positive or Rameden eyepiece the image is 
formed immediately in front of the field lens, and 
hence considerably within its principal focus. The 
emergent rays, therefore, though not visible, must 
be extremely divergent (see dotted lines, Fig. 1.) 
This, no doubt, causes a portion of the light to be 


wasted, but the loss is more than compensated for, 
since the spherical aberration is lessened in an 
equal degree, and results in the agreeably fiat field 
so peculiar to this eyepiece. The action of 
focussing an eyepiece of this character consists in 
regulating the distance of the field-lens from the 
image, and by so doing, closing or opening the 
paths of the rays until they are sufficiently parallel 
to suit the eye of the observer. The position of the 
apex of the cone itself not being of the slightest 
importance. ; 

In the Huyghenian eyepiece (Fig. 2), the field- 


lens is pushed in until it has passed the image; 
consequently, both it and the cone are converged 
| simultaneously, the former being formed just at 


560 


the principal focus of the eye-lens, and within the | (2) 145 (B) ees 


boundary of the cone, whilst the cone itself is 
continued, as in the Ramsden eyepiece, to an apex, 
and is not appreciated by the eye. A re-inverted, 
or erect image may, however, be rendered visible 
by holding a screen to receive the rays after they 
have crossed (as at Figs. 1 and 2). They may also 
be refracted to the visual angle by interposing a 
plano-convex lens between them and the eye. 


Combination, or, as they are termed, pancreatic 
eyepieces, are usually made on MHuyghens’ 
principle, but with an eyepieee of this description 
the lenses can never be placed closer together than 
the focus of the eye-lens, sizce it is evident that 
the magnified image can be seen distinctly from no 
other position; consequently, if the lenses are 
closed beyond this limit the ‘image must be viewed 
from outside the field-lens, and this would change 
its character into a modified form of the Ramsden 
eyepiece. Aldebaran. 


REFLECTORS v. REFRACTORS — 
DOUBLE-STAR WORK PERFORMED 
BY AN 18lin. SILVERED GLASS 
“CALVER” REFLECTOR: E 3121, 
x LEONIS, w LEONIS, ¢ URSZ, 
y LEONIS, 145 (B) LEONIS, ¢ URSZ, 
ı LEONIS, E 1555, y VIRGINIS, 35 
COMZ BER., 31 VIRGINIS, 42 COMÆ 
BER., 25 CANUM VEN.—NEW DOUBLE 
STARS— DIFFICULTY OF DOUBLE- 
STAR MEASUREMENT. 


[20070.]—Tuz object to which I have chiefly 
devoted my 18}in. silvered-zlass ‘‘Calver’’? Re- 
flector is the measurement of close binary stars. I 
have done this not only on account of the 
interest and importance of this branch of 
astronomy, but also for the purpose of con- 
tributing somewhat to the much-debated question 
of Reflectors v. Refractors. It is frequently stated 
that reflectors are unsuited to this class of work for 
want of adequate defining power, and no less an 
authority than Mr. Burnham seems to be of this 
opinion. I wished, therefore, totest the question with 
a really fine mirror, and as Mr. Calver has furnished 
me with one of unsurpassed excellence, I have had 
the opportunity of doing so. After two years’ ex- 

erience with this instrument, I have ventured to 
orm the opinion that Mr. Calver’s mirror will 
perform work which would go hard to rival that of 
the great Chicago refractor, were the two instru- 
ments placed side by side, and tried by the same 
person on the same objects. I do not mean to say 
that in my hands, and in this climate, my instru- 
ment can rival Mr. Burnham’s work with the 
Chicago refractor, for I do not think that the 
atmospherio conditions are, in England, ever so 
favourable as to render such work possible with 
any instrument, refractor or reflector. Nor, per- 
haps, shall I be far wrong in supposing that no 
other eye than Mr. Burnham's could have per- 
formed it even in Chicsgo;—but, place the two 
instruments side by side, an observer unaccustomed 
to either, would not perhaps find so very much 
difference in their performance. 


However, as the above test is impossible, I will, 
with your permission, from time to time, lay 
before your readers such measurements of binary 
and other stars as I am able to make. The instru- 
ment is, as I have said, an 18jin. silvered-glass 
reflector, the mirror having been figured by Calver. 
It is mounted on a Berthon ‘‘ saddle-back ” stand, 
and driven by clockwork. The observatory is a 
“ Romsey,” with a transit-room attached. The 
micrometer is an excellent one, by ‘‘ Cooke,” of 
York, and I can use either bright wire or bright 
field illumination. The whole of the apparatus 
belonged formerly to the Rev. Henry Cooper Key. 
I may also premise that I never give a measure of 
a star without Iam certain that Í have divided it, 
and that I endeavour as far as possible to divest 
my mind of previous knowledge before taking the 
measures. 


Commencing with the IXth hour of R.A., I havo 
the following measures :— 


£3121. R.A. 9:10, Mags. 7°5, 7:8 
P= 335° D=0°51" Ep. 1831-23 
P = 2140? D=0-51" Ep. 1881-23 


K Leonis. B.A. 9°17, Mags. 4-9, 10°7 
P = 207° D = 2°89" Ep. 1881:15 
w Leonis. R.A. 922, Mags. 6:2, 7 
P = 883? D = 0:52" - Ep. 1881:23 
P = 820° D = 0°31" Ep. 1882-36 
ọ Ursa Maj. R.A. 9°44, Mags. 5, 5'6 


I fancied this star to be dumpy in direction 90° 
and 270°, but cannot be sure. re 
Ep. 1882°36 


y Leonis. R.A. 10°13, Mags. 2, 3-5 
P=1110° D=31" Ep. 188113 
P = 1142? D = 3:5” Ep. 1882-36 


(1) 
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R.A. 10:14, Mags. A 7°8, 
8:3, C 9:3 


AB: P = 281°5° D = 04" 
AC Pa 120 Davy" } Ep. 188123 
AB. P = 274:0° D = 04" Ep. 1892:26? 


£ Ursæ Maj. R.A. 11:11, Mags. 4, 5 
P = 886° D = 1'8” Ep. 1881:39 
P = 760° D = 14" Ep. 1882:36 
« Leonis. R.A. 11:17, Mags. 3:9, 7:1 
P = 66:0° D = 1:82” Ep. 1881:24 
P = 630° D = 258" Ep. 1882:36 


This is a double star of exceptional beauty. 


(4) Z 1555. A 11:30. E A 6'4, B 6°8, € (r) 
AB. P = 1620 D= 052" ‘ 
ACE = 148:0° D = n ) Ep. 1881°24 

. AB. P = 1600 D= 0°72" J. 
AC. P = 1450 D = 21:03" } Ep. 1882°27 
(5) y Virginis. R.A. 12°35. Mags. 3, 3. 
P = 156:3° D = 6:1" Ep. 1881:39 
P = 158:0° D = 4'8” Ep. 1882:36 
(6) 35 Come Ber. R.A. 12:47. Mags. 5, 7:8. 
AB. P = 624° D = 1:0" Ep. 1881:40 


AB. P = 600° D = 0:9” Ep. 1882:36 


(7) 31 Virginis. R.A. 12:35. Mags. 6, 12. 
P = 300° D = 4:3" Ep. 1881°24 
(8) 42 Come Ber. R.A. 13°4 Mags. 6, 6. 
P = 13°5° D = 0:53" Ep. 1881:41 
P = 200° D = 0 4" Ep. 1852:36 
(9) 25 Canum Ven. R.A. 13:32. Mags. 5, 7-6. 
Comes not seen. Ep. 1881:39 
P = 152:0° D = 0:35" 1882:26 
P = 162:0° D = 0:31” 1882:36 


1. Very oasy: a beautiful pair, 4'9 golden, 10:7 


ue. 

2. Beautifully separated : two lovely little 
discs. 

3. H,, quoted by Gledhill in his invaluable 
“ Handbookof Double Stars,” says of this famous 
binary :—‘‘A double star, in which the two stars 
are nearly equal, connected undoubtedly in a 
binary system by their mutual gravitation, and re- 
volving round their common centre of gravity, 
with a motion so rapid as to admit of being traced 
and measured from month to month must be 
allowed to be a phenomenon of no common inte- 
terest, and deserving every attention both from the 
practical and theoretical astronomer.” Period 
about 60 years. 

4. Gledhill, in the “‘ Handbook,” says that of 
AC no other measures but Smyth's are known, 
which are: P = 145.0°. D = 17:0". Ep. 1834:31. 
C, however, is egregiously palpable. 

5. A splendid pair of suns: single in 1836. 

6. Difficult: requires a fine night to see close 
and small companion. 

7. One of 3's discoveries: 12m, ; boars illumina- 
tion well. 

8. È., the discoverer, quoted by Gledhill, says, 
“ This star is worthy of all attention, for thore is a 
suspicion that its period is smaller than that of 
£ Ursæ Maj.” Period about 25 years. 

9. This star is very difficult, and cannot be seen 
unless def. is very good. 

The following are, I believe, new double3 dis- 
covered by me: 


Nova. R.A. 9:27. Dec. 15:0. Mags. 9, 14. 
P = 103°. D=8:2" Ep. 1881:25. 
Colours: White, bluish-white. 
Nova. R.A. 18:3. Dee. 920. Mags. $5, 10. 
P = 305°0°.D = 2:0". Ep. 1851:33. 
This isa new double. 6 kindly measured it as 


follows :— 
P = 306:5°. D = 2°75" 
Nora. R.A. 15:39. Dec. 31°52. Mags, 8-5, 14. 


P = 121:0° D = 3:1" Ep. 1881-40. 

Nova. R.A. 17:57. Dee. 53°14. Mags. 5, 12. 
P = 108:°0° D = 15:0" Ep. 1881-40, 
Nova. R.A. 16°59. Dec. 19:46. Mags. 7-5, 10. 
P = 224:0° D = 1:2" Ep. 1881-41. 

g measured this as follows :— 
P = 2250° D = 1°81" 

Nova. R.A. 12:53. Dec. 19°0. Mags. 10, 10. 
P = 103°0° D=1-2" Ep. 1882-34. 


The magnitudes of the new stars are estima- 
tions: for those of the other pairs I am indebted 
tothe ‘‘ Handbook of Double Stars,” by Messrs. 
Crossley, Gledhill, and Wilson, a work which is 
quite indispensable to all double-star observers. 

Those of your readers who have ever been them- 
selves engaged in the work of double-star mea- 
surement, will know its extreme delicacy and dif- 
ficulty ; and unfortunately the atmospheric con- 
ditions required for very close doubles are such as 
are found here only on an exceedingly limited 
number of nights in tho year. 

Jevon J. Muschamp Perry. 

St. Paul’s Vicarage Observatory, Alnwick. 


WENHAW’S NEW MICROSCOPE. 


[20071.]—LETTERS signed by Mr. Wenham and 
Mr. Moss give ‘‘an unqualified denial” to the 
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obvious fact that the stands recently patented by 
these gentlemen are unacknowledged appropria- 
tions of the principle enunciated by Dr. Edmunds 
at the Royal Microscopical Society. Mr. Wenham 
attempts also to minimise the value of the principle. 
Mr. Mosz, on the other hand, asserts that his stand 
‘was devised long before Dr. Edmunds’s words 
were uttered, and primarily for a purpose in the 
perfecting of microscopical vision which, jadging 
from my letter, I have as yet failed to grasp.” 

Messrs. Ross and Co. also write, but carefully 
abstain from touching questions of fact. There 
remain, therefore, only the three allegations to 
answer. 


I. If Mr. Moss ever had in view any object other 
than the appropriation of the principle exunciated 
by Dr. Edmunds, he has forgotten to claim that 
object in the specifications of his patent. 


II. The statement :—‘‘There can be but little 
claim to invention in this idea, and it might 
readily occur to any one looking at the 
illustration of the Wale microscope then pub- 
lished,” comes very badly from Mr. Wenham, 
about an idea which he rushed down to the Patent 
Office to appropriate. I quite admit that any fool 
can see the principle at once, after it has becn 
pointed out, though it is not every fool who would 
attempt to appropriate, by means of small me- 
chanical contrivances for applying it, a leading 
principle in microscopical construction which had 
been enunciated pro bono publico at a scientific 
society, and amply published in its journal. But 
the answer to Mr. Wenham is this:—Mr. Wale 
never saw it, Dr. Carpenter never saw it, no 
other Fellow of the Society saw it; Mr. Moss, 
who was there in person, and ‘‘ Messrs. 
Ross and Co.,’? who were there in proxy, never 
saw it, nor, after the principle had been enunciated 
by Dr. Edmunds, did either of thcse astute gentle- 
men rise to say that it had ever before been sug- 
gested. Mr. Swift, at the close of the meeting, 
asked Dr. Edmunds for permission to adopt the 
construction in his students’ microscopes—a permis- 
sion which was then given, together with further 
explanations on the various ways in which the — 
principle could be applied. While this explanation 
was going on, Mr. Moss was sufficiently interested 
in the matter to stand by and carefully listen 
among other gentlemen who were there. 

The pages of the Journa: of the Royal Micro- 
scopical Society for the previous years show scores 
of drawings of stands, in no one of which had this 
principle ever been shadowed out. An inspection 
of the stands now in the window of Messrs. Ross 
and Co.’s warehouse will further demonstrate 
that their newest stands show no trace of this 
principle, but are all swung on the same absurd 
eccentric arrangement as tor a whole generation 
made our revolving stages only a ridiculous com- 
plication. Hud Messrs. Ross and Co. ever yet 
realised the importance of this new principle 
of construction which they seem to have had some 
share in the attempt to appropriate, it could not 
be imagined that they would have continued to 
accumulate on hand such a stock of those really 
awful and ridiculous swinging substage stands—a 
stock which will have to be either remelted or sold 
off by Dutch auction, as was recently dove witha 
cartful of other stands. So much for the originality 
of the principle. As to its value,—not yet 
admitted by either of the gentlemen who have at- 
tempted to appropriate it—I venture to predict 
that it will govern the construction of all future 
microscopes as completely as the concentric prin- 
ciple now governs the construction of revolving 
stages. 

ILI. The value of the “unqualified denial” 
which is given by Mr. Wenham and by Mr. Moss 
will be shown by comparing tho dates and the 
specifications of these gentlemon’s patents, each of 
which may be got from the Patent Office by send- 
ing 63d. in stamps. 

l. In the discussion upon Dr. Carpenter’s 
demonstration of the Wale microscope,— 

“ Dr. Edmunds pointed out that this most useful 
microscope-stand would bs vastly improved if 
only the arc upon which the body turns were 
so constructed that the centre of the circle 
of which the arc forms part were made te 
coincide in position with tho centre of the 
stage. The object would then undergo no 
movement of translation, either in rotating the 
stage or in turning the tube from the vertical to 
the horizontal. In rotating the stage, the object 
would turn upon the optic axis; in moving the 
tube into various degrees of obliquity, from 0° to 
90°, the object would rotate npon its horizontal 
axis. The result would be that, with a thin stage 
and a hemispherical lens in immersion contact with 
the under-surface of the slide, all the complicated 
swinging substages and other contrivances now 
upon the table might be swept away, and every 
angle of illumination could be got by merely in- 
clining the body of the microscope upon its sustain- 
ing arc. There would only be needed a lamp on a 
level with the object, with a condenser at its focal 
distance standing upon the tablo in line between 
the lamp and the object.” 
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In this paragraph there is enunciated, amply and 
anequivocally, the concentric principle—i.c., that 
of making the object the centre about which the 
optic-plane revolves, as well as the centre about 
which the stage-plane revolves. The optic-plane 
being vertical, and the stage-plane at right-angles 
thereto, it follows that the optic-plane will always 
turn upon that point in a horizontal line in the 
stage-plane at which the object is located, while 
thestage-plane willturn reciprocally upon that point 
of the optic axis at which the object is located. In 
microscopes previously constructed, the optic plane 
rotates, not upon a point in the optic axis, but 
upon the point at which the optic tube is pivoted— 
i.e., from 3in. to Sin. behind the optic axis, and, 
therefore, on inclining the microscope body, the 
object is displaced or translated along an arc of 
from din. to din. radius, instead of remaining in its 
place as a general centre to the microscope, so as 
to be susceptible of exactly those refined orienta- 
tions in reference to a fixed light which are needed 
in order to command all its optical reactions. 

2. The above cited remarks having been made 
on Nov. 10, 1880, wera published in the Journal of 
the Royal Microscopical Society on Dec. 13; and 
on Dec. 22, just nine days later, Mr. John Matthew 
Moss left at the Patent Office a provisional 
specification, the following being the text of 

claim :— 

‘“‘ This invention relates to improvements in mi- 
Croscopes, and consists of a method of mounting 
the body or portion carrying the lenses on a 
stand so constructed as to be capable of presenting 
the instrument together with the object in 
every possible position with regard to an 
illuminating ray proceeding in a fixed direction, 
so that every possible variety of illumination— 
from direct front light to the last degree of 
obliquity at which a ray of light will enter a surface 
of glass—can be obtained without the interposition 
of any substage or subsidiary apparatus whatever, 
without once losing sight of the object or the light. 
To effect this, I mount the body together with the 
stage upon an arm capable of rotation in a vertical 
plane, the centre of which rotation is exactly in a 
horizontal line with the object when the latter is 
in the focus of the objective. In other words, the 
line of rotation of the body and stage is exactly in 
the focal plane of the objective. 

‘T'he cradle or other jceint upon which the instru- 
ment turns to effect this is attached by means of a 
pillar or pair of pillars to a horizontal rotating 
plate, the centre of rotation of which is exactly 
beneath and in a line with the optical axis of the 
microscope when the instrument is in a vertical 
position. 

“I thus obtain two motions, one in altitude 
the other in azimuth, so related to each other 
as to be capable, when used separately or in com- 
bination, of presentiug the object together with 
the body in any position towards a ray of light 
proceeding from a fixed point or in a fixed direc- 
tion. Ths ray I obtain by means either of a lamp 
mirror, &c.”? 

There follows a claim for improvements in the 
stage invented by Tolles, and in the specification 
ttself, tiled on June 22, 1851, Mr. Moss thus formu- 
lates his claim (lines LL-15, p. 4) :— 

“ I declare that what I claim as the invention, to 
be protected by the hereinbefore-recited letters 
patent, is,— 

‘let. Mounting the body of the microscope 
together with the stage upon a stand so con- 
structed as to permit of their rotation about two 
axes, 30 arranged with regard to each other and 
to the othor parts of the instrument that the body 
and stage may be presented at auy angle to a fixed 
ray of light, substantially as herein specitied and 
illustrated in the drawings. 

“2nd. Ina mechanical stage the combination of 
two pinions on the same vertical axis with two 
racks at right angles to one another operating 
independently or ın combination toimpart motion 
in any direction to the slide, substantially as speci- 
fied. In witness, &e.” 

_ Now, setting uside the claim for improvements 
in ‘Yolles’ mechanical stage with which we now 
nave nothing to do, and ignoring the fact that Mr. 
Moss imagines that there is a limit to “ the ob- 
liqaity at which a ray of light will enter a surface 
of glass ”—a statement which throws much light 
upon. his knowledge of optics—his patent amounts 
to absolutely nothing but an attempt to appro- 
priate the important principle laid down by Dr. 
Edmunds, and he attempts to do this by means 
of the invention of a lateral pivot for the 

“ horizontal axis’? defined by Dr. Edmunds. The 

‘ drawings” consist precisely of the one figure 

already given in the Journal of the Royal M.S. 

and in the ENGLIsm Mercuanic. In the formal 

Specification, filed six months after the original 

ous, Mr. Moss solemnly reproduces his delusion 
with regard to ‘‘ the lust degree of ovliquity at which 
aray or light will enter a surface or glass.” Of 
course, every tyro in optical science knows that 
there is no such limit. So much for Mr. Moss and 
his assertion of having compussed some other 

‘t purpose in the perfecting of microscopic vision 

which I have as yet failed to grasp.” 


3. Mr. Wenham did not leave his provisional 
specification till Jan. 12, 1881, some two months 
after the meeting at which the principle had been 
enunciated by Dr. Edmunds. Mr. Wenham’s 
provisional specification ruus thus :— 

‘‘The first improvement relates to the stand for 
carrying the limb body of the microscope. The 
stand consists of a segment of a circle or sector 
extending behind the limb and beneath the stage. 
The centre is from a point in the axial line of the 
microscope body, slightly above the stage, and in 
the plane occupied by an ordinary slide thereon, so 
that when the microscope is inclined by a rack or 
pinion movement, or otherwise to or from the 
observer, the object in focus is at the centre of 
rotation. The sector passes between guides or 
jaws upon a base with an arrangement for fixing 
the instrument at any inclination. The microscope 
is attached to the sector by an axis, so that it can 
be inclined on eithor side; the centre line of this 
axis also intersects that of the body in the plane 
of the object on the stage. The base turns on a 
foot-plate, the axis of which is also in a perpen- 
dicular line intersecting the object. The 
edge of this foot-plate may be divided into 
degrees for measuring apertures, and indicating 
angles of illumination. When the microscope is 
inclined backwards by the sector movement or 
turned sideways on the back axis, or rotated on the 
base footplate, these movements, used either 
separately or combined in all directions, admit a 
ray of light from a fixed source to reach the object, 
as all the movements radiate from this as a 
centre.”’ 

‘t The second improvement is for an application 
of anti-friction rollers for the fine focussing move- 
ment of microscopes, &c., &c.’’ 

“ The third improvement is for a simplified form 
of thin mechanical stage, &c., &c.’’ 

With neither of the latter claims have we any- 
thing to do; but I may remark that Mr. Wenham’s 
stage claim is to me indistinguishable from that of 
Mr. Moss’s; both also seem to me to be little more 
than appropriations of the Tolles stage by means 
of the Tyrrel milled heads, so long used horizontally 
by Powell and Lealand. With regard to Mr. 
Wenham’s new stand, it is simply an appropria- 
tion of the principle of co-ordinateaxesand reciprocal 
rotations enunciated by Dr. Edmunds. It is quite 
true that the base is very large and heavy, and 
that, as Mr. Wenham claims, this base brings the 
centre of gravity very low. But this only secures 
the stand against being overturned; it does not 
give stability to the parts that are jointed on above. 
The additions in Mr. Wenbam’s stage are not new, 
and are, in my opinion, useless and expensive com- 
plications. So much for the ‘‘ unqualified denials”’ 
of Mr. Moss and Mr. Wenham. 

Another F.R.M.S. 


[20072.]—So far as regards the backward incli- 
nation of this microscope in an arc whose centre is 
the object on the stage, I beg to say the principle 
cannot be the discovery of Dr. Edmunds because 
of some words spoken by him in November, 1880. 
My reason for this assertion is a very plain one: 
When I was in New York, about four years ago, I 
saw a good deal of Mr. George Wale, the designer 
of the ‘‘Wale”’ microscope. The possibility of 
making his sliding limb move concentrically with 
the object—the very point mentioned in the quo- 
tation of Dr. Edmunds’s criticism of Wale’s 
microscope, cited by ‘‘ Another F.R.M.S.” on 
page 217—was the first scheme tried by Mr. Wale, 
and he gave it up because he found he could not 
succeed with it without producing an unsightly 
limb. 

Mr. Wenham appears to have overcome the 
difficulty by making his sector xot the limb itself, 
but an exterior carrier for the limb. 

I do not see any resemblance between this ar- 
rangement and that actually adopted by Mr. 
Wale, nor do I see the slightest justification in the 
claim made on behalf of Dr. Edmunds. 

Yet Another F.R.M.S. 


(20073.]—As I understand ‘‘Another F.R.M.S.,” 
the claim he sets up on behalf of Dr. Edmunds to 
be the originator of the main principle of 
Wenham’s new microscope is based on a suggestion 
made by Dr. Edmunds, on Nov. 10, 15580, for 
improving Wale’s microscope. 

The main principle of Wenham’s new microscope 
is, that all the movements radiate from the object 
as a centre. 

The suggestion made by Dr. Edmunds was, that 
Wale’s stand would be improved by striking the 
radius of the sliding limb from the object as a 
centre. The reason he gave for the suggestion was 
the sufficiently obvious ope,—that, with the limb 
so altered, ‘‘every angle of illumination could be 
got by merely inclining the body of the microscope 
upon its sustaining arc.” 

Dr. Edmunds made this suggestion as though 
he were the first to have thought of it. But, un- 
fortunately for his originality, a curious coin- 
cidence occurred with reference to this very 
subject. Mr. Wenham worked out the idea on the 


drawing-board some two years before, when 
Wale’s stand was first figured in the American 
Journal of Microscopy, and abandoned it as unsatis- 
factory. 

Strangely, too, within a day or two after the 
meeting of the Royal Microscopical Society on 
November 10, 1880, when Dr. Edmunds first made 
his suggestion, he communicated his idea to Mr. 
Swift, the well-known optician; Wale’s micro- 
scope was placed in Mr. Swift’s hands, expressly 
that he might havea fair opportunity of improving 
upon it. The result was ntl, —Dr. Edmunds’s plan 
was found to be a failare. In proof of this, I 
adduce the fact that, in the microscope issued 
by Mr. Swift, based on Wale’s, the sliding 
limb is not modified, as Dr. Edmunds re- 
commended, but is an exact copy ef Wale’s. 
Clearly, then, when Dr. Edmunds himself de- 
liberately undertook the alteration of Wale’s 
microscope, in the direction he had recommended, 
unforeseen difficulties cropped up with which he 
was unable to cope, and hence his suggestion was 
abandoned—precisely as Mr. Wenham’s attempt 
in thejsame direction had been abandoned some 
two years before! And yet this criticism on Wale’s 
microscope, this suggestion which Mr. Edmunds 
himself failed to embody, and which Mr. Wenham 
had tried two years before, is adduced by ‘‘Another 
F.R.M.S.” as ‘‘the source of the inspiration from 
which Mr. Wenham drew his design ” ! 

‘F R.M.S.”? has pointed out some of the devices 
byGrubb, Nachet, Tolles, and Zeutmayer, in which 
the problem of oblique illumination, by means of 
movements radiating from the object as a centre, 
has been dealt with more or less effectually. And 
it is abundantly evident that Wenham’s new micro- 
scope must be regarded as the natural outcome 
from these devices. 

That ‘‘ Another F.R.M.S.” should claim ‘‘ for 
Dr. Edmunds, and for him alone,” ‘‘ the merit of 
this important principle of construction,” which he 
elsewhere terms “ the great new principle of micro- 
scopic construction,” shows simply that he is un- 
familiar with the progressive genesis of the micro- 
scope. 

The plain fact is, the principleembodied in Wen- 
ham’s new microscope cannot justly be claimed for 
any single individual; it has been gradually de- 
veloping from the quite early days of the micro- 
scope—more rapidly from the date of Grubb’s 
invention of the substage-arc, and still more rapidly 
since Zentmayer’s swinging tail-piece was exhibited 
at the Philadelphia Exhibition in 1876. 

Akakia. 


MICROSCOPE POWER. 


(20074.]—In the R.M.S. Journal there is now 
presented, in tabular form, the assumed magni- 
fying power of eyepieces of the principal London 
makers with the magnifying power of various 
objectives alone, of different focal lengths, on a 
10in. tube; and the united magnifying power of 
each objective combined with each eyepiece. The 
table is, perhaps, more useful in suggesting how 
the amateur may conveniently specify, for ready 
reference, the capabilities of his ‘‘ battery,” than 
in affording defiuite information; and I venture to 
offer for your columns a partial statement, founded 
upon this example, of the details of magnifying 

ower provided by an ordinary well-farnished 
instrument of full size. , 

The Journal article, in which this information 
was first introduced, expresses surprise that the 
combined magnifying powers of eyepieces and 
objectives, as published by their makers, should in 
some instances give actually different values for 
the magnifying effect of thasame eyepiece. There 
can be no doubt of the fact, paradoxical as it may 
seem, if the comparisons be made with objectives 
of widely different focal length, using the same 
eyepiece, and the draw-tube closed, in each case. 
The reason appears to be, that the length of the 
draw-tube practically varies, according to the 
length of the objective itself, and the distance at 
which it stands from an object in focus. And, of 
course, as the length of the draw-tube varies, 80 
does the magnifying power of the objective. For 
example, suppose the magnifying power of a Ijin. 
o.g., at adistanceof 12in. from object to image, to be 
7:5 times; and of a tin. o.g., under like conditions, 
to bə 100 times. Suppose also that the magnifying 
power of an A eyepieve has been determined inde- 
pendently to be tive times exactly. ‘The eyepiece, 
being of low power, enters some 2in. into the 
draw-tube. The image from the objective must 
be formed in the focus of the eye-lens of the eye- 
piece, and that point happens to be 0'9in. below the 
top of the draw-tube when the eyepiece is pushed 
home. Also, in the example supposed (which is 
derived from experiment), the top of the draw- 
tube—i.c., the milled edge against which the rim 
of the eyepiece abuts, is 11 9in., from the object 
when in focus with the draw-tube closed. More- 
over, the effect of an alteration of lin. in the 
lengthof the draw-tube, is a change in the magni- 
fying power of the lin. objective of 0'7 times. 
Consequently, as the image is formed Jlin. instead 
of 12in. from the object, the actual magnifying 
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zower of the objective is reduced to 6'8 times. If 
now, the combined image, as seen in the eyepiece, 
be projected by the camera-Jucida at 10in., the 
total power will prove to be about 34 times — 
which is the product of the two magnifying 
powers taken separately; and if this be divided 
by 7°5, neglecting the change which has been 
virtually made in the length of the draw-tube, the 
as of the eyepiece comes out 4°53 times instead 
(0) e 

Similarly, with the 4 objective, the distance from 
the object in focus to the top of the draw-tube is 
11-2in., and the magnifying power of the objec- 
tive, alone, is altered seven times by a change of 
an inch in the length of the draw-tube. Using 
the same eyepiece as before, that length (from 
object to image) is 10:3in., instead of 12in.—being 
reduced 0°8in. by the shorter length of the objective, 
and its nearer approach to the stage; and, 0°9in., 
as before, by the formation of the image in the 
middle of the eyepiece below the top of the draw- 
tube. Consequently, the actual magnifying power 
of the objective is now only 88°l times; and a 
projection at 10in. of the combined image will 
show a total amplification of about 440 times: 
this, divided by 100, gives 4°44 for the 
effect of the eyepiece ; another value again. It is, 
therefore, obvious that, when measures are taken 
with a closed draw-tube, whose virtual length will 
vary with different objectives, the effect due to the 
same eyepiece may apparently differ, because the 
effect due to the objectives individually has been 
calculated at the same fixed distance. 

That distance in the article referred to is taken 
at 10in. But the large stands, now so general, do 
not permit this comparatively short length of tube 
for the interval between the conjugate foci at 
which the object and image are placed. A more 
convenient assumption is 12in., and for very low 
powers, such as a 4in., a distance of 14 may be 
necessary. 

It would be unreasonable to ask you to print 
particulars of a full series of objectives; the details 
of a few will suffice. 


o.g. for covered objects, approximates its lenses, 
thus shortening their combined equivalent focal 
lengtb, and increasing the magnitying power of 
the objective. This column shows the effect in 
diminution of focal length of one whole turn, or 
10 divisions, of the adjustment collar; and the 
effect of more or less ‘“‘adjustment”’ may be taken 
proportionately : though certainly there are some 
objectives to be met with, in which the collar can 
be moved through several divisions before and 
after a corresponding effect is produced by cor- 
recting the mutual position of the lenses. 

(c) This was found by admitting parallel solar 
rays to the back of the objective placed horizon- 
tally, receiving the emergent cone of light upon a 
vertical screen, measuring the height and base of 
the cone and calculating its angle. 

(d) This is a matter of faith rather than sight. 
The figures in the column are the readings for 
each objective on a glass semicircular disc known 
as the Apertometer of Prof. Abbe. The apparens 
has been described inthe ‘‘ E. M.” ; and also, with 
copious discussion of the ‘‘ Aperture Question,” in 
recent volumes of the R. M.S. Journal. I ma 
mention here an experiment which is somewhat 
perplexing. Suppose an oil-immersion 0.g. is 
tested by the apparatus, and in the first instance 
focussed dry, and the reading taken; then let a 
drop of pure water be interposed, the read- 
ings instantly increase considerably, and the 
field becomes brighter. Next, let the water 
be completely removed, and oil of cedar substi- 
tuted; the readings generally increase again, to 
some extent, but not much; and oil-immersion 
0.g. are to be met with, and good ones too, which 
show no increase of aperture whatever, by this 
apparatus, with oil as compared with water. Of 
course this digression is not meant to imply that 
oil lenses can be used either dry or with water. 

(e) It is convenient to register the amount of 
collar-adjustment with which an objective is found 
to perform most successfully over a given thick- 
ness of cover-glass. At the same time, unless this 
thickness be previously marked upon a slide, it is 


OBJECTIVES. 
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(a) This value was determined, (i.j by Mr. Cross’s 
well-known formula f = m 
the ratio of image to object, and Z the distance in 
inches between them. A convenient method of 
obtainining v is with a ruled stage micrometer, and 
Jackson’s eyepiece micrometer; the actual dis- 
tances of their respective divisions being first 
carefully ascertained. It is important that 
nothing besides the objective should intervene 
between the scales, and therefore the “ field-glass”’ 
must be temporarily removed if a Huyghenian 
eyepiece be employed. The true focal length of 
each objective was also tested (ii.) by using it as an 
eyepiece upon a telescope of known (147:7in.) 
focal length, and calculating the magnifying 
power, after adjustment to stellar focus, with the 
aid of a double-image dynameter. For all but 
extreme cases, such as 1-20in. and a 4in. objective, 
with which the difficulty of measurement is con- 
aera. the agreement was all that could be 

e ired. 


(+) The above values were taken with the lenses 
of the objective ‘‘open”—i.e., at ‘ uncovered.” 


A movement of the adjusting collar, to corroct the 


where n is 


not easy to ascertain it precisely. Directions have 
been given to measure the apparent thickness by 
the “fine movement,” first focussing the object, 
and afterwards dust upon the cover-glass, so as to 
determine the real thickness by calculation. But 
the result so obtained will depend upon the index 
of refraction assumed for the glass; and this as- 
sumption may be largely erroneous. 


(f) This is readily measured by the fine move- 
ment, aided, for low-power o.g., by a scale and 
vernier on the principal limb and racked slide of 
the microscope—if that convenience should exist. 

(g) The actual diameter of field shown at one 
view, by the lowest eyepiece ; the objective being 
uncorrected ; i.e., having its adjustment-collar at 
zero. 

(2) The most intelligible way of considering 
magnifying power is to separate it into its compo- 
nent parts—so much due to the objective, and so 
much to the eyepiece. The latter will evidently 
magnify an image the same number of times 
wherever it happens to meet with it, in focus; 
whereas the size of the image formed by the ob- 
jective will depend upon the distance from the 
object at which the image is formed and viewed. 


Throughout the present examination, the stage- 
micrometer and the eyepiece-micrometer were kept 
precisely 12in, apart, giving a uniform comparison 
for all the objectives. Those possessing adjust- 
ment divisions were used with the collar at zero ; 
and a ruled glass stage-micrometer, which had been 
detached from its slide, was inverted and focussed 
as an ‘uncovered’? object. The figures in this 
column denote thy number of times the object was 
thus magnified by each o.g. 

(k) An increase in the length of draw-tube leads 
to a corresponding increase in magnifying power. 
The additional number of times per inch of tube, 
here specified, may be considered constant for such 
distances from the object as are practicable—viz., 
about lliu. to láin., with the instrument employed. 

(7) As remarked under note (3), the mag- 
nifyiog power of an objective is also increased | 
by adding to the divisions of its adjustment collar, 
and this column shows the additional number of 
times due to the first 10 divisions of adjustment. — 

(m) The eyepieces, A to E, are Huyghenian; K, 
and K, are of the Kellner form, giving plenty of 
light and a large field. we 

(x) Their focal length was obtained by combining 
them successively with a hom. imm. objective 
of nearly l-l4in. measured „focal length; and in 
each case the draw-tube was so adjusted that the 
eye-lens of the eyepiece should receive the image 
transmitted by the o.g. at the same distance of 12in. 
from the stage micrometer. The stand carrying the 
tube in a horizontal position, the image from the 
eyepiece was projected bythe camera-lucida on a 
rule placed horizoatally Yuin. below the axis of the 
microscope, and the position of the rule was tested 
witha thin plumb-line for each eyepiece. This 
gave the total magnifying power in the usual way, 
and the power due to the objective alone at the 
prescribed distance having been previously deter- 
mined, a process of simple division gave the mag- 
nifying power due to the eyepiece alone, when the 
combined image was projected at l0in. Lastly, 
dividing this number 10 by the power thus found 
for each eyepiece, the quotieut was the focal length 
of each. And the value thus obtained agreed, 
to the first place of decimals, with that derived 
from the telescope, applying the eyepieces to the 

: latter as described in note (a). 

(0) The measurements of tube-length have been 
taken uniformly to the top of the draw-tube. 
But that point did not coincide with the focus of 
the eyelens of the eyepiece ; generally this focus 
was below the tube-top, thus virtually shortening 
its length; though in the ‘* deeper’’ eyepiece, 
this focus is outside the draw-tube. Consequently, 
a correction becomes necessary in determining, by 
calculation and without experiment in every case, 
the total power employed. 

(p) See note (2) above. 

(7) When the draw-tube is closed, and an object 
in tocus on the stage, these are the least distances, 
for the several o.g., at which an image can be 
formed at the top of the draw-tube. Collar ad- 
justment, zero. 

(r) This shows the correspondiog magnifying 
power, due to these altered distances, slightly dif- 
ferent for each objective, as compared with those 
pven in column (4) for the uniform distance of 

in. 

And finally, the table of combined magnifying 
power shows at a glance the total amplidcation 
derived from each objective (without adjustment) 
when associated with any eyepiece (the draw-tube 
being closed.) When the draw-tube is not closed, 
and when divisions have been taken on the objec- 
tive-collar, corrections are necessary. Por ex- 
ample, the power of a i-10in. o.g. alone, at its 
nearest distance of 11‘2in., with closed draw-tube, 
is 26°95 times; the increase for lin. of draw-tube 
is 2:5 times, and for 10 divisions of adjustment 
0:75 times. It was used at a distance ot 11°7in., 
with 8 divisious of adjustment, and with the B 
eyepiece, required the power. The nett increase 
of draw-tube is O-3in., eqvivalent to 0°83 times; 
and theincrease due to S divisions of collar is 0'6 
times; adding these to the 26:95, we have 28°38 
for the o.g alone, and multiplying that by 7'8 (the 
power of the eyepiece), the combined power proved 
to be 221, and it was exactly verified by projec- 
tion. Antares. 


P.S.—Can you persuade ‘“‘F.R.M.S.’”? to give 
us a paper explaining how the conditions of a 
slide can best be distinguished—viz., whether the 
object is on the slide or on the cover; whsther it 
is mounted ‘‘ dry” or in balsam, or other medium; 
and what would probably be the best method of 
illumination in each case ? 


THE PARADOX WHEEL. 


f20075.|—So called from its appearance; for sce- 
ing that all the internal parts abcd, andefgh 
are pivots which support the wholo of the internal 
parts, and that the cross in the centre is also free 
on the axle after the manner of a pair of scissors, 
a collapse appears inevitable ; whereas the axle 
continues as firmly in the centre as in the ordinary 
wheel with fixed spokes, and the elastic tire gives 
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way, and flattens on the ground with the same 
freedom as if the load were merely placed on the 
top of the elastic tire: and (as I shall show) gives 
us & base equal to the sleepers which (on a rail- 
way support roportionately a locomotive engine. 
ig. 1. 


See wheel might also be named the 


leg wheel, or the walking wheel, from its appear- 


ance. 

Py publishing this invention, I am showing to 
our readers my ‘‘ trump card” ; for soimportant is 
a means of reducing the horse-power required for 
traction on a common road to the same low 
amount (for the same load) as is required on a rail- 
way, that its general adoption would amount to 
a revolution in locomotion on common roads. 

I am aware that others have tried to effect the 
same object ; but one mistake has been, to make 
the internal part of a wheel elastic; whereby the 
load only descends nearer to the ground, instead of 
the tire becoming uniformly flat next the ground, as 
is the case in this invention. In other designs, the 
two wheels on each side have not been independent 
of each other, whereby guiding has been pre- 
vented. 

In order to show that my object has been attained, 
I will explain why it is, that so great a proportion- 
= tractive power is required on the common 
TO . 

The common wheel acts somewhat after the 
manner of a cheese-cutter, and grinds to powder 
annually millions of tons of road metal, and also 
falls into, and has to be dragged out of, every rut, 
little and big : this amounts to a lot of uphill work, 
and accounts for the extra power required. By 
the adoption of my invention, these evils are 
avoided; as there is always a base or foundation 
sufficient to make the tractive power no more than 
that of a railway on the same gradients—mind, I 
say, on the same gradients; which we know are 
more favourable on a railway. 

To compare: Let us suppose a cart has 5ft. 
wheels, and the tire to flatten jth or about 2ft. ; 
width, say, 4in.; total surface bearing lft. 4in. ; 
and, say, total weight, litons. Now, a locomotive 
engine will weigh about 24 times this, whicb, 
x lft. 4in. = 32ft. super. for sleepers, which, 
divided by, say, 5 sleepers, gives each 8ft. Jin. 
long by 9in. wide, which is not far from the truth. 

The tires should be one piece of spring steel, 
tempered clock-spring, of width and thickness as 
engineering data may dictate. The ends of the 
tire may be riveted to the bearing, same as the 
other three, but the ends must be shut into the 
dovetail, cast as part of onc of the four bearings, 
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which is shown at bottom of Fig. 2. The other 
parts of the tire should be madlicable cast iron. 

Other advantages resulting are, that carriage- 
springs are needle-s, the tires being themselves the 
springs; and all noise, joltiog, and vibrations, are 
done away with, £o that the motion will be as easy 
as can weil be imagined. 

About nine years ago I had a model pair of these 
wheels made, 2lin. diam., which were put by, 
waiting for a change iu those blessed Patent Laws 
existing ia this heavenly-governed country ; but 
now I shall expect to have joined the great 
majority before this desirable change takes place. 

o conclude, I will (from an inventor's point of 
view) speculate on the results of the delay. Mil- 
lions laid out in tramways, millions of tons of road 
metal powdered, to be replaced by new, to *' rattle 
our bones over the stones,’’ thousands of men and 
horses for this work, millions of horses for general 


traffic, where less than half so many would suffice. | force the magnet is capable of exerting on the 


I could go on thus yet farther, but must leave the 
rest for the imagination of the reader, including 
the cost, only remarking, ia conclusion, that, by 
the adoption of this invention, the unfortunate 
upper en may save the new carriage-tax. 
arry-road, S,E. J. H. Huxley. 


DOMESTIC SMOKE-CONSUMING 
STOVE. 


[20076.] THE fire is contained behind and above 
bars G. Above is chamber divided into two parts 


H and K, by vertical partition B. A door (A) 
admits coal, which is heated in H, and whose more 
volatile constituents have to pass through or over 
incandescent coal, and are burnt before reaching the 
chamber K, and passing out by the chimney C. 
By raking along the opening (D) with a poker, 
burning coal in chamber H may be moved along to 
make room for fresh fuel. 

Doors are hinged to E, E, E, E, which fold across 
the front bars, to give an increased draught when 
meteeenty: An ashpan (F) is placed below. Unim- 
portant details and ornamental ironwork not shown. 
This stove combines the advantages of an open fire 
and consumption of smoke without great compli- 
cation of parts. It may be made any size. 

W. A. Lee. 


NEW ELECTRO-MAGNETIOC CLOOK. 


(20077.]—Axtona the various methods which 
have been adopted in the application of electro- 
magnetism as a motor for clocks, I believe that 
little or nothing has been accomplished in applying 
it to the upper part of the pendulum; and certainly 
no method as shown by this invention, where as 
will be seen (in Figs. 1 and 2) the pivot of the 


" 


l 


pendulum is also the armature of the electro- 
magnet. 

I have only figured enough to show one method 
of applying the principle here introduced ; leaving 
out the train and its attachment to the new 
apparatus, merely observing that the pendulum is 
connected with the escapement rod in the usual 
way ; and whereas in this case (instead of the train 
moving the pendulum) the pendulum moves the 
train, it is necessary to reverse the escapement 
action ; and further that that part of the train only 


armature, it is perfect ; and I doubt not that it will 
be found that a very weak current will suffice, 
such as a small earth battery, or the gas and 
water pipe and earth, &c. &c. 

In Fig. 1, A Ais a piece of ivory screwed to one 
leg of magnet having a gothic arch, at the top of 
which are dovetailed two pieces of brass, having 
binding screws for the wires. The pendulum rods 
are fixed at the ends of a triangular prism of iron, 
seen resting at the bottom of the arch; which rods 
embrace loosely one leg of the e magnet M. Above 
the ivory arch is a brass bridge, B, actuated by rods 
of pendulum, which by reason of space between 
the pins (shown) allow this bridge to make cona 
nection of circuit during the return of the 
pendulum to its perpendicular position only, at 
which time current ceases; and allows freedom to 
complete its arc, and return by a nearly complete 
arc before the current is on again. Fig. 2 gives an 
idea of the position of the iron prism at the end of 
the arc, where the surfaces are seen apart. Fig. 3 
shows my substitute for the gridiron pendulum, 
namely, a rod of iron and of brass, c c, which, ex- 
panding at different ratios, allows the bob when 
properly adjusted on the screw to remain unaffected 

y temperature: the nuts make the ordinary ad- 
justment for length. I should have said that the 
prism armature is on both legs of 4 s magnet. The 
wires for battery connection and also to the binding 
screws are alsoshown. D is the pendulum bob. 

Barry-road, S.E. J. H. Huzley. 


LECLANCHE BATTERY CONNECTIONS. 


[20078.]—As J have more than once seen com- 
plaints against the lead caps on the above batteries, 
and have had much trouble myself that way, I 
thought perhaps the following may be some use to 
amateurs who construct their own, as it makes a 
most efficient connection without the trouble of 
melting and using lead. A and B, two pieces of 
boards screwed together at C. B forms a stand of 


sufficient length to carry the number of cells re- 
quired. A, upright piece forming back, same 
length as B, which may rest as a bracket against 
a wall, also to carry carbon and zinc terminals. D, 
piece of brass sprivg about jin. wide, 1-16 thick, 
bent at right angles and clamped to A by a strong 
binding-screw. 

At the other end of the spring is soldered a small 
piece of platinum wire E, about jin. long and 1-16 
diameter, so as to press down on the carbon block. 
Let the spring be covered with sealing- wax varnish 
to prevent corrosion. The above drawing shows 
one cell, but when more are used, the wire from 
zinc rod goes to binding-screw of carbon-ap Dg: 


A CHEAP FORM OF BUNSEN 
BATTERY. 


[20079.]—To make this, obtain two dozen salt 
jars for the outer containing vessels; these can be 
obtained from any marine store for about 1s. 6d. 


A=. B 
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They hold a quart, and are abcut Sin. by 34in. 


is required, from the escapement tó the hour and | external. 


minute wheels inclusive. 


The porous cells should be 5 by 2, two dozen 


Insomuch as this method utilises the greatest | of these will cost 6s. The carbon blocks to go in 
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them must be Gin. long "by lin. square. The same 
number of these will cost 9s. Now get 4lb. of 
paraffin wax (ls.), and melt itin an old pot. Then 
soak tho tops of the carbons in it for about an inch 
up, then take them out, and with the blowpipe 
drive the wax back jin. from the top. Then de- 
posit on the tops a coat of copper, put on slowly tv 
insure hardness. 

When they have all been coppered, bend two 
dozen strips of stout copper sheetiag żin. wide into 
shape, and exactly twice the size shown ia Fig. 1. 
Then solder one on the coppered top of each carbon, 
as shown in Fig. 2. Then brush over the coppered 
tops a coat of sealing-wax varnish, except in 
between the jaws of the clamp, which, of course, 
must be clean, so as to make good connection. 
Now you have your negative elements complete, 
plate them in the porous cells, and these in the 
salt jars. 


hen a number of cells are used, the carbon | C 


connection described above gives much greater 
satisfaction than the usual clamp, because the 
copper surface in contact with the carbon is so 
much greater, and also because the paraffio wax 
prevents the acid creeping up and destroying the 
connection by forming a non-conducting salt of 
copper. 

For the positive element, if not very particular 
about first cost, use a rolled zinc cylinder 2}in. in 
diameter by in. high, with Gin. of 16 copper-wire 
soldered on to it, bearing at the end a little slip of 
copper sheet for connecting it with the carbon of 
next cell. 

If the battery is not going to be used very often, 
thres zinc plates, each lin. by in., at equal dis- 
tances round the porous cell, the three connected 
by a wire with the connecting-slip, may be used; 
they will give nearly as much power, but will 
require renewing very much oftener. 

The zincs should be amalgamated once every 
` three times they are used. The price of zinc 
plates cut to size is from 4d. to 6d. per pound. 

The charge for this battery is nitric acid, satu- 
rated with bichromate of potash, for the porous 
cell, and dilute sulphuric acid for the outer cell. I 
use it, as a rule, directly after mixing, and find 
ae I get the same power with very much less 
acid. 

If the plates are used, the battery will not cost 
more than £1 5s. or £2, using cylinders, and it 
will give a good little arc light of about 200 candle- 
power for 4 hours, at a cost of 3d. an hour if the 
acid is bought by the carboy, or 7d. an hour if 
bought in Winchester quarts. 

If all is not quite plain, or if instructions are 
wished for coppering or making sealing-wax 
varnish, let me know, and I will eend. Fig. 1, 
copper clamp (half exact size); Fig. 2, top of 
carbon, with copper clamp; Fig. 3, cell complete; 
a, carbon; J, porous cell; c, zinc; d, salt-jar. 

H. T. B. 


REFRIGERATION — DYNAMOS — 
CARBON RESISTANCES. 


[20080.]—INn letter 20055, J. H. Huxley describes 
an apparatus for refrigeration, which, though 
simple, would, fear, be ineffective. In 
the first place, the reason why snow lies perpetually 
on the tops of mountains has little to do with 
pressure, but is caused by the fact that dry air 
cannot absorb heat; thus the rays of the sun do 
not heat the air, whilst when they fall upon the 
snow the heat is reflected and scarcely any is 
absorbed. But there is plenty of heat since water 
may be boiled in a blackened test tube (the 
blackening causes it to absorb heat) without the 
aid of lenses, but by the direct rays of the sun. In 
J. Huxley’s apparatus I can find only one possible 
source of cold. When the pump is worked, the 
air inside is caused to expand, it is true, but since 
it does no work in expanding, no heat will be lost, 
and thus uo cold produced. Now for the possible 
source of cold. Suppose we have damp meat, &c., 
or even a vessel of water, the removal of pressure 
will promote evaporation, and thus produce cold; 
but in this case the moisture must be removed, or 
only at first will the effect be produced. 

“ B.” contributes valuable information on dy- 
namos, though if he will excuse criticism, I think 
he would have added to its value if he explained 
more fully the reasons why certain proportions 
poroen the resistance of maguets, coils, &c., are 

eat. 

I recently saw a query in this paper about 
carbon for resistances, which, as it has not been 
answered elsewhere, I will attempt to answer. 
First, I do not think carbon resistances good for 
any even fairly accurate work. If, however, they 
are to be used, I would say that the great difficulty 
is obtaining satisfactory contact between carbon 
and leading wires. Perhaps the best way is to 
make (or get) rods of carbon of the required sizes, 
and deposit copper on the ends by a battery, then 
wash very thoroughly, dry, and solder on the 
wires. On no account be tempted to use rods of a 
mixture of carbon and sulphur, for though a high 
resistance is easily obtained, they are extremely 
sensitive to temperature. I would also suggest to 


‘Vary 


any one who wishes and has the time, to try 
whether the resistance of such rods is not altered, 
even by the passage of a current, say from 1 Daniell 
cell. I believe recently I detected an alteration, 
but have not had time to pursucit. In next week’s 
number (if possible) I will describe a method of 
making a reliable set of resistance coils, at a very 
cheap rate. LL. B. A. 


NOTES ON DYNAMO-MACHINES.—ITT. 


(20081,] — 24. The armature, brushes, field- 
magnets, and lamps in the ordinary dynamo 
form one continuous circuit. When the E.M. F. 
of machine is spoken of, the total E.M.F. 
is meant, and not merely the difference of 
otentials between terminals of machine. To 
nd the total tł. M. F., add to the difference 
of potentials between terminals the product of 

x r where C = current and r resist- 
ance of armature and field-magnets. If d = 
difference of potentials between terminals the 
E. M. F. of machioe = d + (C x 7). 

25. The relations between the resistance, 
E. M.F., and current at different speeds can be 
graphically represented by diagrams. Take, first, 
the simpler case of a magneto-machine, and, in 
drawing a diagram representing these relations for 
a fixed speed, let distances on the horizontal line 
AB. (Fig. 1) represent current in ampères to any 


B 


convenient scale, and on the line A C represent to 
the same scale the E. M. F. in volts. Since, in the 
magneto, the E. M.F. is constant for a constant 
speed, if a horizontal line be drawn from C to D, 
distances ef, g h will represent the E. M.F. for 
any current and any resistance. Join Af by a 
line: the total resistance in circuit to get a current 
equal to Ae = fe/Ae = tan fAec. Inthe same 
way the tans of /Ag and DAB give the resistance 
in the circuit for currents equal to Ag and AB 
respectively. 

26. If the speed of the magneto be increased we 
know that E.M.F. is increased in the same propor- 
tion; hence a new diagram can be drawn for the 
increased speed without troubling to find out by 
experiment with the machine. The ordinates 
AC, ef, &c., have to be lengthened or shortened 
ia proportion, as speed is increased or diminished. 

27. In Fig. 2 let internal resistance of the 
magneto- machine be represented by tan of 


E 


DAB, and total resistance in circuit by tan F A B. 
the resistance in circuit, so that current is 
diminished from AB to AG. The internal re- 
sistance, of course, remains unchanged. In the 
first case, when current A B is flowing, E.M.F. 
spent usefully in overcoming the resistance outside 
terminals is, to E. M. F. wasted in heating the 
machine, as FD is to DB. In the second case, 
with smaller current equal to AG, the proportion 
of work to waste is EH to HG. Thus, as the 
total resistance is increased and the current 
diminished, the percentage of waste is lessened. 

28. In a dynamo-mn»chine, where the field 
magoets are in circuit with the lamps, the E. M. F. 
line will rise in a curve, as represented in Fig. 4. 
For any constant speed, let distances on the 
horizontal line AB represent, on any convenient 
scale, the current in ampères and ordinatese f, g h, 
&c., on the same scale the E.M.F., when corre- 
spondingly different currents, as indicated by the 
distances on the line A B, are flowing through the 
machine. These ordinates must represent total 
E.M.F., and their magnitude for different cur- 
rents must be measured by carefal experiment, in 
order that the curve may be plotted out accurately. 


29. If BC be taken as the E.M.F. when the cur- 
rent equals A B, then tan CA B will give the total 
resistance in circuit necessary that this relation 
holds good, and the same for all the other ordinates. 
We see by this curve the characteristic action of 
the dynamo. The E.M.F. rises very rapidly at 
first, the strength of the magnetic field being ap- 
proximately proportional to the current. Soon, 
however, the curve begins to flatten, owing to the 


Fs Gil. - 
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partial saturation of the field-magnets. The line 
further on becomes nearly parallel with the horizon- 
tal line A B, the magnets being now completely- 
saturated. When this state of things is reached, 
higher and higher currents will only increase the 
strength of the field, inasmuch as the coils on the 
field-magnet act asa solenoid. With large currents 
we approach the condition of things in a magneto 
machine, the E.M.F. remaining constant. aa 
30. Let AGF in Fig. 4 be the characteristic 
curve for a Gramme wachine at 800 revs. per min., 
and let internal resistance of machine be equal to 
the tan of the angle DAB. A glance at the 
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diagram will show the proportion of useful work 
in the lamp circuit to waste in heating the machine, 
and it will be noticed that the proportion decreases 
more rapidly as the flat portion of the curve is 
reached, i.e., as total resistance is diminished and 
current increases. When the carrent is equal to 
AB, for example, the work expended in heating 
the machine is nearly one-half of the total work 
done in the circuit. 

3l. To draw the characteristic curve for 1,200 
revs. Remembering that when the current is con- 
stant the E.M.F. is proportional to the speed, we 
have simply to lengthen the ordinates K G, CE, 
aud B F by one-half, making them equal to K M, 
CL, and BP respectively. A comparison of the 
ordinates at the increased speed will show at once 
the economy in working the dynamo athigh speeds, 
the proportion of work to waste beiog greatly in- 
creased. From the foregoing it will be seen that 
having once plotted out the characteristic curve of 
the particular dynamo-machine for one speed we 
have all that is necessiry for determining (1st) what 
speed we must run to obtain a certain current with 
a given resistance; 2nd, What resistance we may 
put in circuit to obtain a certain current with a 
given speed; 3rd, What current can be obtained 
with a given speed and resis‘ance. It is necessary 
to add that a new characteristic curve must be 
drawn for each machine. E. 


IRON MOULDING.—NO. V. 


[20032.]—Havine allowed the four pieces of the 
mould to remain in the stove about twelve hours, 
if there has been sufficient heat, each should be 
ready for parting. The first thing to be done is to 
eee that the marks that have been made round each 
joint are in good order: if the mould, before going 
into the stove, is soft (with the jerking it is liable 
to get from the crane, and while on the carriage 
that bears it iu and out of the stove), the joint is 
liable to bag, and requires to be remade. I would 
say the best time to mark the joint is when the 
mould has been dried. In the round holes that 
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arein the ends of the liftiog-plates of the cope S 
hooks are put, to which is attached the tackle for 
lifting; ropes are superior to chains. The two 
top lifters are made fast to the crane first, the 
bottom ones with a separate rope. Care should be 
taken when lifting the cope that one side does not 
start before the other, but evenly; if not, the marks 
are liable to get broken off. The rope that is 
attached to the bottom lifters is now unloosed and 
taken off. It now hangs by the top lifters and is 
rested on the bottom ones and turned over on its 
back, and supports put under the top lifters s0 as to 
get dressing the face. The sand that formed the 
blade is now taken off the face of the bottom part. 
Any cracks that are in the top or bottom part of 
mould are wet with water and filled up with red 
loam. After they have become stiff any unevenness 
on the surface is pared off, and the sharp edge, 
where the blade joins the boss, is now rubbed off, 
taking care that all are alike. Generally, a gauge 
is supplied for the purpose. The face is now wet 
allover with clean water. A light coat of soft 
loam that has been sifted is rubbed over the sur- 
face. A dressing-stick a little rounded on one side 
is now rubbed over the surface, and is kept work- 
ing till the surface becomes even and regular. 


Separate dressing-sticks are required for the boss | | 


and edge of blade. If there is any heat in the 
mould when this is being done, it will soon be 
ready for the blackwash. if the mould is 
cold and damp, a fire is required to harden 
the surface a little. Clay-water blacking is 
now put on with a large brush, doing all of 
one piece at once: experience will tell when there 
is enough on. A trowel and two smoothers— 
one for the boss, and one for the edge of blade— 
are all the tools the moulder now requires. These,’ 
in their turn, are drawn lightly over the blackwash 
till, it has become stiff, when the mould will have a 
finished and glossy appearance. Any blackwash 
that may have fallen on the bearing is pared off, 
and a light coat of blackwash put over the bearing, 
as it serves to pin and keep it from crumbling 
away; after which, a light touch of the brush 
dipped in clean water, and this part of the mould 


is now (what is termed) finished. All the other 


parts go through the same process. The copes are 
now turned over on their face, and put on their 
respective places, keeping the joints a little apart, 
8) a8 to allow the steam to escape while in the 
stove, as they are now put in to be thoroughly 
dried. When taken out of the stove and about to 
be closed, each copo is twisted so as clean out any 
dust, and then put iuto its place, taking care that 
the marks correspond, so that each cope will be in 
the exact place where it was built. The base-plates 
are now lifted, and each one put into the place 
where it was built. The stakes that were driven 
in formerly will guide them into their proper place. 
Where the blades join each other at the centre, 
the joints require to be made damp and rammed 
tight with loam, and blackwashed if not. Owing 
to the great pressure, the metal, when casting, 
would force its way through the joints; and, 
besides, when the joints are made up, the casting 
looks more finished. The core is now put into the 
centre; it is made large in the centre, so as to 
equalise the thickuess of meta] in the boss and to 
facilitate the boring of it out. When secure in its 
priat, so a8 no metal can enter into the tube the 
core has been built in, and which serves as a 
passage for the air to escape. The top covering of 
the boss is then put on and the mould is closed. 
The lifters of the cope are made fast with screws 
or clamps to the base-plate. The covering of 
the boss, and the end of the core-tube that pro- 
jects through the cover, are also made fast to 
the bottom plate, and if not made secure, 
the metal would force the cope up from 
its seat, the metal escapes, and perhaps lose the 
casting. Slag or cinders are put round the open 
joints of the brickwork in the bottom part, and a 
tube from that up above tho mould to allow the 
gas to escape that it formed when casting. Sand 
is now put round the mould to the depth of 12in., 
and rammed hard; this is repeated till the top of 
the mould is reached. In some propellers the pour- 
ing-gates are put on the top ot boss; the best 
plan is to run them from the outside of boss, one 
slot cut in the centre of each joint. Gate pegs are 
put against these holes, while the mould is being 
rammed, these and the flow-gates are rammed up 
with sand to the same level which has been spoken 
of. A basin is made on the top of the mould in 
connection with the four pouring-gates, and the 
mould is ready for casting. 

To find the weight of metal that will be required 
to cast a propeller: Add together the length of 
sections 3, 4, 5, 6, and 7, and divide by 5, the num- 
ber of sections so added, which will give the mean 
breadth of blade. Find the mean thickness of each 
section separately, when the sum divided by 5 (the 
number of sections PETE will give the mean 
thickness of blade. Multiply the meaa breadth i2 
inches by the mean thickness in inches, and the 
product by the length of blade in inches, which, 
when multiplied by :263, will give the weight of 
one blade in pounds, Find the mean diameter of boss, 
square the diameter, and multiply by °7854, then 


by the length of boss ia inches, which, when mul- 
tiplied by °263, will give the weight in pounds ; sub- 
tract what would be the weigkt of arc in metal. 
If, instead of multiplying by °263 you divide by 4, 
it will give the weight in pounds very nearly. 
Foundry. 


EVOLUTION—THEORY AND 
PRACTICE. 


[20083.]—A consTanT reader of ‘‘ ours ” can find 
nothing new in the writer’s discovery in 19898. 
The example which he chooses (14348907) can only 
have two places of figures in its root, the first of 
which is found by inspection, and the unit of the 
root must be the same as the unit of the power; 
for the unit of the fifth power of any number will 
have the same figure for its unit. ithout com- 
menting further on the theory, I shall subjoin the 
working of an example taking his formula a> + 
batx + 10a5r* + 10a’ + Sart + 2. 

Find the fifth root of 7717186558368 ; here a, the 
root of the first period, is 3. 

Write the coefficients of v in an inverted order, 


namely :— 

1 ba 10a? 10a} 
15 90 270 

150 9000 270000 
7 1099 70693 

157 x 7 10099 x 7 340693 x 7 
7 1148 78729 

164 x 7 11247 x 7 419422 x 7 
7 1197 87108 

171 x 7 12444 x 7 506530000 
7 1246 11070912 
178 x 7 1369000 517600912 x S$ 
7 148614 

“1850 1383864 x 8 
§ 

1858 x § 


RAILWAY BRAKES—UNIVERSAL 
COUPLINGS. 


[20084.]—In my letter on page 195 the hose-pipo 
and coupling used for both the Westinghouse 
automatic air and vacuum brakes was illustrated ; 
the following diagram shows the Midland (Clay- 
ton) coupling, as seen upon the end of a vehicle. 


== 


ape ee ee ee 


en 
= 


To couple the hose-pipes, the porters are in- 
structed ‘‘to take one in each hand and lift them 
sufficiently high to hook the bottom horns (l) 
together first, and then, by lowering them, place 
the top horns (2) in the slots.” The brake-pipe is 
2in. internal diameter, which large size prevents 
the satisfactory use of a tap at the end of each 
vehicle; therefore a ‘‘ blank coupling or stop- 
plug ” (3) is provided, upon which the hose-pipe 
at the rear of the train is placed, as shown in the 
diagram. It will be remembered that upon the 
2nd of April, 1881, a so-called Conference was held 
at Euston Station to consider the question of 
universal couplings, and that this Midland coup- 


ling was selected. Farther reference to this Con- 
ference is quite unnecessary now, as the fact has 
already been stated in your columns that invita- 
tions were only issued to those persons who were 
well known to be in favour of, or interested in, 
the vacuum system. Of course, under these cir- 
cumstances, a coupling which can only be used 
with vacuum brakes was chosen. 


One very great objection to the Midland coupling 
is that the hose connections between the vehicles 
cannot be separated (for shunting purposes or the 
changing of engines) without the automatic vacuum 
brakes being applied with full force upon every 
carriage in the train. To avoid this inconvenience 
and delay (upon the Midland Railway) a small 
leak hole is drilled.in each piston, which purposely 
allows all the brake-power to leak away in less 
than two minutes. 

This is a very dangerous arrangement. Sup- 
pose, for instance, that a train, when ascending an 
incline, breaks loose, the automatic vacuum brake 
will bring both portions of the train to rest, but ia 
less than two minutes the power will have all 
leaked away, and the brake blocks will cease to 


touch the wheels. Now, the question is, What is 
5a Now asa = 3 we have 3° = 243 
405 771,71865,58368 (378 
4050000 213 —— 
2384351 — 

—— 52871865 
6434851 x 7 45013957 
2935954 — 

782790858368 
93705050000 782790858368 
4140807295 


97848357298 x 8 


Samuel Blanco, Liverpool. 


there to prevent the rear portion running back 
down the incline? Messrs. Bramwell and Cowper 
wereemployed by the Midland Company to con- 
sider the merits of the Sanders and Clayton brakes. 
The report is dated May 3rd, 1881. These gentlemen 
found that the latter system leaks off as above de- 
scribed, but they made the very extraordinary 
suggestion ‘‘ that the two minutes are sufficient to 
admit of the application of scotches to the 
wheels.” Every railway servant knows that 
the idea of using hand scotches in place of an effi- 
cient continuous brake which will remain ‘on’? 
until purposely released is perfectly absurd. It 
should be mentioned that the fact that this brake 
leaks off in two minutes is the origin of the name, 
“ The two-minute brake,” by which it is generally 
known on the railway. 
Clement E. Stretton. 
Saxe Cobura-street, Leicester. 


LATHE MATTERS. 


[20085.]—In reply to ‘‘Orderic Vital’s’’ letter 
(20026) respecting lathe with front V’s and saddle 
borne on the front of the bed, I fear the Editor 
would not allow the space required for a full illus- 
tration of the parts and details; also, before such 
are sent I should like to have it in perfect working 
order, which, ere this, I had hoped tohave. If 
you will write me personally, I will give full par- 
ticulars, &c., when you would be able to judge of 
its ucefulness or otherwise. 

1, Parade, Canterbury. Geo. A. Story. 


SMALL MILLING MACHINE. 


[20086.]—In answer to 20051, I will show 
‘‘Gereb Admi” all my kit any time he likes to 
write to me at Pitcairn’s Library, King’s College- 
road, N.W., to make an appointment. I cannot 
now see him without an appointment, as I am not 
quite at liberty at all times during the month of 
May. J. K. P. 


LEGAL REPLIES. 


[20087.]—Oarus IN Counts or Justice (46937). 
—There is an Act under which a Quaker may, as 
witness or juryman, make an affirmation. But 
those who are not Quakers have no right to affirm 
as jurymen, and must either take the oath or be 
excused from service. Every witness, however, 
who objects to take an oath, and who satisfies the 
judge that an oath would not be binding on his 
conscience, may make a solemn declaration. The 
result is that “T. W. W.,” not being a Quaker, 
bat a Congregationalist, can claim the right to 

if he is a witness, and brings himself within 
this provision; but cannot act as a juryman with- 
out taking the usual oath. 
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Waces (46991).—It is mere nonsense to say that 
because wages are not paid weekly they cannot be 
recovered. ‘‘G. H.” has clearly a right to sue for 
whatever he has earned ; and if the amount of the 
wages is settled, then he can recover for the num- 
ber of weeks in arrear. Should no precise sum 
have been mentioned, he will bo entitled to claim 
oe and usual rato of wage3 payable in his 
trade. | 


“Sanlight’’ has, I understand, removed from 
Bath. I should be obliged if any reader could give 
me his present address. 

Fred. Wetherfield, Solicitor. 

2, Gresham-buildings, Guildhall, E.C. 


REPLIES TO QUERIES. 


—+4+—_ 
*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
Crile and number of the query asked. 


[45672.]}—Balloon.—I do not think you can 
arrive at the weight by any direct method. The 
way I should do it would be to assume a weight 
which ee consider likely to suffice for ballast, net, 
and balloon, add to this the weight of one man, 
and calculate the amount of gas required to raise 
the total weight. If the weight of calico you 
assumed will contain this volume of gas, well and 
good; if not, add to it and try again. I see 
“ A.B. C.” aska for a varnish. Spon gives the 
following (‘‘ Workshop Receipts’’):—1l part, by 
weight, iodiarubber in 5 parts spirits of turpentine ; 
keep these some time together, then boil gently 1 
part of this solution (query, will the rubber 
dissolve?) with 8 parts of boiled linseed oil, for a 
few minutes; strain and set aside to cool. It must 
be applied warm.—GLATTON. 


[45695.]—Ivory.—Nothing better than to wash 
with a small brush and soap in warm water. Ivory 
is much tougher than either bone or vulcanite.— 
B. R., 3, Back-street, St. Stephen’s, Norwich. 


[45702.] —Yacht.—I have always seen good 
red-lead paint applied to the interior and exterior 
of small steel boats. The plates are galvanised 
before putting together, and will stand either salt 
or fresh water. Of course, the red-lead can be 
used as a ground for any colour you please. — Assoc. 
M. Inst. C. E. 


[45951.—Shot-making.—Shot aro made of 
either iron or lead. All shot for cannon or great 
guns are made of iron ; but for small arms, leaden 
balls are used to fit the bore of the weapon. For 
PoE PES small shot are made of different 
sizes’ They consist of globules of lead, witha 
small proportion of arsenic mixed with it. The 
object of mixing arsenic is to make the shot divide 
better, as it has been found by experience that lead 
alone does not divide so well. This mixture, while 
in a fluid state, is poured through a colander or 
sieve made of iron, and having the bottom per- 
forated with small holes to suit the size of the shot 
to be made. The colanders are placed at the top 
of a high building like a tower, and the melted 
metal runs through the perforations in fine streams, 
and separates into single drops as it falls. At the 
bottom of the building the shots are received into 
vessels of water to cool them. In these vessels all 
the globules are not exactly of the same size, al- 
though the holesin the colanders regulate this to 
2 certain extent. Moreover, they are not all 
round; they have, therefore, to be sorted, which 
is dons by placing the shot by haudfulls upon a 
board slightly tilted, so that the round ones roll to 
the bottom and are received in a box. Those that 
are crooked, &c., lie behind on the board, and are 
put aside to be remelted. The shot in the box 
have next to be sorted as to size. This is done by 
means of two sieves; the holes of one sieve are 2 
little larger than the size required, and this retains, 
therefore, all that are too large. The next have 
holes a little smaller than the shot required, and 
this retains the right size, and lets all the shot that 
are too small pass through. By these simple means 
the shot are separated into many sizes, which are 
numbered. The shot have now to be finished, 
which is done by turning thom with a little black- 
lead in a sort of barrel (something like what butter 
is churned in), which gives them the black shining 
_ surface, and rubs off any roughness.—B. R., 3, 

Back-street, St. Stephen’s, Norwich. 


(46009.]—Guttapercha Sooket.—You might 
coat canvas with the guttapercha and roll it up to 
form your socket, afterwards amalgamating the 
whole by heat. Or, perhaps, wire gauze, treated 
in the same way, would answer your purpose.— 
GULATTON. 


(46105.]—Power from Falling Weight.—I 
see that this favourite old idea has cropped up 
again. A weight would be most unsuitable for 
your purpose. It would take just as much work 
ty wind it up as it would to work the machine all 
day. Assuming that a horses would be able tu 
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drive 33 sewing-machines comfortably, each 
machine would be uing 1,000 foot-lb. of work 
per minute. A weight falling 35ft. in nine hours 
would fall -06148ft. in one minute. The weight 
must, therefore, be 1000 / °0648 x 112 = 137Jcwt. 
Each time the weight was wound up you would 
have to raise over 6%tons. 35ft. If, atter this, 
you care to go on, I will give dimensions.— 
GLATTON. 


(46236.]—Watch Mandrel (U.Q.)—TI notice a 
question by ‘‘ Troubled” ou this subject which 
has remained unanswered since the 3rd of March. 
He is quite right in supposing that chattering is 
occasioned by the cutter being ground to a wrong 
angle. In turning brass the angle should be about 
80°, or nearly a right angle; when operating on 
steel, 60° is a more usual angle. Of course, the 
mandrel is well up to its bearings; if not, 
chattering will occur with any form of cutter. As 
bearing on this and kindred subjects, I would direct 
tt Troubled ” and all other watchmaking readers 
to a most useful book recently published, which de- 
serves every word of the praise bestowed upon it 
by the “ E. M.,” in the review given on page 46 of 
the current volume. ItisSaunier’s ‘t Watchmaker’s 
Handbook,” and is, I see, now being advertised ia 
the “E.M.” I am sure no one will regret pur- 
chasing it, as it affords an immense amount of 
information of everyday use that is not to be ob- 
tained anywhere else in the Eaglish language.—E. 
DEVAUX. 


[46348.] -Strophometer.— Motion is communi- 
cated by a gut-band from the engine to the small 
pulley outside the case. This is fixed to a hori- 
zontal shaft, which, by a pair of bevel wheels, 
drives the vertical spindle. Restiag by its own 
weight on the bevel wheel, noar the base of this 
spindle, is a heavy flywheel (shown in section). 


It partakes of the motion of spindle ; but any little 
irregularities in the revolutions of the latter are 
eliminated by the inertia of flywheel, which slips 
on bevel wheel and revolves with approximately 
the mean speed of the spindle and bevel wheel. 
Attached to the boss on top of flywheel are the 
lower arms of a small governor, the balls of which 
are kept closed towards spindle by the action of a 
spiral spring, which forces the boss carrying the 
upper arms of governor away from the lower one. 
As the speed increases, the balls fiy out and draw 
down the spring. The amount of this motion is 
shown by an indicator, actuated by a segmental 
rack, as shown. The connecting-rod I have 
sketched wrongly. Instead of being attached 
direct to boss, it should have a swivel, to allow of 
boss revolving without smashing up rack, &c.— 
GLATTON. 


[46395.]|—-G@. W. Tank-Engines.—2030 (2022 
class, but on a smaller scale) came out about 1853. 
Perhaps there are earlier ones than this; if so, I 
have never seen them. ‘‘Hesiod’’ may be one of 
the latter. I have made inquiries, but can obtain 
no information respecting her.—CLYDE. 


[46396.]—Terrestrial Eyepieces.—I notice 
that ‘‘Paugul’’ says nothing more about the rays 
crossing in the eyepiece, and that he now concedes 
their divergence between it and the erector. Per- 
haps I was to blame for not being more explicit ; 
but I thought it was sufficiently well known that 
rays would be relatively emergent to the lens they 
had last passed through. The reason I did not 
show them crossing in the diagram was because I 
was not concerned with the path of the cone-rays 
atall, but endeavoured toillustrate the loss of light 
consequent on the employment of the erector. In 
the letter ‘‘Paugul’’ refers me to, I perceive he 
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indulges in a sneer at ‘self-taught students of 
optics.” I will not pretend to misunderstand its 
application; but, since he has been so kind as to 
tike an interest in the matter, will confess it is not 
without a certain degree of truth—though not, 
perhaps, to the extent of making three blunders in 
twelve lines. I see that he is still exercised about 
the position of the diaphragm, and is not very 
choice in his language towards those who are un- 
fortunate enough to differ from him. It would be 
easy to show why a central position would not be 
suitable for a terrestrial eyepiece; but as I am 
afraid the explanation would be too practical for 
“nous autres,” I will recommend ‘‘Paugul ” first 
to ascertain (by easy stages) whether the position 
in question is not the one invariably adopted, and 
then to go back to his tutor and inquire why it 
should be so, if ‘‘the merest indication would 
suffice to point out its absurdity.’’— ALDEBARAN. 


[46418.]—Photography (U.Q.)—As this does 
not appear to be receiving attention from anyone 
competent to give the information, I may, perhaps, 
be permitted to refer the querest to an excellent 
series of articles on collotypic printing by Mr. 
Bolas, inthe British Journal of Photography for 
1879.—W. ROBINSON, JUN. 


(46468.]—Brake for Omnicycle.—I do not 
think a thumb-piece would be as simple as the 
ordinary mode pursued by carriage builders of 
allowing handle to act asa spring to hold click in 
notches. I send sketch of lower part of handle, 


ratchet-plate to be attached to side of frame. 
Lever to be hinged on pin (a), which is carried by 
bracket adapted to the framework of machine, 
this pin to be as close to brake-pulley as the end of 
lever will allow. Oneend of friction-band on pin 
(a), the other, as shown a trifle higher up the 
lever. Though I answer your query, I do not at 
all recommend you to adopt a fixed brake. Such 
an arrangement might be the cause of a severe 
accident.—GLATTON. 


(46497.] Fortified English Oities.—Ber- 
wick-on-Tweed is one of the few English walled 
towns. Its ramparts were built in the time of 
Elizabeth, and are still in good repair. On the 
north and east they are of earth faced with stone ; 
they extend about 1 mile 5 furlongs, and are 
pierced by five gates.—J. A. T. 


(46503.]—Jamming of Tapered Journals.— 
To ‘‘Guatron.”’—Sach a rule as you require will 
not, I venture to think, be readily obtainable. In 
the first place, the kind of metal and its degrees 
of hardness, would be an important factor; most 
decidedly you are wrong when you assume that 
the weight, or the pressure brought to bear upon 
it, won’t have a deal to do with the sticking point. 
Then again, the nature of the lubricant used would 
materially influence the result of the rub. As a 
practical corollary, I may mention that I am tor- 
mented with an old tap on the water-pipe, daily, 
as the female faction will persist in pressing it 
down when shutting it off. and it takes a tap of 
the hammer to release it.—J. J. A., Liverpool. 


[46531.|—Yacht’s Deck.—‘“‘ W. R.” page 199, 
as well as ‘*‘ Working Tom,” page 243, both fall 
into the mistake, from careless reading, of fathering 
the query anent “Decking,” upon me, the fact 
being that I have built a yacht or two, probably 
before either of them sniffed the ozone of the- 
ocean. Asa matterof fact, however, I have been 
lately decking a fore-and-aft schooner; but then, 
the material which I pin my faith upon is “ tin,” 
of which, by the way, ‘‘ Working Tom ” assumes 
that Iam short of. Finally, as to the sneer anent 
apprentices, any one who has read the “E.M.” 
for, say, 12 years back, will admit that I am not 
likely to want the advice of ‘‘any sich.”—J.J.A., 
Liverpool. 


(46581.] — Oxalate Development. — (1) It 
will not altogether prevent the solution being used 
in dry plate oxalate development ; but copper oxa- 
late would bo thrown down, and the solution 
should be filtered before used. (2) You may 
employ other oxalates as well as potassium oxa- 
lates. The sodium and ammonium salts will do 
as well (theoretically), but they are not used 
because they are not commeroial. It is just the 
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same as with KHO and NaHO, which may be 
used with the samo result.—A MEDICAL STUDENT. 


[46603.]—Induction Coil Failure.—I am very 
much obliged to Mr. Gecrge Tolman for his hint 
as to increased battery power. I have now used 
two quart bichs. (series and muitiple arc), but the 
spark is still under jin. I have since made another 
coil, using paraffined tissue-psper for insulating 
secondary coils; in this I used two coils 18 silk- 
covered for primary, and llb. 36 silk-covered for 
secondary. Using the same condenser and bat- 
teries for both, the resultiug secondary spark is 
about the same in both coils, viz., kin., without 
condenser, just visible. I may mention that the 
shocks from the secondaries are decidedly stronger 
than pleasant. Mea I used No. 16 with bichs. 
was, because on looking through back volumes of 
‘‘ ours,” the results of the conjunction appeared so 
good, and they and ‘‘Dyer’’ were my only in- 
structors. One correspondent (some five years 
back), gets a 33in. spark from two coils of 16 for 
primary, with 3lb. 38 for secondary, and two quart 
bichs. I don’t want to use nitric acid, on account 
of the fumes.—B. H. 


[46611.] — Lettering Tombstones. — If the 
stone is marble, perhaps the best material is black 
sealing-wax dissolved in alcohol; but any of the 
black varnishes may be used, and there is notbing 
better than ivory-black ground up thick in copa! 
varnish. lf the letters are covered first with plain 
varnish, the black mixture will hold in better. 
The best of all inscriptions, where permanency is 
desired, is to cut the letters deep, and wider at the 
inver than the outside surface, then fill up by 
driving in lead strips.—Nuw. Dor. 


[46624.]}—_Heating Room for Drying Pow- 
ders.—Somethiog must depend on the nature of 
the powders ; but, speaking generally, the best and 
cheapest way of drying powders is to expose them 
to a steady current of dry air.—Nun. Dor. 


(46633.]—Organo ia St. James's Hall, Lon- 
don.—As I have never played this organ myself, I 
am afraid Iam unable to answer ‘C. H. D.’s”’ 
queries satisfactorily. As he says, the scheme is 
rather unusual, but it is, nevertheless, thoroughly 
satisfactory. The tone throughout is extremely 
beautiful, probably as mucb on account of the 
swell (which covers almost the whole organ) as 
anything. It must be remembered that this organ 
was not built for solo purposes, but for use with 
an orchestra, which circumstance will readily 
account for the enormous size of the pedal organ. 
The builders are Bryceson Brothers and Ellis.— 
L. R. D. 

[46638.]—Fresh-Water Fish —This question 
is one of those that it appears to me can be 
answered Only by making an experiment. Mere 
hardness of water would, I fancy, be no obstacle 
to the existence of fish, if there is plenty of vege- 
tation in the pool. If there are no plants, 
some should be put in, aud when the puol is fairly 
stocked you could certainly try eels, carp, and 
tench.—T. P. 


{46690.] — Waterproofing Fabrics. — Some 
years ago (possibly in the ENGLIsma MECHANIC), I 
read of a plan which seems to be rational, and is 
exactly on the lines suggested by ‘‘ Kerux,’’ cn 
p. 224. It was as follows :—Rub beeswax cn the 
wrong side of the cloth until the whole surface is 
clouded with the fine particles of wax. Now, with 
a warm iron go over the other side of the cloth— 
the iron to be only sufficiently warm to melt the 
wax, which will then run up over the surface of 
every fibre of the cloth, coating it with a water- 
repelling medium, and yet leaving the air-spaces 
unchoked, and not altering the appearance or feel 
of the cloth in any way. Will some one interested 
in the matter try this and report ?—W. T. B. 


[46702. ]—Drills.—I notice on p. 224, “ Beetle 
Crushers” says that the edge of a brass-drill should 
be at a sharper angle than an iron-drill; so I read 
it. It is just the opposite; the edge of a brass-drill 
should be more dull than the edge of an iron or 
steel-drill. The old process of hardening is :— 
4t heat the drill to a glowing red-heat, then bring 
it down tothe colour of a raven’s wing, and that 
will cut anything.”’-—A. F. W. 


(46704.]—Blake Transmitter.—(1) The micro- 
phone is attached to the spring by a screw, and the 
hole in the bar F is to enable the screw to be 
tightened, or the microphone to be removed with- 
out the trouble of taking off the bar, and running 
the risk of breaking the wire connections. (2) The 
apring tipped with platinum presses gently against 
the diaphragm, and the micrephone against the 
platinum bead. This pressure can be increased or 
reduced at will, by the aid of the adjusting screw 
at the lower end of F, the proper pressure being 
aes after setting up the transmitter.— 

OSHI. 


(46739.] — Nitro-glucose. — The acids have 
either not been sufficiently cool, or else the sugar 
has been added too quickly. Seo that the acids 
are thoroughly cold, and add the sugar gradually 
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with constant stirring, stopping on the slightest 
development of red fumes.—W. RoBInson, JUN. 


(46774.]|—Bristol and Exeter Locos.—To 
‘t CARSTAIRS.” — Although unable to give full 
dimensions, I send a few particulars of these 
engines. The B.E.R. had two classes of single 
expresses, the 9ft. double bogie-tanks. and a class 
of engine very much after the ‘‘ Lord of the 
Isles” type on the G.W.R., but on a rather small 
scale ; the leading wheels are also placed further to 
the rear. The driving-wheels are 7ft. Gin. diam., 
the pair of leading- wheels and the trailing- wheels 
are 4ft. in diameter; the axle-boxes are all outside, 
as in “Lord of the Isles’’; the cylinders are 
17 by 24. There were formerly twenty engines of 
this class (B.E.R., 1 to 20), but 2007 to 2014 are 
the G.W.R., numbers which they now bear, some 
of this class having been converted into six coupled 
goods engines, with inside axle-boxes, the dimen- 
sions of which are as follows :—Diam. of wheels, 
dft., cylinder 17 by 24; wheel-base—leading to 
driving, 7ft. 4in.; driving to trailing. 8ft. 2in.; 
firebox length, 5ft.; breadth, 4ft. 8in.; depth 
from crown to bars, 5ft.; length of boiler barrel, 
10ft. The 7ft. Gin. singles are good runners, and 
it is said that they can beat the G.W.R. 8 footers. 
The engine of which I send sketch, 2015, is a 
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coupled passenger-engine, having drivers 6ft. Gin. 
diam., and cylinders 17 by 24; 2018 was built by 
the company at Bristol works about the year 1870. 
I believe there were twelve of this class. There 
were some narrow-gauge engines on the Yeovil 
branch. I never saw any of these, but they were 
failures in every respect. I have to thauk you for 
your sketches of Caledonian engines, and in a week 
or two I will send L.N.W.R. large “Bloomer ” 
and ‘‘ Cornwall,” as I noticed in a back number 
your desire for sketches, which had previously 
escaped my observation.—CLyYDE. 


[46846.] -Engineering.—Any one can set up as 
an engineer in this country, and put the letters 
“M.E.” or “C.E.” after his name, without know- 
ing anything of engineering ; but he can’t become a 
M.I.C.E. without having some knowledge of the 
profession.—T. P. 


[46847.] —Equation.—To Mr. J. LANE Davies. 
—1 have read the solution which you gave of the 
adfected quadratic, and which you wished to 
submit as satisfying the equation as an adfected 
quadratic. Now, ‘‘satisfying’’ is a relative and 
vague expression; and your solution may have 
satisfied yourself and your *‘ large circle of mathe- 
matical friends’?; but Iam sure that there are 
many who will not accept your solution, unless 
they shrink from the equation which at first glance 
looks terrible enough. The followiog are my 
objections :—1. Every quadratic must have, in one 
form or other, two roots (of which fact you will 
be wellaware); 2. You apparently nevor noticed 
that equation E, and the one following E are 
identical—viz., 9 — ry/2 = 24/3, and 9 + 3/2 zu = 
36 - zy. But should you have done so, why, 
in all the world that bulky operation of 
multiplying these two equations together; why 
not go on in the following manner?-—7y/2 = 
— 7/3 + 9; .*.ay/2 — 3 = — cy/3 + 6; 
and, therefore, 2*y*/4—37y+9= žy} —4 zy 
+ 36, &c. Thus, if your solution be right, it 
is certainly a very circuitous one; and that 
is a great mistake in the science of mathematics. 
Your mode is, further, a very artificial one, and 
although the quadratic should be an adfected one, 
you ought not to affect it too much. But is not 
your completing the squares on each side, in order 
to destroy them in the next line, an impoliteness to 
quadratics? After passing these remarks on the 
defects and mistakes in your and your mathem. 
friends’ solution, permit me to submit the following 
solution to your and their criticism. I may, how- 
ever, add that I am not in the least convinced of 
its satisfying the required conditions, as [ have no 
large circle of mathem. friends to give me the 
benefit of their criticism and assistance. Anyhow, 
I have obtained two vals. for z, y, z resp., and the 
typical form of quadratic equations (ar! + br? + ¢ 
= 0) occurs very plainly. Where is that in your 
solution ? 


z+y+z=1 
z+ y? 4 = 49 
cy = 3x (2 — 


Leta =s+y 
andgB=s—y 
y) Thene = 25 5 and y = “=f. 
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Thus the equations become 


7 opa =l OS  aaateres ee eee (a) 
a*t + B? =98 — 277 $ ......... aaua eaa (b) 
at = G? HIG  Souoeesosarrcesceecrerss (°) 
Henco from (a) a =1ll — x 
ay (it -= 7)? + B? = 93 — 2r? or dx? — 2r + 

23 A BUS O: a RETS Wara (I.) 
and (ll — x)? — R = 122v or r? — 27 163 + 

11) + 121 —6f=0...... Shears DEEE (II.) 
Shon e a Oe 3 be aa, 
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Now solve for x and @ from (T.) and (TI.) by multi- 
plying (II.) by 3 and subtracting. Thus 2 (362 + 


44) + 48? — 340 = 0, and v =~ |... (A). 
é 93 + al 
Again, multiplying (I.) by 121 — £’, and (II) by 
zis + 6%, and div. by x, we get z (310 — B?) — 4 (539 
— 698 — 116? — 36%) = 0, or 
_ 589 — 698 — 118? — 3° 
a E(B) 
85 -- B 
But since (A) = (B), if we arrange, we get 73! + 
3363 + 1433? — 10233 + 32t = 0, or (2 — 8) (76 
+ 5462 + 3058 — 108) = 0. .*. necessarily B = 3. 
Substitate this in V, then xv = 2 or = 5}; y = 30r 
= 44; and z = 6 or = 13.—A MEDICAL STUDENT. 


[46850.]—Electro - Magnet.—Probably the 
magnet was not wound in the right direction, 
After wrapping one pole with wire, the wire should 
be brought over to the opposite side of the magnet 
and wound in the opposite direction. If the wire 
was wound right on the magnet it ought to have 
become magnetised, one pole being much wenker 
than the other. The power to work it depends on 
what use you would put the magnet to. If for sup- 
porting a weight or driving an electromotor tho 
three bichromates would do very well; if for abell, 
a Leclanché or Daniell’s cell should bo used.— 
BEETLE CRUSHERS. 


[46851 and 46874.]-Queensland—Australian 
Railway Prospects.—The Agent-General of 
Queensland, Charing-cross, aud Agent-General 
of New South Wules, Westminster-chambers, 
London, will send books and information free. 
“ Australian Hand-Book,’’ 1882, gives much in- 
formation. Published by Gordon and Gotch, 
Bride - street, Ludgate-circus. English trade- 
unions would do well to have agents in Colonies to 
provide labour news. Without being posted in 
labour market, I should say that sober men, able 
and willing to adapt themselves to new circum- 
stances, should succeed. In Australasia, there are 
over 5,000 miles single line railways (belonging to 
the Stute), and new lines forming, besides steamers, 
flour, saw, sugar mills, &o. Why not work 
passage out on Orient line steamers ruoning fort- 
nightly to Sydney, and look at the Colonies before 
settling ?—CoLONIST. 


[46854.]—Mechanical Action. — My best 
thanks to ‘‘Glatton’’ for so promptly noticing my 
query ; but his plan does not meet my want. In 
my query I say that ‘‘the pushing down of the 
rod is-to control the lid.” In ‘‘ Glatton’s”’ plan the 
lid controls the rod; consequently, when the lid 
opened full the zinc is wholly immersed: that will 
not do. I want the act of depressing the rod the 
first din. to fix the lid, at the same time allowing 
the rod to be farther depressed as the power may 
be required, and on its being fully drawa up, the 
lid to be released.—S. J. M. 


[46855.]—Cayenne Feeding of Canaries.— 
Commence to feed the young birds at the age of 
one month or six weeks, and continue till six 
months old. Chop an egg fine and grate two wine- 
biscuits. With this mix one teaspoonful of cay- 
enne. Most birds will not eatit at first; but if you 
take all other food away, they will soon like it. Let 
them have plenty of canary seed and no rape.— 
Cuas. F. S. 

(46858.])—Organ-Playing.—If you can play 
hymn tanes well, and wish to be able to execute 
pieces, you should get some of Bach’s exercises. I 
think, if you ask at any respectable music-shop 
for Bach’s ‘‘ Klavierwerke,’’ you will get what you 
want. There are several books, and you must be 
sure to begin at the beginning, and not attempt 
any hard ones until you can play the easy ones 
well. They are really little fugues, and whilst 
there is a deal of practice in them, you will find 
they are also very good study, and good training 
for the taste. They secure for you a clear touch, 
which is quite as necessary for the organ as a smooth 
touch and take care of thetime. By no means give up 
playiog hymn-tunes: work them in together, and 
when you can play them well, you will be able to 
pass on to fairly difficult pieces, as well as less 
classical music. Practise scales on a piano if pos- 
sible. Any more information with pleasure.— 
Gro. T. FLEMING, Heidelberg. 


(46858.]—Organ-Playing.—I should recom- 
mend the querist to purchase Mr. Best’s book of 
instruction for the organ. It has proved a valua- 
ble aid to many amateur organists. Many persons 
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who have a desire to learn music run away with 
the idea that they can play certain pieces quicker 
and better by giving their first and foremost atten- 
tion to the notes of the treble stave. This erroneous 
idea is one of the greatest, if not the greatest, 
stumbling block in the progress of musical study 
and practice. If intending players would discard 
this fallavious idea and practise the bass and treble 
together, they would sooner attain a greater pro- 
ficiency. The amount of practice daily is another 
important point which should not be overlooked— 
a practice of less than two hours per day will not 
produce very good results. True, some people 
require more practice than others, just according 
to the taste they have for it; if studying for the 
profession, eight hours per day is not an unreason- 
able amount necessary ; probably les3 may do for 
those possessing a little tulent.—G. FRYER. 


(46861.] —-Cockroaches.—The following is from 
the “Encyclopædia Britunnica’’:—genus Blatta, 
order Orthoptera, family Cursoria. The wings of 
the B. orientalis, which are shorter than the 
abdomen in the male, are merely rudimentary in 
the female, and are wanting in the larve of both 
sexes. The difference between coleopterous and 
orthopterous insects is that the former have usually 
two superior wings which meet in a straight line 
along their inner margins. The inferior wings, 
which‘are,the true'organs of flight, are membranous, 
transparent, transversely folded, and covered and 
protected by the elytra or wing-cases. The latter 
have also four wings, but the upper pair are softer 
and more flexible than in the preceding order. 
They are semi-membranous, reticulated, and for 
the most part do not form, by their junction when 
closed, a straight line along the dorsal suture. The 
true wings are folded longitudinally, and usually 
after the manner of a fan, and are divided by 
longitudinal membranous nervures.—RosiIchku- 
CILAN. 


{46862.]—Telegraph.— You should use No. 3° 
silk-covered wire for the coils of your telegraphic 
instrument, about one ounce of wire to each. The 
line wire ought to be No. 20; cotton-covered will 
do if well insulated with paraffin wax. Certainly 
the No. 26 offers too much resistance, as it is not 
half thick enough. Once I tried to fire some powder 
through a line wire of that size 100ft. long, with 
4 quart bichromates, and it would not go off until 
I had shortened the wire to 10{t.—BEETLE 
CRUSHERS. 


[46864.]—Canvas Canoe. —Why not try water 
as ballast, by having canvas receptacles well 
covered with linseed oil, or huve a hollow keel for 
the same purpose ?—BrETLE CRUSHERS., 


[46865.]—Cod-liver Oil.—I am in the habit of 
largely prescribing cod-liver oil. I donot remem- 
ber one case in which large doses bave not becn 
perfectly well borne and digested. Take 56 grains 
of pancreatine (Savory aud Moore) three times a 
day, with food for, say, three days before youcom- 
mence the oi), then take the same with each dose 
of the oil.—M. D. 


(46865.]—Cod-liver Oil.—In the case of this 
child, who refused to swallow the oil, it is very 
probable that her system is now to some extent 
saturated with it; and then, in the next place, it 
is not so much required in mild weathcr, and not 
so useful in summer as it is in winter. If she 
suffers from defective nutrition, she might take 
Parrish’s food during the summer, and next winter 
she will probably take to the oil again.—H. 
BARNABY. 


[46866.]—Photographic.—1, Lack of density 
might arise from too thin a film, but is moro likely 
to be owing to over-exposure, insufficient or im- 
proper development. 2. loz. of emulsion will 
cover approximately one dozen quarter plates. 3. 
Certainly ; the emulsion would not acquire any- 
thing like the same degree of sensitiveness. 4. 
Yes, generally speaking; but it is always advisable 
to have some means handy for modifying the light 
at will. 5. Captain Abney recommends soaking 
the plates or emulsion in a dilute solution of bi- 
chromate of potash 2 or 3egr. tothe ounce of water. 
6. See letter 19958 by ‘‘ Gelatino Bromide,” p. 155. 
The sensibility entirely depends upon the extent to 
which the ‘‘cooking’’ is carried.— W. Robinson, 
JUN. 


[46366.] Photographic. — (1) The principal 
cause of want of density in dry plates is—First, 
Over-exposure; Second, not being sufficiently 
careful of the light you change and develop by; 
Thirdly, by development unsuited to the plates 
used. Generally speaking, the development is 
hurried too much, and not sufficient bromide used. 
It is quite possible to have too little emulsion on 
the plate; (2) Opinions differ as to the best quan- 
tity of emulsion to use on each plate. I likea 
moderately dense one, and use, roughly speaking, 
loz. emulsion to 10 quarter plates; (3) Washing 
before heating the emulsion will change the 
properties of it; it being very difficult to obtain 
any great degree of sensitiveness after the emul- 
sion is washed; (4) I should cover the ruby glass 
with one thickness of orange paper. My reason 


then wash by any of the usual methods. 
sensitiveness is increased by longer cooking, but 
the above is what I prefer. 
chemicals. I have traced several failures to impure 
chemicals.--J. HENSIALL. 


to which you refer is merely blacking silver. 
is done by applying a hot solution of perchloride of 
platinum. It certainly is not so suitable as the 
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for recommending paper before another thickness 
of glass is that paper stops the direct rays and 
diffuses them; (5) Soaking shreds of emulsion in 
a solution of bichromate of potassium, and then 


well washing has been recommended, but I have 


not tried it; (6) I take for granted that you under~ 
stand the outline of emulsion preparation. 
following formula is the best I have tried for land- 
scapes :—Gelatine, 140 grains; bromide of am- 
monium, 50 grains; water 2} ounces ;—nitrate of 


The 


silver, 75 grains; water, 10 drachms, Let the 
gelatine soak in the water with the bromide 
dissolved in for half an hour; then dissolve the 
gelatine at about 110° Fuhr.; now add the silver 


solution: (in the dark room) a little at a time, 
shaking the emulsion well after each addition. 


Now cook the emulsion eight hours at 100° Fahr., 
The 


See that you get pure 


|46871.] —Platinising Silver.—The piatinising 
t 


battery process when battery-plates are in ques- 
tion. I make a précis of the directions given in 
Sprague’s *‘ Electricity.” Rough the silver with 
fine glass-paper, or dip in nitric acid. Insert ina 
vessel with dilute acid, and connect by a wire toa 
small slip of zinc in a porous pot standing in same 
acid—in fact, make up as a battery; but at first 
expose only a small portion of the zinc to ths 
liquid. Drop into the liquid surrounding the silver 
a few drops of platinic chloride and stir; a faint 
colour forms over the silver. Add more platinum 
salt, and lower the zinc further iuto its liquid; so 
on, until a good coating is formed, increasing the 
surface of zinc expored until the whole of the silver 
is covered with the black.—Nun. Dor. 


[46880.]—Analysis of Water.—For the pur- 
pose stated, 6 pint Bunsens would be sufficient. It 
would be necessary to have a small induction coil 
to explode the gases by passing the currents through 
a thin piece of platinum wire.—BEETLE CRUSHEBS. 


(46882.]—Dynamite.—Query 46832 has evi- 
dently been answered on p. 246 by somebody who 
knows little or nothing about explosives. Ile talks 
of dynamite ‘‘ burning fast.” Dynamite is always 
detonated by means of fulminate of mercury, and, 
like gun-cotion, requires no tamping. Ifa amall 
piece of dynamite bu iguited (say, with a hot iron) 
it barns fiercely, leaving the kieseighur in the 
shape of fine powder; but nobody kuowing any- 
thing about dynamite would attempt to use il that 
way.—Tourino. 


[468$2.]—Dynamite.—The force of gunpowder 
explosion 13 not upwards, but equal on all sides 
from a centre—i ¢., the gases form from the solid 
substance quickly; but still they are slow enough 
for the pressure to find the weakest point, and 
thus find vent, in the case of a canuon atthe 
mouth, in rock-blasting atthe weakest side. Je 
Dynanite.—I have beeu an instructor in the use of 
nitro-compounds for years, and although authori- 
ties, makers, and miners will tell you at once the 
force is downwards, I do not think so, for the 
following reasons acd examples :—Tuke tho face of 
a tunnel and note the holes charged with dynamite, 
be they perpendicular in the roof, down in the 
bottom, or horizontal in the face, you will find the 
same crushing, pulverising effect at the bottom. 
Again, what 1 have often noted, aside horizontal 
hole half-way up the face—say, with a very weak 
bottom, you will find in many cases the mouth left 
intact and the bottom blown ont, and that the 
crushing effect is not at the bottom of the holes in 
a line with it, but at the point of greatest resist- 
ance and opposite it. Again, find a cobble that 
three cartrıdges will break by putting them loose 
on the top, covered and packed airtight in clay, in 
the usual mauner, to illustrate its dowuward force, 
but put at the side in the same manner and it will 
break it; now, sling it in a chain and put them 
underneath, packed as before, the charge against 
the stone, and it will break it, same as put on the 
top. Overburden a charge in granite or limestone, 
and explode it—then, blast it away with powder 
to get the débris lumpy, and you will find the 
space formed by the dynamite charges found; or 
bore a hole through a casting vertically, insert a 
charge sufficient to break it, half-way down the 
hole; fill up with clay at each end, set the casting 
about 6in. fo 12in. above the ground and explode 
it; the iron is crushed and the sod scarcely 
broken through. Suspend a ball of dynamite 
in the centre of a hollow cast-iron ball, 
then suspend the ball and explode; it will break 
equally all round ; explode one on the ground, and 
it breaks it at the point touching the ground with 
the greatest severity. Irom these facts I conclude 
the greatest effects are seen at the greatest re- 
sistance, be it up or down, which means that 
dynamite and powder 


nan f explode on the same 
principle—i.e., from a centre; but dynamite is so 
quick in its action, that wherever resistance offers 
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it strikes with force; for instance, in a cannon it 
will not give time for the ball to travel, but bursts 
thegun. Open Air v. a Cobble.—The cobble offers 
the greatest resistance, hence showing the greatest 
effects. Ordinary Blasting.—The bottom of the 
hole gives the greatest resistance, as a rule, cons 
sequently shows the greatest effects.— Mc. 


[46893.]—Speaking-Tubes.—The distance to 
which sound can be carried depends very much on 
the method of fixing. Any sharp bends stop the 
sound to a great extent. All curves, therefore, 
should have as large radii as possible. I have 
no experience of such a distance as 150 yards.— 
ROSICRUCIAN. 


[46897.]—Powerful Bichromate Battery.— 
To save valuable space, I send you a sketch and 


description of a battery consisting of two cells 
only, but you may easily increase their number 
according to requirements. I hope a few remarks 
will be sufficient to make the sketch intelligible. 
The carbon and zinc plates are fixed to the rect- 

angular wooden lid//’, so that always 4 carbon 
and 2 zinc plates are dipped into each of the 
vessels, ve, v' v’, &ce. At each end the lid ter- 

minates in a round handle, 4, A’ with metallic 
ferrules, 7, m, which fit into a a, and b 4, the 

former being lined with brass, which, when the 
battery isin action, / 1’ having been let into aa, 
form a connection between and binding-screw s, 
and between m’ s’; m is connected with the’ 
carbon. +.’ with the zine-electrode, Carbon-plates 
1, 3, 4, 6 and 7, 9, 10, 14, zinc-plates 2, ô and 8, 11 
are connected with one another, so as to form two 
large carbon and two large zinc plates; also 1 is 
connected with , 5 with 7, 11 with m’. To make 
these connections, cut out strips of brass about 
l-l6in. thick, as shown in Fig. 3, to fit into the 
screws to be connected. ‘The cells are charged up 
to a level of S' from the bottom of the vessels with 
a solution of bichromate of potash in dilute sul- 
phuric acid in the following proportion :—Bichro- 
mato of potash, Ilb. loz; sulphuric acid of spec. 
gravity, 1,836, 1 pint; water, 10-4 pints.—Kav- 
THACK. 


[45901.J—Watt’s Parallel Motion.—Neithor 
Watt’s motion nor any other in general use describes 
a mathematically straight line, though sufficient for 
practical purposes, and parts of the curves described 
by the levers are so nearly an approximation to the 
straight line that it is easy to employ proportions 
which shall not exceed the limit of such approxi- 
mate line. The following disgram represents the 


parallel motion, C’ being the b3am ceutro. To fiad 
the proper length of the radius bar r from c to ¢ 


divide C’h in cso that 
C'e: of:: do: oe 
wes ois the point of attachment to the air-pump 
rod. 
qd: Cori dose 
Therefore te: Cer: Cle: cl 
Cri 


Therefore cd = 


iC 
The length of link ed has an influence on tho form of 
curve. Itis generally made equal tothe stroke of the 
air-pump rod, or half the length of the piston stroke. 
—Frep. WALKER. 


_ [46902.]—Maps.—The best book on the subject 
is by W. Hughes, published by Longman, Green, 
and Co., 1861, third edition.—ROSICRUOIAN. 


(46914.]—Drop Shutter.—The annexed sketch 
represents a very useful drop-shutter. The posi- 
tion of lens is shown by dotted lines at C. Bis 
the exposing aperture; A isa piece of wood sliding 
in & groove in the frame D; by raising or lowering 
A, the exposure may be shortened or lengthened at 
pleasure ; the frame D slides in the frame E ; the 
back is one piece of wood with an aperture for 
lens to fit in; asdescribed, itis ready for exposure. 
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By pressing the lever, whichis kept in place by the 
spring, the frame D is released and drops by its own 
weight till it reaches the catch at the bottom. The 
exposure is made by B passing ©. Make of thin 


mahogany: draw a sketch size required before 
commencing work. Describe diam. of lens, then 
you can easily calculate the other dimensions. The 
catches, &c., are made out of sheet-brass.—JAmEs 
PARKINSON. 


(46919.]—American Organ.—If any of your 
readers are the happy possessors of an American 
organ with a decent voice, I would beg of them ot 
to follow the advice of Mr. Fryer, and clean the 
reeds once in six months, even with a piece of 
washleather. Iam utterly at a loss to know who 
can have been Mr. Fryer’s instructor, or the 
source whence he derives his inspiration. Pro- 
bably, cleaning with bath-brick, or even emery, 
would not injure sach American reeds as Mr. 
Fryer means, for they must be curiosities. Thus 
he says: “The reeds should be firmly secured to 
the blocks by two (not one, asin inferior organs) 
iron or steel rivets.” That statement is most ex- 
, traordinary—all the more extraordinary because 
Mr, Fryer need only refer to back volumes of his 
Enau Mrowanic to find out his error. It must 
be well known to your readers (see No. 587, the 
‘ Munroe Reed ’’) that one of the best makes of 
American reeds dispenses with rivets altogether ; 
in another, equally well known, there is no rivet 
proper, but the metal of the block is punched 
through in the form of a rivet, and is closed over 
after being passed through the tongue. As a 
matter of fact, with the exception of the firm 
whose reeds have blocks with > -shaped edges, the 
reeds with iron rivets are not only the worst in 
themselves, but they are placed in inferior instru- 
ments. And then with regard to the exceptions, 
unfortunately for your correspondent’s statement, 
the smaller reeds never had more than one rivet ; 
while those which do really require more, always 
have two, even in the inferior makes, which aro 
known by their thin blocks. As to tuning, a new 
American organ requires, as a rule, ‘‘ going over,” 
after it has been well played for from six to twelve 
months, as the reeds then appear to have taken 
their permanent bearings, and to have settled down 
to their proper pitch; but after that it should last 
for years without being tuned. As to taking out once 
in six months to clean, I hope it will be sufficient 
to say that such a practice would be a good way 
to spon the instrument, especially as it would 
involve frequent visits from the tuner. I have, 
` for instance, an instrument which, for six years, 
has never had a reed drawn except to remove some 
article which has got between the vibrator and 
Plock and muted a reed. Sometimes reeds corrode 
where the leather rests upon them, and they are 
thrown slightly out of tune. Cleaning 18 required 
then; but it is better to prevent the corrosion.— 
ORGANON. 

(46925.)—Water in Gravel-Pit.—Supposing 
that there isno sub-stratum of very heavy clay, there 
will be no necessity to carry the shafts down to the 
spring. It will be necessary to make the shaft of 
sufficient capacity to hold all the water which now 
lies on the ground; when this is done, it will 
soon percolate the surrounding soil and disappear. 
—H. BARNABY. 

{46930.]—Hydraulics.—I would venture to 
suggest that this querist has nothing to do but to 
put a glass tube into a cask of some coloured fluid 
to see for himself whether or not the orifice is 
filled. His friends must be peculiar mathemati- 
cians.—E. G. M. 


[46930.] -Hydraulics.—If tank and pipe were 
in a vacuum the water would behave as your 
friends suggest. In practice, however, the pres- 
sure of the air on the water in tank assists the 
force of gravity to fill up the void which you 
assume to exist, while the same atmospheric 


pressure at bottom of pipe tends to arrest the 
outward flow, and keep back the outgoing water, 
as it were, while the inflowiog water catches it up. 
In a large pipe the air might get in at the lower 
end, and to preserve a full bore the pipe should be 
tapered. Let a be the area of pipe at lower end. 
h = perpendicular height of level of water in tank 
above lower end of pipe, x = area of pipe at any 
point at a vertical distance, d. below surface of 


water in tank. Then v = a y A4 / d.—GLATION. 


[46930.]—Hydraulics.—It is quite certain that 


if it were a case of abstract hydraulios—that is, if 
there were neither friction nor capillarity, the 
water would not fill the lower part of the pipe; it 
would be “thinned down’’ by its acceleration 
from gravity, as shown by A. H. Mountain in his 
diagram (on p. 248). But friction being present, 
this will or will not happen, according to circum- 
stances. Fora certain slope and diameter of pipe 
the water in the pipe, if left to its own gravitation 
without any pressure from the head of water, 
would soon lose its acceleration from friction and 
acquire a constant velocity. If the pressure from 
the head of water gives the water in the pipe a 
greater velocity than this, the retarding friction 
will be greater than the gravity of the water, as 
resolved along the pipe, and the action of ‘“‘ thinning 
down” will not take place and the pipe will 
remain everywhere full. The tendency of capil- 
larity would be to promote this result.— 
DUBLINIENSIS. 


[46931.]—Cuts and Bruises.—At our works 
we keep a bottle of ‘‘ Friar’s balsam,” some lint, 
and bits of rag. The balsam is simply poured 
over, and into the wound, a bit of rag saturated 
with the same preparation bound over it, and there 

ouare. When working in the pattern-shop I 
ave frequently used shellac varnish as a tem- 
porary dressing. Neither of them is sightly, but 
the first, I can say from experience, is most 
efficacious. —GLATTON. 


(46931.]—Cuts and Bruises.—For small abra- 
sions of the skin, rub a Jittle drop of glue over 
them (giue is always handy). When your work is 
done wash well and dress with some good plaster. 
I use some of Seabury and Johnson’s rubber plas- 
ter. Cuts from chisels, &c.. are moro troublesome 
because they will bleed. Hold und-r a tap; that 
will generally stop the bleeding, and then dress with 
plaster. Splinters must be extracted, the hands 
thoroughly washed, aud a little piece of plaster 
put over to keep the dirt out.—Tor7oist. 


(46931.]—Cuts and Bruises.—The most con- 
venient and useful means of stopping bleeding 
from cuts through the cuticle, is a bottle of 
“ French Polish,” if a trifiiug wound, wrap in 
rag and then apply some polish, which instantly 
stops the flow and keeps out the air. If the cut be 
serious, apply the polish freely upon a lump of 
cotton wool. Whilst upon this subject, I may 
mention that for burns, nothiaz is so efficacious as 
the immediate sopping of the spot in ordinary 
“black ink,’? which being immediately applied, 
will prevent the formation of any blisters.—J. J. 
A., Liverpool. 


[46934.] -Jewelling Watches.—Score off same 
as in other holes, place in mandrel; first cut a hole 
right through plate, half size of jewel; now cut 
hole to receive jewel, cut it sufficiently deep so 
that the jewel will go in level with the face of the 
plate. Now reverse the plate and chamfer, polish 
same, reverse plate again, press in jewel (which 
should fit tight) and with a pointed tool turn over. 
If you look at a jewel you will understand better. 
I shall give instractions for making a simple tool 
which can be fitted to any bench turns, for this 
purpose.—A FELLOW-WoRKMAN. 


(46935.]—Eleotric Bells and Lightning. — 
No extra risk is incurred by having two wires. 
The risk at all times is very slight. Resistance 
coils are not required. The object is to decrease 
the resistance of a jine-wire as much as possible, 
not to increase it.—W. H. L. H. 


(46937.]—Oaths in Courts of Justice.—The 
statutes which extend the privilege of making an 
affirmation to persons refusing or being uawilling, 
from alleged conscientious motives, to be sworn 
(Common Law Procedure Act, 1854, 8.20, and 24and 
25 Vict., c. 66, 8. 1), make it lawful for the Court, 
judge, or other presiding officer, upon being 
satisfied of the sincerity of such objection, to 
permit such person, instead of being sworn, to 
make an affirmation. Such a person can scarcely, 
therefore, be said to be entitled to claim it as a 
right; but the words ‘‘it shall be lawful,” are in 
practice in such @ case very nearly equivalent to a 
direction to do the lawfal thing. If the judge be 
satisficd that an oath would have no binding effect 
on the conscience of the witness, he is bound to 
administer an affirmation in a different form (32 
and 33 Vict., c. 68, s.4.).—Sperans, Liucoln’s Inn. 


[46933.]—Photography.—The formula I use is 
as follows :—Stock Solutions: Pyro acid loz., gly- 
cerine loz., meth. spirits Goz.; mix the glycerine 


stock solution. Bromide of potass 60zr., liq. am- 

monia (sp. gr. °880) loz., glycerine loz., water 
6oz.: mix, and label B stock solution. loz. of A 
to 150z. of water, label A; loz. of B to l6oz. of 
water, label B. The stock solutions will keep for 
months; A, B afew days. Do not mix more than 
required for the day’s use. If the plate has been 
correctly exposed, equal parts of A and B will be 
found to bring full detail and density. My method 
of developiog is as follows. Before commencing, 
I see I have everything in their proper places 
(always observe the golden rule in photography— 
have a separate place for each article, and see you 
keep them ‘there). Immerse the plate in water for 
a few seconds, say, till you have mixed the de- 
veloper. For a plate 7iin. by 4hin., I mix loz. of 
A and ioz. of B; the developer must be kept in 
motion, to prevent any air-bells from settling; if 
the exposure has been correctly timed, add the re- 
maining ł0z. of B. When fully developed, wash 
well, and immerse in the alum-bath for a few 
minutes: wash, and fix. If, after fixing, the plate 
should have a green or copper-coloured fog, im- 
merse in a solution of alum and citric acid, strength 
not important. Are you sure your ruby glass is 
perfectly non-actinic? I should advise you to test 
it; or perhaps the dark slide, camera, dark room, 
admit light. If you will forward your address, I 
shall have pleasurein sending you a print from the 
negative I referred to. If you find any further 
difficulty, kindly write and state full particulars, 
and I for one will do my utmost to assist you.— 
JAMES PARKINSON. 


(46944. —To Mr. Lancaster.—Holes should 
be made in carboa plates, so that the lead runs 
through and insares a good connection, and the 
lead insulated with paraffin-wax. A brass ter- 
minal screwed into the lead for a connection.— 
TORPEDO. 


[46945.j—Leclanche Battery.—I would re- 
commend ‘* W. J.’’ to thoroughly wash the pot and 
its contents with water, to free the inside from 
crystallised sal-ammoniac. It is uanecessary to 
have new carbons, as these last indefinitely. —Gro. 
G. BLACKWELL. 


(46945.|—Leclanche Battery:—Your porous 
pots are doubtless not so porous as they used to be. 
[ should get some new pots and recharge them. 
The carbons will do again, well washed in warm 
(not hot) water. Commercial sal-ammoniac has 
always acted well with me, and it is cheaper 
than the pure salt. Reamalgamate the zincs.— 
TORTOISE. 


[46945.]—Leclanche Battery.—The cells must 
be worn out after such a prolonged use. The 
MnO, has lost its power. The porous pots should 
be recharged, and woald be better if eatirely now, 
The carbon blocks ought to last for ever, but they 
should be cleaned. ‘The sal-ammoniac need not be 
pure, but it is better for it to be so. I should 
think the zinc rods are nearly worn out also. It 
would be better to replace them also.—W. H. L. H. 


[46946.]—Goldfish.—I would suggest that you 
construct a separate tank on a higher level than 
that you have at present. Lot the rainfall accamu- 
late in this, and when it is fall, procure a bag of 
charcoal-dust, sprinkle the surface with some of this 
(the quantity to be found by trial). This, if done at 
eve, will leave the water pure, clear, and parne 
at early dawn. I have proved this on the Au- 
stralian diggings, where drinking-water was ‘‘ few 
and far betweon.’’—J. J. A., Liverpool. 


(46918.]—Resistance of Electro-Magnets. 
—The total resistance should equal the internal 
resistance of the battery intended to use with it. 
Electro-magnets of large size are gonerally coupled 
up for quantity, forking off round each pole and 
back by a common return-wire, 80 that each pole 


of a horseshoe-magnet has a separate wire round 


it, forking into the same battery-leads.—ToRPspo. 


[46948.] Resistance of Electro-Magnets.— 
The best effect is produced when the amount of 
wire on the magnet is such that its resistance is 
equal to the internal resistance of the battery. In 
case of two magnets, their joint resistance should 
be equal to the internal resistance. This does not 
mean that you are to get this resistance by using 
very thin wire, because then the wire would be so 
short that there would not be sufficient convolu- 
tions. Nor should the wire be too thick, for the 
convolutions will be so numerous that the outer 
strands will have no perceptible effect on the core. 
—W. H. L. H. 


[46949.] — Sodium Salts. — There are two 
sodium hydrogen tartrates, viz.:—C,H,Na20, + 
H:O, neutral; C,H,Na0, + H:O, acid. Both are 
crystalline, and very soluble in water. Any work 
on qualitative analysis will answer latter part of the 
query.—GEo. G. BLACKWELL. 


(46919.]—Sodium Salts.—(a) Tartaric acid, 
being a dibasic acid containing two atoms of 
typical hya gen, which can bereplaced by metals, 
we have hydrogen sodium tartrate, NaH, C,H,0,, 
as well as sodium tartrate, Nae, CEOs. Ihardly 


and spirits, and add to the pyro bottle; label A | think that there is another name for it, and there 
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will be no other remedy but to use this hideous 
name. The best proof of the existence of hydro- 
sodic tartrate is the circumstance that it is pro- 
vided for the practical examinations in chemistry 
at the Prelim. Scientif. (London). (b) NaHO will 
do as a reagent as well as KHO, though caustic 
potash may be more powerful to a certain extent ; 
the reactions, of course, will be correspondent. 
Thus caustic potash or soda throws down white 
zinc hydrate, Zn(HO)., soluble in excess of the 
precipitant.—A MEDICAL STUDENT. 


[46951.]—Papyrograph.—I do not know if 
this process would act on the paper, but it seems 
tolerably obvious that ‘‘ ordinary” paper would 
not do, as if the letters were eaten away to form a 
stencil, the centres of letters such as aob, &c., 
would fall out.—GLATTON. 


(46951.])—Papyrograph.—If “ Dabbler’’ will 
refer to Mr. Bolas’s paper, on p. 477, No. 774, he will 
find a brief description of the process to which he 
refers. Itisthe ink that is the strong solution of 
caustic soda which acts on the previously-var- 
nished paper. Over another signature I gavea 
full description of the process in No. 501, p. 177, 
which is known and extensively used as 
Zuccato’s papyrograph. I may mention here 
that the paper is varnished on one side only, and is 
written upon on the uncoated side, the caustic ink 
thus attacking the varnish from the back. If those 
interested cannot procure the No., I will, if the 
Editor has space, copy the directions briefly.— 
Non. Dor. 


[46952.] — Reaction. — The brine probably 
contains magnesium chloride, which is a very 
common impurity, so that megnenan carbonate, 
which is only sparingly soluble in water, is pre- 
cipitated by the potassium carbonate. The equa- 
tion will be MgCl: + K,CO; = MgCO, + 2KCl.— 
W. H. L. H. 

[46952.]—Reaction.—One reason for the cloudy 
appearance of your mixture and for the precipitate 
is undoubtedly the impurity of the substances 
taken, for commercial salt contains, besides NaCl, 
calcium sulphate and magnesium chloride, and 
commerical potassium carbonate is mixed with 
alkaline sulphates, chlorides, silica, &c. And in all 
probability the mixing of these two solutions will 
have produced a double salt of KCl and Na, CO,, 
and this, together with the crystals, separated from 
the impurities, must have effected the precipitate. 
Did you really see a fluorescence? Was it not an 
iridescence caused by refraction of the light? For 
as you perhaps know, Cl would tend to destroy 
any fluorescence. It is impossible to form the 
equation, unless to analyse quantitatively as accu- 
rately as possible-—A MEDICAL STUDENT. 


[46953.] — Pearl Ashes. — For a very 
minute and accurate analysis of pearl ashes 
see ‘Quantitative Chemical Analysis,” by 
Thorpe (Text<book of Science. Publishers: 
Longmans, Green, and Co., 4s. 6d.), pages 
82 and 140. It would be impossible for any 
person to describe the process more plainly and 
accurately.—A MEDICAL STUDENT. 


[46955.]—Elementary Optics.—The spherica 
aberration in a telescope objective cannot be cor- 
rected, but it may be reduced. One way is to 
cement the two lenses forming the objective to- 
gether, leaving a very small space between them, 
which‘is done by means of a ring of paper, introduced 
between them, to the effect of keeping them apart. 
Another plan is, destroy the spherical surface of 
the convex lens by making the centre thicker. 
This is done on the principle that the refraction is 
greater at the ends of a lens than at its centre. ~ 
A MEDICAL STUDENT. 


[46957.]—Battery.— What does ‘‘ Amateur” 
want to plate with—copper, silver, or gold ?—GEo. 
G. BLACKWELL. 


[46957.]|—Bunsen Battery.—You do not say 
what solution you want. Tochargea Bunsen, put 
nitric acid in the porous cell, which contains the 
carbon, and in the outer cell, which has the zinc, 
sulphuric acid and water.—CaTON. 


(46957.|—Battery.—A Bunsen battery is not 
so well adapted for plating or gilding. I should 
not use it for that purpose. You had better have a 
Daniell’s battery, or if you are an amateur to whom 
a little time is no object, use the new battery in- 
vented by Mr. Bennett. I have tried it for both 
gilding and silver plating, and it does the work 
well, but slowly. Iused a solution of soda made 
as described by me a week or two since, and I 
intend shortly to give it a thorough testing, and 
shall make some larger batteries. The one I used 
was an old 21b. meat tin (cost nil), and a flat porous 
cell ő by 4. Ionly operated on one small article 
at once, but it was quite sufficient to show me 
what the battery is capable of.—Os. 


(46958.) — Half-Chronometer. — I presume 
t Chronos ” is acquainted with tbe lever escapes 
ment, eo if I give him a description of a half- 
chronometer (generally called a lever chronometer, 
und stamped ** Morton's Patent” on the plat+), he 
will understand the difference. This escapement 


has the lever mode of unlocking, and chronometer 
mode of giving impulse. The balance staff is fitted 
with two rollers: the bottom one is a crank roller 
working the lever and pallets, same as in an or- 
dinary lever, but the pallets have no impulse faces, 
and so made that the wheel has a long drop cn the 
locking face of the inside pallet, and a short drop 
on the outside locking pallet. When the balance, 
by means of the lever, unlocks the outside pallet 
the wheel begins to perform the long drop, and 
in so doing gives impulse (by a tooth in advance of 
the pallets) to a small projecting jewel in the large 
roller on balance-staff, which is at that moment 
travelling in the same direction. It is an escape- 
ment not liked by watchmakers. You mention in 
your query an overcoil spring; this may be applied 
to almost any escapement, but is never put to a 
verge or horizental ; it would be as useless as a com- 
pensation balance to such escapements.—G. K. 
STOCETON. 


46961.]—Battery.—Perhaps “‘ Bell” has par- 
affined the carbons but too well, and, in conse- 
quence, has no metallic connection with the carbon. 
— GEO. G. BLACKWELL. 


{46961.]}—Battery.—It seems to me that you 
have used paraffin oil instead of paraffin, if so, 
you would of course spoil the carbons, and it 
would creep up all over the plates. If you cannot 
get paraffin, use pitch. This is commonly used, 
and seems to answer every purpose. You may 
perhaps clean your carbons by roasting them before 
a hot fire till the paraffin oil is driven off.—Os. 


[46961.]—Battery.—Pat your carbon plates on 
a clear fire till the paraffin has all burnt out of 
them. L:-t them cool, and then heat one end 
(about an inch and a half) over a Bunsen burner; 
then puta lump of paraffin wax on the end, and 
let itsoak in, and continue putting the wax on the 
end till it shows a tendency to catch alight; now 
take your blowpipe, and direct the flame on the 
end of the plate, and you will notice the wax ree 
ceding from the flame; continue using the blow- 
pipe till you have driven the wax back far enough 
to make your connections. If you have done this 
carefully, you ought to have a line of wax all 
round the carbon, effectually preventing the solu- 
tion creeping up to the connection.— TORTOISE. 


[46962.]—-Stereoscopic Camera. —I would not 
advise ‘‘ Stereo ” to construct a camera solely for 
taking stereoscopic pictures. One may be made 
for the two following sizes: 6} by 43, 73 by 4}. 
The latter is used in such cameras for stereoscopes ; 
the dark slide is so constructed to carry the two 
sizes without the use of carriers. The first of a 
series of articles, fully described and illustrated by 
the writer on the construction of such a camera, 
will be found in the June number of ‘“‘ Amateur 
Work.’? It would take up too much valuable 
space in the queries of the “E. M.” to give in- 
structions, without of very simple construction. 
When I make apparatus, I like something orna- 
mental as well as useful.— JAMES PARKINSON. 


[46963.]—Astronomical.—(1l) As the rotation 
of the earth is in the same direction as the orbital 
motion, the motion in space of an object on the 
equator at midnight is equal to the motion in orbit 
ot the earth, plus the motion of rotation ; at mid- 
day, the motion in orbit minus the motion of rota- 
tion. At midnight the motion in space is greater 
than a place 180° distant by twice the velocity of 
the earth’s rotation. (2) Both the earth and moon 
revolve round their common centre of gravity, so 
it is equally correct to say that the earth revolves 
round the moon, as that the moon revolves round 
the earth. This is explained by the familiar ex- 
periment of fixing a heavy and a light ball on the 
ends of a stick, and revolving them on their 
common centre of gravity.—Mnras. 


[46965.]—Pianoforte.—I might tell ‘‘ W.H.” 
that the best way to keep his wires from rusting 
would be to keep them in a dry place ; but, as I am 
afraid this would be but stale information, I will 
recommend him to give them a smart rubbing with 
a leather and a little slaked lime. This will, at 
least, undo the mischief of the finger-marks that 
are usually left on after stringing. If, however, 
the rust has began to appear, he cannot do better 
than rub them with a rag that has been lightly 
touched with paraffin or sweet oil, though I should 
warn him that in so doing, he cannot be too 
careful not to let the oil touch- the wrest-pins, for, 
if it does, it will inevitably creep between them 
and the wood, and cause them to slip back after 
tuning.—W. H. DAVIES. 


[46966.]—Balance-Springs.—I do not know 
of anything better than to dip a small drill in your 
watch-oil and oil it; you must clean off the rust 
first ; so long as the coils work free of each other, 
the oil will not interfere with the going of the 
watch.—A FELLOW- WORKMAN. 


[16959.]—Railway Ourves.—The formula is 
not correctly quoted ; it should be a = ¢ / zr x 90°. 
Here c and 7 are supposed to be in feet, but as the 
radius is generally an exict number of chains, we 
may take one chain as the unit, in which cass the 


c will disappear, and the formula becomes a = 
90° = yr, where r is the radius in chains of any 
length, either 66ft. or 100ft. The angle a will be 
the same for any length of chain, provided we use 
the same chain for all the measurements. If the 
radius is 40 chains, r = 40 in the above formula, 
x~ = 3'1416, and it will bə more convenient to 
reduce the 90° to minutes, which thus becomes 
5,400’ ; we therefore have a = 5,400’ ~ 3:1416 x 40, 
from which it will be found that a = 42:97’. 
If you have a table of natural sines, the angle can 
be found very easily. If the angle at centre, see 
page 287, Nov. 25th, be bisected by a perpendicular 
on AK, it will be seen that the sine of half the 
angle at centre, or angle a = c/2 +r; or taking 
cas the unit of measurement, sin. a = 1/27; in 
this case r = 40, so that sin. « = ‘0125, from which 
a will be found to be about 43’. The first method 
is the more accurate, as ordinary tables will not 
work to decimals of a minute, and these decimals 
are important in long curves.—M.I1.C.E. 


[46972.]—_Cheap form of Voltaic Cell.— You 
might succeed in making the Leclanché cells work 
by soaking the porous cells (and contents just as 
they are) in water, and changing the water fre- 
quently, taking care to drain the cells after each 
soaking. If this will not do, you can take them 
to pieces and recharge. You could make a gal- 
vanometer for a couple of shulings, and I would 
advise you todoso. I cannot say why your new 
cell will not ring the bell, as I don’t know much 
about bells; but I would not advise the use of the 
new battery for that purpose, as it requires more 
attention than Leclanché cells. If soda solution is 
used, the cells dry up. I have not tried potash, 
as the other is cheaper; but, any way, I think they 
will require at least daily attention, and sometimes 
more. On reading your query over again, it strikes 
mo that perhaps you have omitted to fillthe porous 
pot with solution.— Os. 


[46972.]_Cheap Form of Voltaic Cell.— You 
do not say what you put in the porous pot with the 
zinc. I presume it was some of the potash solu- 
tion. If the bell you speak of required four 
Leclanchés to work it, it is not likely that one 
battery such as you speak of would produce any 
effect. Fill the porous-pot with a strong solution 
of common brown potash, as it is commercially 
termed, cork it up after putting in the zinc: put 
the pot inside the tin and fill up with iron borings. 
You need not moisten the borings unless you want 
the battery to work at once. [expect you will 
want four or five to equal the original Leclanchés ; 
I have not found this style of battery excel the 
Leclanché, though others seem to. 2. If there is 
no spark visible at the junction of the two connect- 
ing wires, put the extremity of one on your 
tongue, and then touch the tongue with the other, 
you will experience a slight metallic taste.— 
TORTOISE, 


[46974.]—Horizontal Escapement. — This is 
addressed to ‘‘J. P. W.,’’ but I take the liberty to 
reply. The middle dot of the three on the plate of 
Geneve watch is for the purpose of putting watch 
in beat, the dot on the outside of the balance should 
come directly over the middle dot, when the watch 
stands idle. The word ‘‘draw”’ is often used by 
jobbers: it means ‘‘ detent”’; the detent side of the 
cylinder is nearest the dots. The verge watch is 
the only watch which has not gota "“ draw.” A 
pointed peg would be preferable to tweezers, on 
account of its being lizhter.—A FELLOW-WorK- 
MAN. 


([46976.] — Canary. — Your bird is probably 
being suffocated by being hung near the ceiling 
when candles, gas, &c., are being burnt. Even 
without this, the air near the top of room is by no 
means wholesome, as you may experience by 
standing on a table when windows are shut and 
there are several people in the room. Remedy: 
place the cage on table or on the ground.— 
GLATTON. 


[46976.]—Canary.—You should give your bird 
from 4 to 6 drops of canaradyne with egg food, or 
upon a small piece of soaked bread. Yuu can pro- 
cure a bottle of cauaradyne from Mr. F. Tibbs, 
Wilfrid Works, 63, Chalk Farm-sroad, London, 
N.W. Continue to give the usual food, but no 
hempseed. I have fouud this an invaluable remedy 
for usthma in canaries; if the disease is of long 
standing it is not possible to entirely cure the bird ; 
the bird should not be kept in a room where gas is 
ee : they loze their feathers in consequence. — 

ULIA. 


[46976.]—Canary.—Try tho first prescription 
of “A Medical Student” given to a two-legged 
patient. No hemp-seed, but only rape, at the same 
time abundance of bread soaked in pure water and 
then pressed ; continue witk lettuce and watercress 
(twice a week). Use the following preparation :— 
Throw a pi: ce of the crumb of white bread (about 
the size of a nut) into a cupful of milk, boiling and 
stirring it all the time (wth a wooden spoon) until 
itisof the consistency of pap. Let this be per- 
fectly cold before given to tne patient, and always 
fresh, for as soon as it is sour it will do harm. 
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best to use homamopathic medicines besides, which, 
though Iam an allopathist, I cannot but recom- 
mend very strongly for such particular cases. The 
following tinctures would be the most useful (add 
about five or six drops to the water, using, of 
course, one mediciue at a time) :—Ipecacuanha, 
aconitum, nux vomica, and if all these will not 
succeed, try sulphur, using the first dilation of 
each tincture.—A MEDICAL STUDENT. 


[46978.]—Canaries.—It is a common thing for 
canaries to neglect to feed their young ones; I 
believe it to be the result of high breeding, I lost 
several young birds last year in the same way. 
The old birds were of the Norwich breed; the hen 
was a dark-crested bird.—Ju ia. 


(46978.]—Canaries.—You are perfectly right 
in thinking that the cause of death is want of food. 
Similar cases happen very often. The mates 
should assist the hens in the fatiguing office of 
filling the little beaks, after the ladies have fulfilled 
their duty, consisting in sitting on the eggs and 
hatching the young. The heus become tired of 
their arduous task, and following their natural 
instinct, leave off the duties of a loving mother, 
and expect their husbands to take up the ceaseless 
task of feeding. But these gentlemen being too 
highly bred and cultivated, feel a great indisposi- 
tion to work, being not accustomed to it, and so the 
poor things perish most miserably. The only 
remedy is to feed the little ones from the very first 
day of their life.—A MEDICAL STUDENT. 


(46979.] —Etching.—I regret that I cannot 
give you any information about ateel-plate etching. 
For copper-plates two preparations are required. 
(1) The mordant, composed of hydrochloric acid, 
100 grammes; chlorate of potash, 20 granames; 
water, 880 grammes. The water is to be warmed, 
2nd the chlorate of potash perfectly dissulved in it 
first; then the acid is added; the common muriatic 
acid of commerce must not be used; it gives off 
intolerable fumes, and is of a deep yellow colour. 
The proper form of the acid for etching does not 
fume, and has a very slight odour when mixed 
with water. (2) The ground for the copper-plate, 
consisting of a solution of yellow beeswax in tur- 
pentine, decanted until no sediment remains; the 
solution should be clear, and of a bright yellow 
colour; add one-sixth of its volume of Japan 
varnish. To prepare the plate, clean the surface 
with engraver’s emery-paper; then pour a small 
quantity of the mordavt iato a shallow porcelain 
bath such as photographers use, and put the 
plate in the bath, leaving it until the sur- 
tace darkens all over; if any spots remain 
bright, it is a sign that the plate is greasy, in which 
case the grease must be removed; then, when the 
plate is uniformly dark, wash and dry it, and pour 
on a little of the ground, so that it covers the sur- 
face all over, let it dry fortwelve hours, then apply 
a second coat of ground, and without waiting for 
it to dry, smoke the surfacy with twisted tapers, 
holding the plate upside down—let it dry, and the 
plate will be ready for etching on. Etching needles 
can be made of ordinary sewing needles with points 
of different sharpness, set in wooden handles. A 
more satisfactory kind, however, consists of a bar 
of steel, about the thickness of one’s little finger in 
the middle, tapering to a point at each end ; these 
needles are more easy to work with, as the weight 
of the needle, or rather bar, is enough to penetrate 
the wax coating on the plate, and the hand is left 
at liberty to draw freely; the needle can be 
sharpened on a sharpening stone. Now proceed to 
draw on the plate, taking care that the needle goes 
through the wax and touches ths plate; take care 
also that your nail does not remove the ground, or 
there will be a lino where you do not want one. It 
isa good plan to have a piece of board with a 
hollow about} of aninch deep sunk init of slightly 
larger dimensions than the copper. Place the 
plate in this, and havea flat piece of wood like a 
drawing ruler, which you can place across the 
hollow, so that youcan etch any part of the plate 
without fear of damaging the ground. Draw all 
the darkest lines first; then immerse the plate in 
the bath containing the mordant for three hours. 
Take it out, dry it with blotting-papar, taking care 
not to push the wax back into the lines you hive 
drawn; draw the next darkest lines, put the plate 
in the bath for 1} hour, dry it again, draw the 
lighter lines, put itin the bath for three-quarters 
of an hour, dry again and draw the lightest lines, 
and put in bath for three-quarters of an hour. 
The lines will then have bitten for 6 houra, 4} 
hours, 14 hour, and three-quarters of an hour, 
according to the darkness you wish to produce. Six 
hours is about the average tim» for this biting s0- 
lution; butit requires a longer tims in winter, and 
shorter in summer. Tne ground must uow be re- 
moved with petroleum, and a proof of the plate 
must be taken, to see if there is anything 
further required. The etching is much improved by 
being touched up with a sharp point, filling up 
gaps you may have left, and muking the shades 
blend better; this is done without acid, of course, 
and is more in the style of engraving ; it is termed 


send the plate to a regular lithographer, as it will 
be a long time before you can print properly—the 
presses are expensive, £6 6s. or £8 83.; a printer 
will do them for youat from 2s.6d. to 53. or so per 
dozen ; it depends on the style in which they are 
printed and the paper used. I may mention a few 
prices, as a guide to you: copper plates from ls. 
each, etching ground ls. per bottle, needles from 
6d., double ends, all steel, 1s. 6d.. porcelain baths 
from 1s. 6d.; the prices are probably very much 
the same everywhere. I get my materials from 
Roberson, 99, Long Acre. I forgot to say you must 
apply the ground to both sides of the plate, or the 
biting solution will attack the back when in the 
bath. I shall be glad to give you any farther hints 
that you may need, if I can. I have quoted largely 
from Hamerton’s ‘‘ Etcher’s Handbook,” 5s., pub- 
ane by Robereon, Long Acre—a useful book.— 


[46981.] ~Verge-Turning Collet.—If you look 
at the beginning of my articles on the verge watch, 
you will see drawing of what you require; it will 
be necessary to protect bottom pallet. If you 
have not got the paper, write again.—A FrELLow- 
WORKMAN. 


[46983.;— Concrete Bed for Engine.— To 
‘í DesorivI.’’—I should say use concrete in prefer- 
ence to either ashlar or brickwork, not only on 
account of its cheapness, but on sccount of its 
homogeneity; which permits the strain and jar, 
thrown on the bed, to be distributed throughout 
the whole of the foundation, I have known 
instances where foundations in ashlar, for 
large revolving chemical furnaces in North of 
England, have given most unsatisfactory results: 
the same parties have put down concrete founda- 
tions with the greatest benefit, and also at a much 
less cost. Ido not proposeto go into the matter, 
but simply to give ‘*Desoridi’’ particulars of one 
large bed, about 38ft. by lift. by 5ft., that I have 
recently put down in our own works, and which 
appears to be a thoroughly satisfactory job. The 
cost may appear small, but it is the actual cost 


to us;— 
Cost of Concrete Bed. 
Broken slag (from blast furnace) 2s. 9d. 


and 33. per ton, 94 tons 18 cwt....... 14 0 0 
Portland cement, £2 33. per ton, S tons 17 4 0 
Ll 4 0 

Cost of slag per cubic yard............ 3 4 
yy» „ cement per cubic yard ........ 4 0 

» » excavating, tipping, and mixing 1 8 
Total cost per cubic yard 9 0 


Part of slag was l}in. cube, and part small to fill 
up interstices. Engine bed was supported on 
rails, and the concrete mixed and tipped, and thea 
levelled, and well packed into corners, and around 
holding-down bolts, &c. Ashlar would cost 2s. 6d. 
per c. foot, or £1 23. 6d. perc. yard. Trasting this 
may be of use to ‘‘Desoridi’’ is the desire of- 


(46981. | —Hardening Copper.—An addition of 
a small percentage of phosphoras to the copper 
when casting gives considerable hardaess. Ham- 
mering hardens it to some degree.—GLATION. 


(46981.] -Hardening Copper.—Certainly there 
is. If dipped into water when bright red it will 
be hardened; but when I used copper nails fora 
clincher-built boat, I always had to harden every 
nail by hammering upon a smooth anvil.—J. J. A., 
Liverpool. 

[46985.]—Gilding the Edges of Mounts.— 
What you should use is strong size, which is 
equivalent to weak glue.—J. J. A., Liverpool. 


(46985.]—Gilding the Edges of Mounts.— 
You will succeed better with your gum if, after 
putting it on the pap2r with a brush, you allow it 
toremain till half-dry; you will find it will then stick 
atonce. Before gumming the paper, leave it for a 
few hours between damp blotting-paper, and don’t 
use the gum too thin.—Os. 


(46985.]—Gilding the Edges of Mounts.— 
The edges of cut mounts are gilt by very narrow 
strips of gold-paper stuck round them. The bes: 
way to do is to fasten the gold-paper, back up, on 
a pane of glass, and when dry give a coat of thin, 
clean glue. When dry cut into strips jin. broad. 
Practice is necessary before you will use properly. 
—BELFAST. 


[46987.] — Tinning or Bronzing Small 
Malleable Castings.—I do not know of any 
method of bronzing iron without melting it ; but 
perhaps the following may suit :—To render iron 
us white and beautiful as silver, take ammoniacal 
salt in powder, and mix it with an equal quantity 
of quicklime. Put them all together into cold 
water and mix well. When done, any piece of 
iron which you shall have made red-hot will. if 
you steep it in that prepared water, become as 
white as ailver. You must not get the articles hot 
enough to burn them, and use a clean fire. A 
little practice would assist. —A FELLOW- WORKMAN. 
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The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellowo contributors, 


Since our last, E. Devaux has replied to 46256; W. 
Robinson, jun., 46418. 


46383. H.P. of Locomotives, p. 43. 

46335. American Birch Stain, 43. 

46394. Timing French or Other Penduluins, 44. 
46398. L. and N.W. Engines, 44. 

46103. Cottage Building, 44. 

46118. Photography, 44. 

46121. Boat-Buildinz, 44. 

46612. N.L.R. Engines, p. 138. 

46623. Numbers of Midland Coaches, 138. 
46626. Chemical Balance, 138. 

46632. London Examinations, 133. 
46635. Imitation Marble, 138. 

66618. Chimney on Girder, 139. 

46650. Electrical, 139. 


QUERIES. 
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{46995.}—Sutton’s Storage Battery.—I havo 
coastrocted a storage battery on Sutton’s principle, an! 
before using it I shall be glad if some electrical friend 
would answer the following questions :—In charging th> 
cells, must they be put to the dynamo-micrine t» be 
charzed one at atime, orcan they be put on all at once, 
or cın they be charged both ways? After charging the 
storage battery with the dynamo-machine, is there any 
dinger in huniling the connections of the battery when 
making tho contacts to the lamp t> be lighted with the 
naked hands? and if so, would indiarubber gloves do 
for insulatora ?—Etxrorraic Lian. 


[46996.]—Italian and Spanish Locomotives. 
—I would be much obliged to auy correspondent who 
would give a deszription of any Spanish, also of any 
Italian, express passenger locdmotives.—Tynre. 


[46997.1— Piano Warranty.—To Mr. F. Werner- 
VIELD OB Ma. W. H. Davres.—l haye a trichord upright 
piano, without the check-action, cutulngued at 44 
guineas,and warranted for tive years. Three years of 
the warranty term have expircd, and two strings of the 
highest G have broken, tuus affecting, also, the G-sharp 
above—one long string being adapte! for two notes in- 
stead of two shurt strioga. The touch has also become 
somewhat loose, which detracts much from the pleasure 
of playiug the instrument. The wires have become rus'y 
where pieces of flannel or some stuff underl'e them only. 
As I am rather disappointed with my purchase, I should 
be glad to hear whether these defects should be made 
good by the makers ?—J. Jonrs. 


(46993.]—Organ.—I om iatending to 21d two rows of 
pipestomy organ. It has at present four rows, us 
folows:— 


Stopped Diapason... .. 5G pipes, wood, Sft. tone. 
Piincipal vis: e 58 p metil, 4ft. p, 
Wald Flute............... 56 p wood, 4ft. ,, 
Piccolo wicivaisesce sass 5j y sy 2it. y 


The pipes I am thinking of a:lding are as follows :— 


Open Diapason ...... 56 pipes, metal, Sft. tone. 
Dulciana ..,ceccesseees y SEO. ogy 
Bourdon ..........08.-- 32 ,, wood, 16ft. ,, 


I would like to place some of the pipes in a swell-box ; 
but I am not sure which of the rows of pipes should be 
chosea for this. I should be greatly obliged if some of 
your numerous correspondents could assist me in this, 
and if they think a reed-stop would be advisable of 8ft. 
tone ia the swell. I would like the swell-box to be as 
smal: as it is possible to have it. The room in which my 
organ is placed is not very large.—Carean Hostis. 


{46999.1|—Piano Repairs.—Will any of the readers 
of the“ Kk. M.” kindly give me ivf rmation on the 
following points ?—1. To put new strings in an upright 
piano? The strings are not fastened at the bottom, but 
simply pass round a peg, the same string being used for 
two conse:utive notes—e.g., G and G-sharp. 2.With what 
to clean rusty wires? How to remedy a somewha® loose 
touch? I know none of the names given to the different 
parts of the construction, but ama god hind at tuning, 
and tuning only—no repairiny.—J. Jones. 


(47000. ]|Model Steamboat.—I have a boat which 
has, up to now, gone by clockwork ; but I waat it to go 
by steım. It 1s of the following dimensions :—Length 
1ft. llin , breadth 4hin., depth 3jin. Would an engine 
Jin. bore, lin. stroke, be sutlicient to drive the boatata 
moderate spee l, with a sc:ew 2\'n. in depth? Ifo, 
what siz: biler would it require ? Would a boiler 6in. 
long, 4in. diam., with bottom ends flanged for a lamp, be 
sutlicient to drive the engine? Any hints would oblige — 
AMATEUR. 


(47001.]—Miniature Electric Light.—To Mr. 
Lancaster.—Wou'd you o'wige by ing me how to 
make a miniature electric light for a scarf-pin ?—the 
battery, &c , to be carried in the pocket. I read about 
them at the Electric Exhibition in London. Please give 
full instructions about the making of it.—H. A. P. 


(47002.]—Black Paint for Window-sashes. — 
Can any of your readers, from experience, recommend a 
black paint witha fair umount of gloss that will stand 
upon window-sashes in a direct southern aspect withuut 
blist rng ?—G. V. Batt. 


{47003.]- Storage Battery.— Will any brother- 
rcader kindly answer the following questions !—1, If the 
current of the storage cell would do to ring an electric 
bell through about 50 yards of wire? 2. If the current 
of a storage cell of dimensions below is any stronger than 
the battery which charges it, say two j-pint Bunsens? 3. 
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How long a current from a storage cell in which lead 
plate was 72 sq. in. and copper 60in. would last if con- 
nected for 20 minutes each day !—KELECTRICIAN. 


[47004.])—Bread.—How is it that English bread is so 
inferior to foreign ? My foreign friends when they first 
come over can’t stomach your bread at all. They call ic 
“ semi-dried dough.’’ How is English bread made ? Does 
the fault lie in the material, manipulation, or in ignor- 
ance of the proper method of making !—Drsaustep 
FOREIGNER, 


o Sani of England.—I should feel much 
obliged if anyone of “ours” would kindly inform me 
about the following ?—I want to pay into the Bank of 
England a certain amount, say £500, inonesum or inin- 
stulments, such amount to convert d into a life 
annuity, payable to my heir afier my death. What rate 
per annum does the Bank of England pay, if the £500 
is non-returnable—i c., if the £500 remuin ın the Bank 
in perpetuum 7—CANSTALL. 


[47006..—Collodion Balloons.—Will someone of 
“ours ” kindly inform me bow to make the above, of, 
ray, 4 to Gin. diam. ?—PaoLo Earmo, 


(47007..—Photographic.—I use Swan’s dry plates, 
but my negatives are frequently distigured by small 
rouud spots of clear glass, which I would like to get rid 
of. negatives seem all right till nearly dry, when 
small pieces of the fiim burst up and detach themselves. 
Would somebody kindly inform me of the cau-e and 
remedy ? If I cannot prevent the spots, how should I 
touch them out ?—PERTHSHIBE Farmer. 


[47008.]—Ferrous Oxalate Development.—Can 
negatives developed by ferrous oxalate be intens'ficd ? I 
can get abundance of detail in my negatives, but they 
are not dense enough to insure a good tone'to the prints. 


(47009..—Naval Architecture Govt. Sc. and 
Arts Exam.—Wi1 some reader kindly say what are 
the best books to study for the elementary stage of this 
subject ?—VoLvox. 


(47010.1—Magneto-electro Machine.—Can I 
magnetise 7in. horseshoe magnet of steel lin. by gin. by 
current from Smee’s battery of 60 c-lls, plates 2hiu. by 
3in. ? What amount and sized wire required, and how 
wound on horseshoe? Would same current passed 
through wire on bobbins of machine answer purpose as 
electro-magnet with which to magnetive the horshoe ? 
And lastly, how should wire be wound on bovbios of 
ordinary magnets—both same or reverse ways !—G. H. 


{47011.}—The Voice.—A few practical hints from 
any of your readers as to the best means to pursue for 
self-cultivation of the voice, and to strevgthen, pr. serve, 
and improve its quality and clearness for singing in 
public? Further, to avoid t uskiness ? Also, dryness of 
the mouth and throat just previous to and during sing- 
ing, will be received with best thanks by—AN AMATEUR. 


(47012..—Transmitter.—I should be glad if any 
reader would kindly give a description of, and informa- 
tion how to make, the best and simplest transmitter in 
connection with the Bell receiver? I want the telephone 
for use between house and stable—a distance of about 
100 yards.—A. REEL. 


(47013.]—Steam-launch.—I should like to keep a 
small steam-launch, but do not live on the waterside. I 
have made inquiries of several watermen, and they tell 
me that I could lay a smali launch off any stairs, pro- 
vided I did not anchor in what is termed the water nen’s 
way. Now in front of our stairs at Deptford, there is 
plenty of room and shelter, as the cattle-market jet'y 
runs outa good way. Tne boat I propose would be 
about the size of a waterman’s boat.—srTeam-Launcu, 


[47014.]—Steam-power.—I am a wood-turner, and I 
wish to drive my lathe by steam-power. Is there any 
official tu interfere (Board of Trade, for instance), or 
have I to register my engiae and boiler, or the fact that 
Iamauser of steam power? In short, is there anyone 
to prevent, excepting, of course, the Insurance Co., who 
insure the house? Also, will the water company 
charge for use of water for 1 h.p. boiler?—Sream-ruower. 


[47015.|— Portable Greenhouse. — The glass 
panes slide in grooves, the edges of any two adjacent 

anes making (or rather being intended to make) a butt 
joint with one another. Asa matter of fact, very many 
panes are not cut square, and some are as much as jin. 
apart. I have thought of applying stiips of tape 
covered with indiarubber solution as plasteis to cover 
these gaps, but doubt if the sun would not cause 
them to peel off. What cement would be the best !— 
GLATTON. 

(47016.|—Repairing Ebonite Dish.—I have 
broken an expensive ebunite dish. One large piece with 
clean edges that exactly tits the hole is out of one aide. 
How can I mead this to withstand photographic chemical 
solutions—all used cold ? The ebonite is no thicker than 
curdboard, and the dish must not be patched with any- 
T ae will much reuuce the size of the dish.— 

. T.B. 


(47017.J—Tricycle-making.—Will any correspond- 
ent give sketch (dimensioned), trom which parts wight 
be purchased and fitted up at home ? I shoud like it be 
a convertible, that is, by detaching a smuller wheel at 
side, and inserting the treadle and a second driver, or as 
the Coventry tricycle, which, I think, would be easier to 
make. But is it (that is the design) put-nted, or is it 
only some particular part, as I know 1f the general design 
is patented, I should not ba allowed to make. I preter 
the open front machine, by what I can see of the adver- 
tisements in your paper, if I cannot make the Coveutry 
tricycle.—J. O. E. 


(47018..|—Marine Screw-propeller.—I shall be 
glad if any kind reader can imtorm what advantage I 
shall obtain by having two screws on same shaft in lieu 
of one I already have 2\in. dia., with three blades, 
and pitch bin., as I want to increaso tue speed of my 
boat, as I have plenty of engiue-power, and oblige— 
TurustT Disc. 


[47019.]—Disinfection.— I am most anxious to 
become acquainted with the most recent and approved 
scientific principles involved in, and methods of, disintec- 
tion. I mean especially with referenc- to large quanti- 
ties of clothing, bedding, furniture, rooms, &c., and the 


apparatus necessary for carrying out the same on a large 
scale. Perhaps our valued correspondent, Dr. Edmunds, 
or tome other gentleman practically acquainted with the 
subject, will kindiv inform me where I can obtain such 
informati n, or refer me t» some work from which I can 
gather the required knowledge ?—T. R. 8. 


(47020.|—Mus. Bac. Degree.—I should be very 
glad of any information about this degree. Is it possible 
fur any but students at the Universi ies to compete for 
those at Oxford and Cambridge? Where can I obtaia 
particulars of tbe examinations, and of those for the 
Loudon degiec? When are they held, and which is con- 
sidered the easiest exam. ?—L. R D. 


[47021.}—Telescopes at the Crystal Palace.— 
It is with great pleasure thit I inform you that your ex- 
cellent journal is making great prozre-s amougst the 
students of the Wigan Miumg and Mechanical School. 
Nearly two-thirds of the students are weekly eubs:ribers, 
and as new scholars keep coming in every session, your 
circulation will keep increasing, as when once they com- 
mence to be readers, they look with pleasure for its ap- 
pearance. Since last year I have myself introduced it to 
three improvement societies, and they, too, are now 
taking it iu we-kly. I shou'd be very much obliged if 
any of your London readers could inform me who is the 
maker of the telescopes in the tower at the Crystal 
Palace? Als», the dia. of the object-glasses ? AsI have 
been told they are wonderful telescopes.—A StupeEnt. 


[47022.)~Shafting.—I have a short picce of upright 
shafting, and the top bearing at times makes a scream- 
iog noise. It never gets hot; all the oil I can pour on it 
makes it no better, and there seems nothing wrong with 
it or the foot-step.—J. A. 


(47023.1—Seasick.—To De. Epmonps.—Will you 
kindly tell me what to take when sick at sea, as I am an 
abstaiaer 7—A REcIIABITE. 


[47024.)— To “ Sigma.” —I wish t use a Swan’s 
lamp of 20-cundle power occasionally, and to have 
power always available. It appears tu me from what I 
have read in the “* E. M.” that this could be readily 
accomplished by m-ans of a Sutton secondary battery of 
copper and amalgamated lead plates, Will you please 
say the simplest way of constructing one of sufficient 
size iu the most compact form, and the best battery to 
use for charging the same ia the most economical 
manner? Also, how to charge the secondary from the 
ordinary cells 1 The secondary must be large enough to 
work for 10 hours at a time of required. I think the in- 
formation will be acceptable to many readers besides— 
IncaNDeESscENT Liaut. 


[47025.])—Medical Coil.—To Mr. FRED. WALKRR.— 
I shall be very grateful for the promised directions (with 
sketch) as soon us pussib!e, having plenty of time to spare 
at present, which may not occucagain. Only please bear 
in mind my purse is not very long. I should like to 
know the price of wire per lb.; and if you t'ink silk- 
covered is preferable, I will use it instead of cotton- 
covered.—G. D G. 

(47026) -Meltıng Brass Dust.—I have a quantity 
of brass turnings snd filings which I wish to melt up and 
cast myzelf, Which is th- simplest way to do the same ? 
I have a large fir- place in my cellar where a range has 
b-en taken awav ; the flue runs three stories high. Myself 
and friend thought of building a furnace with bricks and 
lining with firecluy, coke fire.—Bxass Dust. | 


[47027.]—Electric Current.—Does the current in a 
Gramme armnatu:e aise from the influence of the field- 
magnet on the culls, independently of the iron of the 
ring? Oris it solely caused by the iron of the armature? 
Or if both contribu'e, in what proportion esch? In 
tukiog current off commutator, do all the coils yield, or 
unly the two coils atthe neutral points? Is there a better 
ring armature (ban the Gramme, or any vther form that 
would not give alternat ng currents ?- Davin. 


{47028.] — Slow Motion for Lathes. — To 
“ E. W. G.”—I beg to tender my most sincere thanks to 
“F. W. G.” for his able reply to my query, re Four- 
jaw Chuck. ‘The illustrution is al that culi be 
wished. Should I find any technical ditficulties in the 
construction ot same, I will apply to him again. I should 
like to know if any read ror correspondeut of * E. M.” 
has tries the slow motion described by Mr. Younga 
short time azo (working with a chain from crank to 
pulley), and whether it gives satisfaction 1—Ciuck. 


{47029.)—Difficulty with Ooil.—To Mr. Lax- 
CAsTER.—I have wade a coil ot the folowing dimensions: 
Length of ree] 7in., tue tube made of curtridge piper, 
thoroughly glued and well dried, with ebonite ends 4in, 
equure an jin. thick; the tube is Jin. interior dia.; the 
ends are glu d on; core of about No. 18 iron wire 7!in. 
long, su‘heiently soft to show but little polarity ; primary 
two layers of No. 16 cotton, weighing about ih. last 
layer parsflined, so as to soak through to the other layer; 
between p imary and eecondary a layer of paraffin, suffi- 
cient to fill up the interstices of primary, while allowing 
the rowa to be sven through it. Secondary, whieh is 
wound direct on to this layer of paraffin, consists of 11b. 
of No. 35, averaging 1,400 yar:s to the lb. here area 
good many soldered joins in this, on account of its being 
a job lot. 1t is insulated with parattin, first brushed on 
to each 10w, and then ironed in, and between each row 
are two or three layers cf guttapercha tis-ue, fastened ty 
paraffin and a hotirun. There are 18 rows of secondary 
condenser, 66 picces of tin foil 5fin. by 4$., separated 
by parathoed note-paper, neithe. thick nor highly glazed. 
Tin foils project about In, Aiter having made the con- 
denser, I heated it and pressed it very tightly, so that 
the paratiined paper stuck together Tuis coil, with a 
battery of six bichromates, piates Gin. by 3in., arranged 
for intensity, gives a spark barely jin. long, when used 
with a contact-breuker. Without the condenser the 
-park is just visible. I may mention that the breaker is 
one of the vertical form. This result puzzles me, for, 
when I had only 12 rows on and use it with only onc 
bichromate, I got a spark gin., and occasionally a forked 
one sin. long. I wotived, as I proceeded winding the 
wire beyond 12 rows, that the spark sligutly decreased, 
but attributed it to the declining power of my battery ; 
but when I came to use six cells I found that it had 
decreased still mere. 1 do not think I have used to» 
much battery powcr, as I lowered the plates gradually 
und tried the coil with them at different degrees of im- 
mersion. I have now takea off the ebonite ends, think- 


ing that there might be a leak there, but can discover 
none. Can you suggest the cause of this decrease in 
strength ?—B. B 


(47030.)—Repairing Watch.—To ‘ Atrosor.’’— 
My best thanks are due to you for your reply to my last 
query, and tbrough your instructions I have put the 
stopwork in perfect order ; but with regard to my second 
querv I riveted on the ‘scape-wheel of the verge watch as 
you directed, but cannot now get the watch in beat. The 
pallets are too far from the ’scape-wheel, as no matter 
what angle I place them at, the watch ruos down when 
wound. I have the pallets broken of two other verge 
watches, and would be glad to know how to pat new 
ones in and to remedy the above? Also, the necessary 
tools required, and the price of them? Hoping I am not 
troubling you too much.—Country. 


[47031.)—Blocking Brass Musical Instru- 
ments.—Could any reader kind'’y inform me how to do 
the above ]—MuNpDAMENTAL Bass. 


[47032.)_-Stonehenge and Sun Worship.—Iam 
much obliged to ‘‘F. R. A. S.” for kindly answering my 
query (46888). As the subject is a really intere-ting one, 
perhaps someone acquainted with Stonehenge would say 
what is the evidence connecting that mysterivus old relic 
with the worship of the sun? Does it possess angles, 
avenues, or isolated standing stones pointing in the 
direction of earliest or latest sun-rising ?—Neo. 


[47033.]—~Mining Questions.—Would some kind 
reader answer the Tono aing questions ?—1. How would 
you rebar an oblong shaft 6ft. by 14ft. ?—the wood being 
very much decayed. 2. What is the rule for putting 
column pipes for pumpin: into a shaft with regard to 
plumbing and staying? 8. What is the rule for putting 
wood guides into a new shaft 3—Mixer. 


[47031.)}—Dog-chuck for Lathe.—Will any of 
“« ours ” kindly give description (with sketch if possible) 
of a dog-chuck for lathe ? and oblige—E. D. 


` CHESS, 


—+4o—— 


Att Communications for this department must be 
addressed to the Chess Editor. at the office of the 
eae Meouanio, 31, Tavistock-street, Covent-garden , 


PROBLEM DCCXLIX.—By Dr. Gorp. 


foo 2 
a a 
Y 


lila «Yl A 
EA Yp Y 
AY E 
j 7 me a 
YY 7; AA 
Y h, Ye AA i 5 
Y ia Yi Uf 


A 
YY, WH. Yy 


White. 
White to play and mate in three moves. 


PROBLEM DCCL.—By W., Garssnaw. 
From “ The Compl-te Guide to Chess,’’ 


by H. r. L. Meyer. 
Black. 
YW, 
ma 


777 TA 
yyy te UY Yl 


7] 
WY Wy; Y 
GAL UY fA, 


pimio g 
RE Y 
Yy 7 % TA Vidar 


Yy Z 
‘OY MY 
White to play and mate in thre> moves, 


IREX 


White. 


SOLUTION TO 745. 


White. Llack. 
1. BtoQ6 1. B takes B (a) 
2. Q to Kt 2 (ch) 2. K moves 
3. P mates 

(a) 1. Kt takes B 
2. Q to Kt7 (ch) 2. K moves 
3. Mates 
SOLUTION To 746. 

White, Black, 
1. Qto K Kt sq 1. P takes P (dig, ch) 
2,.QtoQ4 2. Auythin y 
2. Q or P mates 
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A CROWN-GLASS ACHROMATIC 
TELESCOPE. 


T instrument, to which I propose to 
give this name, and to introduce to 
the notice of our readers, is so called because 
crown-glass is the ouly kind of glass which 
is used in its construction; and the lenses 
used are a convex one to reccive the rays, 
and a concave one to correct the aberra- 
tions, both of the lenses being of crown- 
lass. 

I had at first supposed that the only ad- 
vantage would be a diminution of expense ; 
but, on further examination, it would seem 
that there is so much advantage in the use 
of only ouc kind of glass, that a well- 
constructed telescope of this kind will bear 
very favourable comparison with any that 
can be made witu two sorts of glass. I 
propose to show what reason there is for 
such a hope. — 

ACHROMATISM OF THE INSTRUMENT. — 
Now, as it is obvious that the lenses will 
have to be ata certain distance apart, the 
instrument will be a sort of dialyte ; and, 
therefore, the most natural thing to do 
first is to compare it with a dialyte of the 
common construction having a flint cor- 
recting-glass. 

To do this with regard to achromatism, 
surely all that we have to do is to write 
down, side by side, the conditions necessary 
for it in the two cases severally. For the 
ordinary dialytz, then, the condition is: 


b>- d p-k p bme 

J: h-a fita — 1) 

ab (mae | Boh) 
Ah ja — L + pa - 1 = 0....A. 
And for the other it is: 

Sith 0 
d= 2 +f CO E @eceoeereeeeeeeeere B. 

b 


It needs no argument to show which of 
these will practically be most liable to error 
in the application ot it. But, in addition to 
this, the tormuls B, for glasses of the same 
kind, has this great advantage—that, as Dr. 
Parkinson observes, ‘‘ irrationality ” has no 
place, and therefore we are free from the 
inconvenience of the secondary spectrum arising 
from it. And this is one of the main ad- 
vantages which the proposed instrament 
will have, not only over a common dialyte, 
but over every other kind of telescope in 
which two soris of glass are used; and 
which, if there were no other advantage, 
would seem to be sufficient to deserve 
attention. 

The equations given above are those com- 
monly used for waking raysof different colours 
emerge parullel, aud tnis is what is commonly 
meant by ‘‘ach'onatism.” But there is 
another sense in which the term may be quite 
as properly used, and which would seem to 
give better results. It is when the rays 
are made to converge to the same point. 
Let a ray falling upon the first lens at P, 
Fig. 1, be res lived into a red aud a blue 
ray, which meet the second lens in R and B, 
and after refractiun emerge parallel, so as 
to meet the axisin r and b. Then, in this 
case, the chromatic aberration—that is, the 
distance between b and r—will, thouga much 
reduced, be not destroyed, as they would be 
if they met in some common point f, and 
where the chromatic aberration is conse- 
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quently destroyed. Moreover, when the 
rays meet the axis in J and r, these points, 
cannot simultaneously be in focus, so that 
when viewed by the eyepiece, there will be 
more or les; indistinctness, which should not 
exist. if they met in a point. 

Let us. therefore, investigate the condi- 
tions under which they may come to acom- 
mon point, and first ‘suppose that the rays 
which fall upon the first lens are parallel to 
each other and to the common axis. Then, 
after refraction through the first lens, 
they meet the axis at a point whose 


Fl Gill a. 


te _ 
(a) 


e 


distance from it is f, and whose dis- 
tance from the second lens is therefore d — 
fi. Call this u, then if v be the distance 
from the second lens of the point where the 
ray meets the axis after second refraction, 
we have 1/v—1/u=1/f/f, orv= 
uf: | (u + fe). 

Suppose now that for another ray f: be- 
comes f: + ôf, and u becomes u + du, and v 
becomes v + 3v, then, since these are to meet 
in a point, v =v + ôv or ôv = 0. 

Taking, therefore, the variation of v ia the 
above equation, and putting the result = o, 
we have (u + fı) (wif, + fèu) — ufa (Su + 
éfz) = 0, which is easily reduced to 

wofe + fedu = 0 ...... ccc eee . C. 

Now, if fi’ and fi) are corresponding 
values of fı and fı for the other ray, ôf: = 
fa — fr, and since u =f — d, ou =f — fr, 
and eq. C. becomes (fi — d} (f2 — fa) + 
SELA — fè) = 0. or (A — d} h(l — 
fl fe) + fef — fi /fi) = 0; but since the 
lenses are of the same material, /:'/ f = 
fil fi = «a, say, then the last eqution is divi- 
sible by (1 — a), and gives finally 


(Aaf Af ....... sws D 

This, then, is the condition required, and 
whenever it is satisfied rays of different 
colours and parallel to the axis will meet it 
in the same point. And it is evident that 
for the values of d to be possible, fı and 
J, must have opposite signs, that is to say, 
one lens must be convex, and the other 
concave. 

Suppose, now, that the parallel rays make 
a small angle « with the axis of the lenses, 
then, equation C is the same for both cases. 
But in the latter the value of u is D F, Fig. 
2,or AF — AD orf, —dsec«. So that 
all we have to do in this, or in similar cases, 
is to write d sec « for d. This, of course, 
will not give absolutely the same value of d 
for all values of «; but as we are only con- 
cerned with rays which enter the eye, it will 
suffice to examiae what can be the extreme 
value of « for such cases. Its value will be 
angle which the t+lescope moves through, 
as the star apparently moves from the centre 
to the circumference of the field of view. 
Suppose that, in doing so, the instrument 
moves through 10’, this will be the value 
of a for that case, and its secant is so very 
nearly equal to unity that we may suppose it 
actually so without the least sensible error. 
And thus, what is true for the axial point of 
the image, or field, will be sensibly true of 
every other point also. 

If we had attempted to form the equation 


G 


lenses are of different material, we should 
get an equation involving pv’, &c.; which will 
be about as far from being simultaneously 
satisfied for all rays as is the equation for . 
rays being made parallel. : 

These two methods, therefore, of pro- 
duciog achromatiem by a crown-glass cor- 
recting lens may bothof them be proposed :— 
That which makes the rays emerge parallel, 
and that which brings them all to a point; 
and of these the latter ‘would scem to be the 
hest, inasmuch as it would be possible to 
focus the instrument more accurately than it 
could be otherwise, which, of course, is in 
every way a gain, especially, perhaps, for 
close double stars. For, when an instrument 
does not admit of being focussed very exactly 
from uncorrected aberrations of whatever 
kind, the general effect will be the same as 
in a perfect instrument thrown slightly out 
of focus—that is, would give a slightly 
larger and worse defined image, and, there- 
fore, the images would have a greater 
tendency to overlap. 

It may here be asked, “Is there nota 
third way of correcting aberration, which 
would have an advantage over either of the 
former—namcely, by slightly over-correcting, 
so as to make the blue end of the spectrum 
fall farther from the o. g. than the red end, 
in order to adapt it better for viewing 
through a Huyghenian eyepiece?” This 
kind of correction has often been used, but, 
I believe, without much success; and as it 
is altogether a haphazard one, it is needless 
to say more about it, further than this— 
that I have prepared the plan of an eyepiece 
adapted to the second method of correction, 
which I hope to give an account of after 
having, in the next number, described the 
correction of spherical aberration in the 
proposed instrument, which I hope to be 
able to show, is capable of being corrected 
to any amount of exactness. 


W. G. Penny, M.A. 
(To be continued.) 


REVIEWS, 


The Marine Steam Engine. By RICHARD 
SENNETT. London: Longmans. 


HE author of this treatise is a chief 
engineer inthe Royal Navy, and holds 

the position of first assistant to the chief 
engineer at Devonport Dockyard. His ob- 
ject in wriʻ'ing the work was to provide a 
textbook for students of marine engineering, 
which might also be found useful by those 
Naval officers who desire to obtain a know- 
ledge of the machinery in the vessels they 
may be appointed to command. For these 
purposes the work is well adapted, being 
neither too theoretical nor too general, but 
eminently practical in character, especially 
from the point of view of the marine en- 
gineer in the Royal Navy. Mr. Sennett 
has not hesitated to utilise the material he 
found ready to his hand, but in preparing 
his book has availed himself of anything 
that could render it as complete as possible 
within its own lines. Thus in the chapters 
on the properties of steam, the author 
derived much assistance from the writings 
of Prof. Cotterill, and in other parts he has 
utilised the teachings of Prof. Rankine, 
making all suitable acknowledgment. The 
historical portion of the subject is wisely 
reduced to a mere outline, which is quite 
sufficient for modern students; but in 
practical details, as well as in theoretical 
explanations, the author has spared no 
pains to make the work complete. After a 
brief introductory, Mr. Sennett proceeds to 
treat of the prime mover of the marine 
engine—the boiler and furnace — and 
having explained the nature of combustion, 
and the reason why a certain quantity of air 
is required to burn a given weight of coal 


of condition for meeting in a point where the | to the best advantage, he gives Rankine’s 
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formula for finding the weight of air theo- 
retically necessary, and then proceeds to 
show under what conditions the result 
found by the formula may be modified. 
The author's remarks are the outcome of 
practical training, and render his work of 
more value than the usual run of text- 
books, written by men who have had no 
personal experience of the actual working 
of the apparatus and machines upon which 
they write. The various forms of boilers 
and their numerous accessories are fully 
described, and the Admiralty rules and 
tables are given where desirable. The 
chapter on the corrosion und preservation 
- of boilers is as important as it is interesting. 
From it wo lera that the plan of filling 
-boilers with solution of lime to preserve 
them when not in use has been abandoned, 
and that carbonate of soda solution is pre- 
ferred. New boilers in store are first care- 
fully dried, and are then hermetically sealed 
after pans of quicklime have been placed in 
them. Another plan is to put burning 
charcoal or c- ked coal into the boiler, and 
then close up all cocks and valves. By this 
means an atmosphere heavily charged with 
carbonic acid is produced, and there is little 
risk of oxidation. The steam, the me- 
chanism, and the propeller are treated in 
the same manner, illustrations being freely 
used where they serve to elucidate the sub- 
ject. The book contains chapters on the 
indicator aud the diagrams produced by it, 
on pumping, water-tight and fire arrange- 
ments, als» one on the materials used in the 
construction of the marine engine and its 
accessories. Amongst the appendices is a 
fairly‘exhaustive list of examination ques- 
tions, and an index renders the volume 
complete and well adapted to serve its 
purpose. 


Lectures on the Scienceand Art of Sanitary 
Phenbing. By J. STEVENS HELLYER. 
London: B. T. Batsford. 


THESE lectures were delivered at the request 
of the National Health Society to working 
plumbers and others in the hall of the 
Society of Arts. It will be remembered that 
they attracted so much attention and gave 
rise to so much lively criticism that the sub- 
ject of plumbing obtained more than the usual 
amount of uotice from sanitarians, and even 
found a spare corner in the duily papers. 
The book before us presents the subject in 
six lectures, the first being introductory, 
treating of the trade and its members, of the 
public attitude with regard to the tradc, and 
of the importance of plumbing being pro- 
piy pe'formed in order to secure healthy 

ouses. Theother lectures deal mainly with 
technical details, which, of importance to 
the plumber, ere in some cases not without 
interest to the householder, who can, from 
« perusal of this book, learn the difference 
between good and bad arrangements and 
how to detect bad work—not an easy matter 
with plumbing. The necessity of traps, of 
trap ventilation, and of the other sanitary 
arrangements now adoptedin well-appointed 
houses, are dealt within four of the lectures, 
the second being devoted to a technical de- 
scription of the art of joint-making and 
pipe-bending. The work is freely illus- 
trated with woodcuts and plates, some of the 
latter being very valuable, as they show 
clearty the evils of the arrangements depicted. 
Many of those who have heard the lectures 
delivered will, no doubt, be glad of the oppor- 
tunity of posses-ing a permanent record neatly 
printed, with such extracts from the discus- 
sion as the author has thought it advisable 
to append. : 


William Hedley, the Inventor of Railway 
Locomotion on the Present Principle. New- 
castle: J. M. Carr. 

Tne author of the little work before us be- 

lieves that William Hedley is entitled to 


who have helped to make the locomotive 
what it is, and he has endeavoured to bring 
forward evidence establishing Hedley’s claim 
to be the inventor of the locomotive. It may 
be conceded that justice has not been done 
by the majority of writers to the part played 
by William Hedley in the development of 
the locomotive, mainly because he was fre- 
quently hidden under the name of Blackett, 
the gentleman who appears to have done no 
more than find the funds; but the author of 
this work goes too far when he asserts that 
“ without William Hedley, George Stephen- 
son might have lived in vain. It was Wil- 
liam Hedley who gave the locomotive its life 
and power, and made the work of other men 
possible.” Hedley claimed the ‘‘ principle 
of locomotion by the friction or adhesion of 
the wheels upon the rails”; but Mr. Zerah 
Colburn probably puts the claim on its pro- 
per ground when he says that Hedley was 
the first to work up the adhesion of tbe 
driving-wheels upon a commercial scale, for 
there can be no doubt that Trevithick had 
demonstrated the sufficiency of the adhesion 
of the wheels before the experiment was 
made which satisfied Hedley. The author is 
quite right in complaining of statements, 
still often made, that St-phenson was the 
inventor of the locomotive, when it is clear 
that Hedley made the first locomotive which 
was a practical success, by continuing in 
work for a period of half a century ; but his 
little book can scarcely be accepted as more 
thin the case from the advocate’s point of 
view. 


Progress, By JAMES Puarr. London: 
Simpkin, Marshall, and Co. ° 


THIs is the concluding volume of a series of 
cheap and readable works, which have met 
with considerable success. The titles of 
these are thus introduced by the author in 
his concluding words:—Reader, make all 
you can from ‘‘ Business,” remember 
“ Morality,” use ‘‘Money” wisely, after 
studying the true principles of ‘‘ Economy,” 
and believe that ‘‘Life’’ rationally and 
wisely Jed must end in national and indi- 
vidual ‘‘ Progress.” The contents of the 
last-named can be imagined when we siy 
that, amongst the subjects are capital, free 
labour, employés, technical education, pro- 
duction and distribution, and though the 
ideas ure not altogether original, the author 
quotes Montaigne as a defence of his 
method of writing a book :—‘‘ I make others 
say for me what, either for want of Jan- 
guage or want of sense, I cannot myself 
express.’ In his chapter on technical 
education Mr. Platt has taken a full grasp 
of the subject, and has enforced the absolute 
necessity of training in every branch of Jife, 
for the national existence depends on the 
utmost economy in production and distri- 
bution; but ‘technical education,” he says, 
“will be deprived of half its bencfit, unless 
we encourage inventive genius at the same 
time, by a complete alteration of the 
Patent Laws. At present, we stifle in- 
ventive knowledge, or, rather, deprive the 
nation of its benefit, by a tax that dis- 
courages rather than opens out the minds of 
those who might be benefactors to man- 
kind.” Those who have read the previous 
volumes of Mr. Pratt’s series will not need 
advice to procure the concluding volume. 


Elvctric- Lighting. By LE ComMre Ti. DU 


MoncEL. Translated by ROBERT Rovut- 
LEDGE, B.Sc. (London: Geo. Routledge 
& Sons.) 


Tuis is a translation of the second edition of 
Du Monccl’s popular treatise ‘‘ L’Eclairage 
Electrique ?” ; and though considerable ad- 
vances bave been mude since its original 
issuc in 1880, the translator has preferred to 
leave the matter unrevised. So fur as its 
omissions are concerned, the author will 
have little cause to complain, but we sus- 


stand at the head of the list of inventors | pect that he would have altered some of the 


statements contained in the notes. Asa 
popular treatise, the work will give just 
that information which the public so much 
necd just now, the illustrations of machines 
and Jamps being numerous, though neces- 
sarily not including the more recent inven- 
tions. Descriptions of these the translator 
has endeavoured to supply in an appendix ; 
but as, speaking of incandescent lamps, he 
tells us that the ‘‘ subdivision of the electric 
light presents no difficulties,” and that 
‘‘Fox-Lane ’’ uses a string of flax from 
which to prepare the carbon filament, we 
can only regard it as a pity that he did not 
obtain the assistance of some electrician in 
writing the appendix. Much of the text 
has already appeared in English dress in 
various periodicals; but the work will, no 
doubt, be widely read by those who wish to 
know something about elcctric-lighting. 


We have also received Hot- Water Heating, 
by F. A. Fawkes (B. T. Batsford), a useful 
and handy guide to all wishing to know how 
to arrange and put up hea'ing arrangements 
for hot-water. —— Mechanical Dentistry, 
by Cuas. HUNTER (Crosby Lockwood and 
Co.) is the second edition of a manual that 
has been received with considerable favour. 
The most considerable alteration is the re- 
writing of the chapter on celluloid, a ma- 
terial which has recently been more exten- 
sively used in dentistry.——A Treatise on 
Mathematics as Applied to the Constructive 
Arts, by F. CANFIN, C.E., is the second edi- 
tion, revised and enlarged, of a well-known 
volume of Weale’s series. The work is 
especially adapted to the wants of those who 
bave not received a mathematical education ; 
and this, the second edition, includes a 
second part dealing with the higher mathe- 
matics.—— Hints for Investors, by WALTER 
M. PLAYFORD (Crosby Lockwood and Co.), 
is an explanation of the mode of transacting 
business on the Stock Exchange. which will 
be very useful to small capitalists. ——An 
Elementary Treatise on Conic Sections, by 
CHARLES SMITH, M.A. (Macmillan and Co.), 
anda Treatise on Elementary Trigonometry, by 
Rev. J. B. Lock, M.A. (Macmillan and Co.), 
are books which may be recommended to 
students, who must have some difficulty in 
choosing works of the kind.—/Picture-frame 
Making for Amateurs, by JAMES LUKIN, 
B.A. (L. Upcott Gill), is a handy guide to 
the art of making-up picture-frames of 
various kinds, and will be found interesting 
by those who can handle such tools as are 
required. It is freely illustrated. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By Joun Watson WARMAN, 
Associate of the College of Organists, London, 


u- (S) Passing Through of Key - Action.— 
Whenever an Organ possesses more Manuals 
than One, and at the same time Two or 
more of them are to admit of being inde- 
pendently Coupled to the Pedals. it is inevit- 
ablo that either the Key or the Coupling- 
Actions will have to Cross; that is to say, one 
Set of such Action will be compelled, at some one 
point, to pass through some other such Set. It 
has already been seen (at g, ante) that it is in 
some respects best for the Tails of an upper 
Manual to overhang the Tails of tne one beneath 
it: it is now to be noted that whenever such 
overhang is secured, any necyssity for the Cross- 
ing of the Actions from such Manuals to the 
Pedals is avoided ; but that at the rame time a 
Crossing in the Actions leuding from these 
Manuals to the Palletts is thereby rendered 
almost inevitable. It is hardly required to 
remark that a Crossing in the latter Actions is 
of the mora import, becau-e o’ the greater 
number of the notes on the Manuul than on the 
Pedals. 


The most usual way of effecting such 
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Crossing of the movement to the Palletts is to 
Skew or Crank, on plan, one—we will here assume 
the Upper—of the two Sets of Keys, so that ita 
Tails come exactly opposite the spaces between 
the Tails of the Lower Set; and therefore the set 
of Stickers rising vertically from such lower 
Tails pass exactly between the said upper Tails, 
—each of the latter being so Notched on both its 
side-faces as to furnish a Mortise or Slot b:tween 
each pair of Tails, for the said Sticker to move 
freely through: sco further at d, next. And 
provided that the N..tching-out be suiliciently 
large for the Sticker to have alittle clear space 
all around it, aud the Sticker-toot be wired into 
its Key-tail in the usual way—to prevent any 
chance of the S icker’s rubbing against the 
Notch—, this Treatment will answer very well. 
Whenever the Sticker is super-broadened (see 
m, next, 2nd parag.) the Notching must of 
course be elongated accordingly. 


y. But there exist at least Five objections to 
such a method of Crossing. These are :—(c) 
sometimes additional work involved in sawing 
out the Keys: (/) extra wear sometimes thrown 
on to one side of the Mid-Pin mortise: (c) 
interference with the plucing of a Coupler 
between two Sets of Keys (see s, ante): (d) the 
€ throwing out” of the Action Points of one 
Set of Keys with respect to the same Points in 
the other such Set, aud consequent frequent 

_ necessity for a second Sxew or Slant somewhere, 
—to restore the coincidence; thus, for instance, 
if both cf the Manuals possess a Coupler to the 
Pedals, it will be here impossible to make onc 
set of Backfalls [beneath Manuals] serve for 
both of such Couplers (see g, ante), and not only 
is this so, but one of the two sets of Backfalls 
will have to be placed slightly Slunting in order 
to bring its front Noses into coincidence with 
the Noses of the Bavkfaliy to the remaining 
Manuel: (c) an End- gap or Key-gap, will in 
some cases become uuuvuidadle (see 93 q; also =z, 
next, 3rd parag.) 


For the best directions and treatment in the 
cutting of the Key Slant or Skew sco under 
Head of Scarz (at 95, 7). 


w. With the object of obtaining the upper 
Manual Tail Overhang, without having either 
to dispense with the Sticker just spoken of, or to 
Skew or to Crank the Key, several methods 
have been devised, only one of which, however, 
needs mention here. It consists merely in 
passing the lower- Key Sticker through a suitable 
Mortise cut in the Tait of the upper Key. Tois 
Treatment does away with all the Five preceding 
objections, but it introduces iu their place Two 
fresh ones, viz., (1), interference with Removal 
of the upper Manual, aud (2), liability to 
Cyphering in both of the Manuals. The sccond 
of these objections can, however, be got over, 
provided the Lay-out admits of the Stickers’ 
being made lony enough in proportion to the 
vertical distance-apurt of the two Sets of Key- 
tails (see at this point with Contracted Levels, at 
92, 9), by simply on:lting the Fvot-Wire of the 
said Sticker,—the suid Fo-t thus merely resting 
on the [lower] IXey-ti:l, and so being free to 
follow any lateral cus'ing or crocsing of the 
upper Key-tail. The Mortise through which 
Key passes mu-t of coursy be then made very 
accurate in form and size, as it hus to furnish the 
sole guide for the lower end of the Sticker. 


x, An Instance of the foregoing Treatment 
may be seen in the Organ, of 2 Manuuls and the 
Equivalents of ubout 10 Sounding-Stops, Re- 
built (see 22, s; aud 60, v) for Mr. Martin Brad. 
ley, ot Leominster, Herefordshire, in 1867,—at 
whioh time this particulur Device first occurred 
to the present writer. Phe plan here answers 
very well; but of course the difficulty of re- 
moving the Swell-Orr. Keys remains, (The 
employment of any preferable arrangement was 
hore rendered impcactieab'e by reason of the 
necessity fur tho new work’s being grafted into 
the existing old.) 


. In another Rebnild—also of 2 Manuals—, 
in 1876, by Gern, of London (~ce 28, /j, for St. 
James's, Addison-road, London (W.), tho pre- 
ceding arrangement has been adopted along 
with the refention of thea Foot-Wire of tio 
Sticker. This ix, us just implied, always a reaily 
objectionable ‘Treatmeut, for the Mortie mast, 
obviously, bo then made large, in order to ensure 
freedom for the Sticker within it, and this as 
manifestly tends to improperly reduce the aub- 
stanco of the Key; and even notwithstanding 
such increas:d freedom in tho Mortise, a Cupter- 
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ing is still liable unless the Keys be made of 
thoroughly seasoned material, for the corre- 
sponding Tails of the two Manuals may quite 
possibly cast or warp in opposite lateral directions. 
It is right to add that the Keys used by this par- 
ticular Builder appear to be generally so ‘‘dry”’ 
as to materially lessen the chance of any un- 


bidden soundizg from such a causo as the 
foregoing. 


z. After a considerable amount of thought and 
attention, I have come to the conclusion that in 
many cases (see here at p, next, Sth parag.) the 
really best method of Crossing two Key Actions 
will be found in an exact Cranking, by means of 
a suitable Iire, of the proper portion of such 
Action itself, —whether such portion be a Sticker 
or a Tracker. 


In order to explain this Treatment, we will 
suppose it to be desired to apply it to such a pair 
of Manuals as tho-e last named (at y, ante), and 
in which paic the upper Keya are, so far us the 
direction to right und left is concerned, exactly 
vertically over the lower Keys at every point. 
The lower part of the Sticker had here better 
be made entirely of Wire,—of the ordinary 
Button kind (see Department Kry-Action): this 
Wire will rise in the usual way from the lower 
Key, but, a little before reaching the under-face 
of the upper Key, it (the Wire) will tiko a sharp 
square turn or bend sideward for a distance 
exactly equal to half the plan-distince apart— 
centre to centre—of the Key-tails semitonally ; 
the Wire will then ascend vertically till itis a 
sufücient distance above the upper face of the 
Swell Key, and then turn sharply sideward— 
precisely as before, except in the contrary 
direction—s» as to return vertically over its first 
starting point; it will then be con'inued verti- 
cally for a short distance, so as to form a tang 
for insertion into a suitable S icker,—continued 
and finished in the ordinary mavner. In all 
cases where anv Action Noss which reat on the 
Tails of the Upper Manual (see d, next, 4th 
parag.) do carry Regulatiog Buttons, it will 
be desirable to form the upper elbow of the 
Cranked Wire at a point high evou.rh to favour 
the access necessary for such Rey: lation. And 
whenever euch Noses, whether Regulating ones 
or not, do extend actually dedween the Cranked 
Wires, the said upper elbows are obviously 
compelicd to bo made sufficiently high to keep 
properly clear of the said Nosex, even when the 
laiter are risen with their Key Tails. 


It will thus be understood that tho Wire or 
Cranked part of the Sticker passes between two 
K-ya in each caso. It will manifestly ba neces- 
sary to cut a little segmental or rcmicircular 
shaped Notch into the side face's of the Keys,— 
for the Wire to work freely through; and this 
Notch will be lined with Cloth, if required. A 
similar Clothed Notch will sometimes be re- 
quired on tha inner face of one of the two 
Checks of the Key- Frame (see S6, ¢). 


Where the Sticker is short enough, it should 
be composed entirely of the Wire; and, where 
there is a sufitciert amount of lengih on both 
sides of the Cranking, a Wood portion should 
be applied at loth of such sides. 


The treatment for a Tracker wiil bo adequately 
understood by what has now been said. 


When the Cranking passes between Backfalls, 
Squires, or Levers, the treatment will naturally 
be even more timple than as sforosaid with the 
Keys; for even Thick Backfalls will contain 
enough spase between them to accommodate the 
Wire without any Cutting-away whatever. A 
small patch of Cloth may bo attached, at the 
proper point, to ove side of each of the Back- 
falls, Squares, or Levers. 


zz, Tha slight increas? which this Crank- Wire 
Treatinent involves in labour and material, as 
compared with the simple Skewing of the Ikey, 
is hardly worth naming; the whole of the 
previously mentioned difiieulties ara avoided; 
uml thero remnin, ia addition, thea following 
polprble advantsves :—(@) the amount of 
rubstance at the Crossing being so small, much 
more freedom cw bo insured at such point, and 
this obvioualy diminishes the chante of an um 
bidden sounding through a ‘sticking’ of the 
action; also in cases where tho No-sa of two 
Backtalla, Squares, or Levers are acturted by a 
singly Key-tail wee f, next), or where the Back- 
falls are required to be thick enongh for a Wire 
Tracker to pass through a Piercing in each of 
them (see Departinent Key- Action), the Cranked 
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Wire will often afford the only means possiblo 
for passing a Sticker between such Backfalls, 
Squares, or Levers: (b) the Removal or Re- 
placing of the Key is facilitated, —its Tail being 
readily drawn out or pushed in between the two 
Wires: () Regulation of the Action ia mado 
easier, because the Cranked part of the Sticker 
or Tracker acts as a stopper to prevent it 
from turving round, and so there is usually 
no necessity for grasping the Thread- Wire 
with a Pliers: such Regulation is also ren- 
dered casier when it has to be performed by 
means cf a Tool inserted between each tivo of u 
sot of Stickers, because such Stickers are mudo ož 
wire—so widcnivg the opening—at the point o£ 
such insertion,—as when the Swell-Orgun Key- 
tails do carry a set of Regulating Noses in 
rear of the Great-Organ Sticker line (sce here 
the No. 4 Treatment, commencing at p, next): 
(d) the rame cuuses act to render the entire re- 
moral of tac Regulating Buttons (when taking 
Action to pieccs) ea-ier: (c) thero is no possi- 
bility of the Great-Org. Sticker’s becoming 
jammed through getting askew; aud this ad- 
vantageis obtiuin d without either the additionat 
work of super-broadening such Sticker and elon- 
gating the Notching (sve at end of «, ante), or ok 
passing the Sticker through a Key-tail: (f) it 
becomes quite practicable to allow the Noses oi 
Squares, Darktalls, or Levers expecially uf they 
be of Nun-Reyulating kind—to enter and le 
actually between the [Cranked] Stickers: (y) it 
is now possible (and is not so by any other 
method) to let Stickers or Trackers pass througa 
a Fanuned or otherwise irregularly distanced 
Action,—because the plan-amount of the Crank 
elbow can be varied in every note, or in a3 muny 
of them as is required: (4) the cranked purt can 
be altered, by bending the Wire, so as to follow 
and accommodate a lateral casting or warping 
in the Keys or other portions through which 
such Cranking passes : (i) there is less liability 
of a Sticker’s or Tracker’s dropping sway bo- 
tween Backfalls, &c., or slipping through a pier- 
cingin asiugle oue of latter, immediately upon its 
Batton being removed; and yet the C.anked 
portion of such Sticker or Tracker can be made to 
edmit of boing drawn out at pleasure through 
such piercing: (7) more space is lett for a pos- 
sibly desired Dutton-Clip for Participation (seo 
descrip. at j, next, lst parag.), if the Button 
itself be of in advance of the Great-Org. 
Stickers (ste ab 4, next, 9th pareg.) Jor any 
other advantages of tho Crark- Wire method of 
Crossin, seo Departiinents COUPLING- ACTION and 
Ikty-Acrion. 

zzz, MO Distance of the Crank-Wire Treat- 
mentis as yet known to the present author, —it 
bein x his own Device. 


(To Le continued.) 


PRACTICAL NOTES ON PLUMBING. — 
xXXIV.* 
py D. J. Davies, H.M.AS.P., &e. 
Lavatory-Sasins. 


G fitting un lavatories great care should ba 
takea in the selection of suitably tittings 
tor the class of work that has to be executed, not 
forgetting simplicity of arrangement, cleanli- 
nes3, end substautiulity of the. fittings. Such 
being tho ca-e, I propose to commenco this 
branch of the trade by first deacribiny the most 
simple, and gracually leading my readers, as it 
Were step by step, to the most eluborate and 
intricate patterns aud systema at present in use. 
The geveral hiight for Javatory-bisins is 
2ft. Gin., ard in schvuols from 2fc. upwards. 

By referrins baez to Fig. 129 in the BUILD- 
ING Wiss for Oct. 28, 1581, at 19 aud 20, 
the reracy Will sco a simple lavatury-basin svit- 
ablo for its situation aud work. Ail thet is 
requirod js a round basia 13m. or liin. in 
diameter, having u washer and pluz fixed in tho 
bottom, ani gu ove flowearm for the overtlow- 
pipe 25, which may b- branvh-d into the waste- 
pipe, es shown at 225 below the bisiu should 
be fixed rome kind ef trup havicg & cleansing 
cap and gcrev, as shown a 225 trum the top af 
the trap should be taken au eir-pipe, as shown 
at 24, and carricd up u3 shown at 25; to pre- 
vent siphonase and corrosion, or the outzo of 
the trap L W may discharge into a properly 
constructed open trap-head or otherwise ; but 


t From the Luiiding Naws. All rights reserved. 


276 


ENGLISH MEOHANIO AND WORLD OF SCIENOE: No. 897. 


JUNE 2, 1882. 


in this case it is branched into W (waste) pipe, | between the valve and washer in basin as at N| when such valves as these are fitted, make 
as shown at 37. Should the expense of carry- | (Fig. 197) and in such a manner that the pipe O | the ordinary outlet B (Fig. 148) the inlet from 


ing up an extra vent-pipe be too great, it is 
possible that this pipe may be taken back and 
branched into the main waste-pipe at about 
33, and if this is too much trouble, use a 
thoroughly well constructed open-top trap on 
the inlet end of the waste-pipe, or a proper œ 
trap, as shown at the lavatory-basin (Fig. 121.) 
It should be remembered that Iam not always in 
favour of the œ trap, but ever prefer to have 
them properly ventilated. I mention this to pre- 
vent any quibbling, and to show that I am quite 
aware that ia certain situations an c> trap will 
answer every purpose. It is under such circum- 
stances that the plumber must exercise his own 
judgment or discretion. By again referring to 
Fig. 121, published in this journal Nov. 11, 
1881, it may be seen that this basin has an 
additional fitting : instead of the simple washer 
and plug as fitted in the basin (Fig. 120) it has a 
pull-up quick-waste, as exemplified at L W 
(Figs. 60, 52, 53, and 64, in issues for August 
12 and 19, 1881.) It will also be noticed 
that to the waste-pipe from the trap there is no 
vent-pipe, but the end of this waste-pipe is 
taken right away to the gully-trap, shown in 
the left hand corner of Fig. 122, or if circum- 
stances will allow, it may be taken to the fresh- 
air inlet, part of the main in the right-hand 
corner of the fig., as the sink-pipe does; but 
under these circumstance do not branch the 
lavatory or other waste-pipes into the waste- 
pipe of the bath, simply because by so doing 
you are very likely to interfere with the draught 
of the bath- waste, and eo cause it to run slug- 
gishly and noisily; and further, it isa matter of 
v common occurrence for the bath-pipe 
water, by its induced action, to empty the other 
traps, more especially if the trap is not of the 


© pattern or kind, having an exceedingly small | 


inlet or dip-pipe in proportion to the body. 

In order to prevent siphonege I have fitted a 
full-sized 9in. deep by 6in. wide œ trap with 
an only ljin. dip-pipe, and found it effectually 
prevent siphonage under the most trying 
circumstances. Having settled about the basin 
waste-pipe and class of trap, the next thing 
for consideration will be the outlet. The washer 
_and plug is known to all plumbers, therefore let 
us next examine Fig. 196. Quick-waste A isa 


bracket to be fixed to a wooden block to the 
brickwork or otherwise ; B the union for fixing 
with a leathern washer on the inside of the 


basin; this union has a fly-nut O for holding 
the union firmly to the basin; the union may 


with white-lead be bedded to the basin; F is a 
lining for soldering or connecting to 4 shor 

length of leaden pipe, so as to connect it with 
the lining G of the valve ; H the outlet valve ; 
E the lining leading to the trap; J the pull-up 
knob, fixed by the fly-nut K to the slab or 
top ; L the deep nut or lining for connecting 
the stand-pipe M, or valve, with the pull, which 


may be done with copper-wire-chain or other- 
ane It will readily be seen that with such 


valve arrangement as this there is not any 
provision for overflow, and therefore an over~ 
flow arm must be fixed on the side of the basin, 
as shown in the dotted lines X (Figs. 197 and 
-200), or a branch inserted into the pipe, fixed 
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may be taken or bent up to the water-level of 
the besin, as shown at overflow, and having 
an outlet to discharge either into the open air or 
otherwise, as discretion or circumstances may 
dictate, taking care at the same time that this 
pipe does not siphon out the basin. If the 
outlet of this pipe has to be taken down below 
the top or water-level, an air pipe should be 
branched into the top at P, which will of course 
stop siphonage. Within the last few years the 
standing waste-pipe, so well known in connection 
with cistern-work, hss been introduced for the 
outlet valve, which will be easily understood 
on examination of the diagram (Fig. 198). 


WH 
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Suppose the washer A to be fixed to the bottom 
of the basin, and ths union bend D to te 
attached to the body X, water from within the 
basin can run down through the union and 
charge the body up to the top of the stand-pipe 
Z, and overflow, as shown by the arrows at K, 
so that it would ; 
overflow, assuming always that the overflow is 
large enough. Next, by the knob M and rod 
L, pull up the stand-pipe Z; by 80 doing the 
valve F must also be opened, which allows the 
contents of the basin to run full-pipe bore away; 
but suppose you let go the knob before the 
basin is emptied (say when half empty) unless 
you have a good air-pipe or & properly con- 
atucted © trap to allow plenty of fresh air, the 
seal of your trap will be instantly destroyed, 
and the stink arise through the standing waste. 
There is, however, 2 remedy which only to-day 
I have invented, and put into practice. It is as 
follows :—Fix an inverted cup on the rod L, so 
that its mouth or lip shall cover the standing 
waste~pipe when the knob is let goin a similar 
way that the bell-trap does, but let it dip to 
about the bottom of the basin. More will be 
said about this diagram in Water Supply, as 
also in chapters on Bath Work. 

It frequently occurs that the wastes of 
lavatories are fitted to work with a kind of 
stool valve, as shown at Fig. 148, with levers 
and chain connected to the ordinary pull; 


be impossible for the basin to}. 


the basin, so that all the water from the basin 
may drain entirely away, and see also that the 
rubber on the valve is properly fixed, with a 
pillbox lid nut G (Fig. 199), which will prevent 
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the rush of water having any effect upon the 
edges of the rubber, which otherwise will have 
a tendency to pass into the seating; as a matter 
of course, when the rubber is fixed to the valve 
in this manner, the seating must be a raised 
one, as shown at O (Fig. 199) and D (Fig. 152) 
&c. This raised seating is tò allow for the 
bottom part of the pill-box nut, which other- 
wise would prevent the valve from closing, 
unless a washer were fixed round the seating. 


Water Supply to Lavatories (Fig. 200). 


There are many different methods whereby 
the water supply can be accomplished, some of 
which are of the most intricate nature. I shall, 
however, be content to describe some of the 
more simple ones that I have fitted up myself. 
Fig. 200 is a very good lavatory, similar to one 


TM > 
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that I fitted up in Portman-square 18 years ago, 
and, morcover, one not likely to get out of 
order. A is an 18in. white and gold basin, 
with inlet pan B from hot anid cold supply 
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valves; Eis the overflow pipe, brought from 


the arm of the basin into the heel of the = trap; 
F is the quick-waste, constructed in the dip of 
the D trap, the valve being a 2in., ground in 
long pump epindle valve, worked by tha use of a 
rod and sling attached to the pull-up knob 
“Waste ” ; the levers of the hot and cold supply 
are attached to the knobs by the use of the 
chain G H. Of course the pulls are made in such 
a manner that by giving them a quarter turn 
they will hang up. To this basin is fixed the 
swing pillar- bracket L, which is used for 
shampooing, &o. The pillar is fixed to the 
marble slab by means of a fly-nut, as shown. 
The swan-neck may be fitted with universal- 
joint, or sometimes only made to swing in a 
side-direction, or it may be fitted with india- 
rubber tubing; the valve L may he dispensed 
with, and a double valve, one for hot, the other 
for cold; or it may be supplied through a 
breeching- piece, as shown in Fig. 201. ` 


WATCH -CLEANING AND 
REPAIRING. 
By “A Frerrow-Worrman.” 
(Continued from page 255.) 


T does not matter what job you do, you must 
have a foundation to work upon, and also 
a rule; we will, therefore, find the foundation 


of a barrel; Fig. 57, therefore, shows the 
foundation and also the rule. The line B to C 
should be a trae surface of the outside of the 
teeth ; B to A, D to E, and © to A should be at 
right angles; A to F would be the centre 
through the barrel. 

We will, therefore, say that you have filed up 
the holes in lid and barrel, and you wish to cut 
adead centre from F to A without loosing the 
other angles; tv do this you must fit your 
barrel, as shown Fig. 54, ona true surface, and 
the outside of the teeth must run true; then the 
point of your drill must enter at a dead centre, 
and when you have drilled a hole right through 
the barrel, you will find, on trying it, that the 
teeth run perfect. You must be careful to put 
lid on in its right place. 

Fig. 54: A is rosa for drill-bow, and also 
Fig. 56, which ruusa through B, as shown by 
dotted lines. J is foot for B, to hold it more 
firm, and R ix a square wedge, which goes 
right B and holds it down firm. Cis chuck, 
D double clamp, with screws at back, as shown 
at E. The jaws ure screwed on to the chuck 
by means of a nut at the back. You put up 
E and L in position, and then D; then you 
tighten D by means of screws 1 and 2. F isa 
washer or ring, which holds barrel, and H is the 
drill. Fig. 55 is face of chuck with jaws removed 
the black lines are slots fur jaws torun ip, and 
the dot in the middle is for a male centre to be 
screwed in, which I will speak about another 
time. Fig. 56 is .. in Fig. 54; the section shows 
& hole witha thread; the chuck C (Fig. 54) is 
screwed into this hole. 


(Zo be continued.) 


SPRAGUE'S ELECTRIC METER. 


HE specification is jast published of a 
patent taken out for improvements upou 

the electric meter, invented by Mr. Sprsgue in 
1878, which yreatiy simplify the construction 
and action of the instrument, while extending 
its applications. Tois new patent contains also 


several additions made to the meter to increase 
its utility, and appears to cover every mode by 
which electrolytic actions can be practically 
used to regiater the quantity of electricity passed 
into a circuit. 

The original idea of plates of metal acting 
alternately as anode and cathode, reversing the 
direction of the current by the weight of the 
metal traneferred, and registering the number 
of reversals, is still the basis of the instrument ; 
but all the mechanical modes of supporting the 
plates by springs or balance-beam are done 
away witb. A single moving plate is used, 
which floats in the liquid like a hydrometer, and 
which sinks or rises in the liquid exactly in pro- 
portion to the weight of metal added to or 
taken from it. As the quantity of metal which 
serves as the measure of the electric quantity is 
added to the electrode, it sinks till the limit is 
reached, when a contact is made, which sends a 
current into a reverser, whereupon the relations 
of the electrodes being changed, the metal 
dissolves, and the plate rises to its upper limit, 
and again actuates the reverser. 

Several forms of reverser are shown, which 
are intended to permit the whole of a large 
current to pass, and in which all sparks are 
prevented in a very simple manner, as both 
ends of the wires are connected together, by the 
motion of the reverser, before the contact at which 
the spark would appear is opened, so that the 
extra current has a closed circuit in which it 
passes without sparking. The register is actu- 


ated in a very simple manner by the reverser. 
The moving part of this curries a small wheel, 
upon which lies a lever also carrying a small 
wheel, and when the reverser is at rest the-e 


two wheels are in close contact. The motion 
of the reverser, therefore, lif's the lever by the 
action of the two wheels passing each other, 
and each such raising of the lever moves the 
indicatiug-train one tooth. 

An automatic heating arrangement, which 
may be applied to varivus other uses, is em- 
ployed to prevent the solution from beng frozen. 
This consista of a coi! of fine wire inclosed in 
the space between two glass tubes placed verti- 
cally in the liquid. Wuen this wire is heated 
by the current, a stream of warmed liquid will 
run up these tubes, and thus warm the liquid 
generally, and the same appliance is of use to 
prevent stratification in the liquid. The current 
is sent into the heater by an automatic thermo- 
regulator, coneisting of an air-thermometer 
fitted with wires, which close the circuit when- 
ever the temperature falls to a fixed degrce. 

The influence of change of temperature upon 
shunt ratios is guarded against by balancing 
the liquid and metal of the meter circuit by a 
shunt composed of graphite and German silver, 
so adjusted that the variation is equalised in 
both circuits; but the cure taken in the various 
designs shown in the specifications, appears to 
indicate that the intention is rather to do away 
with the complication of shunts by sending the 
whole current into the meter—a plan which will 
no doubt give loss scope to the suspicions of 
consumers. 

There is another mode of action shown which 
is based on a new idea, which may, however, 
be seen foreshadowed in the 1378 patent. In 
this construction two metal plates are employed, 
which would r quire exchuugiog fur each other 
periodically a3 the metal is transfurred from one 
to the other without reversal; but these plates 
und this metal, though they do the work, have 
nothing to do with the measuring, and there- 
fore do not require weighing. The current 
passes from them to a cylinder floating between 
them on bearings. As one side of the cylinder 


receives metal while the other dissolves, the 
centre of gravity is displaced, and the cylinder 
rotates on its axis, and by its motion records 
the electricity passing. The idea is no doubt 
promising ; but how it will perform in’practice, 
would probably require to be determined by 
action in use. ` 

But another modification appears to offer con - 
siderable promise of utility in connection with 
e ectro-metallurgy. The motion of the electrode 
is transferred to an index which traverzes a 
scale showing the subdivisions of the interval 
between reversals. This scale may be made to 
show ounces of silver or gold, and a shifting 
contact is placed over any desired quantity : 
thus, if a silvering vat contains articles on 
which it is desired to deposit five ounces of 
silver, the stop would be adjusted at that point. 
When the indicator reached this spot it would 
touch the stop, and send a current into a con- 
nected apparatua, which would eitber disconnect 
the work, or ring a bell to call attention. If 
found to work in practice, this would evidently 
save a great deal of work, and also [oss of 
valuable metals, or deficiency of metal de- 
posited. l 

If electric-lighting advances with the rapidity 
its advocates look for, the question of measuring 
the current will become of very great import- 
ance, and it will remain to be seen whether 
electrolytic action will furnish the best means of 
me.surement practically, as it does theoretically. 
If so, itis obvious that self-registering instru- 


ments must bə preferred, to any mode of merely 
weighing a deposit at intervals. 


EDISON'S CURRENT METER AND 
OTHER IMPROVEMENTS, 
A MEANS of measuring the quantity of cur- 
rent passed along a given wire is as much 
a necessity of the general system of lighting by 
electricity as the gas-meter is to the existing 
system. It may be remembered that Mr. J. T. 
Sprague patented a simple device for calculating 
the quantity of current by the amount of copper 
deposited in a shunt circuit, and it so happened 
that Mr. Edison patented, or applied for a 
patent, for an invention which is practically 
identical. He bas recently obtained & patent 
for a modified form of the invention, and ae- 
cording to the specification (4576, 1881) the new 
meter indicates a correct result with a smaller 
current than was required by the copper cell. The 
invention has been on view at the Orystal Palace, 
and was briefly described by us some time ago. 
It consists of amalgamated zinc electrodes in a 
solution of sulphate of zinc, and the sum to be 
charged to the consumer of current is ascer- 
tained by the increase in weight of the receiving 
plate—zinc, being deposited on one electrode, and 
di-solved otf the other. According to the specifica- 
tion, a heavy coat of zinc is deposited on the 
plates, which zinc is thoroughly amalgamated 
while being deposited ; but according to the 
descriptions of the process given by those con- 
nected with the invention, the plates are coated 
with chemically pure zinc, so as to reduce loeal 
action to a minimum, and they are then amalga- 
mated. The plates are about the size of micro- 
scope slidea, 3in. by lin.; they are a quarter 
of an inch thick, and are kept apart by little 
strips of ebonite about a quarter of an inch 
thick, and clamped together by ebonite screws 
passing through the centre of theirlength. The 
depositing cell is arranged in a shunt from the 
leading conductor of the house or other circuit in 
which itis desired to measure the amountof current 
consumed,—a resistance being placed in the 
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line to shunt a small definite portion of the 
current through the meter. In the wire leading 
to the latter is another resistance to compensate 
for the effects of change of temperature. This 
resistance is formed of copper wire, the electrical 
resirtance of which increases with a rise in 
temp-rature, while that of the solution in the 
cell diminishes. A sufficient length of copper 
wire is, therefore, put in the circuit to equal the 
loss of resistance in the cell, and the arrange- 
ment is then permanently compensated for tem- 
perature. Arrangements are, however, made to 
prevent the temperature of the apparatus 
falling below a certain minimum ; for when that 
is reached an Edison Jamp is thrown into cir- 
cuit, the heat from which quickly raises the air 
temperature of the box in which the meter is 
contained. When no current is being supplied, 
an clectro-magnet breaks the shunt, thus pre- 
venting tho establishment of a counter-current 
and the recomposition of the solution. In 
practice it is proposed to use two meter-cells 
placed ia a cast-iron box so connected that one 
registers at a greater rate then the other, butin 
strict proportion. One of the cells would be 
oxumined monthly by the ordisary oflicers of 
the company; tho other would be in the sole 
custody of superior cfiicers, aud would be 
examined quarterly. It is proposed that the 
inspectors, on coming to ‘‘take the meter,” 
should remove the celis and replace them with 
fresh ones, the cells so removed being taken to 
the bead office, and tho plates carefully weighed 
after being s-parated. ‘Che difference in weight 
will be calculated in webers, ampères, coulombs, 
or whatever term may bo uscd to designato the 
amount of current consumed, and the bill will be 
mado out accordingly. Whether it will be paid 
ungrudgingly remains to ba seen, for it is 
diftizult to sco what check the householder will 
have on the Electrico Light Company, and 
remembering the perennial outcry about gas 
bilis in tace of the tell-tales, which every 
consumer can read if he will try, we are 
afraid grave charges will be made when con- 
sumers have nu check at all. The copper cell, 
with the tipping beam, which registers the 
curren’ consumed on dials similar to those of a 
ga3-m-ter, is considered too delicate for use in 
the houses of customers, but will be employed at 
sations. 

Another of Mr. Eïison’s improvements is a 
method of regulating the generative force of a 
dynano-electric machine. In this invention 
(4552, 1881) a device is adopted for diminishing 
‘tho mass of the yoke uniting the cores of the 
field-ma-snets. The electromotive force of the 
generatuc is kept constant by means of an 
clectro-maguet, which acts upon a conical block, 
fituln;s a conical opening in the centre of the 
youc. In Kdison’s. well-known vertical 
inaculne, this method of a. conics] block drawn 
into thy hole in the yoke by an ¢lectro-magnet 
aud forced out by a spring and its own weight, 
can be easily adopted, but for other forms he 
provides means for partially shunting. the 
magnetic currents or lines of force away from 
the field in which the armature is revolving, by 
adjusting levers to conuect the pole pieces with 
ih.s yoke, or to connect the brust.es together. 

Anvther inveation recently patented relates to 
means ior maintaining the electromotive force 
of a current from secondary batteries by re- 
inforcing the primary current from time to time, 
so as to keep up the electromotive force in the 
consumption circuit; but as the arrangement 
cannot be explained without diagrams, we must 
rcfer those Ę1uterested to the specification, No. 
4553, of 1881. 


WILLOUGHBY SMITH’S INDUCTO- 
PHONE. 

WE mentioned in the ‘‘Scientific News” 

lest week that Mr. Wuloughby Smith 
had, ia the course of some investigations into 
the phenomena of telephony, made a remark 
able discovery —viz., that an iron plate, so held 
that the maguetic lines of force from a flat cuil 
of insulated wire could impinge upon it, would 
producy the sme musical note as that given by 
a tuuing-fork used as a make-and-break contact 
in the circuit with the coil, although there is no 
visible connection between the irun plate and 
the coil. The apparatus, which has scarcely 
yot taken a definite form, has been called the 
indactophone, a name which sufficiently ex- 
prosses the nature of the phenomena. It con- 
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sists of a board, on which is mounted hori- 
zontally a tuning-fork, one arm of which 
carries a light contact piece normally bearing 
against the poiut of a binding screw placed on 
one side of the fork. Between the arms is a 
small electro-magnet, which, when the current 
is passed, muintains the vibrations of the fork 
indefinitely. The connections are so arranged 
that the current alternates, when the fork is 
vibrating, between the main line and a short 
circuit, and in the main circuit is placed the flat 
disc or coil, made up of insulated wire, rather 
fine, held between two pieces of cardboard 
in a frame so as to resemble in shape an 
ordinary bedroom looking-glass. One end of 
this coil is connected to the battery—Mr. Smith 
used a number of Leclanché elements—and the 
other is connected through the tuning-fork with 
the other pole of the battery—that is, when the 
contact is made. The fork being set in motion, 
the current passes through the coil of the 
magnet, and a rapid make-and-break arrange- 
ment is set in full swing, corresponding in 
number of contacts to the normal pitch of the 
fork. Thus, if the latter is an ordinary fork 
giving staff C, the number of vibrations per 
second is 512, and it follows that exactly tre 
same number of magnetic changes take place in 
the coil or disc of insulated wire—consequently, 
also in the magnetic field which it creates. If, 
then, a telephone, a telephone-plate, or any 
suitable piec- of iron is held in such a posi'ion 
as regards the looking-glass-ch»p-d coil-frame, 
that the liues of force can impinge upon it, a 
sound is produced which is ideutical with that 
due to th» tuning-fork, although there is no 
mechanical connection between the recviver and 
the flat conl. It must be confeszed that this is a 
remarkable discovery, for the action is perfect, 
even when the transmitter and receiver are 
separated by a brick wall and several fect of 
air, the actual distance being limited only by 
the delicacy of the apparatus. It is obvious 
that the greatest effect will be found in that 
position in which the largest number of lines of 
force can imp'nge upon the receiving plate, aa 
this will be found in the centre line of the flat 
coil or tranemitter, the intensity varying as the 
square of the distance. The greater the number 
ot lines of force, and the greater the iutensity of 
the field, the greater will be the effect produced 
upon the receiving diaphragm. As to the dis- 
tance through which the ettect is produced, we 
be.ieve that experiments are being made tu 
determine it with some degree of accuracy ; but 
as it obviously depends, to a certain extent, upon 
the apparatus employed, endeavours will, no 
doubt, be made to perfect that first. Meantime 
we have given sufficient particulars to enable 
experimenters to tauke up the study of a very 
interestiag phenomenon. 


ELECTRICAL ACCUMULATORS, OR 
SECONDARY BATTERIES * 


By Prof. Ourver J. Loner, D.Sc. 
(Continued from page 256.) 

PLANTE and a Faure cell, though the pro- 
ft cess, aud more especially the time, of forma- 
tion is different, are, when tormed, pretty much 
the same thing; and consists of two plates of lead, 
one coated with black peroxide of lead (Pb O»), 
the other with a spongy material consisting of 
metallic lead in a fine state of division and more or 
less alloyed with hydrogen; both plates immersed 
in dilute sulphuric acid of about o:dinary battery 
strength. Two plates in this condition must, as 
explained last week, give a curreut when connected 
by a wire, the positive current flowing along the 
wire from the peroxide coated plate—the + plate— 
to the sp ngy metallic — plate, and back through 
the liquid in the other direction; the spongy lead 
becoming gradually oxidised, and the peroxide 
reduced to some lower oxide, all the time the 
current lasts—i.e., until the condition of the 
surfaces has become either temporararily or 
permanently the same. In order to bring 
the plates into the active condition they are 
first coated with oxide of lead, either 
electrically — by Plante — or mechanically — by 
Faure, which is then acted on by an electric 
current passed through the cell for some con- 
siderable time, the current being made to enter the 
liquid at the plate which is to be peroxidised, and 
to leave it at the plate which is to be reduced. 
Hence the former of these plates may be per- 
manently labellod +; for when charging the cell 
the current enters at it, and when discharging the 
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cell the current sets out from it. The other plate 
is similarly always —. ‘There need, therefore, be 
no ambiguity about these terms. The + plate is 
always to be connected with the positive pole of 
the dynamo, whether the latter is supplying the 
current to the buttery and charging it, or whether 
the dynamo is receiving the current from the 
battery and being driven by it. > 

Theory of Electro-chemical Decomposition.—It 
was stated last week that electricity was con- 
ducted through a liquid by means of two oppo- 
site processions of the constiiuent—dissociated— 
radicles of whatever substance in the liquid 
is undergoing decomposition, and that every such 
radicle possesses a certain definite charge of elec- 
tricity which it carries with it and delivers up to 
the electrode, either when it is set free by combina- 
tion with its fellows, or else when it is made to 
combine with something in metallic communica- 
tion with the electrode. It was also stated that 
the charge of electricity possessed by a dissociated 
monad radicle is constant; and that diads have 
twice this charge, triads thrice, and soon. From 
these considerations it follows—as was proved by 
Faraday—that for a given weight of substance 
decomposed, a definite quantity of electricity 18 
required ; a quantity which will be known as soon 
as we know the number of atoms liberated, the 
electrical charge of each, and the weight of each. 
Let q be the dissociation charge of a free hydrogen 
or other monad atom or radicle. We do not know 
the value of q yet, we only kuow that it is per- 
fectly definite and uachangeable. Let p be the 
weight of any atom or compound radicle released 
from a combination in which it acted as a /:-ad ; in 
other words, let its active atomicity have been 
reduced by Æ, or let Æ be the number of bonds 
which have been broken in the act of making ita 
free radicle—whichever way of expressing it 18 
preferred—then it is necessarily possessed of an 
electrical charge /'7. , 

Let N be the number of such atoms delivered 
up to an electrode in any tim», then in the same 
time a quantity of electricity Q = N + q must have 
passed through the cell; and the weight of the 
substance liberated at the sume time is N u—call 
this M. Then 

M u 


Q hq 

Now, in the right-hand side of this equation / is 
the only thing we know; we only know the rela- 
tive weight of different atoms, not the absolute 
weight of any. Let % be the ubsolute weight of a 
hydrogen atom, and m the number ordinarily 
known in chemistry as ‘atomic weight’’—viz., 
the number which expresses the weight of any 
atom relatively to hydrogen, so that p = m h ; then 
the above equation may be written 


Mm A 
Q `q 


Now, though neither 4 nor q are yet known, their 
ration has been determined by careful measure- 
ment, and it is 1-9505 in C. G. S. units; in other 
words, the electrical charge of a free hydrogen 
atom is 9505 times its weight in grammes. And 
the charge of any other radicle of atomic weight 
9505 Æ 


m 


n. and with /: free bonds is times its weight 


in grammes. 

lí the weight of the substance be expressed in 
pounds, and the quantity of electricity concerned 
in its liberation or decomposition in Ampere-hours 
—as for practical purposes is rather couvenient— 
the above number 9305 becomes 12.020, or, with 
sullicient accuracy in ordiuury cases, 12,000. So 
we will now repeat the above equation in an easy 
aud practically useful form :— 


Weight of substance ordinary ‘* atomic 
acted on in a single weight” of the sub- 

cell. in pounds = stuuce 

Quantity of electilciuy 12,000 time~the number 
passed ' through it, in of bouds released per 

Ampere-hours atom of the substance 
Whether the ‘‘ substance ” is the constituent which 
is liberated at the positive or at the negative pole, 
or whether it is the original compound, which is 
not ‘‘liberated’’ at all but decomposed, matters 
nothing. The above stutement is perfectly general 
and universally applicable. It applies also when 
it is recomposition that is going on instead of de- 
composition. 

The expression ‘number of bonds released or 
joined per molecule ’’ is not a happy one, but the 
phrase *‘ change of valency ” is no better, and the 
very simple meaning intended to be expressed is 
best conveyed by an example. Suppose Cu SQ, is 
being decomposed; two bonds are released when 
Cu separates from SO,, hence 

Weight of sulphate of copper decomposed 


“Quanuty ot electiicity pusstug turough it 
_ 63°5 + 32 + 64 
24 QUU 
But we might equally well write— 
Weight ot copper deposited _ 


~~ Quantity or 15 required 


63:5 
24,000 
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Take as another example the decomposition of 


common dilute sulphuric acid, with copper elec- 
trodes, say, 


Weight of hydrogen set free _ 1 


Quantity of E pussed through ceil 12,000 
Weight of sn!phuric acid decomposed —_ 98 
Quantity of E © RUV 


Weight of sulphate of copper formed at 
__ the expensa of the oxygen electrode _ 159:5 
Quantity ot EÈ ne sa) 
Suppose nitrate of silver is the substance acted 


on. Here only one bond is released per molecule, 
50 


Weight of silver deposited _ 108 
Quautity ut tes 2 UU 
Weight of nitrate of silver decomposed _ 170 
Quantity of electricity == «12,000 


Finally, suppose the substance acted on is Pb O, 
the protoxide of lead, then 


Weight of litharge oxidised to peroxide _ 223 
Quauuty of lo required ~~ 24,000 


Weight of litharge reduced to metallic lead, the 
same. 


Thus a current of one ampère is able to oxidise 


; 223 

on on = = iti 

e side of a Faure cell Z 1,000 lb. of litharge 

per hour, provided there is no waste, nor any gas 

given off, and to reduce the samo amount on the 

other side. Or, every pound of litharge on either 

side of a Faure cell requires 108 amptre-hours for 
its reduction and oxidation. 

If, instead of oue cell, a number x are taker 
and arranged in series, and the current sent through 
them all, the above action goes on in each cell, so 
of course the total decomposition will be 7 times 
as great. 


SCREW-CUTTING BY EAST INDIAN 
NATIVES.* 


Oe of the engineers of the great India and 

Peniusular Railroad in India, told me that 
he quitted work aud loufod a month to watch the 
natives build some heavy press screws without 
machinery of any kind whatever. ‘There were 
eight screws five inches in diumetor, twelve feet 
long, threads about one and a half inch pitches. 
The natives worked out-doors in the sand; far 


away from anything suggestive of art or industry. ! 


They secured bars of native iron, excellent in 
quality, but neither round, straight, nor of uniform 
diameters along their length. They filed these bars 
bright and wrapped around them, spirally, a ribbon 
of some fibre, the space, Xe., being regulated en 
tirely by accurate uative eyes. They then made 
mud-lined trenches which they filled with some 
kind of home-made acid. ‘they soaked the screws 
over night in this acid, and in the morning had a 
well-developed corrosion in the way of a thread. 
‘hey then neutralised the acid by bathing the 
screws in water, after which they stripped off the 
fibre and set to work with chisels and files and cut 
the threads to proper depth. Here were screws, 
but they were not round, nor of uniform pitch, 
nor with uniform thickness and depth of thread. 
They then mide a mould in the earth and stood a 
screw upright in it for a core. A long nut of 
native brass was then cast upon the screw. The 
nut was then worked loose, and the screw chipped 
at and filed at till the nut would run from eud to 
end. This was one step towards uniform accuracy. 
The nut was then melted aud cast again upon the 
screw. The screw was re-dressed till this nut 
run all right. This kiud of busiuess was kept up 
till about twenty nuts had been used for each 
screw. My friend said that the final work was as 
perfect a job of nut-and-screw fitting as he over 
saw in his life. There was no perceptiblo difter- 
ence to be felt in running a nut from end to end on 
a screw. 

` It is not uncommon in our Southern States to see 
old sugar-cane presses built entirely of wood, with 
a wooden screw about five feet long, 14 inches in 
diameter, and witha thread, as near as I can remem- 
ber now, about three inches wide, which would be 
six inches pitch. 

The nut is formed in two immenso wooden blocks 
firmly keyed together. These screws and nuts are 
cut out with a mortisivg chisel, mallet and saw. 
The work is all accurately marked oif geometrically, 
before the cutting is commenced. Many of the 
southorn millwriztts particularly pride themselves 
on their ability to luy off these nuts and scrows. 
The student in mechanical drawing who has ad- 
vanced to the projection of a section of threaded 
nuts, would probably find himself stumped if he 
attempted to put his kuowledge into practice by 
laying off the lines in the hollow cylindrical surface 
of a half nut. 


® Extracted from a paper by't CuorRvAL,” in efi rice 
Ween pap y ’ 
HUAC TWIST, 


Few lathesmen ever lose faith in the accuracy of 
the lead screw of a lathe. If they will take a walk 
along the length of a lathe they will be able to see 
the difference between one part and another. The 
actual number of threads to the inch make but 
little difference because they can do whatever they 
wish to do with the aid of the change gears. Lut 
it is very important to know that the number of 
threads to the inch is regular throughout the length 
of the serew. A ten-thread screw should bavo a 
hundred threxds in ten inches; but measure one 
and see about it. One inch will be found to have 
ten threads; the next, ten and one-hundredth, 
perhaps; the next some other trifling variation ; 
and so on throughout the length. Not only will 
every inch vary from the other inches, but one 
thread is likcly to be a different pitch from the 
thread right along side of it. It will be at once 
seen that the screws made by the natives in India 
were probably much more accurate than they 
would have been, if they had been cut in a lathe 
with the lead screw in the ordinary condition. 

Lathe makers throughout the world follow the 
plan of cutting their lead screws from a master 
screw, procured from the shop of Sir Joseph Whit- 
worth & Co.,in Manchester, Kugland. Whitworth 
early discovered that screws were not accurate 
enough, even for ordinary shop-work, and at onve 
commenced to produce a reasonable standard. As 
near as I can understand the matter, Whitworth’s 
work stood unquestioned just so long as it 
stood untested. Every one who has gone into 
any class of work which was to be based on the 
uccuracy of a screw, such as measuring machines, 
graduating machines, &c., &c., has quickly found 
that tho best screw to be had was a Whitworth 
screw, and that a Whitworth screw was not good 
euough for the work. These parties have generally 
contented themselves by using a Whitworth screw 
in connection witha device for correcting the errors 
discovered. Some of them have gone into the 
matter of constructing an original screw, by 
methods which will in themselves insure the 
accuracy of the work. I understand that The 
Pratt and Whitney Company, in the construction 
of their gauges, have determined to go to the bottom 
of the thiug, and that they are now ia the midst of 
a laborious research after an accurate inch aud a 
screw of uniform pitch. 

One of the Whitworth devices to overcome errors 
was as follows: He cut ten screws a foot in length, 
tuking great care in the operation to use the same 
part of his luthe screw ‘all the time. When these 
short screws were done, they were, of course, 
copies of a single foot of his old lathe screw. They 
kad the errors of that foot, but had not the errors of 
any cther foot. He then bored a hole through these 
screws and faced them accurately toa length, testing 
them in his measuring machine which measured to 
the mi!lionth part of aninch. He then strung them 
ona bolt and thus made a long screw of them, of 
which every foot was bound to be thesame. ‘There 
might be twelve different kinds of inches in cach foot, 
but the feet were uniform. Hoe then made a nut of 
vreat length, so that it could not be said to ba 
governed by any one particular inch of a foot, and 
thus became operated on by at least two of the sec- 
tions at once. Waith this built-up screw he cuta 
long screw, and it looked as if he hid certainly 
eliminated all sources of errors. But stiil the 
first cluse tests made of them showed that no one 
thread was like auy other thread, and that no one 
thread maintained a uniformity of spiral during its 
complete, single convolution. 


EFFECT OF HEAT ON A BATTERY. 


4 MONG sundry recent attempts to improve the 
£) galvauic battery, we note one by an Italian 
engineer, Signor Gaudini, who describesin Natura 
the results of experiments in heating batteries. 
Ile considers that this application of heatisof much 
iutercst, both from a theoretical and a practical 
point of view. 

Of the various types of batteries tried, thut 
which yielded the best results was as follows:—A 
cast-iron vessel containing a porous vessel ot terra- 
cotta, surrounded by a hollow cylinder of zinc, 
which acted as the positive electrode. A prisin of 
carbon within the porous pot served as negative 
electrode. The exciting liquid was a solution or 
chloride of sodium, and the depolariser a super- 
saturated solution of bichromate of potash and 
sulphuric acid. 

In the cold state, this couple gives an intense 
but inconstant current. When placed, however, 
on a small vus-heater, its curreut increases con- 
siderably in intensity, and continues constant, with 
closed circuit, as long as desired if properly 
managed. The flame should be regulated so as to 
keep the temperature of the various parts at about 
100" C.; and one should add, from time to tiine, to 
the porous vessel a few crystals of potassic bicbro- 
mate, with sulphuric acid, and to the outer vessel 
some salt water. 

With such care the battery will furnish a 


í current much more intense than that produced in 


the cold state. The increase of intensity arises 
from a diminution of the internal resistance, aud a 
notable increase of the electromotive iorce, as will 
be seen from the following :— 


E R 
Battery used cold 2:10 0:32 
i » hot 244 071 


Here the values of E are expressed in Volt units 
equal to 100 millions, or to 16° absolute units of 
electromotive force, corresponding nearly to that 
of a Daniell element; and tho valucs of Rare ex- 
pressed in ohm units equal to a billion, or 10? 
absolute units of resistance, nearly corresponding 
to that of a column of mercury at 0°, one motre 
long and 1 sq. mm. in section. 


The fact of diminution of the internal r-sist- 
ance is in perfect harmony with known properties 
relative to conductivity of liquids, and need uot 
cause any surprise. The increase of electromotive 
force deserves more consideration: it may, per-. 
haps, be explained by supposing that the heat 
promotes the chemical action, and the osmotic 
current through the porous diaphragm. As to tho 
constancy of the current, it is certainly a consn- 
quence of the lessened polarisation of the electrodes; 
because, with increase of temperature, the de- 
velopment of gaseous bubbles is facilitated. 


In fine, the advantages claimed for this heated. 
battery aro as follows :— 


l. A great and constant electromotive force. 
2. A small and invariable resistance. 
3. No noxious emauations. 


4. Easy composition, always presenting the same 
conditions. 

5. Facility of adding new materials. 

G. Cost comparatively slight, since the unpro- 
ductive consumption being small, the saving in 
that part quite compensates the greater expense of 
heating. 

7. Lastly, a battery of six elements, formed cach 
of an iron vessel about Cin. hizh, and Jcin. 
diameter, with all the rest in pruportion, may cost 
about sixty lire (say, £2 5s.), and, used with heat, 
will givea current comparable to the maximum ob- 
tainable froma Paciuotti dynamo-e'lectric machine, 
modified by Gramme, which, with supports, will 
cost about 900 lire (say, £10). lt may beadded 
that this battery in the cold state will vive a ready 
current of brief duration, os it remains a long time 
unaltered with open circuit. 


UTILISING THE MoTIoO‘. Ok 
SEA. 
EVERAL methods of utilising tidal motion and 
the action of sea-waves for obtuluing a store 
cf motive-power have been proposcd, und somo of 
them have been patented, but have not at present 
been brouvht into use, the expense of erecting the 
necessary works being probably out ef all propor- 
tion to the power to be gained. In fn Nature, a 
method of utilising wave-motion is desurbed as tho 
invention of M. V. Gauchez, who would suspend 
a large float by ropes from a puliey outside ofa 
stone inclosure built a short way irem the beack. 
Within the inclosure is a bell-rhaned iron vessel, 
suspended from a central-pulley system, connestcd 
with the float pulley. This moves up und down in 
correspondence with the float, ou a block of 
masoury, which has passages communicating wita 
the air-space above and with a pipe below, extends 
ing to a reservoir on shore. The bell. in rising, 
sucks in air through valves in its upper surface, 
and, in falling, forces the air along the pis-ages to 
the reservoir, The ropes are kept always taut by 
means of a weight hung in air from a pulley con- 
nected with the central system, andthe b-ll bas at 
its lower part a caoutchouc membrane connected 
with tho block of masonry. M. Gauch:z specifies 
the dimensions which, he thinks, would ineure a 
rapid tlow into the reservoir aud involve no ¢xces- 
sive heating. Anotber scheme, by Prof, Weli- 
ner, of Brùun, is described in Diugiers Journal. 
Fixed aloug a sea wall is a sort of air-trap—a 
metallic case, open below, now in air, now m 
water, as the waves beat on it. At the top this 
commuuicates through valves and pipes with a 
reservoir, iu which the air is compressed, and tho 
force thus supplied may be directly utilised for some 
purposes. Prof. Wellner brings a pipe from tbo 
reservoir to the lower part of an wir-wheel, which 
is like an overshot water-waieel. immcrred in water. 
The air displaces the water from the cells, and 
drives the wheel round, while expanding and 
rising to the surface. The system works with 
different degrees of compression, if the air- 
conducting tube be provided with several valves, 80 
that the air may be admitted to the wheel at 
ditferent depths, according to the pressure. With 
small waves and compression it is admitted higher. 
This arraratus Prof. Wellner proposes to uso for 
supplying cooled air to beer-cellara, larders, &c., 
in hot climates. 
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VEriva! 
SCIENTIFIC NEWS. 
—+-44———— 

Y the end of this week comet Wells will 
cease to be above the horizon at night, and 
itis now considered to be scarcely bright enough 
to be seen during the day, even when it reaches 
its brightest. The p>sition on June 10, accord- 
ing to Dr. Oppenbeim’s ephemeri, will bo R.A. 
5h. 6m. 37s., N. Dec. 21° 38:7’, Berlin mid- 
night. After that date we may possibly hear of 
some good observatins beivg made in the 

southern hemisphere. 


According tothe Dun Echt Circular, No. 62, 
the spectrum of the nu:leus of Comet Wells 
‘deserves the closest attention, as it shows a 
sharp, bright line coincident with D, as well as 
strong traces of other bright lines, resembling 
in appearance thcse seen in the spectra of y Cas- 
siopeice and allied stars. 


Mr. O. Stone has published, in the sixth num- 
ber of the publications of the Cincinnati Ob- 
servatory, the results of a scrics of micrometrica! 
measurements of 455 doub!e stars made with 
the llin. refractor. The stars selected are in 
two classes—those which are to form part of a 
general catalogue of double stars between the 
equator and 30° S. Dec., and those in either 
hemisphere which Mr. Burnham noted as re- 
quiriug further observation. 


On June 1 Mr. Clement L. Wraggea expected 
to have all his upparatus in working order, and 
to renew his observations at Ben Nevis and Fort 
William. A new fixed station is being estab- 
lished near the Lake at an elevation of more 
than 1,800ft. above the sea, and Mr. Wragge 
will make observations during the ascent und 
descent by meaus of travelling instruments, so 
as to localise disturbances in the atmosphere 
between the summit and Foct William. On the 
sumwit itself be will make five observations at 
intervals of half an hour betweeu 9 and 11 a.m. 
Self-recording instruments wiil take the tem- 
pas at 9 p.m., and tha apparatus supplied 

y Dr. Angus Smith will measure the actinisın 
of the suus rays and of daylight. Mr. 
Browning has also sent a rain-band spectro- 
scope. 


Lord Rayleigh, professor of experimental 
physics, at Cambridge, has been awarded the 
Hopkins Prize for his papers connected with the 
theory of vibrations, and especially for that on 
the theory of resonance. 


The 49th annual report of the Royal Cornwall 
Polytechnic Society, as usual, contains some 
interesting papers, with notes on new inventions, 
and the meteorological tables. This society 
does a large amount of good, and we are pleased 
to see taat it is progressing in every way satis- 
factorily. 


Mr. Stretton has issued a third edition of his 
brochure on Railway Accidents, which can be 
had of Simpkin, Marshall, and Co., or of Messrs. 
Spencer, L-icester. There are four plates—viz., 
a diagram showing the arrangement of Sykes’s 
electrical sigaal apparatus, the diagram for 
calculating the efficieucy of brakes, and two 
plates showing the details and geuceral arrange- 
ment of the Westinghouse automatic brake. 
The text has been revised, and several addi- 
tional paragraphs inserted. 


The 68th annual report of the Council of the 
Royal Geological Suciety of Corawall contains 
the president’s address, the reports of the 
officers, and several useful papers. The accounts 
.thow that the financial condition of the society 
is satisfactory. 


The society of Telegraph Engineers” and 
Electricians have appointed a committee to 
report upon the fire-risks of the electric light. 
The committeo consis:s of Professor W. G. 
Adams, Sir C. T. Bright, Messrs. R. Crampton, 
R. E. Crompton, W. Crookes, Warren De La 
Rue, Professors G. C. Foster and D. E. Hughes ; 
Messrs. E. Graves, W. H. Preece, Alexander 
‘Siemens, Spagnoletti, A. Stroh, and Sir William 
Thomson. 


A peculiar effect upon workers in a bichro- 
‘mate of potash factory in Russia has been 
noted: ahole being made in the septum of the 
nose, the partition after a time disappearing 
entirely. Some of the men have been employed 
for ten years without being affected, while 
others are attacked in the first month; but 
that the disease is somewhat more than an in- 


dividual peculiarity is eviceit from the fact. 
that an in-pection of all the haus proved that 
more than 50 per cent. cf the men had diseured 
noses. The early symptom: are a slight 
tickling of the part affected, followed by bleed- 
ing, but with no uncomfortable feelings, and, 
in fact, the destructive process is painless. 


Mr. J. L. E. Dreyer has been appointed 
successor to the lato Dr. T. R. Robinson as 
director of the Armagh Observatory. 


The ultimate effects of a régime in which 
small doses of arsenic are given from time to 
time are in +triking contrast with tbe earlier 
ones. According to MM. de Poncy and Livon, 
cats so treated seem improved at first; they eat 
more, and fatten, and have all the signs of very 
good he:lth. But by-and-by they begin to 
grow lean, are subject to diarrhœa, loose appe- 
tite, and seem languid; snd at lergth they die 
in a state of poverty of blood (anemia) and 
leanness. On examination, one finds the 
muscles (the heart included), extremely pale ; 
the liver, lungs, kidneys, and mesenteric gang- 
lions all have the characters of fatty degenera- 
tion. 


A valuable report by a French Government 
Commission, on the rupture of vables in mines, 
appears in a recent number of the Annales des 
Mines. Among other points, we note the 
affirmation thut metallic cables, both steel. and 
iron, may be used with as much security as 
cables of textile material, proper care being 
taken in providing and mnintaining them 
(and more is needed). In very moist pits, 
especially with acid water, aloe cables ure pre- 
ferable; in pita, with return of air, and some- 
what high temperature, metallic cables. Where 
flat cables are used, the textile allow of better 
equilibrating the motion of the engine than the 
metallic, Round metallic cables are more eusy 
to make well tban flat ones, and with conical or 
spiraloid drums, admis of regulating th» engine’s 
motion very conveniently. (French manayers, 
it is stated, do not, in ordering cables, specify 
details and conditions of working sufficiently.) 
The resistance to rupture of hemp2n or aloe 
cables varies largely with choice of material and 
mode of manufacture, and careful experiments 
should be made with the yaru or cable (the 
cable should not contain more than 20 per cent. 
of tar). The wires of a metallic cable should 
likewise be tested, both for flexure and torsion. 
Marks of fatigue of a cable generully appear 
out-ide; but with metallic cables, long used, it 
is well to make direct experiments on isolated 
Wires, or on the ends. The importunce of 
diameters of winding being as large as possible 
is greater for metallic than for textile cables, 
and fur steel than for iron cables. The minimum 
diameter for iron cables should be 1,300 to 1,400 
times that of the wire, and 2,000 for steel. It 
should be 80 to 100 times that of the cable 
diameter in metallic cables, and 50 times in 
textile. Thick metallic cables should not be 
worked beyond a tenth of the force required to 
break them; small round cables a sixth; good 
aloe cables a seveuth, or an eighth. Cutting 
off the ends of a cable (too much neglected in 
France) should be done every two or three 
months. Ouce a week, at least, a cable should 
be passed for examination slowly up and down 
before the eyes of a comp-tent azent. (Direc- 
tions as to conveyance of personnel and various 
other topics are also given by the Commis-ion.) 


Mellogen, the new substance obtained by 
Signors Bartogli and Papasogli in their recent 
remarkable experiments of electrolysing dies 
tilled water about six weeks—first with strong, 
then with weaker batteries, and carbon elec~ 
trodes—is a solid, dark, very shiny matter, 
soluble in hot water and in alkalies, insoluble in 
most mineral acids, aud in ordinary solvents 
such as alcohols or benzine. It does not fase, is 
not crystallisable, burns diffisultly, and has 
strong colouring power. Its most salient pro- 
perty is its combining easily with oxygen. and 
giving rise to acids of the benzocarbonic series. 
Che best oxidant is hypochlorite of soda. The 
formula of mellogen is C,,H,0,. If alkaline 
solutions be used as electrolytes in place of dis- 
tilled water, mellic acid and its congeners are 
largely formed, but very little mellogen; on the 
other hand, with an acid electrolyte, the mellogen 
is abundant, and the former products are almost 
wholly wanting. 


A new aperiodic galvanometer, described 
lately to the Paris Academy by MM, Deprez and 


D’ Arsonval, consists of a rectangular frame with 
fine wire wound round it, supported between the 
two brauches of a hor-csboe muguet, placed 
vertically. The snpport consists of two silver 
or copper wires; oue above, with mirror, pro- 
ceeding to the end of a bent stund, baving two 
movements by which the frame cau be either 
displaced vertically or turned round ; the other 
connecting the frame with an elastic strip 
below. These wires serve both as an axis to the 
frame, and in conveyauce of thecurrent. Within 
the frame an iron tube is supported, to intensify 
the magnetic field. The instrument is very 
sensitive, distinctly indicating a current, e.g., 
whose intensity is a ten-thousuandth of an 
ampere. 


With regard to the operation of the will on 
the muscles of the eyer, Helwholtz suys we are 
limited to efforts for the attainment of single 
and distinct vision. Mr. Le Conte Stevens 
(New York), finds tbis incorrect. Though 
never troubled with involuntary double vision 
(through paralysis or other wexkuess), he is able 
at any time to converge or diverge the visual 
lines without using avy extemal points of 
fixation, thus securing two separate images of 
a given object (eg., a door-knob), keeping 
these apparently separated at any desired angle 
within certain limits, and fixing the attention 
alternately on either image, separately, at 
pleasure. This power was uot suspected till 
revealed by special experiment ; but there is no 
reason to suppose it is uot possessed by most 
others whose eyes are healthy. 


A blowpipe has been patented in Germany by 
Schlag and Berend, of Berin, in which the air 
blown into the mouthpiece passes through a 
valve into a caoutchouc bag, which is inclosed 
in the tube, and serves as regulator of the 
issuing air, in the case of intermittent blowing. 
(The valve prevents return of the air forced 
in.) 

A Brazilian exhibition is being organised in 
Berlin for October to Devember this year, by 
the Central Society of C muercial Geography. 
Prominence will be giveu to the raw materials 
which Germany does uot, or not sufficiently, 
priduce, and for which Brazil is so eminently 
adapted, ¢.g., ores, cot’on, cote, cocoa, tobacco, 
hides, silks, tauning materials Opportunity 
will be given German merchunts of finding how 
their share in importation from Brazil may be 
advantageously increased. By means of books, 
maps, pictures, models, photographs, &¢., a fall 
representation of the country and i's population 
will be aimed at. In Autwerp, an international 
exhibition of all objects connected with gym- 
nastics takes places in August. 


La Lumière Electrique gives illustrations of 
three small pieces of apparatus lately exhibited 
in Belyium. The first is a telegraphic sounder 
in which, by way of strengthening the sound, 
the armature, is terminated by a small hammer 
which strikes on a brass drum. Next a har- 
mouica, devised by M. Somzée, for indicating 
the presence of fire-damp, consists of a flame 
burning in a glass chimuey, the draught being 
so regulated that the flume is silent in pure air, 
but begins to sing when a certain proportion of 
fire-damp is present The third apparatus, also 
by M. Somzée, is an electric regulator, in which 
iuclined passages conduct fiue carbon power into 
the arc, increasing the number of rolid particles 
raised to incandesceuce (an idea M. du Moncel 
does not think practical.) 


In the neighbourhooi of Rheims, recently, 
M. De Lemoinne fouud sufficient remains of 8 
remarkable bird (vf new species), belonging to 
the Eocene epoch, to give a fair idea of its 
structure. A thigh bone of the same animal 
had before been discovered by M. Planté, the 
well-known physicist, at Meudon; it was about 
18in. long. The bird was of gigantic size, 
having a height, when erect, of at least 10ft. 
The skull was comparatively large, and less 
disproportionate than that of the ostrich. In 
th» opinion of M. Alph. Milne-Edwards, judg- 
ing by the skeleton, the bird had uffinities to the 
duck, but it has peculiari ies which forbid the 
ranking of it in any of the present natural 
groups. It has been called Gastornis Edwardsit. 
(Various anatomical details, wth a representa- 
tiun of the skeleton, are given by M. Meunier 
in La Nature, 466.) 


The revival of industry in Italy is witnessed 
in various ways at present. According to Les 
Mondes, Baron Cantoni, impressed with the fact 


JUNE 2, 1882. 


ENGLISH MECHANIO AND WORLD OF SCIENOE: No. 897. 


281 


of Indian cotton going past Italy to England to 
be spun and returned as thread, has formed in 
Venice a cotton spinning company under the 
name of ‘‘Cotonificio Veneziano,” with acapital of 
ten million francs, The first factory has been 
built, and will receive 80,000 spindles. At 
Venice, too, a company for river-navigation has 
been formed. By means of barges, towed by 
steam-power, to Cavaurlla, Pavii, and Maga- 
dino, it will transport merchandise to the foot of 
the Gothard, saving a third of the cost of rail- 
way-carriage from Genoa. Lately, for the first 
time, railway-carriages of national make were 
exhibited at Milan; but the axles and wheels, 
it was stated, came from France. The last 
financial statement in the Chambers, by Signor 
Magliani, showed that the floating debt had 
diminished about 100 million francs in three 
years; that the exportation and importation 
balanced each other for the first time, and that 
the receipt of imposts exceeded the ordinary ex- 
penditure by 49 million francs. i 


The early French beans in Algeria have been 
extensively affected this year by a disease 
unknown before, at least in these crops. It 
attacks stems, branches, leaf-stulks, and fruits ; 
which acquire a white covering, in some parts 
like tufts of waddiug; this being the mycelium 
ofa parasite fungus, which also deeply invades 
tho bark, and sometimes penetrates tothe pith. 
M. Prillieux finds some evidence that the same 
disease attacks other plants of very different 
nature—as clover and hemp. 


LETTERS TO THE EDITOR. 


——+0-—__. 


(We do not hold ourselv-s responsible Sor the cpinions of 
our correspondents, The Editor respectfully requests thst all 
communications should be. rawn up as briefly as possible, } 

All communications should be ad:tressel to the EDITOR of the 
peetisn Meoranic, 31, Zavistock-street, Covent-garden, 


Al Cheques and Post-ofice Orders to be made Payable to 
J. Passuore Epwaxps. i 


*e* In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. . 


‘I would have everyone write what he knows, and as 
much as he knows, bu no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular kn »wiedge and experience of the 
nature of such a persun or such a fountain, that as to 
ether things, knows no mure than what everybody does, 
and yet, to keep a clu‘ ter with this little pittance of his, 
will undertake tv writ- the whole body of physicks : a vice 
from whence great inconvenienves derive their orìginal.” 
—Sontaigne’s Essays. 

——+44+—__. 


ABERRATION AND PARALLAX — 
COMET ~ 1882 (WELLS)—SPHERICAL 
ABERRATION—RELATIVE MOTIONS 
OF THE EARTH AND MOON—POINTS 
OF SUNRISE ON THE LONGEST AND 
SHORTEST DAYS. 


{20088.]—I was rather interested in your précis 
on p. 234, of the paper read by Mr. Downing 
at the Royal Astronomical Society ou the 12th, 
on his discussion of the observations of y Draconis 
made with the R-flex Zenith Tube at Greenwich. 
That the parallax should bea minus quantity, in 
other words that measurement should show that 
this star is farther than infinitely far off (!) does 
introduce an element of uncertainty which some- 
what vitiates the result; but, at the same time, 
they cannot fail to possess value for the physical 
astronomer. As is known toa large number of 
those who will read these lines, the Constant of 
Aberration, as determined by Struve, = 20:4451". 
Combining this with Michelsen’s beautiful deter- 
mination of the velocity of light, we obtain a solar 
parallax of 8810’; while employing Michelsen’s 
light-velocity with Downiny’s Constant of Aberra- 
tion, the solar parallax rises to 8 838”. Inasmuch 
as recent researches (with the exception of the 
Ascension Observations of Mars) ail point in the 
direction of the larger parallax; this, pro tanto, 
would afford an argument for the superior correct- 
ness of Mr. Downing’s results. 

The drawing of Cumet Wel's, given by Mr. Mills 
in his letter (20037) on p. 237, certainly seems to me 
curiously to exagyerate the visible breadth of the 
Coma in proportiun to its length. In saying this, 
however, I so far speak under correction that I 
have had no experience of the aspect of this body 
as viewed in a l2in. reflector. Butas seen in a 
smaller instrument, the tail is both longer and 
straighter than it appenrs to be in the engraving. 
It does travel very quickly. The rapidity of its 
motion must strike the least practised observer. 


By the bye, it is by no means increasing in brilliancy 
in the predicted ratio. 

“E. P” (query 46955, p. 249) heads his question 
“Elementary Optics,” the fact being that the 
destruction of spherical aberration in an achro- 
matic object-glass is a difficult problem in ana- 
lytical optics, quite incapable of explanation within 
the limits of such a paragraph as this. Spherical 
aberration is quite curable. For some practical 
details ‘“ E. P.” may consult the Philosophical 
Transactions for 1821. 

A few elementary considerations may suffice to 
remove the difficulties which beset ‘‘Gimel”’ 
(query 46963, p. 249). The first passage in Sir 
Edmund Beckett’a masterly book which has 
puzzled your correspondent has reference not to 
the earth as a whole, but to any given point on it. 
A figure will make this clear at once. Here we 


see the earth describing her orbit round the sun in 
the direction indicated by the big arrow; while 
she rotates at the same time on her own axis, as 
pointed out by the smaller ones. Does not 
‘‘Gimel” see that any place, say, at a, on the 
nivht side of the earth, is travelling in precisely the 
same direction a9 the earth herself; whereas when 
her rotation brings that point into daylight, say at 
a’, itis, asit were, moving backwards with reference 
to the direction of the earth’s orbital movement ? 
The second stumbliug-block which ‘ Gimel” has 
met with may be surmounted quite as easily. If 
he will fasten two unequal weights to the end of a 
stick and whirl it up into the air, he will note that 
the centre of motion approaches the heavier 
weight in proportion as it is heavier. Now, in 
our figure, E represents the earth and M the 
moon, aud as it must be abundantly evideut that 
the common centre of gravity of the system 
cannot coincido with e, the earth’s centre, let it 
be atc; then will your querist see that it is round 
c. and no‘ e¢ at all, that the moon must revolve, and 
that as she must, so to speak, always carry the line 
joining her centre and that of the earth, with 
her, the earth’s centre must describe the little 
orbito o roundc; and this is what Sir Edound 
Beckett means. if *-Gimel’’ will rigidly connect 
a card earth and moou by a wire, and pinning his 
card earth near its periphery down to a board, 
cause the moon to describe a circle round the pin 
as a centre; he will note at ouce how the earth, 
ex-necessitate, describes a little orbit round it, and 
hence, in a sense, round the moon, too. 

From what ‘‘ Neo’? says iu query 47032 (p. 272), 
it is evident that it was vo¢ Stonehenge to which 
his original question (46888) referred. Lonly wish 
to say here that if your currespondent should not 
be familiar with trigonometrical computation, and 
will tell me whereabouts his ‘‘circle of large 
stones, now buried and planted with trees,’’ is 
situated, I will give him the point of the horizon 
at which the sun rises on the longest day in that 
locality, as also the approximate variation of the 
magnetic needle; so that, armed with a common 
pocket-compass, he can stand in the middle of the 
stone circle and see whether a line passing through 
it and the monolith is, or is uot, in the direction of 
the point of sunrise at the Solstice. 


A Fellow of the Royal Astronomical Society. 


ONE MORE PUFF — NEWSPAPER 
SCIENCE —WELLS’ COMET — VISIBI- 
LITY OF NEBULZ—ASTRONOMICAL 
EYEPIECES—MICROSCOPE POWER. 


{20089.]—TuE political newspapers are always 
ahead in matters of science, telling us what we 
could have known in no other way. The Leeds 
Mercury says: ‘We may fairly expect that the 
heroes ef the next meeting of the British Associa- 
tion will be Mr. Lockyer and his colleagues of the 
eclipse expedition. There seems every reason to 


auticipate that they will be able before long to 
make known very important aud interesting con- 
clusions with regard to the nuture of the sua and 
his marvellous appendages.” (N.B.—Blessed is 
he that expecteth nothing, &c.) . 

To us readers, thinkers. and workers in astro- 
nomy, the words ‘important conclusivns,”’ “ suc- 
ceseful resulta,” and others of the Leeds Mercury, 
have a familiar kind of ring which we understand 
perfectly. Of course, there is no reference to 
Mr. Ranyard; but, ‘considering the origin of the 
inspiration, we could not ‘‘ fairly expect” that. 
My excuse for wasting so much valuable space 
with the above quotation, must be that if it is not 
noticed in some such journal as this, it would be 
allowed to pass, and if we care anything for 
astronomy, or for truth, we ought to show up 
these things. 

What can ‘*F.R.A.S.”” mean where he says 
(letter 20035, p. 236), speaking of the comet,— 
“It will not become a daylight object until it 
has passed too far to the south to be visible in the 
British Islands at all” (at night?] Did he intend 
to add the words I have placed in brackets? Or 
will the declination of the comet be more than 
45° S. during the first half of June? 

It is certainly true, as ‘‘ Mizar ” says (que 
46279, p. 626), that a greater quantity of light is 
gathered up by a large object-glass or mirror 
than by the unaided eyo; but (in the caso of 
nebula) if the sky is not perfectly dark, it also is 
made correspondingly brighter. A nebulosity of 
appreciable extent ought to be more easily visible 
to the naked eye; bat asa large telescope gathers 
more light than a small one, and there is nearly 
the same proportion of light lost in each, a large 
one should show more. Thera are, however, some 
curious anomalies in the visibility of nebula. 

Stopping out bright stars to prevent their 
glare interfering witu faiut nebu'® only miti- 
gates the evil, some of which 1s done in the 
telescope, by reflection from the glass surfaces 
before the rays reach the eye. A low power acts 
as a stop, because the eye is not large enough to 
take in rays from all parts of the object-glasa or 
mirror. By the way, Mr. Mettieu Williams’ re- 
mark, on p. 467 of last Vol., just after Mr. 
Ranyard referred to a common hand telescope, 
is too irrelevant to be of auy value. 

« Aldebaran’s’”’ letter (20069, p. 289), tends to 
show, what I have not hitherto seen, where his 
fundamental misconception lies. The replies he 
has given to query 46396, have made it abundantly 
clear that he has made some central mistake 
vitiating all his results, but he gave us no hint of 
its nature. Now we have it. ‘* Aldebaran ”’ 
says: ‘*In all telescopes there are two sets of rays 
to be dealt with. Ist. The cone of direct rays 
from the object-glass, which is the only one 
represented in text-book diagrams. 2ud. The 
rays diverging from the image, and which alone 
cau be utilised for vision.” Apologising again for 
a long quotation, I would ask ‘*Aldebaran’’ how 
the 2nd set of rays got into the telescope at all, 
if they are not part of the ‘‘cone from the 0.g.’’? 
In the next paragraph he tells us that the 
position of the apex of the cone of rays, 
relatively to the ep, is “ not of the 
slightest importance.” Why, ‘Aldebaran?’ does 
not even know what “focus” means; he has not 
learnt that “focus”? is equivalent to ‘apex of 
cone,” and that the image is formed there. And 
yet he wants me to go aud huut up a tutor to ex- 
plaia to me mitters which [ am accustomed to 
teach, and which any first-stege ecience student 
(ia optics) would regard as simp'e. Can ‘“ Alde- 
baran’’ say where Mr. Proctor says the deter- 
mination of ray-paths is difficult? Does it astonish 
‘+ Aldebaran ” to learn that there is but one set of 
rays in a telescope; just those that come down 
from the o.g , and neither more nor less ? 

Just remarking (in connection with letter 20074, 
p. 261) that a Ijin. does not magnify nearly 7'5, 
l = 12, I would say that it would bə quite as 
correct to divide by 15 as by 7°5, near the end of 
paragraph 2. The o.g. magnifies (assumed) 6°8, 
and o.g. and ep. maguify 34; therefore the e.p. 
magnities 31/6°8 = 5 times. Tho amplification 
the o.g. gives on 12in. has no more connection with 
it than its amplification on 24in., because neither of 
these lengths is being used. Paugul. 


COMET-SEEKING. 


[20090.]—Tuz announcement that ‘‘ Mr. H. H. 
Warner, of Rochester, New York, has offered a 
prize of two hundred dollars fur each discovery of 
a new comet made in North America or the United 
Kingdom’”’ will, it is hoped, prove un incentive to 
observers for increased diligence in this department. 
It is true that amateurs have no mercenary motives 
whatever in astronomical work, but indulge in it 
because it is congenial to their tastes, and pro- 
ductive of more genuine pleasure than is afforded 
by any other line of research. To them it 138 
‘labour of love,” and a source of continued and 
varied gratification. But Mr. Warner’s munificence 
will none the less be appreciated by them as a 
practical encouragement to an original branch of 
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observation which, certainly in this country, has 
been languishing only too long. i 

As to the systematic search for comets, which I 
referred to in the Enerrsau MECHANIC, No. 888 
(19859), several additional observers have lately 
volunteered assistancé, and I trust that arrange~ 
ments will soon be made to insure the com- 
plete and rigorous examination of the most 

romising regions of the sky at short intervals. 
My own share in the work has been necessarily 
very limited during the past few months, owing to 
ill-health ; but I now trust that the direction and 
better organisation of the observers will emanate 
from Lord Crawford’s observatory at Dun Echt, 
where so much effective aid has already been 
given to cometary astronomy. It would bea 
matter for congratulation should Lord Crawford 
decide to take in hand the further organisation of 
comet-seeking in this country, where so much ob- 
serving strength is capable of being utilised to this 


end. 
Bristol, May 29. W. F. Denning. 


QUADRANT OF ALTITUDE. 


[20091.]—-A sHorT time ago, in working some 
problems upon the celestial globe with the quadrant 
of altitude, the idea struck me that if a more 
flexible substance than brass could be used, a 
greater facility in working would be obtained. As 
I determined up n a method by means of which I 
was enabled to make a quadrant of altitude, com- 
bining in itself a minimum of cost and a maximum 
of facility, I nuw venture to submit the idea to the 
appreciation or condemnation of your readers. In 
the first place, a slip of stout drawing-paper was 
procured, about $ of an inch in breadth. 

This was laid along the equinoctial line from 0 
to 90°. Next, it was divided into spaces, which 
corresponded to 10° each ; then these spaces were 
divided again into 5°, afterwards into 1°, and the 
ultimate process of division was that each 1° was 
divided into thirds or spaces of 20’ each. 

After this somewhat tedious operation was com- 
pleted, the paper was pinved on the drawing- 
board, and all the divisions carefully ruled. 

The next desideratum was to give the paper a 
coat of white varnish (as this prevented its being 
easily torn) and the whole was finished. 

Iam in perfect ignorance as to whether the idea 
is Original or otherwise ; but, certainly, it claims a 
position in the scale of economy. 

Referrisg to the list, I find that the price of 
quadrants of altitude for 20in. globes (which is the 
size mine was made for), is 63. 6d. each, The one 
which I made cost nothing but simply one hour’s 
time. A. Manock. 

High-street, Doncaster, May 27th. 


WENHAW’S NEW MICROSCOPE. 


[20092 ]—Tux statementiis reiterated by ‘‘Another 
F.R.M.S.” that I was led to devise my new 
microscope in consequence of some remarks by Dr. 
Edmunds on Wale’s microscope, published in the 
Journal of the R. M. S. in Dec., 1880. 

I trust that this alleg ction will fall to the ground 
when I state positively that my microscope was 
designed before the date of Dr. Edmunds’ remarks. 

As to the modification proposed in Wale’s 
microscope on 10th November, 1880, by Dr. 
Edmunds, I can corroborate your correspondent, 
‘‘Akakia,’”’ that I worked at that idea, as he 
states, some two years before, and gave it up as 
impracticable. I agres also with this correspondent 
that ‘‘no single individual’? has any right to 
claim the principle of radial illumination as central- 
ised on the object and I have been careful to 
avoid any such claim in my patent, confining my- 
self'simply to a particular muthod of carrying out 
the principle. 

The delay in registering the patent is easily 
explained: Messrs. Ross preferred that a patent 
should not be applied for until the microscope 
could be submit ed to the test of practical work, 
and two or more of these instruments were 
actually completed before the specification was 
filed at the Patent Office. 

This is all that I ueed say concerning the claim 
set up for Dr. Edmunds, and it must suffice that I 
entirely repudiate the statement that I have appro- 
priated his non-practical suggestion. 

F. H. Wenham. 


Rand Faa your current number I see a 
further letter (No. 20071) from “ Another 
F.R.M.S.,” to which I am compelled to ask space 
for a few words in reply. 

Passing over the attempt of your correspondent 
to distort the meaning of certain words which he 
finds in the description of my microscopes into 
something which they were nev-r meant to convey, 
their intended signitication being perfectly plain, 
and I may add perfec'ly true, I tind the sum and 
substance of his letter to be simply a reiteration 
of the charge previously made ugainst me—viz., 
that I had stolen (there is no other word for it) the 
principle of couostruction embodied in my new 
microscope from Dr. Edmands. 


In the endeavour to make good this charge 
(which of course is well known by all having any 
cognisance of the matter to be without the slightest 


foundation), he tells a very circumstantial story of 


my being present in person at the eventful meeting 
of the Royal Microscopical Society on Nov. 10, 
1880. That I sat by and heard Dr. Edmunds 
make the great ‘‘enunciation’’; that my silence 
on the occasion goes to prove that I could question 
neither its value nor originality ; and further, that 
I stood by and listened with interest to the instruc- 
tions which Dr. Edmunds was giving to Mr. Swift 
to enable him to carry out the great principle of 
construction then for the first time ‘‘ enunciated.” 

Your readers, too, will be able to appraise at its 
full value not only this claim of Dr. Edmunds, but 
also the character of the means taken to uphold it, 
when I say that there is not one word of truth in 
this story. It is from beginning to end a—well— 
pure fabrication. 

So far from being present at that meeting, I was 
not evenin London, but some two hundred miles 
away in my quiet home in Lancashire, totally un- 


conscious of the great *‘ enunciation °’ which at that 
moment Dr. Edmunds was—ypro bono publico— 
giving forth to the world. 


John M. Moss. 


(20094.]—I stust ask permission to say a few 


words upon the new stands patented by Mr. Moss 
and Mr. Wenham. 


1. On Nov. 10, 1880, at the Royal Microscopical 


Society, I fully explained the principle of a con- 
centric microscope, which I had been constructing, 
and I pointed out the applicability of that principle 
to the Wale stand for rough purposes. 


2. Mr. Swift informs me that Mr. Moss stood by 
after the meeting, listening to further explanations 


which, at Mr. Swift’s request, I then gave; but I 


am not able, of my own knowledge, to endorse the 

statement that Mr. Moss was one of these gentle- 

ee as I have not the advantage of knowing 
im. 

3. The principle of my concentric microscope was 
in no way suggested to me by the sight of Mr. 
Wale’s stand, and it was entirely new so far as I 
am acquitinted with microscopical literature. My 
coucentric microscope was completely planned and 
in haud during the year 1878, and on Dee. 15, 
1878, I made a communication to that effect to Mr. 
Frank Cri-p, the honorary secretary of the Royal 
Microscopical Society—a communication in accord- 
auceo with the remarks which at the moment I rose 
and made at the Microscopical Society nearly two 
years later. Mr. Crisp has given me permission to 
say that he was then (Dec., 1878) perfectly aware 
of the object that my new staud had in view, and 
that he will state as much if requisite. 

4. I havo nothing to do with any abortive dia- 
grams which Mr. Wale or Mr. Wenham may have 
made upon a drawing-board years before. There 
is no suggestion that [ could have known anything 
of such sketches or drawings, and they are now 
suggested only on the faith of anonymous writers. 
Such rights of priority are decided by well-kuown 
law—i.e., that of priority in publication in a 
scientific journal, or in communication to a learned 
society in public meeting assembled. Under this 
law my position is unassailable; the dates of 
the patents of Mr. Moss and Mr. Wenham follow 
directly upon my publication of the principle, and 
their specifications were mere attempts to expro- 
priate my principle by monopolising various me- 
chanical coutrivances for applyiug it. On those 
contrivances I do not comment; what I claim is to 
have originated and published the general prin- 
ciple of ‘the Concentric Microscope,” a micro- 
scope concentred round the intersection of the two 
axes of reference which I specified aud evolved 
by means of a purely geometrical conception in 
which the optic axis is regarded as the polar axis; 
the optic plane as a meridian plane; the stage 
plane as the equitorial plane; and the centres of 
the object and the lamp plane as two points in the 
plane of an ecliptic. On the other haud, the prin- 
ciple of my microscope is not deducible from that 
of the telescope to which Mr. Wenham now refers 
back as huving suggested it to him. The fact that 
an experimenter twenty years ago stuck a hemi- 
spherical Jeus over a diatom by means of balsam, 
and saw it very clearly, does not make him the 
inventorof the principle on which our homogeneous 
immersion lenses are constructed. simply because 
he had neither the mathematical knowledge nor 
the brains which were needed in order to perceive 
the principle of what he saw. Just so, random 
diugrams, such as those now furtively suggested, 
would not give a title to having anticipated this 
important principle, and itis repugnant to common 
sense to ask us to believe that astute commercial men 
like Mr. Wale, Mc. Moss, and Mr. Wenham, if 
they had really conceived this principle and realised 
its far-reaching consequences, would have let it 
sleep for years, and then, directly upon my pub- 
lishing it, that Mr. Moss and Mr. Wenham should 
run against each other at the Patent Office in their 
attempts to appropriate it. 

5. The statements made by Mr. Wenham, and 


repeated and amplified by ‘‘Akakia,” as to my! 


having “ deliberately undertaken an alteration of 
Wale’s microscope” and failed, are absolutely 
without foundation. I did nothing but give to Mr. 
Swift the permission for which he asked with 
regard to his students’ microscopes, and his not 
going fally on with the matter was due, I under- 
stand, to his discovering that Mr. Moss and Mr. 
Wenham had torestalled him by lodging specifica- 
tions for patents on the subject. Having in my own 
study seven stands, including a large Powell and 
Lealand stand, with every accessory made by them 
for me, I was little in need of another stand, and 
having no sort of commercial object to serve, itis not 
wonderful that, with my engagements, the com- 
pletion of a stand with my own hands has been 
delayed. But I shall shortly hope to have the 
privilege of submitting my ‘‘ concentric micro- 
scope ” to the Fellows of the Royal Microscopical 
Society, and to their judgment I now leave this 
question. James Edmunds, M.D. 


WHAT SHALL I DO WITH THE 
MICROSCOPE? 

[20095.]—Tu1s question has been often asked 
and often answered; bat, as I wish to suggest a 
subject not previously mentioned, perhaps the 
Editor will courteously insert the following: it is 
on the intestinal teeth of insects, and as it can be 
worked out with simple meaus, and an object- 
glass of lin. focus, I hope it will prove of interest 
to many beside myself :— 

The directions given to me were, to pull off the 
head of a cricket, drag with it the stomach, and 
attached to it the gizzard or organ containing the 
pyloric teeth, skin off the muscular coat with your 
thumbnail, cut off any portion of intestine; then 
mount. It is a small conical organ 1-20th of an 
inch or more long, and contains six vertical rows of 
toothed plates, slightly overlapping each other; on 
each side is a row of tooth-like processes, outside 
these another row; then comes a plain column 
giving rigidity to the whole. It may be slit up, 
mounted whole, point downwards, or cut trans- 
versely into rings. The mole cricket, the field, 
and, I believe, the houce-cricket, have it, 
with slight differences in the form of the plates, 
and some have brushes of hairs covering or attached 
to the teeth. ‘This plan I was content with till I 
found I missed many interesting points in the 
stomach and gullet ; but even in this simple way 
you can produce most beautiful objects. I now 
kill with adrop of benzine, cut off the extreme 
tail, pull off the head, cut off the whole intestine, 
and putit in a loz. phial with 5 or 10 drops of 
liquid potash. After it has stood about half an 
hour, 1 partly fill with water and shake it well to 
detach the muscular coat and trachew; then slit 
it up, wash and adjust on a slide. Drain away 
any moisture, apply a drop of carbolic acid, and 
place on the thin glass. Aftera few minutes this 
will absorb all moisture, and render it quite trans- 
parent. Ifit does not, put a drop of acid at the 
edge and tilt the slide to drive off the first acid ; 
then put a httle balsam on the edge, tilt the slide, 
warming it to render the balsam more limpid, and 
it will gradually take the place of the acid, the 
lines of demarcation between the two being dis- 
tinctly visible. 

If you can obtain a cockroach, begin with that ; 
the teeth are like small anvils. Then crickets, 
grasshoppers, beetle-grubs from the garden, 
beetles, gadfites—in fact, everything. T have found 
spiny tecth in the parasite of an albatross; the 
flea has a multitude of concentric hairs. Some 
stomachs are covered with fiue spikes, arranged on 
a tesselated pavement; scarcely any are identical, 
but all are most beautiful. 

We have a large yellow and black flying grass- 
hopper in Australia; its stomach is about in. 
long, with several rows of hairs at the upper part, 
then small teeth or spines scattered, then in larger 
numbers arranged obliquely in rows, then scattered, 
then arranged in groups of three or four in vertical 
rows, then more scattered; the stomach terminates 
in six prominent couicul folds, studded with trans- 
parent prominences, which, on an irregular fold, 
show themselves as minute teeth; between these 
are minor folds, similarly studded. 

This part, although continuous with the 
stomach, I consider to be the representative of 
the cricket’s gizzard, and a similar arrangement is 
seen in many insects. The true intestine of about 
the same length has no teeth, but its middle 
portion is corrugated to give greater surface for 
absorption. I have said nothing about examining 
the tracheso and muscles, but probably some 
microscopists will be led on to dissect in a more 
scientific manner, and in all cases it would be 
much better to have the names and the order to 
which they belong, as the differences in structure 
may then be found to indicate the nature of the 
food and the habits of the insect. 

Brelli, N.S.W. T. J. Sturt, M.D. 


MICROSCOPIO. 


[20096.}—I sre that your invaluable corre- 
spondent, Mr. Lancaster, accidentally found that 
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a concave lens increased the magnifying power of 
the object-glass when used with the lantern. I 
have eccasionally used, for several years, a bi-con- 
cave spectacle lens fitted tu the draw-tube for table 
purposes, and find that a 2-3in. can be used to 
magnify to the same extent as alin. Of course, 
the errors, if any, of the o.g. will be also magni- 
fied; but still, I tind it handy, as the focus of the 
o.g. has to be but vory slightly altered, and it 
saves the bother of using auother lens. I would 
sooner use this arrangement with a good iin. than 


have an inferior din. 
T. J. Sturt, M.D. 


MICROSCOPY -WIDE-ANGLE 
OBJECTIVES. 


[20097.]—AT the last meeting of the Royal Mi- 
croscopical Society, a paper, by Prof. E. Abbe, 
‘Ono the Relation of Aperture and Power in the 
Microscope,” was read, in which many very inte- 
resting aud knotty questions in scientific microscopy 
were discussed in their most intimate practical 
bearings. The summnury of the first part of the 
paper, published in your report of the meeting 
CE. M,” May 26, p. 275), briefly touches upon 
the main points; and [ trust, sir, that you will fiud 
space for the paper in extenso, for it is rare indeed 
that we mect with anything on the theory of the 
microscope that is not a rechunfe of elementary 
platitudes such as do duty as ** introducti ms” to 
our textbooks of the microscope. Prof. Abbe is 
woll known to have done more towards elucidating 
the theory of the microscope than all the ‘authors ”’ 
of textbooks put together of our generation. It 
is said that an elaborate exposition of his theory 
exists in MSS , whichis ouly waiting a final revision 
by the Professor betore being published io the 
Journal of the R.MLS. 

There wus one point in the paper, which is only 

lightly indicated in your suwmiury, but which ap- 
peared to ms not ressoued out with Professor 
Abbe’s usual clearness and precision ; and I would 
most respectfully invite bis attention to it. 
s Referring to the application of diaphragms be- 
hind wide-auyle objectives to cut down the aper- 
ture, and so add to the ‘ penetratiou,’’ Professor 
Abba condetuned the suggestion in toto, on the 
ground (us I understood him) tbat in all wide- 
angle objectives the aberrations of the marginal 
zone can only be corrected preetically by leaving 
the central portion of the apertures more or les: ds- 
fective. In other words, the Professor’s opinion 
appears to be—that the correction of th» marginal 
aberrations necessarily entails imperfection in the 
central portion of the aperture—an incurable im- 
perfection inherent to all wide-angle systems. 

The question whether or not we can obtain 
“ penetration, in any useful degree, by 
diaphragms to reduce the aperture, is not what 
interests me for the moment, but whether the 
cutting off marginal zones from an originally wide- 
angle system forces us to use a bauly-corrected 
oe of the aperture, the central portion, which 
Professor Abbe says 18 designedly lett defective in 
the constructious adopted by all practical opticians 7 

If this opinion ot Professur Avbu’s holds good, it 
would folluw that no wide-angle objective can be 
cf service, unless the conditions of the object and 
the illumination be such thit the action of the 
extreme Marginal aperture largely prepouderates in 
the productiou of the microscupical image. Is this 
supported by experience? Let us experiment with 
the objective of largest aperture hitherto coux 
structed, und see how fur tue results ugree with 
bis opinion. 

The uew homogeneous immersion } of Powell 
and Leuland bas a numerical aperture of 1°47 = 
150° in crown glass). Assuminy the marginal 10°, 
or probably even 30°, of uperture are in excess of 
what can be fully utilised with that Initial magni- 
fying power; then, iu order to develop the utmost 
resolving power, the direct illuminating beam must 
make an angle of 60° to 70° with the optic axts iu 
the focal medium of index 15. There can be no 
doubt the muryiual aberrations of this lens are well 
corrected, fur with this obliquity of illumination 
on suitable immersed objects the definition is ex- 


cellent. In this mstunce the obj-ct is in a refract- 
ing medium of sufliciently bigh index aud 


illuminated by prop rimmersiou means; we are 
thus utilising principally the margiwusl aperture, 
and the good defiuition proves that the aberrations 
are well corrected. 

But we fiud this lens also gives a fine image of 
dry Jodura Uluminated by a small axial pencil. 
What part of the aperture are we now utilising ? 
Every expert will doubtless udwit that in viewmg 
with this lens a Podura scale mounted on the slide, 
having an infiuttesimully thin film of air between 
the scale and the cover-gluss, the effective aperture 
is cut down to less than 1'0 N.A., tor the maximum 
aperture from such a medium as air is represented 
by 1:0 N.A. The aperture is reduced from 1°47 to 
1-0, through the object beiwg in air, and this re- 
duction appears to me precisely equivalent to the 


ponderate in the production of the microscopical 
image, for itis cut off. The image, then, is pro- 
duced by the central portion only of the aperture 
—the part which Prof. Abbe says is designedly— 
nay, necessarily—left defective in all wide-angle 
systems! 

It would be quite erroneous to suppose the 
central portion of the aperture iucurably defective. 
The image seen of dry Jodura entirely negatives 
that supposition; the clearness and sharpness un- 
mistakably prove that the aberrations of the 
centre are quite successfully corrected by means of 
the ‘collar-adjustment,” which Messrs. Powell 
and Lealand were the first to recognise as an es- 
sential addition to homogeneous immersion objec- 
tives for this very purpose. 

In all cases within my experience, if the images 
are to be judged critically, the ‘‘correction- 
collar’? must be brought into play. In the opinion 
of some of the best object-glass makers—such as 
Tolles, Spencer, and Powell and Lealand—the 
“correction? cannot be dispensed with if we 
desire to obtain the finest defiuing power of our 
wide-angle objectives with every class of object. 

Prof. Abbe’s experience is said to have been 
principally confined to the homogeneous systems 
with ‘‘ fixed’? mouuting, in which assuredly the 
reduction of aperture from 1:47 to 1-0 would ex- 
hibit errors in the central corrections. But, surely, 
a defective centre that can be remedied by the ap- 
plication of a correction-adjustment must not be 
regarded as incurably dofective—defective from the 
exivencies of the construction, but should be a 
strony practical reason for applying the ‘‘ correc- 
ticn”? to al? wide-angle objectives? The aadi- 
tional difiiculties of centring, £3., involved in the 
mounting are mere workshop difisulbies that 
ehould not weigh for a moment agaiust the pro- 
duction of a more perfect 1ustrument. A tew 
careful experiments with the correction-adjustment 
applied to such a lens as the à I havo alluded to, 
would probably convince him that at any rate 
between the apertures 1'47 and 1:0, the aberrations 
can be dealt with successfully. That being so, his 
opmion that the construction of wide-angled 
objectives necessarily involves a badly-correctad 
central aperture would need to be qualified. 

In the above remarks I have limited myself to 
the case of the highest aperture on record. It is 
obvious that if Prof. Abbe’s opinion of the neces- 
sity of bad central corrections in all wide-angle 
objectives can be shakeu on that one eximpie, we 
shall convert him into adyocating the ‘* correction”? 
for all high powers, homogeneous, immersion, and 
others. I would bave it understood, however, that 
my special advucicy of the correction-adjustment 
for homogeneous immersion is bused on a series of 
careful trials with a number of objectives both 
with fixed mounting and “movable ’? udjustment. 
For severely critical tests, I consider the *‘ fixed”? 
mounting a mistake. Beyond the difficulty I have 
mentioned, of obtaining the finest definition, on 
both immersed and dry objects, with the objective 
lenses mouutel in a fixed setting, there is the 
further difiizulty that no fluid--uelium has yet 
been found strictly ideutical with the front lens in 
retractive and dispersive power. The mounting 
fluids, too, vacy from the low refraction of water 
to the high refraction of phosphorus in bi- 
sulphide of carbon, with a still larger range of 
variation in dispersive power. Tho correction- 
adjustment will certainly not en blo us to cope 
successfully with all taese difiiculties, but at 
cuables us to do co more effectively than the fixed 
mounting. Akakia. 


DYNAMO MACHINES. 


[20098.]—Younr correspondent is likely to remain 
“Paint Hearted ” if he expects to obtain a curreut 
equal to ltor 18 Bunsen cells from his machine. If 
his armature had been 7in. by din. (L presume it is 
of the L form), it would have been much better. 
With the gauyvo wire he has on it would produce a 
current equal to so many Leclanche cells, instead 
of Buusens, the 19 wire would still adt Leclapchés, 

Wiud the armature with 10 wire; jotu the F.M. 
in multiple arc. Hs will then get all it is possible 
from that sizo armature. Also try ih as a shunt 
dynamo with the 10 wire; but jom F.M. in ordi- 
nury manuer. George Tolman. 


NOTES ON DYNAMO MACHINES. 


[20099.]—In the very useful, practical, and in- 
teresting “Notes on Dyuamo-machmes,” No. 
20081, by your correspondent * E,” I notice two 
statements which I tind it dificult to reconcile, 
Vz. :— 

26. “If tho spred of a magnoto be increased, we 
know that E.M.F. is increased in the same propor- 
tion.” And 

29. “ With large currents we approach the con- 
dition of things ina mugnueto-machine, the E.M.F. 
remaining constant.” 

Now, the latter statement agrees with my pre- 


use of a diaphragm behind the objective, limiting | conceived ideas on the subject. The former does 


the pencil at exit to L 0. In this imsctunce the ex- | not. L 
treme margiual aperture of our lens cannot pre- | strength of the magnetic field? 


Does not the E.M.F. depend upon the 
This in a 
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‘t magneto ” is constant, and the increase of speed 
should augment the inxfeusi/y of the current. In 
the case of a “dynamo,” before the point of 
saturation of the field-magnets is reached, I can 
understand—armature, brushes, field-magnets, and 
lamps forming one continuous circuit—that as the 
speed increases, the tvfensity of the current increases, 
and this increases the strength of the magnetic 
field, which in its turn increas-s E.M.F. And 
when the point of saturation of the field-magnets is 
reached, increase of speed increases intensity (or 
quantity of currentin a given time) without further 
increasing the E.M.F. Is this not so? 
Ligurian. 


ELECTRO-MAGNETIC MOTORS. 


'201C0 ]—TuHeE conversion of current energy into 
mechanical cnergy being to me one of the most 
attractive problems, 1 read Mr. Huxley’s letter 
(19997) with interest ; but after examining the fac- 
tors given by this gentleman, I obtained results 
which made me rather doubtful as to the possi- 
bility of utilisiog the motion of the prirticles of an 
iron bar, while under the varying influence of an 
electric current, aud I cannot find much encourage- 
ment in Mr. Ponton’s letter (20016), with whom I 
seem to share two or three ideas. However, we 
have not got so far yet that we could give up this 
subject, and ‘nil desperandum,”’ I think, is as 
applicable to electro-motors as anything else. Try- 
ing to act in accordance with this, I shall briefly 
enumerate the most important data with which I 
ain furnished at present. 

I share Mr. Husley’s idea thot we lose power by 
utilising armature-attraction ; but as to the seat of 
the power, which by Mr. Huxley was considered to 
be the magnet itself, I attempt to go further, 
taking the current, itself aa such. 

According to my knowled,e, a bar increases in 
length when maguetised, and does not decrease, as 
stated by Mr. Huxley. This, of course, does not 
interfere with the principle of the motor, but still 
has a mechanical imp ntince— e.g., if my stete- 
ment, which is based upon authority, is correct, 
Mr. Huxley's as well as Mr. Ponton’s devices 
would have to undergo certain mechanical altera- 
tions; but an instrument constructed on Mr. 
Ponton’s principle would easily settlethis question, 
if necessary. 

The bar, if maenetised to saturation, increases in 
length to the umount of 1-270,000'h of its length, 
a result which could be obtained by a pulling- 
force of 25,300,000 / 270 000 9ilb., 25,800,020 
being the modulus of Clis‘ivity for wrought iron ; 
and Qilb., I think, could hardly be called an 
‘enormous’? force. 

The next statement of Mr. Huxley I had to 
quarrel with was, thet migneti-ing und demag- 
netising coul? be done with the © utmost rapidity.” 
It is true, acitenit cin be made and broken with 
the utmost rapidity, as fir as I can see, only 
limited by existing mechanical meaus; but the 
rapidity with whieh an iron bir can be magnetised 
and demagnetised is very limite] indeed, according 
to the Jaw thut “un electro-mignet requires time 
to attain its moximum power.” 

Having obtained these results, I was pretty well 
convinced that any attempt to multiply that 
minute motion by leverage would be fruitless. On 
the other hand, I have 1:easous to believe that the 
pith opencd by Mr. Huxley is well worth being 
fullowed up, only in a dilfereut direction. 

The only contrivance in which, as fur as I know, 
this principle has been made use of is the Reis’s 
telephone (18561), iu which the making aud break- 
ing of a current passing round a small bar of iron 
was effected by u diaphragm, caused to vibrate by 
speech, &c., so that tho bar was rapidly lengthened 
or shortened, the total effect of those changes 
being a reproduction of the vibrations of the 
dinphragm. 

Finally, I should like to remark that, although 
hitherto I bave cone more to keep Mr. Husley’s 
ideas back than to udvauce towards a perfect 
machine, I hava as strong hopes as he that some- 
thing in this direction wiil be ruund yet. 

R. Kanthack. 


NEW ELECTRO-MAGNETIC CLOCK. 


(20101.J—I xay inform J. H. Huxley (letter 
20077) that his riva of applying the magnetic force 
to the top of the pendulum is not altogether new, 
as I have made oue or two clocks actuated in this 
way, s0 far with success, [ venture to think, how- 
ever, that if Mr. Huxley had put his plan into 
practice, he would tiud it rather unsatisfactory, in 
more ways thuu one. His compensated pendulum 
is an abortion: he appears to ignore the fact that 
the weight of the bill should be equally distributed 
on each side of the plane of vibration, and not (as 
appears from his sketch) some inches in front of it. 

J. E. Floyd. 


CUITING CARBONS. 


(20102.]—To cut carbons for galvanic batteries 
is what electricians call ‘a very tough job ” ; but, 
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recently, I was in the atelier of a o'ever scientist, 
and I saw him cut them with ease and facility. 
He used for the purpose a machine called a ‘‘ paper- 
cutter’s knife,” such as the reader, doubtless, will 
see at any bookbinder’s establishment. With this 
instrument the block or shingle of rough carbon 
was held firm, whilst a cutter passed backwards 
and forwards above it quickly, making a groove. 
When this groove was about half-way through the 
operator struck the carbon with a mallet, causing 
its severance. 

The cutter was not that ordinarily used for 
cutting paper-edges, but a higbly-tempered tool 
like the parting tool employed for turning cast 
iron. E. B. Fennessy. 


LECLANCHE BATTERY CON- 
NECTIONS. 


[20103.]—“* W. J.,’’ in letter 20078, page 263, 
describes a method of making a connection to the 
carbon in the Leclanche cell without the trouble 
of melting lead. In my opinion, his method is 
more trouble than melting the lead; and, after 
all, he gets a connection which, to say the least, is 
doubtful. 

Now, what can be more simple than the method 
given in back numbers by, I think, our friend 
“t Sigma ” P—to electrotype the carbon-ends, and 
solder the wire or binding-screw, then cover with 


ffin 

The way I do them is as follows: I get a jam- 
pot, about half-full of a saturated solution of 
copper sulphate, and hang a small bag of crystals 
in it; place a porous cell, containing diluted sul- 
puan acid (l to 10) in the jar. Let the solutions 

e about the same level. Place a strip of zinc in 
the porous cell, and wrap a copper wire round the 
carbon, and connect to the zinc strip; then hang 
the carbon in the copper solution, so as to di 
about fin. in it, and leave all night. Now was 
well, and solder your connections to the copper 
head; now melt some paraffiu (not lamp-oil) ina 
jam-pot in the oven, and dry and warm the 
carbon and place in the melted paraffin, so that 
the copper is well covered, and leave a short time 
for the paraffin to soak in. Then you have a con- 
nection which can be depended on. 

A correspondent in a back number advises ama- 
teurs never to use a binding-screw where a dro 
of solder will do. I think that if amateurs woul 
keep this in view, we should hear less of batteries 
failing without apparent cause. 

J. Henshall. 


THE ELECTRIC LIGHT FROM A CON- 
SUMER’S POINT OF VIEW. 


(20104.]—Ir has been often questioned whether 
the electric lizht produced by any system now ex- 
hibited will prove to be cheaper than gas. I bave 
not met with reliable data wherefrom to compute 
the cost of the electric light accurately ; but, after 
reading Mr. Hepworth’s little history (Routledge 
and Son), I took such data as I found therein, 
notably those refering to Siemens’ machine, p. 65, 
and endeavoured to arrive at an approximate 
result. Thioking that it may interest your readers, 
I send the accompanying table of comparisons be- 
tween the system of Siemens and of ordinary gas 
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lighting. I may have exaggerated some of the 
items against the electric light system ; but, on the 
large scale, over, say, 2,500 candles, it proves equal 
or superior in cheapness to gas, as the table shows. 
I have allowed fully for contingencies; I have 
assumed the cost of the fittings to be the same for 


electric and gas lighting, and I have computed 


capital to be redeemed in about fourteen years, 
which may be taken as the probable life of a 
machine and its engine. The electric light ap- 
proaches to 2s. 6d. and gas to 4s. per candle per 
annum. Perhaps some of your readers may throw 
further light on the matter, making it, possibly, 
still more favourable to electric lighting than I 
have shown. M. Jonson, C.E. 
89, O-street, Kensal Green, 26th May. 


A SIMPLE FORM OF STORAGE OR 
SECONDARY BATTERY. 


(20105.]—Havinea constructed a small secondary 
battery, on, I believe, a new and simple plan, 


I have thought a description of it may be 


suitable for your columns. 
It consists of a series of shallow thin lead trays, 
L, about one-fortieth of an inch thick, pressed and 


hammered into shape in a wooden mould. These. 


trays are arranged one over another in a wooden 
frame S. The trays are kept at an equal distance 
from each other, by pieces of wood which slide up 


and down in the stand, the ends of the slides being 
shownat D. The dotted lines in the bottom of the 
tray represent layers of red-lead, or oxide or 
reduced lead. On this is poured an acid solu- 
tion of sulphate of copper, just deep enough to 
immerse the bottom of the tray above. The trays 
should be varnished all round the edges with 
Brunswick black or some other acid-resisting 
varnish. Wires for poles are soldered to the 
bottom of the bottom tray and to the top of the 
top tray. The battery may, of course, consist of a 
greater number of trays, and a series of batteries 
may be connected together. 

The advantages of this form of battery are, the 
oxide of lead can always be kept at the most ad- 
vantageous thickness. Ths plates or trays can 
also be arranged at the most advantageous distance 
from each other. No diaphragm of apy kind is 
required, and therefore, however long in action, 
no reduced lead can weaken its,action. T'he only dis- 
advantage I can see is that the battery must always 


A COMPARISON BETWEEN GaSLIGHT AND ELECTRIC LIGHT (SremEns’ SYSTEM). 
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Description. Electric | Gas. Electric.) Gas. /Electric.| Gas. [Blectric.|) Gas. 
Power of engine ............ h.n — “Shan. ee hone — TS — 
Number of hours of lighting 
daily ........ TORITO sey 9 9 9 9 9 9 9 9 
Number of burners .......... 1 86" l 215 1 | 480 |lor+ | 1000 
Number of candles .......... 1200 | 1200 | 3000 | 3000 | cooo | cooo f 14000 , 14000 
Dynamo machine, with gear-| £ £ £ £ £ £ £ £ 
ing complete ...........65: 75 — 100 — 115 — 250 — 
Ditto fixing ..........0.000. 15 — 20 — 25 — 50 — 
Engine-motor and gearing 120 — 160 — 200 — 360 — 
Ditto fixing ....ccccceseccee 24 — 32 — 40 — 12 — 
Fittings tv and on premises ..| 95 95 227 227 452 452 1050 1050 
Contingencies, 10 percent. ..| 33 10 54 23 83 45 178 105 
OAPITAL outlay......... e ee e | £362 £105 £593 £250 £915 £497 £1960 £1155 
£ £ £ £ £ £ £ 
Coal, or gas, oil, &c. ........ 25 — 38 — 50 — 100 = 
Engineer and repairs ........ 140 — 140 — 140 — 140 — 
Carbons and waste .......... 82 — 205 — 410 — 957 — 
Contingencies, 10 per cent. 25 E 38 — 60 — 120 — 
he at 3s. 4d. per 1,000 cubic - os le | 
COU) sii saee ventas dau veviev ve 421 588 £660 117 £1317 2737 
Interest at 5percent,andre-| £ £ £ £ £ í £ m 
demption of capital........ 36 10 69 25 92 50 196 116 
YEARLY cost ......... ae £303 | £246 | £480 | £613 [£752 |e1227 [ci513 |£2858 
1 candle per annum,...,..... 53. Id. | 43. ld. | 3s. 2d. | 48. 1d. | 2a, Gd. | 4s. 1d. | 2s. 2d. | 48. 1d. 
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* The gas-burners are supposed to consume 5 cubic feet per hour, 
power of 14 candles. Fittings have been taken at £1 ls. 


patent rights and gearing at the same figure. 


having an illuminating average 
per burner for capital outlay, and electric 
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be kept level; but in the majority of instances 
this would not matter. Of course, it could not be 
used in tramcars, &c. 

In making batterics on a large scale, it would be 
well, perhaps, to cast the trays in an iron mould, 
and then it would be well to have one corner of 
each cell cut off; and let this be done on alternate 
sides to facilitate the inspection and supply of 
liquid. It would be well then to mix antimony 
with the lead to harden it. Possibly the trays may 
be made of carbon. W. Symons, F.C.8. 


TADPOLE SLIDES. 


[20106.]—As your readers seem fond of elaborate 
ar:angements, I send sketch and description of 
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‘Schultze Tadpole Slide; which I think they 
will find an improvement on that of Mr. Stokes, 
but I cannot help thinking the simpler the arrange- 
ment the better, and so I send you the following : 
—Form a groove or cell on an ordinary slip of 
glass with folded blotting-paper saturated with 
water; lay the tadpole in between on the glass, 
tail flat, cover the body over with saturated blot- 
ting-paper, the tail (if necessary) with thin glass. 
Keep the whole well saturated and the tadpole 
will live for many exhibitions. 

Schultze tadpole slide is made as follows :— 

To one side vf a thick slide is fastened by means 
of Canada balsam a piece of another slide cut as 
represented at A, and to the other side a second 
piece of the shape seen at A’, so that there is a small 
cell in the centre of the slide of the form shown 
in the section in the figure, a cover glass “d?” 
closes the cell. 

To place the larva ¢ in the cell the cover-glass 
is taken off and the larva fished out of the water 
in a small watch glass and poured with the water 
into the cell. By manipulating with a brush its 
head is brought into the hollow of the glass at A, 
and the tail placed on the sloping surface at A’. 
The cover is then quickly replaced, care being 
taken that the cell is fall of water. The animal is 
excluded from air and water, which, when it eva- 
porates, can be replaced with the brush. In this 
way the circulation of the blood in the tail may be 
observed for hours at a time. 

John Alex. Ollard, F.R.M.S. 

Enfield. 


AMERICAN ORGAN. 


{20107.) -Ir ‘*Joiner’? likes to advertise his 
address, 1l will avail mysclf of his offer to see his 
instrument at first opportunity. I have been in 
the harmonium and American organ line nearly 17 
years, and think his sketches a credit to him. Iam 
sorry to say I bave ouly taken in the “ E. M.” this 
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last four months, but I mean to recommend it to. 


all I know, as I think it may be taken in with ad- 
vantage by practical workmen as well as amateurs. 
I will endeavour to give information, and shall be 
glad to receive the same, as I am not one of those 
men who profess to know all, and there is always 
something to be learnt about harmoniums and 
American organs. I thiuk “Joiner” has not 
enough spring in his reservoir. I always put 241b. 
in & one row; 30lb. ina li row; 3dblb. ina 2 row; 
48lb. in a 2} row, with sub-bass and octave coupler. 
I mean coupled through, not only one octave as in 
some instruments. I should put in the same class 
of instrument as he has constructed at least 601b. I 
see Mr. Fryer, in No. 895, conveys the idea that all 
those instruments whose reeds have only one rivet 
In are inferior. I must certainly differ with him, 
as some tongues are not riveted to the box, or 
block, as he valls it, but slide in a groove or dove- 
tail, and when properly done never shift. Then, 
again, in Ramsden’s melody instrument (Dawe’s 
patent) only one screw is used, and where are there 
better, both in tone and work? Then, again, he 
says in 99 cases out of 100, by merely wiping dust 
off the tongues of reeds, the instrument will be in 
proper tune again. Surely he must mean instru- 
meuts that have had very little use. He is the first 
I have heard say such a thing; I admit it is a help, 
but he is a lucky man if he has come across any- 
thing like the quantity he says that did not want 
avything more done to them than dusting. 

I will, at some future time, send the proper names 


'| of things used in American organs, as I find some 


things are called by very peculiar names. I am 
now finishing an American organ with 15 stops; it 
would be better for any who intend to make or 
finish an organ to put a jin. wood button on the 
top of the plunger (see Fig. 1), and a regu- 
lating screw in the keys. Jt is much 
better than filing plunger to regulate; also, 
for convenience, i pnt an arm at each end of 
the key-frame. (See Fig. 2.) Letit run as long as 
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the width of case. I put a screw in slot A into 
the end of case, so that the key-frame can be lifted 
up and down, not taken off as in most organs. 
also put a dowel in the end blocks on soundboard 
for key-frame to drop on, as you are sure then of 
key-frame being in position ; and some persons, in 
replacing frame, are not careful in getting screws 
into the same hole again. I inclose a sketch for 
“Beta” (Fig. 3), who, with patience, will get a 


good sub-bass if he does it properly. A, reeds; 
B, }-frame and partitious between each note glued 
on; C, box of pine over sub-bass notes; D, pallet 
covering holes to let wind in; E, pallets letting 
wind out into bellows; the holes in soundboard 
above pallet E I make 1} long, § wide; F, stems 
pinned; G, rail to carry stems; H, rail to carry 
tracker I; tracker is grooved for wire staple ™ to 
go across the tracker into rail H; J J, two springs 
of light wire. My sub-basses done this way 
. always come out well. K, regulating screw. 

H. Hanks. 


TWO-MANUAL AMERICAN ORGAN. 


(20108.]—I was very pleased to see ‘‘ Joiner’s’’ 
description of his organ a few weeks bick, and hope 
that by this time he has got it into satisfactory 
working order. When he has a little leisure, I am 
sure he would earn the thanks of amateur reed 
organ-builders if he would kindly give us some ac- 
count of the various contortions of that ‘scratch 
sət” of reeds. 
two about reed-voicing, which would be very ac- 
ceptable to some of us. 

Also, as to siza and length of tubes. I have 
always understood that for a given reed, a tube of 
a certain size was essential. If this is not so, and 
the tubes can be varied at pleasure, it must afford 
a valuable means of altering the tone of the reeds, 
and thus gaining variety. Perhaps ‘Joiner”’ 
could indicate the limits between which such varia- 
tion is of any advantage. I presume that in al! 
cases, the scale of the tubes must correspond with 
that of the reeds, however much their absolute size 
may be altered. 

Having been successful in making one fair-sized 
instrument, I intend, when circumstances permit, 
to start on a double manual, most likely with 
pedals; in fact, I have an idea of making it as 
much like a pipe-organ as possible. With this in 
view, I propose to confine the swell action to the 
upper manual, providing, however, shutters to the 
lower, which will be normally open, but capable of 
being closed by astop. I should also arrange the 
stop knobs upon upright jambs on each side of 
keyboard. Would ‘Joiner ”’ or * Organon ” (who 
has kindly given me his assi-tance before) pass his 
opinion on this scheme, which would include an 
independent pedal stop of 16ft. pitch, and side- 
blown bellows, weighted so as to give uniform 
pressure; also coupler, manuals to pedals. 

It appears to me that a reed organ is a very 
suitable thing for an amateur to make: it brings 
out bis skill in wood and metal working, exercise» 
his designing capabilities, and when finished, can 
be appreciated by almost everybody, which latter 
advantage does not always attend his attempts in 
other directions. J. B. Floyd. 


CHANGING-BOX FOR USE WITH DRY 
PLATES. 


[20109.]—Srvce writ ng let. 20051, I have found 
that the plates did noi enter aid withdraw from the 
boxes freely by means of the tape, so the following 
alteration has been effected :—In place of the plaiu 
wooden partitions between tne boxes, A, B, &c. 
(vide Fig. 1, p. 240 of present Vol.) have been sub- 
stituted partitions of prooved wood, placed back to 
back, so as to hold the plates lenzthwise, thus 
making the box capable of holding three dozen 
patos viz., one dozen in each bux. The centre 

ox is covered by a panel, which lifts out, the fillet 
above the groove in longitudinal partition being 
cut away to admit of this. I find the whole to 
work well, even iu the full glare of the sun, it 
being perfectly light-tight. 8. G. Horton. 


I] find that my letters have been useful. 


I feel sure he knows a thing or: 


_ TO MB. WASSELL. 

'20110]—Ir is extremely gratifying to me to 

was 
rdther atraid that trade methods would not hit 
the mark required by amatears. I am glad this is 
notso. With regard to zone testings, the short 
reply of Mr. Calver to ‘‘Orderic Vital,” is pretty 
much wkat all opticians would reply. The artifi- 
cial star,or real one, for the telescope either re- 


fractor or reflector; the minute globule of mer- 
cury for the microscope ; and the monochromatic 
sodium flame for the spectroscope, are the infal- 
lible tests for the optician. Each is a test for every 


error that can possibly exist. Every error is 
depicted in the first-named two, to the eye at once 
by a little motion of the eyepiece. Definition, 
adjustment, and achromatism are seen with uner- 
ring certainty, as well as the position of error, if 
any. This is only got off by practice, I know. So 
the mode described by Mr. Wassell will stand the 
amateur in good stead, if the ratios are once per- 
fectly known. I am sorry I cannot help in that 
way. It will at once be seen that the fiat, some 
sort of trial body, and eyepieces, are the first 
necessity in the trade mode. I should advise the 
amateur to get these first. In his casethe body he 
means to use finally would be best. Make or pro- 
cure flat and eyepiece. it is quite possible to test 
æ mirror on artificial star without silvering it. The 
flat should be silvered. I will give a method for 
making flats in my next to the Editor. I shall be 
glad to answer any questions regarding the work- 
ing of the mirror that may crop up. 

Sir John Herschel (“The Telescope,” art. 56, 
page 81), says:—‘*The geometrical distinctions 
between the parabola sphere, and hyperbola, be- 
come mere theoretical abstractions in the figuring 
of specula, there being no practical mode of ascer- 
taining, by any system of measurements on a scale 
what form the surface has,’ &c. I hope Mr. 
W. will eventually disprove this statement. 

Prismatique. 


THE LARGEST LOCOMOTIVE IN THE 
WORLD. 


[20111.J—I sEND you details of what is claimed 
to be the largest locomotive in the world, recently 
turned out of the Central Pacific Railroad Works 
at Sacramento, U.S.A., which may be of interest 
to many of your readers. The Sacramento Record 
Union says:—‘* The work has been done in the 
most complete manner, and the engine is well- 
proportioned, not showing to a casual glance that 
she is so immense. A.J. Stevens, general master 
mechanic, designed and superintended the con- 
struction. G. A. Stoddard, chief draughtsman, 
made the drawings tocarry out Mr. Stevens’ ideas. 
The trial trip was a success, and Sacramento can 
now boast of a successful inauguration of loco- 
motive building. The boiler was made by Chas. 
H. Hooper, foreman of the boiler shop, under the 
direction of Mr. Stevens, of the following dimen- 
sions :—Thickness of the shell, 7-1Gin. Otis steel ; 
whole length of boiler over all, 29ft. 2iin; shell, 
60in. in diametr, 17ft. long, containing 166 tubes, 
2jin. diameter; firebox, 1U8in. long by 56in. deep, 
made of 6-lGin. steel, being thinner than the out- 
side shell, so as to make steam easier; combustion 
chamber, 531n. long, 3Gin. deep. The crown 
sheet is supported by 37 bars, made of best bar 
iron, in. by jin., placed 4in apart, each bar sup- 
ported by two slings strung to the waggon top of 
the boiler by two stays. The stay bolts in the 
firebox and combustion chamber are jin. in dia- 
meter, and perforated with a 3-16in. hole. 

“The dome is 26in. in dia. and 40in. high; the 
smoke arch is 56in. in dia. and 37iu. long; the 
whole weight of the boiler complete is 14 tons, The 
Sires of the engine is 19in. dia., stroke of piston 
Oin. 

“ There is an independent cut-off valve working 
on the back or top of the main valve, which is a 
double valve with a double exhaust at each end of 
the cylinder worked by six eccentrics. Two on 
each side work the link motion; and one each side 
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works the cut-off on the cylinder. There is a steam 


cylinder in the cab attached to the reversing lever, 


to enable the driver to work the reversing- gear 


easily, also a cylinder on cne side to work the 


steam brakes, which are attached to three pairs of 
the driving-wheels. There are four pairs of 
driving-wheels, 4ft. 6in. in diameter, two pairs of 
which are flanged to hold the engine on the track, 
and the others blank. 


“ There is an instrument attached to the back of 
the tender connecting with the draw-bar, called a 
dynometer, to test the strength and pulling capa- 
city of the engine. 

‘t The weight on the driving-wheels is 63 tons, on 
the forward truck 8} tone, whole weight of the 
engine, with water, exclusive of tender, 61} tons. 

‘t The driving-wheel base on track is lft. 9in. > 
capacity of tender, 3,000 gallons of water, and ő 
tons of coals. This engine is nearly all of an 
original design, and not copied from Eastern manu- 
facturers. The double valves are an invention of 
Mr. Stevens, and are a new idea for a locomotive 
engine.” Scotchman. 


LONDON AND NORTH-WESTERN 
RAILWAY ENGINES. 


[20112.—To redeem my promise, I forward 
sketches of one of the ‘‘ Bloomers,” and ‘‘Cornwall,”’’ 
which I hope will be acceptable. The ‘‘ Bloomers ”’ 
were designed by Macconnell, a former ‘‘ loco.” 
superintendent of the company; there are two 
classes, distinguished as ‘‘large,’’ and “small” 
The sketch I send is that of a ‘* large Bloomer.”’ 
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A few dimensions are as follows :—Drivers, 
7ft.; Cylinders, 16in. by 22in.; Heating surface, 
1,294 square feet ; 195 tubes; boiler, 11°9 by 4°1 ; 
weight, 29 tons. : 

With regard to ‘‘Cornwall,’’ she was designed 


in 1847, by Trevithick, for fast running. Tho 
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driving-wheels were l0ft. in diam., the boiler 
being «nder the driving-axle. She, however, did 
not keep on the road well, and was on this account 
modified to the ordinary arrangement. 

The chief dimensions are as follows :—Driving- 
wheels, 8ft. Gin. ; leading and trailivg, 3ft. Gin. ; 
cylinders, 17din. by 24in. ; boiler length, LOft. Gin. ; 
boiler diameter, sft. llin.; total heating surface, 
1,070 sq. ft. ; total wheel-base, 14ft. 10in. 

Clyde. 


GREAT NORTHERN ENGINES AND 
THEIR WORK, PAST aND PRESENT. 


(20113.]—Many inquiries have been made in 
these columns regarding the engines which used 
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to perform the express work on tho G.N. R. before 
those now in use weze introduced. Special interest 
attaches to tho matter in the minds of those who 
have compared the. work of twenty-five ur thirty 
years ago with that now done. Ina former letter 
{ pointed out that, in respect of speed, the G.N. 
expresses of twenty-five years back compared very 
creditably even with the ** Flying Scotchman ” and 
Leeds express of the present day. Solong ago as 
1853, and, I think, ever since the opening of 
King’s Cioss termiuus, the down Scotch expresses 
starting at 9.30 a.m. and 8.50 pm were timed to 
run from Kiug’s Cross to Hitchin (32 miles) in 40 
minutes, and thence to Peterborough (44} miles) 
in 58 minutes; while the 5 p.m. ran from Hattiold 
to Hitchin (14} miles) in 18 minutes. In 1557 the 
special expresses to Manchester were put on, to 
compete with the L. and N.W., and then the time 
to Hitchin (32 miles) was reduced to 38 minutes, 
thence to Peterborough (443 miles) in 55 minutes 
and Peterborough to Grautham (29 miles, up the 
Globe bank) in 40 minutes. On the up-journey, 
the 44} miles from Peterborough to Hitchin were 
timed to be done in 52 minutes. Here, then, 
we have timed speeds of 50:5 and l:l miles 
an hour—start to stop. The trains usually 
consisted of frum 8 fo 12 coaches. Time was ex- 
cellently kept, and after any delay at stations was 
often made up to the extent of several minutes iu 
the longer ruus. I hive known the 32 miles t> 
Hitchin done in 37 minutes. I need not remind 
my readers of the numerous gradients on the 
G.N R., which havo been shown in the sections 
kindly given by Mr. C. E. Stretton in back num- 
bers; but I muy just remark that there is a two 
mile rise of 1l in 105 and lin 110 at starting, and 
then another of 1 iu 200 continuously for eight 
miles to Potter’s Bar, which is 250ft. above the 
star ing point at King’s Cross. ‘thus, out of the 
32 miles, 17 rise about 1 in 200, and a summit of 
250ft. us to beclimted. ‘Therefore, I think I am 
warrauted in saying that this run of 32 miles in 08 
minutes, over such a road, by the old Manchester 
expresses, will stand favourably against tho fastest 
marrow-gauge work done in the present day. 
Almost equally good was the run of the “up” 
express fiom Peterborough to Hitchin (44 mites) 
in 52 minutes, more than & third of the distance 
being up-bill, with fully a dozen miles of 1 in 200 
rise. On the “dowa” journey, the 12% miles 
bank to Potter’s Bur was ascended in 17% to 18 
minutes. Down this and other inclines, speeds ot 
60 to 70 miles an bour were commonly run, with 
great steadiness; and I once timed a train at 72 
for a short distance. As to weight and spered 
combined, I may instance a run from Hytfield to 
Holloway, with 16 coaches and ono engine (a 
6ft. 6:n. rebuilt Crampton “single,” with lin. by 
22in. cylinders), in 22 minutes, starting and stop- 
ping, the lust 5 miles being up a bank of 1 in 200, 
and tho lust 2 miles having to be **slowed’’ over. 
So much for the work. Next, as to the engines. 
The G.N.R., in the years 1851—G60, had 27 
regular express-eugines. Of these, one was the 
well-kaown old experimental bogie-enyine, No 215, 
whose Tft. Gin. wheels are now running under No. 
92. She has already been described iu these 
columus, aud Í have no personal information as to 
her work. She was the only one of her class, and, 
so far as I could ascertain, was not a favourite or 
a success. Nos. 201, 202, and 222 (about which 
questions have often beenasked), werealsoacla-s!y 
themselves. They were of the celebrated ‘*Jenny 
Lind” type, built by E. B. Wilson, of Leeds. 
Nine of the same class were eroployed on the L.B. 
and 8.U.R., aud five on the G.12.R. They had 6ft. 
& single ” driviug-wheols, 4ft. leading aud trailing ; 
cylinders, 16in. by 20in.; inside beariags to driving 
wheels; outsides to leading and trailing; outside 
pumps working on driving-axle; peculiar fluted 
iron cover to dome and satety-valve; the former 
placed on middle of boiler; latter over firebox. 
‘They were much liked, and did excellent work. 
The main stock of express-engine3, however, 23 in 
number, were divided into two classes: the Huw- 
thorns (numbered from 203 to 214 inclusive), and 
the rebuilt Cismptois (wumbered from 91 to 100, 
and No. 200), both having single drivers, oft. Gin. 
in diameter, and iuside cylinders l6in. by 22in. 
They differed, however, in details. The Haw- 
thornes (No. 203 of which class was in the Great 
Exhibition of 1851), had raised fireboxes, and 
the lesding-wheels wero set a little behind the 
smokebox. The Cramptons were originally 
built, like the *‘ Folkestone ” class on the S.E.R., 
with two pairs of leading-whecls, drivers 
behind firebox and intermediate crank-shuaft. 
They were rebuilt by Mr. Sturrock with ‘‘ single” 
driving-wheels on the crauk-shatt, and a puir of 
carrying-wheels behind the fire-box, the leading- 
wheels being right under the smoke-box, as in the 
modern 7ft. “singles.” They had flush-boilers 
and no domes; the safety-valves were over the 
firebox. This was also the case with Nos. 203, 
213, and 214 of the Hawthornes, Nos. 201—212 
having central domes with curiously -shaped flat- 
topped covers. Both classes had large boiler -power 
(about 1,300ft. h.s.), and weighed some 30 tons 
loaded, of which 13 or 14 tons rested on the drivers. 


These engines did the fastest express work, 
especially between London and Peterbcrough, and 
also took their turns with the ordinary main-Jine 
trains, excepting the morning Parliam-ntary, and 
an afternoon moderately fast train to Pe‘erborough, 
among the down trains, and the corresponding up 
trains, which were run with coupled engines. The 
other ‘‘ single” engines on the G.N.R. vere of two 
classes. Nos. 1 to 650 were the well-known 
“ Sharps ” (illustrated page 435, Vol. XXX_), of 
which I have previously given dimensions, the 
principal ones being—cylinders, 15 by 2); driving- 
wheels, ft. Gin., h.s. 748ft., weight 20 
tons. Nos. 51 to 70 were ‘‘small Hawthornes,”’ 
resembling the 203 express class, but having 6ft. 
wheels; cylinders, 15 by 21; h.s. 906?t.; weight 
25 tons. Nos. 51-60 had flat-topped domes: 61-70 
none. Both these classes occasionally took light 
fast or express trains, but were mainly employed 
on the ordinary stopping or short-service trains. 
I believe some are still in existence. 1 

The old G. N. four-wheel coupled engines had 
cylinders lGin. by 22in.; driving aud trailing- 
wheels, Git.; h. s., 904ft.; weight, 29 tons; no 
dome; were numbered 71—90, and were built, 
some by Wilson of Leeds, others by Hawthorne of 
Newcastle. Nos. 223—228, with 6ft. Gin, wheels 
and l6lin. by 22in. cylinders, were built at a later 
date. Nos. 101—199 were goods engines, mostly 
six-wheel coupled; wheels, 5ft.; cylinders, l6in. 
by 24in.; weight, 80 tons; allhad domes; builders 
chiefly Hawthorne aud Wilson. Nos. 216—221 
wore small four-coupled engines, with llin. by 
\7iu. cylinders and 5ft. wheels, originally built for 
the Amb-rgate line. Nos. 229—240 were the Tit. 
“singles”? built by Kitson, which are still run- 
ning, and have often been described. They came 
in at a later date than I refer to. This completes 
the list of the old G. N. R., and I believe it to be 
correct in all respects. Such information as was 
not within my personal knowledge was communi- 
cated to me by a gentleman who was in the loco- 
motive department at that time. This letter 
practically answers a number of loug-unanswered 
queries, and [ regret that my eugazements have 


prevented my sending it earlier, C. R. RI. 
Welingtou, N.Z., March 25. 
INDIAN WOREMEN: ALSO THE 


WRITINGS OF “EOS” AND “KHODA 
BUX.” 


[20114.]—Brrxa myself a long resident in the 
East, I particularly enjoy and appreciate tho writ- 
ings of our former correspondents, ‘Eos ” and 
“ Khoda Bax.” 

When I was lastin India I met a sonar, a Brah- 
min, who had come to Central India from Luckuow 
during the troubles of 1857. He was one of the 
most intelligent natives I ever came across. This 
old man, who was over seveuty yeurs of age, was 
named Bulwant Rao, learned his business from bis 
futher, who had had the advantuge of being 
thoroughly trained asa watch and clovckmaker by 
an Euwlishman who had settled in India about the 
year 1745, having left home in consequence of his 
having been a follower of Priuce Charlie. Ie 
settled down as a watch and clock maker at Luck- 
now, and at his death in 1753 he bequeathed his 
businessand stock-in- trade to the father of Bulwant 
Rio, a souar, or goldsmith, of the Brahmin caste, 
who had cometo him as a boy, and learned all he 
could teach him. When he, in his turn passed 
away, his belongings came to Bulwant Rio, whe 
had the credit of being the best native watchmaker 
in Central India. I made this old gentleman’s 
acqusintance in the following manner : — 

Duty sent me to reside at the capital of a native 
State, and as my duties were not very arduous, 
and I had plenty of time on my hands, I decided 
on setting up a workshop; and when I had settled 
downin my bungalow, I unpacked my Holtzapffel’s 
lathe aud tools, and set to work. 

In a day or two, I had a visit froma native 
lohari, or blacksmith, to ask for custom, should I 
require anything in his way. He was a very clever 
smith, and [ found him very useful. He made me 
a number of small forgings; and caught at m 
ideas so readily, that I took a liking to him, au 
used to go to his place in the bazaar and watch 
him at work. He hada very nice back-gearded 
lathe Gin. centre, with a good slide-rest, which had 
been mado at the Government Eugiueering Works, 
Rawul Pindee, or Roorkee—I1 forget which—where 
he hud served an apprenticeship and had worked 
for years as a maistru, or, as we woud call it, a 
journeyman. Hv was an excellent smith aud a 
very fair turner. He was a Biahmi. by caste, 
and his name was very similar to the Sonars, being 
Gunput Rao. He was, however, no relation, and 
of quite a different division of the caste. 

From my spending a good deal of time at the 
vice and doing some turning io metal, and from my 
often going to Gunput Rao'’s workshop and re- 
maining there looking at him and his brother at 
work, the attention of the natives round was drawn 
to me, and my servants informed me that it was 
current in the bazaar that I was of the Lohari Ki 


Jat. At any rate, my mechanical amusements 
began to be talked about, and Bulwant Rao heard 
that I had a lathe from which somewhat compli- 
cated work could be produced. So he paid mea 
visit, and I showed him my Holtzupffel lathe, its 
ovalandeccentricchucks, and ornamental slide-rest, 
and how to ornament plain surfaces by use of the 
division-plate and a single point in slide-rest ; also 
how to use the cutting-frame. He spent two 
whole days with me, and was very much interested 
in what I had to show him. . 

He told me that he had a lathe with a great deal 
of apparatus, with which his father used to do 
ornawental work like mine, but that he had never 
been shown how to use it. Hv had kept it all very 
carefully in the cases belonging to it, which had 
belonged to the Englishman. When with his 
father he had used this tool as an ordinary lathe, 
and also since it came into his possession, but he 
did not know how to do ornameutal work with it. 

So I went to his house and inspected it. From 
what I had read in the Journal of the Amateur Aes 
chanical Society, the Mrctranic, and + The Lathe 
and Its Uses,” I recoguised it as a Roso engine. 
The standards, if ever there had been any, had 
been made away with, and the bed wus notin use; 
the head was mounted on a low table about lsin. 
high, fixed to the ground, and the lathe was 
driven by alarge wheel at the other cnd of the 
room, turned by a Coolie. When he did any 
turning he did not stand like an Englishman 
would, but sat on a mat cross-legged at the side. 

The head was properly mouut-d between its 
vibrating points, but fixed immovably by wedzes. 

I made rough sketches of the arrangement, as I 
thought it would en:ble mo at some future period 
to add to the capabilities of my own lathe. 

Having, with somo little trouble, put the tool 
together with the pattern plates ix site and having 
put up the supports for tue guide-pointa, and fitted 
the levers and springs to their p!ac-s. aud connected 
them together, I was able to show him the principle 
of the machine, and how, by acting on the lathe 
head from one side, he could cause a vibration 
which would mako the tool in the +lide-rest cut a 
wavy line on the surface of any work to which it 
was applied, and how the division-plite was used 
to adjust the successiva liues to one uuother. 

We proceeded to test the capabilities of the lathe 
as to side-work by utilising the pumping action of 
the back spring on the traversing maudrel. While 
doing this we discovered a parcel of scrow-guides, 
of which there was a considerable variety. 

He worked away by himself for a week, and was 
not long in finding out that a number of his pata 
tern-plates aud rosettes had an oval in theminstead 
of a centre round hole. Hə discivered that he 
could by this alter his patterns very waterially. He 
also mastered the principle of the oval chuck, and, 
before a month was over, he was able to utilise his 
tool to the utmost. As may be supposed, he and I 
became great friends, und when £ was ordered to 
another part of India, he made me a present of two 
conundrum discs to mount on wy lathe. 

I shall be happy (if you would like to have them) 
to send you copies of the sketches I made of his 
own engine. Gereb Admi. 

[Please send.—Ep. ] 


~ 


SPECIFICATION OF A STEAM- 
LAUNCH. 


[20115.] — Wouzp auy of your readers of the 
Excurs Mrcnanic bs kind enough to give their 
views of the futlowitng specitivation of a small 
yacht Cam purposiug to have but? ‘The speci- 
lication is by un eminent desiguer, and I want to 
have some criticism upon it by practical people. 

Length, stem to affer-post, 99ft.; extreme 
length, 42ft.; breadth, moulded, Sft.; depth amid- 
ships, 5ft. gin. 

General Description: To be clincher-built of 
timber, with square yavht-stern and straight stem. 
To be decked furward aud aft, and about loin. 
rouad sides; but to be completely covered in with 
raised coach-roof, the coawiugs of which are to 
extend about Qiu. above deck, Cubiu forward of 
machinery-space, fitted with usual yacht-lockers 
aud sofa seats; cupboard- fitted pautry in fire-end 
of saloon; aft of muchinery-space to have accom- 
modation for a man. 

Keel of Americau rock-elm, Gin. by 4in., tapered 
at ends and under side to Sin. 

Tron Keel Strap Galranised, 23n. by šin., to 
run right fore aud att from rudder-post to top of 
stem, secured to wood-keel by fin. through bolts 
2ft. apart. 

Stem of British oak, sided 3in. moulded to 
drawing. 

Stern-post main of British oak, sided 4in., 
moulded to about 10in. to keel, with boss for screw 
worked out of the solid, to be bearded off at after- 
edge to about liin. or 2in. 

After-post of oak, Sin. by 3in. 

Frames of American rock-elm, lZin. by 12in., 
spiced Qin. apart, and with two copper clenchcs 
between. 

Floors.—Natural crooks of oak, sided 23in., 4in. 
deep at centre line, and extending well up bilges, 
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one at every second frame for 20ft. amidships, and 
one at every third frame at ends. 

Keelson.—On top of floors extending right fore 
and aft of pitch-pine 4}in. by 4in. 

Deadwoods.—Good oak crooks sided 34in. 

Engine and Boiler Seats of oak, and to be half 
chequed into floors and bolted. 

Coal-Bunkers on each side of ship of white 
pine, feather and groove lin. thick. 

Bilge Stringer, #-lenyth, 4 by 1} of pitch-pine. 

Beam Ledge of pitch-pine in one length right 
fore and att, x out Dia. by lia. amidships. 

Planking, 3in, thick, streaks to be ia not more 
than 2 lengths, 5 bottom planks each side of 
American rock elm, rest of plankiag yellow pine, 
and top streak teak; no plank to exceed 5in. in 
width. 

Deck, § yellow pine, feather and groove. 

Beams of larch, sided 2tin., and moulded 3in., 
es beams of galvanised cope iron jin. by 

in. 

Coamings of coach-roof of pitch-pine ljin. thick, 
and standing about Yin. above the deck; small 
rectangular windows, Qin. by 3in., let into 
coamings. 

Coach Roof of è yellow pine, feather and 
groove, and covered with canvas, painted. 

Bulwark of mahogany, 2in. high, fastened to 
covering-board with stout galvanised iron screws ; 
rail on top of American elm 2in. by jin., fastened 
with brass screw and dowelled. 

Life Rail.—Stanchions of galvanised iron, not 
more than 4ft. apart, &c. 

Fairlead.—Forward, of galvanised cast-iron, &c. 

Companion of mahogavy to main cabin, with 
mahogany steps down into cabin, flap to lift to get 
down to engive-room; also to m+n’s room aft; the 
after scuttle to have light iron ladder. 

fastenings of copper or yellow metal throughout, 
the nails into bent frames tu be clenched on rooves, 
the through fasteniug in beam-ledge aud bilge- 
stringer to be clenched also. The centre line 
fastening mav, however, be galvanised iron, and 
the iron keel is to be secured, § counter-sunk 
headed bolts, hove up with nuts on top of keelson ; 
covering board to be secured to sheer streak and 
beam stringer with brass screws, all fastenings 
about deck to be brass. Fittings below, painting 
and varnishing, c., described. 

Engine, $c , 5iu., Witlau’s three-cylinder engine, 
three-bladed propeller. 

Boiler.—Vertical, 4ft. ‘in. high by 3ft. Qin. dia., 
shell B. boiler plate, 7-16 thick; crown of B.B. 
boiler plate, 7-16 thick; firebox and up-take tube 
best mild steel 3 thick, and across the firebox three 
Galloway tubes to be fitted of approved dia., &c., 
&e., &c. Edinburgh. 


MEDICAL REPLIES. 


(20116.J}—Dirnrnrera (16928).—I never before 
heard of ‘tho celebrated Dr. Field,” and know 
nothing of nny cuses treated by him by means of 
sulphur. The queries as to the fungoid character 
of diphtheria, aud its possible cure by sulphur, would 
lead me into a long, and, at present, unpractical 
discussion, for which neither time nor space can be 
spared. Anyone suffering from diphtheria should 
consult a medical man instantly—anyone who 
has only a theoretic interest in the subject, must 
consult the medical textbooks. The only practical 
point is, at present, that diphtheria is a highly in- 
fectious and contavions disease and that wherever 
bad drainage and filth accumulate, there diph- 
theria and its allies appear. Whether the systemic 
disease is the result of blood-poisouing from local 
fungoid growth, or the fungoid growth is a mere 
result of the diseased processes, is not easy to say 
in any of these allied diseases: but where the car- 
rion is, there will ths vultures be. Whenever 
diphtheria breaks out, the safsty of other members 
of the family requires the most profuse ventilation 
of the sick-room, so as to carry off morbid exhala- 
tions before they are breathed by others. 

CuTs AND Bruises (46931). —I will write a paper 
on this practical und important subject; but at 
this moment am overworked and have not time. 

Sprarn (46943).—This peculiar feeling in athletes, 
when straining their muscles to the utmost, is 
hardly a “sprain,” but rather a too great tension 
of the muscle, producing a strain for the moment. 
More careful action and pushiug it rather less, are 
all I can suggest. It is probab!y a pain similar to 
that experienced in ‘‘rickivg the neck.” It is very 
foolish to risk the integrity of one’s bodily strac- 
ture merely for the suke of performing useless 
feats. Uptoacertain point athletic exercises are 
healthful and invigorating—beyoud that point they 


are dangerous aud exhausting, and produce pre- 


mature decay. 

J. Denvens (15968). — Query not answerable. 
Consult some good medical man, or take patient 
to a hospital pbysician, who can see her and ex- 
amine her. 

GRAVEL (46975).—Continue to abstain from all 
alcohol. Ext more sparingly, and starve down to 
normal weight, at the rate of a pound or pound 
and a half per week. Eat no fugar, not much 
flesh, and plenty of vegetables. When the gravel 


loads the urine, take—directly on waking in the} CONUNDRUM BELLOWS FRONT 


morning—half a pint of hot water, a pinch of 
ginger, and a seidlitz-powder. 


DISINFECTION.—The problem of dealing safely 
with ‘‘ largé quantities of clothing, bedding, fur- 
niture, rooms,” &c., after they have become in- 
fected by smiall-pox and other diseases, say, in an 
hotel, is oné that has often puzzled me greatly, 
and is one that must be adjudicated upon at the 
time by the responsible medical officer of health. 
The practical point is that, so soon as such sick- 
ness occurs, the patient should be removed into a 
clean, airy,.but bare room, containiug only the 
simplest and most washablethings. Theoretically, 
all such materials as cannot be efficiently exposed 
to steam-heat at a temperature of 230° to 250° 
Fahr., should be destroyed. Practically, I rarely 
order such destruction unless in very special cases. 
A few months siace, in consequence of neglect in 
arranging for the removal of a case of smuall-pox 
in a lady’s maid at a west-end hotel, I had to ad- 
judicate upon what was required for wealthy 
people coming to the hotel afterwards. The hotel 
was shut up, and practically cleared out and re- 
decorated, and the cost was some £2,000. All 
this might have been prevented had the import- 
ance of the case been foreseen by.the medical man 
who was called to see the case, and who “let it 
slide ” until the patient was too ill to be removed 
without jeopardising her life. It may be laid down 
that all such materials, if put into a steam-boiler- 
case into which steam is turned from a high pres- 
sure boiler until it issues at a temp-rature of 220° 
Fahr. from a pipe at the other end of the steam- 
case will come out clear of infection after an hour’s 
digestion. But tbis means destruction to much of 
such property as ‘‘T. R. S.” inquires about. Car- 
pets should be sent to a steam laundry, and other 
things must be boiled. Tne use of chlorine, or 
chloride of lime, for such property, means entire 
destruction. The goods come out discoloured and 
rotten. Small quantities of linen, &c., should be 
put direct into a l per cent. solution of carbolic 
acid, and afterwards boiled. I think L have already 
gone through this subject in the “ EB. M.” 


SEA-SICKNESS (47023).—An abstainer is les3 
likely to suffer from sea-sivkness than a user of 
alcohol. Take no physic insea-sickness. It is the 
result of a mechanical disturbance, which contiones 
uutil the muscles can co-ordinate with the unstable 
platform on which they are suddenly called upon 
toact, and digestion is therefore arrested. My 
own practice is to avoid the cabins where people 
are drinking spirits and defiling the atmosphere 
with vomit. Keep on deck if possible, well wrapped 
up, as much amidships as possible, where the 
motion is least aud the air is clear and fresh. Take 
no food but draughts of thin well-boiled oatmeal 
gruel until the digestive power returns. All remedies 
are useless until the body has learned to adapt 
itself to the motions of its novel location, 

James Edmunds, M D., é&c. 

Grafton-street, Bond-street. 


CALCULATING SIZE AND FOWER OF 
BOILERS. 


[20117.J—I po not recollect to have seen the 
quesiion about calculating the power and size of 
boilers answered. The examples given in Moles- 
worth of the dimensions of boilers are in terms of 
nominal H.P , now out of date. Boilers are now 
calculated as actual H.P., which may be done in 
the following way :— 

Exum ple—Boiler- power is required for a single- 
cylinder condensing-engine. 20in. in dia., pressure 
of steam in boiler, 40ib.; speed of piston, 250ft. 
per min. ; steam to be cut off at half-stroke. The 
actual H.P. of engive is therefore 40 + 13 x ‘693 
= 33'l — 3:1 imperfect vacuum = 35\b. average 
pressure; then 3l4 x 35 x 250/33000 = 83:2 
H.P., say 83 H.P. To find the evaporation of 
water fur 83 H.P., stroke 4ft.: 314 x 24x 2= 
15,078 cub. in. of steam used per revolution; 
15,073 x 3l} =471,187°5 x 60 = 2,827,125 cub. in. 
per hour = 16,3606 cub. ft. of steam per hour; 
vol. of steam to 1 of water at 55lb. pressure = 474. 
16,360 6/474 = 34:5 cub. ft. of water evaporated 
per hour. 1 cub. ft. requires ł sq. ft. of grate- 
surface, which gives 51°0 / °73 = 25°875, say 
26 sq. ft. of grate-surface; 26 x 16 = 416 sq. ft. 
of heating-surface, ullowing 16ft. to lft. of grate- 
surface, requiring two boilers therefore, each 
having 20Sťt. of heating-surface and l3ft. of 
grate-surface. A boiler 6ft. dia., with a 3ft tube, 
would give the following sectional area of heating- 
surface, viz. :— 

Heating-surface in tube........6. 3 Toft. 

Surface under boiler ............ 3 OOft. 

Vertical sides at 3ft. each, esti- 
mated as l effective ...........6 3 OOMt. 


9:75 sq. ft. 
of heating-surface. 203 / 9:75 = 20ft. nearly = 
length of exch boiler. Grate-surface, 13/3 
44ft. = length of firegrate for each boiler. ppe 


CAMERA FOR 18 DRY QUABTER- 
PLATES. 


(20118 ]—FonLowme the advice of a correspon- 
dent of the British Journal of Photography, repro- 
duced in *‘ oucs”’ Aug. 19th, 1881, I have made a 
camera of gin. mahogany like his, but having only 
one box with bellows-front and having a sliding 
door at the back; I have put racks and pinion to 
the front for focussing, as also two narrow brass 
plates in front for raising the lens. The blocks for 
tripod I have screwed to the bottom of camera: 
The ruby glasses at the sides, Iam sorry to say, are 
of not much use; weight 5ilb. with lens; size, 
103 by 7% by 53; the bellows are made of leather. 

Cost: brass, &c., 1ls.; mahogany 2s., rack and 


pinion 3s. 6d., lens 253. (Lancaster’s, Birmingham). 
There is nothing loose except the lens of focus- 
Further particulars if needful. 


sing-glass. 
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References to sketches: Fig. 1, open: Fig. 2, 
shut; Fig. 3, section; a, leather handle ; b, brass; 
ec, bellows; d d, ruby glass (on each side) : e, brass 
for sliding front; ff, rack; g, slot for front; A, 
for tripod ; 2, slide for fixing tailboard; 7, three 
blocks screwed to camera for tripod ; 4, opening ; 
l, well. R. Brown. 

Irthlingborough, Higham Ferrers. 


GRINDSTONE TRUING DEVIOE. 


[20119.]—T 1s tool, which is to beseen illustrated 
in several of the lists of American tools, seems a 
simple and effective arrangement for the purpose, 
but the price is very exorbitant, so also is Brun- 
ton’s patent grindstone dresser. The prices of 
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these tools run from £4 103. to £10. Consequently 
it is quite out of place for amateurs to think o: 
them. I have mads a tool for myself that answers 
admirably. I have taken the lower slide of a small 
slide-rest, and mouuted on it a small lathe head 
which is driven from an overhead on its spindle. 
I mount a cutter Gin. in diameter; this cutter is 
traversed across the face of the grindstone, which 
is revolved slowly in the opposite direction. The 
cutter is made out of one of Lloyd's cog-wheels, 
which had lost a number of teeth. I turned down 
the teeth till the stumps all stood up about 
a iin. above the bottom of the zpace, and 
made it the foundation of my cutter. I took this 
to a blacksmith, who made an old file into a ring 
about Zin. thick, and ğin. across the face, and this 
he drove in the wheel while it was red-hot, the 
wheel itseif being cold; he put it in the vice, and 
with a cold chisel cut it across the edge into a very 
coarse file, requiring to heat if once or twice in the 
process to enable him to get a deep enough cut 
When this had been done equally all round, it was 
put into an iron box filled with burnt hoof-pariogs 
and placed in the fire and made red-hot, aud kept 
so for two hours; it was then thrown into a tank 
of cold water, and when taken out the edge was 
so hard that no file could touch it. It answers 
perfectly, and a very few minutes suffice to give a 
true face to a grindstone. 

The material out of which it was made, except- 
ing the casting of small lathe-head and its mandrel, 
was waste, and of no intrinsic value. Exclusive of 
my own labour, which was my recreation, the cost 
of this really efficient tool was under four shillings, 
as follows :— 


Lathe-head casting .........ecceees 1 0 
Steel forging for mandrel ..... TETEE 2 
Babbit’s metal for collars .......... 0 6 
Blacksmith, for fitting old tile to 
wheel, as described .............. 1 6 


4 2 
Gereb Admi. 


ERRATUM.—WENHAM AND WATSON’S STANDS.— 
In letter from ‘* Another F.R.M.S.”’ (page 261), the 
last liue but four should read **The additions in 
Mr. Wenham’s stand ” (not stage) 


REPLIES TO QUERIES. 


— 


*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked, 


[46276.]—_Newtonian Telescope.—The large 
mirror should be, as you suppose, parabolic. Grind 
it to a spherical curve fi:st, aud flatten the curve 
toa parabola afterwards iu polishing. Plenty of 
instructions in recent volumes.—PAUGUL. 


[46346.]—-M.S.L.R. Engines (U.Q.)—I saw 
the M.S.L. single-engine a few days ago, but was 
unableto procure dimensions. The cylinders are 
placed outside. The driving-wheels seemed to be 
7ft. dia., or slightly over. The leading and trail- 
ing wheels have outside framing, and the driving- 
wheels inside; but the outside framing is carried 
along from the leading to the trailing wheels, and 
thus it appears that the driving- wheels have out- 
side frames; but, as far as I could see, the framing 
was in no way connected with the driving- wheels. 
The evgine is numbered 399, and dated M.S.L. 
Works, 1882, and was running express trains 
between Mauchester and Liverpool on the Cheshire 
lines.— METEOR. 


{46378.]—Bevel Wheel.—As my opinion is 
opposed to that of ‘‘Glatton’’ (see reply to query 
46378 in No. 894, p. 223), I should esteem it a 
favour if he would give his reasons why he prefers 
a larger pair of wheels.—R. KANTHACK. 


[46394.]—Timing French or Other Pendu- 
lum.—I am not a watchmaker, but the expression 
you quote seems to me plain enough. If you ex- 
amine any clock by taking the pendulum in your 
fingers and moving it slowly from side to side, 
watching the ’scape-wheel meanwhile, you will see 
that each time the pendulum moves to one side 
half a tooth passes the pallets, so that two beats 
are necessary in order that a tooth should pass 
Thus, for every tooth in the wheel two vibratious 
are necessary in each revolution of ’scape-wheel, 
and, if there are n teeth, there will be 27 vibra- 
tious of pendulum per rev. As these clocks are 
said by Britten to make two revolutions of 
’scape- wheel per minute, we have twice as many 
beats per minute as there are per revolution, i.c., 


4n, or four times the number of teeth in wheel.— 
GLATTON. 


[46503.]—Jamming of Tapered Journals. — 
Imagine the part C B D not to exist, then if A BC 
is equal to the angle of repose, the wedge A BC 
would be just on the point of jamming. After 
going through a similar course of reasoning with 


regard to the lower half, BC D, we may imagine 
the two portions workiug together. This makes it 
clear that a wedga slanted ou one side only may 
be half as thick at the back (in proportion to its 
length) as a wedge slanted on both sides. A man- 
drel! may, of course, be consiiered as a circular 
wedge. I don’t know that the jamming angle 
governs—I am not very sure that 1t should govern 
—the cone of a lathe-mandrel.— PAvGUL. 


(46503.]—Jamming of Tapered Journals.— 
I am really much obliged to © J. J. A.,”? Liverpool, 
for his endeavours to help me; but though he 
thinks ‘such a rule as I require will nat be readily 
obtainable,’’ I feel convinced that there is such a 
limit as I have mentioned, aud that the only ques- 
tion is, which of the two angles shown in my 
original query is correct? Let me define what I 
mean by ‘‘jamming.”? Sappose journal to be 
pressed with any force into bearing, and revolved 
slowly; the motion to be stopped and pressure 
removed (not reversed). If jamming has taken 
place, the journal will be fouud to be stuck (more 
or less tightly, according to end-pressure at first 
applied ; but still, “J. J. A...” ‘if it means to jam it 
will be’’ stuck), and on applying force to moveit, it 
gets loose with a jerk. If ‘‘the” angle is greater 
than the angle of repose, on relieving journal from 
eud-pressure it will be found to be as free as ever. 
In the case of your water-cock, the pressure of 
water against one side of plug keeps the plug 
pressed against the opposite side of cock, and the 
friction prevents the weight of plug taking effect. 
—GLATION. 


[46598.]—Half-Chronometers.—Your Stock- 
ton correspondent hus not given a correct definition 
of the common use of the term. Morton’s patent 
is an escapement never used, drawings of which 
are in Saunier, plate 10, Fig. 11; but half-chro- 
nometers, as they are called, are sold every day, 
and are lever watches with compensation balances; 
the term is shopkeepers’ clup-trap to hoodwink 
customers, aud nothing more. ‘‘Chronometer’’ isa 
word that can be appli-d to avy timekeeper; it 
simply means a time-meter, and u verge watch or 
a Yankee clock is as much a chronometer as any 
kind of timekeeper, but asa trade termit is only 
applied toa watch with a detent escapement and 
a compensation balance. This was not always so; 
the word seems to have been first used by Harrison : 
he applied it to the timekeeper that got him the 
Government reward of £20,000 but his watch was 
not a chronometer as we understund the trade 
definition: it had a kind of verze escapement, a 
train remontoire, and a compens:tion curb, the re- 
moutoire to correct the variations of power in the 
escapement, and the curb to compensate the con- 
traction of metals. This was, I believe, the first 
chronometer for which Harrison got his money, 
but the Government gota thing that was never 
used; a dozen of them never were made. The 
only thing used in a modern watch used by 
Harrison is the maintaining power, and that Reid 
says he got from a ‘‘roasting-jack.”? Chrono- 
meters are rated to the tenth of a second by the 
eye aud ear only, and by practice, and isa very 
simple matter. A staudard clock beating seconds 
is used. If you are testing, say, a marine chrono- 
meter that beats half-seconds, listen to the clock, 
aud if you see the chronometer-hand falls as yon 
hear the clock, it is on the second; if before, it 
will be one, two, three, or four-tenths fast. This 
you will determine by the time the hand is at rest 
on stroke before you hear the clock; if it beats 
with the clock in middle stroke, itis 5-10ths fast, 
and if it gets there before the clock it is 7, 8, or 
9-10ths as the case may be; or if it is taken slow 
in the same manner, a little practice, and itis 
easy or to a tenth of a second with certainty. 
—T. M. 

[46603.]—Induction-Coil Failure.—I scarcely 
know what to recommend, but should think the 
fault is in insulation of secondary, which should 
be two or three layers of paraffiued tissue-paper. 
Glad you have altered the primary. Two layers 
of 16 only short-circuits the cell. 1f I were going 
to make acoil of your dimensions, I should have 
wound primary of two layers of twenty, or three 
layers of eighteen. If you do not succeed you 
may send it to me, and I will examine it.—GEoRGE 
ToLMAN. 


[46623.]—Nos. of Midland Coaches (U.Q.) — 
Ou noticing the carriages lately, I fiad that the 
vans are numbered separately from the carriages, 
and also that there is an innumerable amount of 
duplicates. Most of the small 4-wheeled coaches 
are duplicates, as théy are now replaced by large 
bogie carri+ges. I notice also that most of the 
carriages in the continuous local trains in the 
London and Bradford districts are duplicates. 
Two duplicates and a van may account for the 
3 catriages bearing the same number which 
“ Dunbritton ’’ saw. —METEOoR. 


(46650.) —Electrical.—(1) The current of a 
battery in absolute electro-magnetic units may be 
measured by means of a tangent galvuvometer. 
Let 7 represent the radius of the galvanometer 
coil (in centimetres), and let there be only one 


turn; then the total length of the coil = 2 ~r. 
Then, if ¢ = strength of current,2 x 2ar/r? = 
force (in dynes) at ceutre; ori x 2a¢/r=H. 
tan 6, where H = horiz ntal maguetic force at the 
place, and 5 = the angle of deflection. Hence, 
i =r;2v. H . tan 5. Hand tan ¢ can readily 
be found from the tables. If the galvanometer 
has more than ore turn of wire, we shall put 
r/2Qwinstead of #/22.—. Another (relative) 
mode of measuring current strength is by observing 
how many cubic centimetres of hydrogen are 
given off per minute in the electrolysis of water. 
(2) Besid's the deflections, you should know the 
horizontal magnetic forces at the places.—A MEDI- 
CAL STUDENT. 


(46668.] -Dyeing Fawn Colour.—The follow- 
ing is a method of dyeing fawn on cotton goods :— 
First boil catechu in the proportion of llb. to 7 or 
8 gallons of water; add, when dissolved, 20z. of 
nitrate or sulphate of copper, and the solution, 
well stirred, is ready for use. Work the goods in 
this solution. Have ready some warm water, in 
which 2oz. acetate of lead has been dissolved. 
Wring out of catechu, and work in the lead 
solution for fifteen minutes; wash in cold water, 
and dry. The querist can vary the proportions 
almost at pleasure. If he wants household dyes 
he should try what he can do with Bismarck 
brown. There is also an iron-bufi—yellower than 
the catechu-fawn—made by dissolving 4lb. sul- 
phate of iron and 2lb. acetate of lead in a gallon of 
water. The clear liquor can be diluted at pleasure: 
but the colour must be brought up by passing 
through cold solution of soda-ash. It is really 
a rust colour.—N. C. 


(46681.]—Windmill Pump.—‘“‘O.” will find 
what he requires on p. 312, No. 325; in several of 
the back volumes there are devices for pumping 
water by means of windmills.—T. P. 


(46713.]—Bleaching Cotton, &c.—First, for 
clothes or cotton goods that have not been bleached: 
boil the clothes ia a soap ley for half an hour 
(yellow soap will do), rinse well in cold water, 
and put them into the surs for half an hour. 
Sours is a mixture of vitriol and water; no par- 
ticular quantity is used, but the oil of vitriol is 
added to the water until it tastes as sour as a 
lemon. Now mix chloride of lime, one penny- 
worth to two gallous of water; rinse out of sours, 
and immerse the goods in the liquor (as the lime 
mixture is called), stir them about to let the liquor 
act on every part, jift them out occasionally with 
a stick, and the air will turn them quite white. 
When the process has been carried far enough, 
rinse well after the liquor, aud hang out in the 
fresh air to dry. This process will not rot them, 
and will give every satistaction. Caution.—Never 
allow these chemicals to remain in the reach of 
children, as they are poisonous; never use the 
liquor hot, or it will rot the clothes ; and, remem- 
ber, a thorough rinsing is necessary between each 
process. For ordinary linen. immerse in sours and 
liquor as above; or to remove stains, ironmould, 
&s., put one pennyworth of oxalic acid (poison) in 
two gallons of hot water, immerse clothes for half 
an hour, wring out and rinse iu hot, then in cold, 
water, when the stains wili have disappeared, 
leaving them white. I think this fully auswers 
both querics on bleaching; but any further 
information with pleasure.—LOcKSTITCH. 


[46761.]—Compensated Watch.—I have been 
waiting to see if any one in the trade would 
auswer this query. I also have bought a com- 
pensation balance watch, and the sime kind of ex- 
perience has led me to mike inquiry. The result 
is that I learn that the ‘compensation balance’? is 
simply a trade deccit. The title leads ignorant 
eutsiders to imagine that a watch with a compen- 
sation balance is compensated and adjusted. The 
trade say, ‘‘ How can you expect this’ Look at the 
expense!” But outsiders cannot be expected to 
understand all this until it is explained. A fairly- 
made lever watch will keep a fairly regular rate, 
either losing or gaining with such regularity that 
the owner knows what he is ahout; but when the 
watch has a compensation balance stuck in, with- 
out being compensated, it being a delicate and 
sensitive piece of mechanism, the watch is seldom 
alike two days together. Sometimes its time- 
keeping is marvellous for a day or two; then, 
without warping, it has some eccentric varia- 
tion and lets in its owner for loss of 
train or some other annoyance, If I had 
been acquainted with the diff-rence beforehand, 
I should have preferred stretching a point to 
have a watch properly adjusted; as it is, I am 
saddled with an article which is a nuisance, and 
which yet I cannot afford to throwaway. Will 
someone in the trade tell us if such a watch can be 
properly adjusted and compensated at any less cost 
than buying a new one r—M. F. 


[4678Z.|—Explosion in Loco. Fire-Box.— 
The case mentioued by this querist is by no means 
the first of its kind, though buppily it is not of fre- 
quent occurrence. Ed. Gobert says (page 244) 
it is the rush of air to fill a vacuum that causes this 
accident to happen; but he evidently has not had 
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experience in this matter, or he would know better 
than to make such a statement; my own opinion is 
that a gas of some kind is generated by the con- 
tents of the tube, which, nut being condensable, 
retains it pressure after all is cold. and when the 
plugs fit perfectly steam-tight, and the rupture in 
tube covered by the plugs, thus perfectly imprison- 
ing the coutents of tube, this accident may be re- 
peated any time ; but, luckily, this perfect 
imprisonment seldom occurs: hence the rare 
occurrence of these accidents.— LOCKSTITCII. 


[46847.]— Equation.—I do not see that “A 
Medical Student’? has solved the equation as a 
quadratic. Towards the end of his calculations we 
are Introduced to an equation containing powers 
of 8 up to the fourth, and in the next line this is 
reduced to a cubic equation by taking out the 
factor (8 - 3). But how are we to know that this 
is afactor of the expression without solving the 
equation? Unless we knew that 6 =3 we sbould 
have to make a good many trials. Mr. J. Lane 
Davies’s solution, although it gives values of x, y, 
and z which satisfy all the equations, yet only does 
80 by a curious coincidence. What he does, in 
fact, as pointed out by ‘‘A Medical Student,” is 
to put the equation E into the form x y/2 - 3 = 
— (ty/3— 6). He then, in a roundabout way, 
squares both sides, by which he gets rid of the 
negative sign of the right-hand side of the equa- 
tion. He then takes the squaro root of both sides, 
but omits to replace the negative sign; so that he 
gets z y/3—6= - (sy/3 — 6), or a positive 
quantity equal to a negative quantity. This‘can 
only be the case when these quantities are each 
= (; and by a curious coincidence this happens to 
be in the present case, and z y/ 3- 6 = 0, from 
which zy = 18 —. This, however, gives us a clue 
towards tho discovery of the solution, as, if we 
could prove the truth of this last equation, the 
difficulty would disappear, and no squaring would 
be required. but, after all, why should we expect 
to be able to sulve the equation in the form of a 
quadratic ‘—N.I. C. E. 


[46847.]—FEquation.—The little reel criticism 
which your co:r+spoudent’s letter contains is fri- 
volous though amusing, and tbis he prefaces with 
the information that ‘‘satisfying’’ is a relative 
and vague expression—for the benefit, I presume, 
of those of your readers who may not be in posses- 
sion of a dictionary. The way he states his first 
objection is curious. He does so by quoting a 
truth well known to every tyro in algebra, viz., 
“ Every quidratic must have, in one form or other, 
two roots.” How the statement of a truth like this 
can form an objection to my solution he does not say. 
And then he proceeds to give a series of objections 
based upon the assumption that I never noticed 
what appeared to him apparent, forgetting or 
iguoring the fact that ‘‘ apparent ” is also a relative 
and vague expression; and he furtber objects to 
my solution on the score of its being ‘‘ a very arti- 
ficial one,” aud asks the question, *'if completing 
the square on both sides in order to destroy them 
in the next line is not an ‘impolitenessa’ to 
quadratics’’’ Muay Iask him if he can give any 
authority besides his own condemnivg the use of 
artifice in the solution of equations, aud if it is 
not the usual and legitimate process to extract the 
square root after completing the square * So much 
for “ A Medical Student’s”’ criticism. I will only 
make one or two observations on tho solution he 
has furnished. 1. It doesnot satisfy the conditions 
of an adfected quadratic by completing the square. 
2. File has introduced, unnecessarily, two additional 
unknown quantities into the equation (an artifice, 
by the way, which he thinks others should not 
adopt), and which only succeeds in producing a 
cumbrous biquadratic expression, which is found 
by trial to coutain the factor (3—3), and, moreover, 
his method of fiudiny a factor is the most circuitous 
and bulky that has yet appeared in this journal, 
which, upon his own authority, is a great mistake 
in the science of mathematics.—J. LANE DAVIES. 


[46850.] —Electro-Magnet.—If ‘'‘ Perplexed ” 
will wind on each core five layers of No. 20 cotton- 
covered wire, it will make a first-class magnet. 
The resistance will suit a bichromate or Bunsen 
cell.—_ GEORGE TOLMAN. 


(46862.]—Telegraph.—Wind twice the length 
of wire on the coils, than the line, if of the same 
gauge.— GEORGE TOLMAN. 


[46865.]—Cod-Liver Oil.—When I was in 
Newfoundland five-and-twenty years ago I had 
symptoms of lung-disease, and was ordered to take 
cod-liver oil, to which I took a great disgust. I 
was, however, determined to overcome my reluct- 
ance to it, and went to see its preparation. I 
observed that the livers were allowed to get semi- 
putrid before the oil was extracted, so I procured 
some fresh cod-livers, and had them fried with 
mashed potatoes. I found them delicious, and 
really enjoyed my pvtato-cake fried in cod-liver 
oil taken from Jivers the day the fish was caught. 
In the winter I always had myself sponged with 
cod-liver oil all over after having my bath. As the 
oil was fresh and scented with essence of bergamot, 
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it proved no inconvenience, and I found it was 
equally useful in this form as if taken internally.— 
GEREB ADMI. 


[46854.]—Mechanical Action.—I am sorry 
my first design was of no use. Will this do? Over 
each cell is asort of bolt (A) sliding in guides (uot 
shown) attached, like brackets, to sides of chest. 
The lower end is turned to a smaller diameter, 
and bent into a hook, to which the rod from zinc 
is attached. Cisa rocking shaft, worked, as in 
former sketch, by means of a lever E, and wire 


W, from lid of chest. The lid, therefore, cannot 
move without rotating C, and in order to fix the 
lid, all we need do is to tix C. A piece of brass, D, 
has a hole of shape shown cut in it, and is fixed, 
like an arm, on ©. The rod A passes freely 
through this hole, but the rod C (und, therefore, the 
lid), is locked, unless the narrow part of A is in 
the position shown, when the slot in D allows of 
the motion of C.—GLaTToN. 


[46567.]—Bichromate Battery and Inten- 
sity Coil.— You can have a coil to work with avy 
number of cells. I cannot suggest a better cell 
than Bunsen's for Jighting.—GEORGE TOLMAN. 


(46871.]—Platiaising Silver.—May I suggest 
to the querist whom *‘ Nun. Dor.” has replied to, 
another mode of renderiug Smee’s plates available 
without platinising, which I, some twenty years 
ago, ‘evolved from my inner cousciousness,’’ on 
finding that my plates were bare, and no platinum 
wus to be got? It simply consisted in thoroughly 
cleaning the silvers, placing them on a surface of 
soft wood, and then piercing them well with holes 
with a fine needle. The rough burrs round the 
holes evolved the hydrogen at a tremendous rate, 
and the plates never wauted anything more doiug 
to. Mere roughening is not of much use. I saw 
some pierced yj lates in an ‘‘aic battery ’’ at the 
present C. P. Exhibition, but I have seen none any- 
where else, except mine.—B. H. 


[16879.]—Telephone Transmitter.—At your 
request I send you description of transmitter. It 
is the arrangement of one of my assistants. 
Although simple, it more justly deserves being 
patented than avy other I have ever tried. It 
consists of 3 pencils and 4 blocks. I havearranged 
it so that the compositor can set it up in lines and 


dots, thus— 
o—?® 


|o] 
© © 


The two free blocks are for connecting-wires. The 
pencils are gin. square and lłin. Jong, cut from 
coarse-grained carbon, not lighting penc.ls, and 
are fixed on the centre of a horizontal sound- 
board of pine or spruce, jin. thick, 8in. by Gin. It 
is the loudest and clearest of any. and never fails. 
The coil should be lin. between flauges, 5-16 core. 
For primary wind 5 layers silk-covered wire, No. 
24 gauge. Secondary, 10 layers, 35. Bell's re- 
ceiver is all that can be desired. About 20 miles. 
—GEORGE TOLMAN. 


{16892 ]—Japanning.—This is quite unneces- 
sary un copper vessels. Nothing can look better 
than the polished metal. In India copper vessels 
are often tinned to savetrouble in cleaning. You 
can tin them yourself if you first clean them 
thoroughly. All you have to do is to heat them to 
the temperature at which tin melts, and rub them 
with powdered sal ammoniac, rosin, and melted 
tin. I haveseen this done frequently by the Kalai 
Walla (tinman), in India.—GEREB ADMI. 


[46£99.]—Heating Room for Turkish Bath. 
—This can be dune most economically with gus. 
Some sixteen or eighteen years ago I experimented 
a good deal on this matter, and was, I think, fairly 
successful. I took my idea of a hot-air bath from 
‘* Griffin’s Hot-air Bath,” No. 1281, illustrated on 
page 131, and found it efficient; this supplied me 
with hot air, but I had to devise another arrange- 
ment for ventilation, and for getting rid of the «ir 
charged with perspiration, and I made the whole 
apparatus myself out of the cheapest material. I 
shall be happy to write a paper on the subject.— 
GEREB ADMI. 
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|46912.]—Medical Coil.— Wind on four layer 
No. 20 cotton-covered wire; six or eight layers 
No. 28 silk-covered for secondary. Fili the core 
with iron wires, and work the contact-breaker from 
the end. A brass tube placed on the out-ide of 
coil will regulate it to any nicoty. If you cannot 
get a brass tube, copper will do, or get the tinman 
to make one in tin or zinc. A bichromate cll 
wou'd work it, or two Leclanchés would work it 
for 20 minutes or half an hour.— GEORGE TOLMAN. 


(46916 ]—Carpenter’s Bench.—You will tind 
fall instructions in a monthly periodical named 
Amateur Work, and if you have access to the 
back vols. of the Encrism MEcuANIC you will, no 
doubt, after some searching, find whut you want. | 
At p. 271 of The Forge and Lathe there are full 
instructions, illustrated, for making a cabinet- 
maker’s bench.—GEREB ADMI, 


[46925.]—Water in Gravel-Pit.—I am truly 
obliged to ‘‘Glatton’’ and H. Barnaby, but I fear the 
difficulty will not easily be got rid of. No doubtI 
ought to have given more detailed information 
about this particular gravel-pit, which I will now 
try and do. At 9ft. deep I come to spring water, 
but oo account of the slope of land and the use of 
a Gin. drain 1 can go 12ft. deep, and if I could only 
get rid of the water at a lower depth I could go 
20ft. or 30ft. deep; hence my difficulty. I dug a 
well some two years since 18rt. deep, and I found 
the soil as follows:—2ft. of top soil inclined to be 
a little loamy or clayey; next {4ft. dirty round 
grave), the next 12ft, u mixture of clean tine sand 
und gravel; the sand incieased towards the 18ft., 
aud l am inclined to think the lower I could go the 
more fine white sand { should fiud, as witbin half 
a mile of this spot the main sewer was put in about 
100:t. deep, and it was all white fine sand—some 
call it silt, or running sand. Ido not think there 
is a substratum of heavy clay, as H. Barnaby 
supposes, but aim inclined to think the sand would 
lieso close that water cannot pass easily through 
it. I fear this subject will not be very interestiug 
to the majority of readers, and may be taking up 
valuable space. If ‘ Glatton,” H. Burnaby, or any 
other kind friend would write to ine, shall esteem ict 
ae act of great kindness.—H. Booker, Sidcup, 

ent. 


(44927.]—Gas Bath.—If paraffin would dissolve 
the lime L should think your plan of cleansing it 
would answer; but I would suggest you fill it from 
the bottom pipe the same as it now fills with water, 
afterwards 1 should well swill it out with water 
from the top pipe, and if the first operation does 
good service, I should repeut it several times. It 
is the only thing you can do to it besides having it 
taken to pieces and thoroughly done, which would 
be more expense and trouble than making a new 
boiler. These boilers are nota coil, but made up 
of sheet water-space layers so constructed that the 
heat from the burner acts on every iuch of boiler 
surface. Geyser’s instantaneous water-heaters 
would not heat the thirty gallons of water in the 
half-hour for the same consumption of gas. The 
establishment in question (which has died out) 
used to make some good and useful articles on 
principles which modern makers, though different 
in shape and design, strictly adhere to. Their 
forges were lit and worked by gas twenty years 
ago. People reinvent things and make them the 
subject of ** pateuts.”’—JacoB MAGLOSKIE. 


[46930.] —Hydraulics.—In practice I think the 
pipe would be quite full, unless the diameter of 
the pipe 1s altogether out of proportion compared 
with the tank. But theoretically there would be 
an air-fpace or a partial vacuum near B, as shown 


in the figure, the water ‘‘ thinning down ” at first, 
but soon filling the whole pipe—A MEDICAL 
STUDENT. 


(46930.J—Hydraulics.—The friction of the 
water on the pipe would retard its downward pro- 
gress, keeping its velocity considerably below what 
the inclination of the pipe would tend to make it, 
and tending, therefore, to keep it full. And if the 
head of water were large, the pressure at B being 
great the friction would be much increased, tend- 
ing still more to keep the pipe full. But every in- 
crease in the size of the pipe increases the volume 
of the water much more than the friction, and 
tends to keep the pipe less than full. So that the 
question of whether the pipe would be full at the 
mouth depends on the pressure at B, the inclination 
and length and diameter of the pipe, and the value 
of the friction, and not only upon relative, but 
actual, sizes.—PAUGUL. 


290 


ENGLISH MEOCHANIO AND WORLD OF SOIENOE: No. 897. 


JUNE 2, 1882.. 


(46931.]—Cuts and Bruises. —Why do not 
some of the workmen joina centre of St. John’s 
Ambulance? They would then learn the best 
methods, and be able, in case of need, to stop 
arterial as well as venous bleeding. ‘‘ Ambulance 
Lectures,” by Dr. Weatherly, price 1s., is a capital 
book, as is also one by the late Surgeon-Major 
Shepherd.—M. W. G. 


(46931.]— Cuts and Bruises.—I have no ex- 
erience in the treatment of these with the glue, 
french polish, or black ink recommended by your 

correspondents; but I can spesk very highly of 
tincture of arnica for bruises, and of calendula 
officinalis in cases where the skin is abraded or 
cut. They not only heal quickly, but take the 
“sting” out of the wound di-ectly they are 
applied. A lotion is made of either of these by 
putting 30 drops of the tincture in a teacupfal of 
cold water. A rag wetted with the lotion should 
be kept continuously applied to the part. These 
tinctures, with a little court-plaster, should be 
kept in every workshop. — DOCTOR. 


(46931.]—Cats and Bruises.—Some of your 
correspondents recommend glue aud Friar’s 
balsam; and so do I. Glue is handy, and of a 
healing nature. Friar’s balsam is a most excellent 
thing, and one I am never without. In case of a 
cut from a chisel, wipe off the blood, apply the 
balsam, and bind up with brown plaster. I 
always find the latter better than the common 
yellow plaster. Being a joiner, I have seen some 
serious cuts now and agaiu—some which have re- 
quired the skill of the surgeon; but in ordinary 
cases, I bave plastered up some hundreds of bleed- 
iog fingers. Some men shrink from these jobs. In 
extreme cases I have staunched blood with castor- 
oil, This is an excellent thing, ond with two or 
three thicknesses of soft rag, will heal the place 
as well. I believe many a chemist is not aware of 
this.—FisHxer SHAW. 


[46912.]| Resistance of Ring to Collapse.— 
The maximum bending strains or moments when 
the ringand weight are suspended, will be at the 
top and bottom and at the two sides, and these 

will be all equal. This can be shown by the ele- 
` mentary rules of statics. The strains at the sides 
will be of an opposite description to those at top 
and bottom—the former tendiug to straighten the 
ring and the latter to make it curve more; hence 
there will be some point in each quadrant of the 
ring where there will be no bending strain. These 
points are called ‘‘points of contrary flexure.” 
The position of the points is found by bisecting the 
radius on both sides of centre and drawing perpen- 
diculars ; it will be shown presently why this is 50. 
At these points the only forces activg are the 
shearing straivus caused by the direct action of the 
weight; we may, therefore, to make the calcula- 
tions more easily understood, cut the ring at the 


four neutral points, and connect the pieces by very 
strong suspending links, as in the figure; the 
lowest piece may be taken as a beam supported at 
the ends and weighted in the middlo—the bending 
moment of which is the well-known formula 
W//4. In this case /, or leugth of beam is = balf 
the diameter of the ring—say, d/2, so that the 
bending moment is Wd/8. Ag:in, the bending 
moment at the side of the ring is found thus: the 
crescent-shaped portion of the ring sustains a weight 
of 4 W applied to its lower end; this multiplied by the 
vər. sine of the crescent, or 4 d, gives the bending 
moment at the side of the ring, or Wd/8. As this 
is the same as the bending moment at the top of 
the ring, it shows that we have found the po'nts 
of contrary flexure correctly. All we have todo 
now is to find the ‘‘ moment of resistance” for the 
particular section that the ring happens to be. 
Suppose the section to be rquare, as this is the 
simplest form, and let its side = z, which we have 
to find. The moment of resistance for a square is 
Cz3/6. This is to he equated to the bending moment, 
or Wd/8. The Constant C may be taken at 5 tons 
fora safe load. W is 13 tons, and d, 8in., 80 we 
have 52°/6 = 13 x 8/8, from which x will be 
found to be about 2iin. The diameter of the ring 
is supposed so be measured from centre to centre 
of the square iron.—M.I.C.E. 


[46944.] Battery. —This query was addressed 
to Mr. Lancaster, but I hope I shall not be in- 
truding to answer it. The best way would be to 
electrotype a copper head on the carbons. The 
batteries sold have a lead cap cast on, as you sup- 


possed. I beg to suggest a little plan I have tried 
with success. It consists of a brass rod with a 
head C. The rod is screwed. It passes through a 
hole bored in the carbon, and is clamped tight by 
means of the butterfly nut, B. The connecting 


wire may be soldered, as:shown, or twisted round 
the rod before screwing up the nut. Aisa section 
of carbon. To prevent corrosion of tbe connec- 
tions, paint them over with melted paraffin- wax.— 
BEETLE CRUSHERS. : 


[46945.]|—Leclanche Battery.—Take the cells 
to pieces, and well wash the broken carbon. 
Ordinary sal-ammoniac, clean water, and not the 
slightest trace of grease.— GEORGE TOLMAN. 


[46945.])—_Leclanche Battery.— You had better 
have new porous pots, as no doubt they have 
become choked with crystals, as also the carbons. 
You might be able to clear them by boiling them 
in water for several hours, but this you could only 
partially do, as insoluble matter has (after all 
that time) penetrated them as well as soluble. 
Pure sal-ammoniac shou!d be used.—BEETLE 
CRUSHERS. 


[46919.] -Sodium Salts.—I should say, in all 
probability, there is hydric sodium tartrate. Both 
the precipitates produced by KHO and NaHO 
would be soluble in an excess.—J. C. BELCHER. 


[46949.] Sodium Salts.—You mean bitartrate 
of soda, a salt very useful in analysis for the detec- 
tion of potash. Caustic soda may be used in most 
cases a8 a substitute for caustic potash, the reactions 
being identical. I allow the students in my labora- 
tory to use either, it being a matter of which comes 
first to hand.— EXPERIMENTER. 


[46949.]—Sodium Salts.—There is such a salt 
as the one you mention. The formula you write is 
quite correct. Caustic soda, or sodic hydrate, will 
precipitate, when added to a zinc salt, the white 
zine hydrate. Caustic potash or potassic hydrate 
produces the same precipitute. This precipitate 
is soluble in excess of the reagents also in ammonic 
hydrate or ammonic chloride. Re-precipitated 
almost entirely on diluting with water, or on boil- 
ing.—THOoSs. RICHARDSON. 


[46952. |—Reaction.—Both salts named being 
“commercial,” contain impurities in the shape of 
alumina, silica, iron, magnesia, and possibly lime. 
Those present in the salt (NaCl) would be precipi- 
tated by the carb. of potash, while those present in 
the latter would fall immediately on making a solu- 
tion. EXPERIMENTER. 


[46952.} -Reaction.—If your NaCl and COKO, 
were pure, and if these were really the salts you 
used, I think no precipitate should have been 
given. Possibly your NaCl contained magnesic 
chloride, in which case you would obtain a preci- 
pirate of carbonate of magnesium, leaving KCI, &c., 
in solution.—THos. RICHARDSON. 


(46952.]—Reaction.—The precipitate was no 
doubt caused by some impurity in the salts: in order 
to find out of what the precipitate consists, it 
would be best to analyse itif the querist possesses 
the necessary things. The following reaction 
would take place :—K,CO, + 2NaCl = Ne,CO, + 
2KCL—J. C, BELCHER. 


[46953.] — Pearlashes.—The ordinary method of 
assay with bichloride of platinum, if done with care, 
will give very accurate results, and may be relied 
upon to give results varyiug no more than} per 
cent or less.— EXPERIMENTER. 


[46953.]—Pearlashes—Estimation of the 
Potassium Oarbouate.—The main thing is to 
possess a correct standard solution of H,SO, 
(lee. 040) standardised by precipitation with 
BaCl}. The analysis is performed as follows :— 
10grm. of the sample are dissolved to 500cc. with 
distilled water, agitated, and filtered if necessary. 
Measure off 50cc. (corresponding to 1 grm. of the 
sample) transfer to a beaker, add a little neutral 
tincture of litmus, and add from a graduated 
burette the standard H250, until the liquid has a 
reddish tinge; if now the solution be builed, the 
blue colour will be restored owing tothe CO, being 
driven off; add alittle more standard acid till the 
liquid is violet, and again boil; repoat this until 
the solution is neutral, and boiling no longer 
renders it alkaline, taking care not to make the 
solution acid towards the end of the operation, 
if you do not happen to have a standard solution 
of sudium hydrate at hand to work it back with. 
Each cc. of the standard H,SQ, ‘069 grm. of 


K,CO,. With care this ought not to differ more 
than ‘5 per cent. on the same sample.—J. C. 
BELCHER. 


(46954.])—-Dividing Apparatus.—To F. W. 
MACKENZIE.—Referring to p. 277, Vol. XIL, 
ENGLISH MECHANIC, I see that a Mr. Joyce is men- 
tioned whom I have forgotten long ago. I over- 
looked tbis query at first, and have been very busy 
since. If you merely want to drill a division-plate 
for ordinary lathe use, the plan I mentioned would 


be found near enough, and a great deal more 


accurate in its results than a good many by the 
“best makers”? are. But, again, if you want to 
make a “dividing apparatus,” itis worth doing 
well if at all, and for this purpose the edge of the 
dividing-wheel itself must be made of two flat 
rings, bolted together so as to be able to alter their 
relative positions, and by comparing together dif- 
ferent groups of their teeth, in order to ascertain 
the truth of every part of the circumference. I 
have a strong idea that I described this method of 
making a dividing-wheel many years ago, but at 
the present moment I cannot refer to my private 
index of these matters in the ENGLISH MECHANIC, 
that for me have more particular interest, as I 
have lent the book containing it to a correspondent 
of the paper who has hitherto proved as deaf as I 
am physically to my prayers for a return of the 
same. As to size ot a tangent screw, witbin 
moderate limits, one might say, the greater the 
diameter the better; not less than three times the 
acting thickness of the wheel into which it works. 
Then a wheel (that is to say, a “cut”? wheel, 
finished by means of a screw-hob), of which the 
thickness is gin., should have a screw nearly 
or quite 2in. diameter; otherwise it is almost, 
or, say quite, impossible to get the wheel-teeth 
what they ought to bein a good job. Remember, 
the less you leave for the finishing-hob to do, the 
better for your peace of mind.—J. K. P. 


[46955.] — Elementary Optics. — Spherical 
abberration results from the surfaces of a lens 
being spherical, thus bringing the outer rays toa 
focus nearer the lens than the more central rays. 
This is clearly a result of the outer zones of the 
lens being too much curved, so we have to flatten 
them, the amount of the flattening depending upon 
whether the rays are parallel, divergent, or con- 
vergent, aud so on. This is a simple case, obtain- 
ing freedom from spherical aberration (aplanatism) 
in a singlo lens, but I believe it answers the query, 
how is it done? The conditions of aplanatism in 
objectives, microscopic and telescopic (which are 
aplanatic as wellas achromatic) is necessarily more 
complex, and could hardly be usefully stated in the 
“ Reply” column. —PAVGUL. 


[46957.]—Battery.—Make the following solu- 
tion: 100 parts of water (by weight), 10 parts of 
cyanide of potassium, l part of cyanide of silver. 
Place the solution in a jar, across the rim of 
which then lay two metal rods. From one rod 
suspend in the solution by a metal wire the articles 
to be plated, and from the other by a silver wire, 
a piece of silver. Connect the rod with the poles 
of the battery, and leave until the plating is saffi- 
ciently thick. For gold plating or pilding, 1 part 
of dry chloride of gold, 2 parts of cyanide of 
potassium, 100 of water. The articles to be plated 
should be thoroughly cleansed from grease, &c. 
The expense of gold-plating is such that 1 do not 
think it would repay ‘‘ Amateur.” Electro-plating 


is explained in a book called ‘‘Magnetism and — 


Electricity,’ by Fred. Guthrie. Collins’ advanced 
series.—W. F.K. 


[46961.]—Battery.—To Mr. Torman.—Have 
you soaked ouly one end of the carbon plates? 
The wax will scrape off cloan with a file. You 
must have two carbon plates in each cell.—GEORGE 
TOLMAN. 


[46961.]—Battery.—It is the paraffin-wax that 
has prevented the action of thebattery. Stand the 
plates on the kitchen-stove till the wax has all 
melted off. Another timedo not dip the plates in 
the wax, but paint it on the parts required witha 
brush.—BErTLE CRUSHERS. 


[46967.]—Coin Brooches.—To ‘' ALFoyor.”?—~ 
I beg to dissent from your assertion, my friend 
‘¢ Revel,” that binding wires are out of the ques- 
tion in soldering coin-jewellery. If the wire you 
use is of a consistent size (it may be got as fine as 
silk if you need it), you may solder any sized coin 
and ring. I never have any difficulty, but I own 
it was not so in ‘‘the long ago.” Experience has 
taught me little expedients in the work. I give 
you a couple or figures to illustrate my mode of 
binding and holding the rings, &c., in position, 
while soldering them together. There are other 
ways, but I give these as the most simple way 
I know. Fig. 1 shows the ring bound in position 
upon the coin, and held in a pair of pliers B, 
Fig. 1. The solder in very small pieces is placed 
on each side of the ring at A; borax having pre- 
viously been applied and the moisture expelled ‘by 
alow heat. The wire should be so arranged as 
not to touch the coin just where the ring is to be 
attached, and should only touch the ring sufficiently 
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to hold it in position. Another way, as in Fig. 2, 
is to lay the coin upon a flat piece of charcoal 
or pumicestone, and bind it across with a piece of 
wire to prevent slippiug, as at B. In this figure 
you will observe thut the ring is held by a wire, 
which in its turn is held by the thumb or finger, 


the coin being securely bound, as before mentioned. 
Whichever plan is adopted, the after-part of the 
work isthe same. Bring the heat gently up with 
the blowpipe, tuking cure to keep the solder over 
or near where you wish it to run. Do not play 
the flame upon the ring, but just away from it; 
blow steadily and without forces. It will be a little 
help to you if both the cuin-edge and the edge of 
the ring are squared off with the file. The ring is 
then more litely to keep an upright position 
during the process of soldering. ‘Lhe smallest 
coin ever made can, I am sure, be manipulated in 
this way.—ALFOJOE. 


[46973.] Musical Shorthand.—The book 
you inquire about, entitled *‘ Musical Shorthaud 
tor the Representation of Harmony as well us 
Melody,” was written by J. Walis, and published 
in Ryde during the year 1875. I am unable to 
give publisher’s name.—Frep. T. Gissinc, Short- 
hand Writer, Lincoln. 


(46976.]—Canary.— Your canary does not suffer 
from asthma. Birus so diseased hardly ever sing, 
and when they doit is with diliiculty. The heat of 
the gasstifles the bird, os: -eciully if 1t is hung close 
to the ceiling, the heat being greater overhead. 
Remove the bird into another room where there is 
no gas, or place a pieco of thin muslin over the 
cage at night.—A BrEEDER. 


(46977.]) —Folding-Cunoe.—A folding-canoe is 
a very troublesome tinn; to make, and not entirely 
satisfuctory when made. The best form is tuat 
which cousists of curved longitudinal ribs or 
ribbons, hiug-d at the stem and stern so as to fold 
down flat upon the central frame of kelson, 
stemson, and sternpo:-t, something like the hood 
of aphivton. Butii ‘G. J. H.” tries to construct 
his canoe on fairly fine lwes, ho will find the at- 
tachments of the curved ribs very difficult, and the 
connection of the solid floor or battens nearly us 
much so. By carefully etudying one of the Rev. 
Mr. Berthon’s folding-boats, which, however, are 
always made with blui bows aud round sterns, he 
may succeed ın meking a more or less shapely 
canoe. A simpler plan is to get two thin, straight- 
grained white deal boards, 9ft. long, Din. wide, aud 
‘in. thick, strenythening the luner edges of these 
by nailing a strip of ash or beech Sin. squire, aud 
hinging them together at the ends, so that they 
will lie parallel and flat, and yet can be sprung 
open to a width of 2 or 2}ft. inthe middle. The 
hinges at the cnds may be fastened to an upright 
piece 9in. long, Jin. wide, and 1-4in. thick at the 
insida edge, tapering to nothing outside, but 
slightly rounded. Or one of each cr these uprights 
may be nailed to one end of each of the sides, a 
iin. deep, Sin. wido, rabbet being made to receive 
it, two din. d-holed brass hinges being used tu 
fasten the other ends of the sides to these upright 
pieces, which will act as stem aud stern-post. The 
bottom may be made of thin white deal, din. thick, 
strengthened by crosa pieces tin. wide and lin. deep. 
These cross-beams should be Gin. apart amidships, 
or even less, gradually becoming wider apart, 
until at the euds they m»y be lft. or more 
from each other. The bottom must be cut 
to such a curved shapa as will fit between the sides 
when opened out, aud should be 25in. or 26in. in 
the widest part, which should be et about three- 
fifths of the length from the head of the proposed 
canoe. Tne crors-beams should project Sin. bo- 
yond the edge of the bottom, and should be notched 
out so as tu rest upon the upper edge of the lower 
strengthening fillet. Fourfeet of the bottom should 
be covered with strips of jin. thick deal, 2in. wide, 
with inch spaces between them, to form a floor for 
the canoeist to sit on. About lft. of this floor 
should be behind (abaft) the centre of gravity of 


the canoe, and the rest before it. To keep open 
the upper part of the canoe, two cross pieces must 
be fitted, which may be about Žiu. thick, 21in. 
wide, and at their ends pieces of sheet iron or brass 
must be screwed, and bent down at right angles so 
as to clip the outside of the top edge, and means 
must be provided to prevent these cross pieces from 
slipping out of their places. The aftermoot of 
these c1oss-pieces will support the canoeist’s back- 
board, the other the stretcher for his fect, the 
lower edge of which may be hinged to the forward 
end of the floor. Finally, a covering of elastic 
tarpaulin, or, better still, of that strong india- 
rubber cloth used for waggon tilts, must be put 
over all. This may bə nailed to the woodwork 
with flat-headed wire tacks, or made loose, and 
just drawn over the frame, and made so that it can 
be laced across the top of about 2ft. of the fore and 
after part of the canoe. Such a craft would re- 
quire a light double paddle, about 7ft. long, with 
blade Gin. or jin. wide. Indian shape is the hau- 
diest. Itis convenient to have the paddle in two 
pieces, jointed hke a fishing-rod, by a bit of stout 
brass tube. A Git. bamboo must could easily ba 
added, passing through a hole in the forward 
cross piece to a step on the floor, aud a sail made 
of one breadth of 4Sin. or d0in. linen or cotton, 
bleached or unbleached, the fore leach 3ft., the after 
leach 5ft , bent toa light bamboo yard; but the 
canoe would only sail before the wind. The weight 
of this craft would be about sO0lb. She would 
carry about COlb. for each tnch of immersion—thut 
is, about gin. with a sitter of 103t.—ROBINSON 
CRUSOE, 


[16978.]-—Canaries.— You either give them im- 
proper food, or your cages are pluced in an un- 
healthy spot. Examine the nests and see whether 
the young birds were troubled with vermin. I kave 
lost many from that cause.—A BREEDER. 


[{6953.]— Concrete Bed for Engine.— For 
m: king the coucrete use one of Portland cement, 
four of gravel, and two of sand; the gravel and 
sand must be perfectly free from loam if you want 
good concrete. Youcannot have anything better 
for engine bed; aud where you have a good surface 
a loamy sand will answer very well. Mind and vet 
the bottom on solid ground.— rF. R. 


[169S t.]-—Hardening Copper.—I suppose you 
mean sheet-copper. It cau only be hurdened by 
hammering it—a feat not to bo perfermed by a 
novice, It requires a skilful haud to do it.— 
JACOL MAGLOSKIE. 


(16985.]—Gilding the Edzes of Mounts.— 
Have tried the gilt paper, but never made a decent 
job, and now use for the purpose the ordinary ‘‘liquid 
gold” (fine gold-dust in ether), sold by the water- 
colour makers, and can make them look well. Can 
be laid on either with a &ne brush or a pen, just 
according to width required. You can have iè 
cither dull or bright, just as you fancy.—EXPERI- 
MENTER. 


(46987.]—Tinning or Bronzing Small Malle- 
abie Castings.—To tin, lay the articles in a 
weak solution of oil of vitriol and water to cleanse 
off all dirt; then rub them over with spirits of 
salisund dip them in molten solder; wipe clean 
while hot. For the others use copper bronze 
paints.—Jacos MAGLOsKIE. 


[46957.]—Tinning or Brouzing Small Mal- 
leable Custings.—10 parts diamond fuchs'n and 
) parts Hofman’s methyl violet, are dissolved 
in water or sand-bath in 100 parts alcohol of 95 p.c., 
then add 5 parts benzoic acid, and boil from nve 
to ten minutes, until the whole has acquircd a 
brilliant bronzə colour. This varnish adheres 
firmly to all articles, possesses a beautiful gloss, 
and 13 very durable.—B. P. Bismanc. 


[469S8.] — Straightening Shaft. — Certainly 
this can bo done, by means similar to those used 
upon railway and tramwuy rails, &c. Have you 
not obs2rved men at this? A strong frame, shaped 
like the letter Y, has a powerful screw in the 
middie; the ends are claw-shaped, and grasp the 
rail or shatt, and the screw is brought to bear upon 
a chalk-emurk iudicating the hump. [sperience 
teaches the amouut of bend in the opposite direc- 
tion necessary to straighten the shatt.—J. J. A., 
Liverpool. 


[46990.]—Ships’ Compasses.—Ships’ compass 
needles are generally mayneused by rubbing with 
a permanent maguet ; but the easiest way is to uso, 
if at hand, a cuil and a battery, looking out to put 
the needle in through the coil the right way, by 
first magnetising a needle, and trying its polarity. 
Of course, anybody who has studied the subject 
would know the polarity of the coil at once by the 
direction of the current, —TorreDo. 


{16990 ]—Ships’ Compasses.—Ths best way 
is to place the pieco of metul in a coil through 
which au electric current is made to pass ; but you 
would probably find it quite suflictent to rub it 
with an existing maguet, rubbing the end you wish 
to be the north or blue end with the south end of 
your magnet, andalways taking the magnet upfrom 
the centre of your intended magnet. If your 


compass nerdles are, as they should be, of about 
the size of knitting-needles, the above method will 
do well.—Pataut. 


[16991]—Wages.—It seems to mo most unlikaly 
that you have set out the whole of the facts, and 
in your case there may be some special circum- 
stance which would afiect the advice to be given 
you; but I may state, as an abstract point of law, 
that wages, whether payable weekly or otherwise, 
like any ordinary debt, may be recovered at any 
time before the claim is barred by the statute of 
limitations. —ScHYREMOTE. 


[46994.]—Brass Door-plates.—The compo- 
sition was merely sealing-wax run on the plates 
when they were hot, and then scraped off with a 
scraper.—BEETLE CRUSHERS. 


[46995 ]—Sutton’s Storage Battery.—The 
answers depend upon the conditions, which are not 
stated. If the electromotive force of the dynamo 
exceeds that of the secondary sufiicieutly to be able 
to send a fair current into it, the cells should be 
charged all at once in series. If this 1s not the case, 
a simple commutator should be used, which will 
reduce the series enough to allow the current to 
pass, and to place them also in multiple arc so as to 
divide the current among them. There is no danger 
in handling, but there might bo a slight shock, 
which indiarubber gloves would prevent.—SIGMA. 


[16997.]—Piano Warrauty.—Without know- 
ing the exict word3 uad in the warranty given, it 
is impossible for me to say what would bo its legal 
effect. But as the piano seems to have been in use 
for three years, the broad question would probably 
be whether the sthiings have breken by reason of 
any defect in the manufacture or through wear 
and tear. If from any defect, tho mukers would 
most likely be liable upon their warranty to repair 
them; but not so in any other event.—Frep. 
WETIERFIELD, Solicitor, 2, Gresbam-buildings, 
Guildhall, 

[46997.] — Piano Warranty.— To Mr. F. 
WETITERFLIELD OR MR. W. H. Davies —The “ war- 
ranty ’? of a piano is simply a respousiblo declara- 
tion that itis well and substautially put together, 
and is of good and property-seasoned material. 
Such a fault, for example, us a continued liability 
to broken strings would, 1f it could be traced to a 
faulty scale, prove thatit was not well wade, and 
would render the guarantor liable cither to make 
good the defect, or to exchange it for a pew piano. 
But if it could be shown that the number of broken 
strings was not greater thau might reasonably 
have been expected, from the amount of work it 
had received, or that if was caused by rusty wires, 
the maker could not be held responsible, since he 
could vot be expected to exercise control over the 
piano afrer it had left his hands. ‘Though, in the 
latter case, I think few makers wou'd claim total 
exemption (unless they were threatened with legal 
proceedings), but would, for their own credit cake, 
willingly beara portion of the expenses of repair. 
In the instance referred to by Mr Jones, the rust- 
ing of the strings was evidently caused by the cloth 
that underlies the strings having become damp. I 
have often known this to be the caso, and believe 
it to be the effect of acetates used in dyeing the 
material, and, on thisarcount, use uone but self- 
coloured woollens forthe purpos» This is, how- 
ever, rather a delicite poiut of law, on which I 
would rather not givo an opinion. The phrase 
“losse touch’? is rather vague, and may mean 
either that the touch requires le-s pre-su-e, or that 
the keys have begun tu rattle. If the former is 
meant, it is not usually considered aci-advantage ; 
but it may easily be rectified by adding to the 
bulance-lead at the end of ths keys. If the keys 
rattle on their pius, it can only have been caused 
by constant wear, and would be quite outside the 
conditions attached to the warranty.—W. H. 
DAVIES. 

[16999.] — Piano Repairs. — To put a new 
strivg on an upright pisno, it will, first, bo necer- 
sary to remove the action, which is kept in its 
position by steady-pins and buttons. After turning 
the buttons, the ection should be pulled forward 
at the top, and then lifted out of the dowel-holes 
at the bottom. Jf the damper-rail is attached to 
the action, it must, of course, be removed with it ; 
but if otherwise, it will make the action lighter to 
handle if it be first removed. Tho bottom door 
may be taken ont Jike the top door. The wrest- 
pins belonging to the broken strings may then be 
taken out by unserewing them with the tuning 
hammer. Oveeud of the new wire should thes 
be pushed just through the pin-hole, and about a 
couple of turns given to it from left to rizht, when 
the wrest-pin cau bo hammered into its place, and 
the wire passed round the hitch-pin, or pins, at 
the bottom, and cut oif about Zin. above the pin it 
is intended for, aud treated as before. Tbe wire 
may now be guided between the bridze-pins ; but 
before tighteuiny it will be nece-sary to see that 
the wrest-pins are knocked into their proper level, 
and that the wire is at the bottom of the hitch- 
pius. I should strongly advise a renewal of the 
cloth that seems to have caused the injury; the 
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strings may then be cleaned from rust with a little 
fine emery-cloth, and slightly oiled to prevent are- 
currence. In replacing tbe action, it must first be 
allowed to drop into the dowel-holes, and then 
slightly pressed forward at the top until it is felt 
to slip intoits place. The operation is perfectly 
fimple, and in no case should f.rce be exercised, 
for if this is necessary there must be something 
wrong. The best motto to be observed in all such 
cases Js to take your time, and not to get ina 
flurry if things do not seem to goright just at 
first.— W. H. Davies. 


[47003.]—Storage Battery.—What kind „of 
gain is proposed in using a storage battery (which 
is sure to waste a large part of the energy put into 
it, and would require constant attention) to do 
work which a simple battery will do? Of course 
it might be used if there were means of occasionally 
charging it from a cheap source, such as a dynamo ; 
but to charge by a battery in order to do no work 
but what a battery would do better, is mere waste. 
A storage battery so charged is useful only when 
we want to accumulate the prolonged work of a 
small battery so as to apply it, and get the results 
for a short time of a powerful battery.—Siama. 


[47006.]— Collodion SBalloons.—The usual 
method is to take a glass-flask the size of the re- 
quired balloon, and pour sufficient collodion in to 
form a coating all over, and then to pour the sur- 
plus out. Then, while wet, take a quill and move 
it round inside the neck, so that the collodion then 
sticks to it on all sides. Then suck the air out 
through the quill, which will make the balloon col- 
lapse, so that it can be drawn out through the neck. 
—W. H. L. H. 


[47006.]-—Collodion Balloons..—Clean a flask 
of 4 to Gin. dia. well, and pour into it collodion, 
that from the least highly nitrogenised gun-cotton 
being the best. Now turn the flask round so as to 
coat the whole inside of the flask; invert it, and 
pour the superfluous collodion out. Let the film 
dry. Now twist the edge of the film on a quill let 
downinto the neck of the flask, aud draw the 
balloon out; but be careful to arrange matters so 
that the air can freely escape as the balloon leaves 
the flaek.—R. Kantrack. 


[=7008. ]}—FerrousOxalate Developer.—I find 
those negutives, develuped with the above, intensify 
with mercury better than those developed with 


Pyro, ns I could never get the latter quite white. 
—W. E. K. 


[47008.] — Ferrous Oxalate Developer.— 
There are only two methods that I know of for 
intensifying a plate developed by the ferrous 
oxalate developer—one before varnishing, and the 
otber after. (l) Having developed the plate, 
wash it and expose to sunlight until the unaltered 
silver salts take a brownish colour, then proceed 
as usual. (2) If, after varnishing, iodine be added 
to some more varnish till it becomes of a light 
port-wine colour, and the plate is revarnished with 
thie, the plate will be found to be intensified. I 
learnt these methods from Capt. Abuey’s book 
on ‘' Instructiun in Photography.” —F. H. H. 


[47010.] — Magneto - Electro Machine.— (1) 
Take a coil of wire through which the current 
passes, and move it along the horseshoe, always in 
one direction from end to end. ‘The resistance of 
60 cells would be very great, as they are so small. 
I should join up half in multiple arc, or even more. 
(2) You could use the machine-magnet to map-~ 
netise the steel one. (3) Coils to be wound so tha.t 
if horseshoe were straightened out, the wire would 
oes be wound in the same direction.—W. H. 


[47014.]—-Steam-Power.—You will probably 
not be interfered with by any official for using a 
steam-engine. But I cau speak from experience 
as to the way iu which the water company will 
mulct you. I fiud that the best way to be com- 
eG all round 1s to have a gas-engine.— 

. P.Q. 


[47015.]-—Portable Greenhouse.—IJ would not 
advise ‘‘ Glatton ” to botch up his greenhouse in 
the manner he meutions, as it would be a very un- 
sightly object. Widen the grooves for the glass, gv 
that the punes overlap in the usual manuer to allow 
the rain to run off; and, if necessary, get another 
pane cr two of glass, and fill up the grooves with 
putty.—Os. 


[47015.]—Portable Greenhouse—Glass Not 
Meeting.—If ‘‘Glattou ” has never seen a green- 
house glazed entirely, without the glass in the roof 
touching at all, he canuot do better than try the 
same plan in his own where needed. The annexed 
letter }] laid down will expluin it, ZIZ. This, 
we will say, represents a secti of the old-fashioned 
window lead; if, therefore, ‘‘Glatton ” places a 
piece between the two squares he alludes to, so 
that the edges will be towards the centre bar, and 
press or rub the edges of the lead on to the plass, 
he will find it will answer his purpose well, and 
keep all drip out. ‘‘Glatton”’ can either slide the 
lead upwards on to the two panes at once, or place 
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it on to the first pane, and then slip the other into 
it. I donot know upon what principle his green- 
house is constructed, but I should not be surprised 
if ‘“ Glattou ’’ did not do more than the two panes 
he refers to, the plun or system being so very good, 
and well worth a trial. Do not be persuaded to 
use cement on any account, the rather get a large 
pane of glass, and overlap it } to 3 of an inch, if 
you dispense with the lead.— HORTICULTURE, 


{47018.]—Marine Screw-Propeller.—I am of 
opinion that the advantage of your plan would be 
negative; that the speed of boat would be de- 
creased. The stream of water from the first 
propeller would impinge on the second one, which 
would do little more than act as a drag, as it could 
not lay hold of such agituted water. The only 
way, I think, in which you could gain by such an 
arrangement would be by having the after-pro- 
peller fixed to a shaft running through that belong- 
ing to the forward one; the propellers to revolve 
in different directions, the after one the fastest, 
and, of course, to be of right and left-handed pitch 
respectively. If you use two propellers, as you 
suggest in query, let the after-one have a quicker 
pitch than the forward screw. Can you not en- 
large your present propeller? An apron over the 
stecn would lift the water so as to cover propeller 
within moderate limits.—GLaTToNn. 


(47020.]—Mus. Bac. Degree.—Residence at 
Oxford or Cambridge is required for any degree of 
either university. There is a B. Mus. of London, 
but this examination, as all London examinations 
are, is far ‘‘stiffer’’ than that of any other univer- 
sity. Besides, you are required to pass the London 
Matriculation at least a year before you go in for 
the intermediate B. Mus., so that it will take you 
about 2} years before you get your degree. Write 
to the Registrar of the University of London, Bur- 
lington-gardens, London, W.C., for the prospectus 
of the Intermediate B. Mus.; or get a Calendar of 
the University of London.--A MEDICAL STUDENT. 


[47021.]—Telescopes.—The querist, as far as I 
can judge, must have obtained his information 
about the above at the Crystal Palace, from some- 
one who has not tried them, as, when I had that 
pleasure they were uot even achromatic except for 
a very small space in the centre. I could see as 
well again with 123. tel. of Negretti and Zambra. 
The o.g. is about ldin. in diam.—W. E. K. 


[47022.]—Shafting.—Are you sure that the 
noise is in the beariug? I have known a belt to 
rub against an iron bar and produce a great noise 
like a big fiddle-bow; this was attributed by the 
“engineer” (!) to any cause but the right one, 
until I noticed this bar, which he had fixed up to 
keep the belt from slipping off the pulley. Possibly 
you may find somethiug foreign to the shaft rub- 
bing against it. Have you taken bearing apart 
and exumined brasses for bright spots? If not, 
do so, and scrape them down. I have heard of 
plumbago being applied with advautage as a 
lubricant in a somewhat similar case to yours. If 
you find out the cause of the noise, I hope you 
will let us know.— GLATTON. 


|47024.J]—_Secondary Batteries.—To ‘"‘Sraxa.” 
—{1 am afraid the querist would find that the 
game would not be worth the candle-power of the 
lamp. A good many Sutton cells would be needed 
to work the lump, though they need not be large 
ones. I do not like to give random answers to 
questions which may induce my readers to expend 
time and mouey with uusatistuctory results, and 
to give a trustwortby answer would require a good 
deal more thought than I can devote to a matter 
which on the face of it would be an unprofitable 
affair. It must be remembered that the secondary 
battery gives us nothing; on the other hand it 
charges a commission of some 40 per cent. for 
receiving aud returning the power we put into its 
custody. Therefore, if we want to charge a 
storage battery from a voltaic battery, the question 
at once arises, Why not ure the battery itself? 
The only convenience would be that we might use 
only just so many cells as would overcome the 
force of one secundary cell, and then, by a csm- 
mutator such as Planté uses, charge a number of 
secondary cells in multiple arc by a slow current, 
aud use them in series as required. For such a 
purpose J should employ four large Smee cells of 
the odds and ends description, mounted in series 
permanently, and so that they could be used in 
actual work along with the secondary. But it 
would be a costly mode of getting light.—Siama. 


(47026.]—Meiting Brass Dust —I doubt your 
‘‘large’’ fireplace will have too large a flue for your 
purpose. It will take too much fuel to maintain a 
proper draught. A friend of mine tells me he once 
made a very successful brass-melting furnace by 
building a grate with firebrick, and continuing the 
flue up to a considerable height with Gin. drain- 
tiles.—GLATTON. 


[47027.;—Electric Current.—Nearly all the 
tubes of force which run from une pole to the other 
of the permanent magnet are concentrated ia the 
tubstance of the iron ring, one half traversing the 
upper and the other the lower half ring. Lach 
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convolation of the coil, in ascending from its lowest 
position to its highest, cuts each of these tubes once, 
aud all in the same direction, namely, from below 
to above. In descending, the same tubes are cut, 
each once, in the oppsite direction, namely, from 
above to below. So we see that the soft iron ring 
is chiefly used for the concentration of the tabes of 
force. Incurrent off commutator only the two 
coils at the neutral points yield. There is, at present, 
no better ring armature than the Gramme, nor any 
other form, that I am aware of, that would not 
give alternating currents.—A MEDICAL STUDENT. 

[47030.]—Watch Repairing.—To “ ALFOJOE.”’ 
—In reply to ‘*Country,’’ I fancy, from your de- 
scription of the atate of your watch, that you have 
‘“ topped”? the wheel too much—i.c., you have 
shortened the teeth so much that they pass the 
verge-pallets. To remedy this defect, your whole 
efforts must be directed to setting the wheel for- 
ward. This will have to be done by filing away a 
portion of the potence-slip, also the counter- 
potence, which is the name given to the square- 
shaped stud with a horizontally-pierced hole in, 
near to the under edge of the top plate, and which 
carries the ‘‘follower.”? Take off a little from 
each, filing perfectly square, and then the 
escapement. If found short still, take a trifle 
more off each as before. You will, of course, have 
to take the watch to pieces to do this; and the 
collet and hairspring should be removed, which is 
easily done with a penknife. Before doing this, 
mark the position of the end of the hairspring, so 
that it may be replaced in its former position. To 
try the escapement, set the wheel in its place, to- 
gether with the verge, and, with a pointed peg, 
press forward the wheelas the balance is being 
moved backward and forward as it ordinarily 
goes. There should be the same amount of 
“drop? and *‘ draw” to each pallet. At this 
point I must pay ‘‘Fellow-Workman’’ the 
compliment to refer you to some drawings of the 
verge escapement, in one of his articles upon watch 
repairing, published about three weeks ago. You 
will there see exactly how the escapement should 
be set to work correctly, as he gives an accurate 
description of the ‘‘ drop and draw ” of the ’scape 
wheel teeth upon the verge pallets. The little 
slit which carries the wheel-end pivot is movable. 
If there is too much drop upon the bottom pallet, 
force the slip a very little way througb. ‘Io do 
this accurately, score a fine line across the face of 
the potence and slip; by that means the minutest 
alteration is observable. If too much drop is 
found at the top pallet, then the slip must be 
moved the reverse way. Observe, after these 
alterations, that the ’scape-wheel is not bound in 
the holes. lt must be perfectly free. Small steel 
broaches are used to free out the holes. ‘I'he watch 
is set ‘on beat” after being put together. To 
effect this, place your thumb, while holding the 
movement in the left hand, upon the contrate 
wheel, and, noticing the position of a certain bar 
of the balance, or the bauking-pin, and making a 
small dot with a needle or drill point where it 
rests, press the contrate wheel forward in the way 
the watch goes; this will send the balance to 
one side. Now notice exactly the distance 
the pin or bar moves, and make another 
dot; then press the contrate-wheel on again, to 
send the balance on the other way. Mark the 
distance it ruus till the fall comes; make another 
dot, and notice if the first-made dot is ex- 
actly central. It must be so for the watch to be 
“on beat.’? Presuming the drop is right, and the 
wheel free and beat correct, the escapement may 
then be considered perfect. If it is really your 
intention to try to put new verges to the other 
watches, you will find almost insurmountable diffi- 
culties, unless you huve had some experience at 
turning. It is only after several years of practice 
in various simple ways that the necessary light- 
handed skill is acquired. If you are not gifted 
with the bumps of patience and perseverance, I 
should advise you not to attempt it. You can get 
a verge turned, and properly freed and ’scaped, 
for about 3s.. providing you do the other part of 
the work. You will fiud advertisements of work- 
men to whom you could send the job if you refer 
to the * Sispeuny Sale Column.” All you would 
have to send would be the ‘‘top-plate,”’ with regu- 
lator cover screwed on; balance-wheel, with hair- 
spring collet on; balance-cock, .scape-whcel, po- 
tence, and follower. If, after this, you still wish 
to try your hand, I will do what I can to put you 
in the way. I may add, however, that the subject 
has been ably treated by other correspondents not 
80 very long ago.— ALFOJOK. 

[47032.}—Stonehenge and Sun Worship.— 
The following is extracted from Mr. Geo, C. 
Yates’s paper, as reported in the Proccedings of 
the Manchester Scientitic Students’ Association :— 
‘Directly in the entrance line to the circles at 
Stonehenge stands erect an unwrought monolith, 
16ft. in height, popularly called the ‘ Friar’s 
Heel.’ A person standing on the so-called altar- 
stone at the summer solstice wiil see the sun rise 
immediately over the ‘ Friar’s Heel,’ the top of 
which stoue exactly coincides with the line of the 
horizon.’’—DIaMonpb. 


_ JUNE 2, 1882. 


ENGLISH MECHANIO AND WORLD OF SOIENCE: No. 897. 


UNANSWERED QUERIES. 


—+4+—_ 

The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and tf still 
unanswered are repeated four weeks afterwards. We trust 
our readers wi!! look over the list and send what information 
they can for the benefit of their fellow contributors. 


Since our last, ‘‘ Meteor ” has replied to 46346, 46623. 


46427. Electric Engine, p. 69. 

46130. Colours on Fabrics, 69. 

46447. Gavges for Lead Pipes, 69. 

46151. Spring Blinds, 69. 

56155. Educational Prize Trust, 69. 

46166. Staining, 70. 

45170. eee ser of Oscillating Engines as on London 
iver, 70. 

46471. Great Eastern and Great Northern Joint Line, 70. 

46474. Chime Clock, 70. 

46175. Dull Window Glass, 70. 

46477. G.W. Engines, 70. 

46478. L.and N.W. Engines, 70. 

46479. Steam Carriages, 70. 

16483. Diamond Wo.k, 70. 

46652. To ‘‘ Clerkenwell Clockmiker,” p. 161. 

46653. Finishing Flax, Twine, and Cord, 161. 

46694. Brick-kiln with Down Draught, 162. 

46605. Spark Cundenser, 162. 


QUERIES. 


[47035.]—Safety-valve for Kitchen Boiler.— 
Which is the best sutety-valve for the builer of a kitchen 
range, both for an open and for a close boiler !— 
PLUMBER. 


(47036.]~Photographing Public Buildings.— 
To Mu. WETHERFIELD.— Allow me 10 call the attention 
of amateur photographers to a fact not, 1 think, gener- 
ally known—viz.. that no public building can be photo- 
graphed without the permission of the Board of Works, as 
1 learnt to my cost when, after having taken a long walk 
in the early murivg for the purpose of photographing the 
sculpture at the base of the Albert Memonial, I was pre- 
vented from duving so by one of the keepers en the 
ground that I had no order. I should be glad if Mr. 
Wetherfield could intorm us how far the Board of Works 
have power to make such arbitrary ruiecs without giving 
notice of the same among their other by-laws on their 
notice-boards ? Also, whether it is necessary to obtain 
an order to draw or sketch public buildings ?—J. P. 


{47037.]—Watchmakers and Jewellers — Is 
there any Dirccto:y published of these trades, siwilar tə 
tnoee published by Kelly of the builders, engineers, 
stationers, ani other trades ?—W. B. 


(47038.]—_Mustel Organs.—Can any of your numer- 
ous readers describe the double expression in the har- 
moniums of Victur Mustel. In Vol. XXIV. of the 
*ELM.’?) I find a description of it as patented by W. 
E. Evans ; but thisis a different arrangement of it. I 
believe in Mustel’s instruments there are two small reser- 
voirs in addition to the large reservoir—one for the 
treble, and one for ihe bass.—J. H. K, 


(47039.}—Clock Query.—I have an American clock 
which strikes so tast trat it is almust impossible to count 
it. Can any of our readers kindly inform me what is the 
cause of this, and tho best mcthod to rem:uy it? and 
oblige—Crick. 

(47040.;—Filmography.—To Mr. Punpruruy.—I 
bave been anxiously hoping that Mr. Pumpbrey would 
vive us some account of his latest departure in filmo- 
graphy. I baye# camera lens, &c., for work with orain- 
ary double diy plate s ides, and although were I buying 
i new one, I should have little hesitation in adopting the 
tilmograph, I have not yet sen any method which 
scemed to me feasible of adding the use of the films to 
what I alre.dy possess. Now, however, Mr. Pumphrey 
advertises in your *' Sale Column ” a filmographic dark 
slide to beapplied to ordinary cameras, and if he would 
vive us sume Ce-cripti n ot it, it would, I am sure, be of 
interest to many of our readers as Well AS—AMATEURB. 


(47041.)—Ruin-spots on Green Velvet.—How 
can I remove :ain-sputs from green velvet ?—Dutra. 


(47012.}—Fixiug Alarum to American Clock. 
--l bave a small awencau clock, by Seth Thomas, maker, 
and I want to tixan alaium to it. ‘The face of the clock 
bus 2 hole (perbups 2in. diam.) in the centre.—Muinixe 
AGENT. 

(470413.]}—Camera.— I have an objective, 3 c.m., of 
Jamin, ut Paris (portrait et paysage). Will any kind 
reader give full particulars of size, &c., to make a 
camera tor it ?— A DurcH SUBSCRIBER. 


(417014.]—Gramme Engine.—One of my friends 
intends to make a model Gramme eugine. He will fol- 
low Ganot’s * Physics.’”? who gives core 150 mètre, 32 
bobbins, 4'din. each, diam. wue core Y-10mm., d'am. 
wire bobbins 1t-l01um,. be wants still following parti- 
culars : Diam. bobbin, wire of bobbins, silk or cotton- 
covered ? Can the borseshoe magnet be replaced by an 
electro-magnet? If so, what dimensious, dium. of wire, 
and quantity ? A distinct description will be thanktully 
received by—A Docu SUBSCROBER. 


(47045.)—Wire Harness for Weaving.—Coull 
anyone give me any infermuation about the machine for 
making wire heddles, mwenticned in Vol. XIII., No. 313, 
letter 1624 2—H. MACMILLAN. 


{47046 }—Telephone Experiment.—Will any 
owner of a pair of * bell ”? ır other magnetic telephoaes 
asset a kard-up inventor by trying an experiment for 
him ?- thus: Soak soue cotton wool in galt and water, 
and pack the w-t woul into each car, so as to get as Jarge 
a contact surface ar po sible; stick one of the ends of 
wire from cach vinding-screw of the telephone into the 
cotton, and put the telephone diaphragm downwards on 
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a piano or musical-box, and if any hearing can be 
obtained two to each wire frum the telephone ; connect 
respectively, a 2in. slip or wire, and a copper or platinum 
one, and let these dip into a giass of acidulated water, 
and note the difference of heariug ; if any, report progress 
in the “ E., M.’’—Concncea, 


(47047.]}—_Medical. — To Dr. Epsuunps.-I am 
troubled witn a red patch or rash on the breast. It comes 
and goes without apy apparent reason, and rometimes 
altogether dirappear-. Within the last few days it has 
appeared under my night arm. In both places it seems 
to grow amongst the hair which covers these places. As 
I do not wish to see it spread an. further, I should be 
glad if you would point out the cause and suggest remedy 
or means of avoiding the ailwent.—Sus Flower. 


[47048.]}—-Greenhouse.—I have a large grecnhouse 
connecting two warts of the house together, wall along 
one side, and glass the other side, end, aud roof. I had 
thought of having a vine or two alung the wall, but bave 
heard that flowers will not do well along with a vine. Is 
this so? Can anyon- make some suggestion as to laying 
out the place to look well ?—EXPERIMENTER. 


(47019.]}—Gilding Book-edges.—Can anyone tell 
me the best way to gild the edges «f book-leaves? I 
tried both the receipts given in Spon’s ‘* Workshop 
Receipt: but the gold leaf would not stick on to the 
edges properly with either of them. My book of gold- 
leaf bas pieces of waxed tissue-paper adhering to each 
leaf to take it out of the book with.—J. K. B. 


(47050.]}-Hot-air or Vapour Baths.—S‘urely 
some of your readers can give us the benefit of their ex- 
perience in the construction of hot-air or vapour baths 
for domesticuse ? It is quite twenty years ago since Mr. 
Urquhart lectured und wrote on the Turkish bath and 
its many advantages ; and it has now become quite 
fashionable tor both ladies and gentlemen to spend a 
month or two at hydrupatbie estublishments. But as 
the cost of r sidence in such ruvs from six to fifteen 
shillings a day, it restricts the use of such establishments 
to the rich. An ar:angemeut fur such baths in one’s 
own house, in which th- bather could attend on himself 
or herself, or if an invalid could be looked after by a 
relation without expense, would be a rcal boon to the 
poorer gentry and the middle class generally. So many 
fathers, brothers, and sons are now fair amateur 
mechani:s, I um sure that a paper of expicit instructions 
for the construction of such would be welcomed by many. 
If the principles were only fwly detailed, many amateur 
mechanics could apply them to their own houses, and 
give their families the tenefit of what is too often looked 
on here as a luxury, but which, in the East, is recog- 
nised us a necessity. -—IeaABELLE STUART, 


(47051.]—Crutches, &c.—Can anyone tell me the 
kind of wood used tur m«king crutches and wooden legs? 
I wish to make a pair of sti.ts, and require a light, strong 
and straight-gruined wood.—R. 


[47052.]}—Paiut on Mowing Machines.—I have 
sev -ral times noticed a kind of paiut of a silvery nature 
on grass-mowing machines aud the like. On exuimina- 
tion, I b- heve the iron first is painted white. Would some 
kind correspondent inform mv how it is made !—Day- 
LIGHT. 


'47053.J-A Question for Spectrum Analysts. 
— [ have recently gone into a nouse where thereisa 
small conservatory inclused by ground-glass windows. 
Both the previous occupier and myself huve found it al- 
most imp :sible to keep plants anve in it, and that, evi- 
dently, from no fault in the amount of heat supplied, 
The few plants that do draz out a miserable existence 
are pitiable to lo k at, aud induce in one a tit of melan- 
chuliac every time we visit them. Imay mention that 
the windows face the south, and there is, therefore, 
plenty of sun. Now it has struck me that the fault 
probably lics in the windows being ground-glass ? and 
that possibly the actinic rays of the sun are obstructed 
by this glass,and prevented trum r-aching the plants, Has 
anyone taken the spectrum ofsunlight through common 
ground-glass* And if so, what light does that spectrum 
throw upon this question?) It I am right, can anyone 
tell me whether any other glass than pluin clear glass 
willdo,us the curservatory looks into a yard,and I 
would therctore prefer someth ng that would obstruct 
vision. That is, is ther: anything that will obstruct the 
vision, and not obstruct light and the life-giving portiun 
of th- sun’s rays I—ADIANSTUM, 


[47054.]-Incandescent Lamps.—There sre now 
being sold small incandescent limps (5-candle power), 
said to be lighted up with two Bunsen cells. Could any 
of “ ours”? Lindly infoim me if it is po-sible to light one 
of the lamps with Leclanché ceils, aod how many would 
it take to do so? Ar notsix or eight Leclanchdés equal 
to two Bunscus? und can this number of cells be joined 
up without setting up a resistance? Also, kindly tell 
me the greatest number of quart Leclanché cells that can 
be joined up without losing any power. The above 
lamps are 2s. Gd. each.— BELL. 


(47055.]—Cardboard—Is often used for flaps snd 
shutters of small durk slides, and answers extremely 
well. IL wish tu know how to make this cardboird suit- 
able—it must be clustic, stiff, su ooth, and durable. 1 
have tried to saturate ** Bristol-boaid ” with hot glue. 
T is, however, softens in damp weather. I also tried 
thes coating with shell«e varnish ; but this, tov, has its 
defects. Wall some experienved friend give his cxperi- 
ence ?—E. B. F. 


(47056.]--Bacteria.—Will somebody give a practical 
hint on the best meaus of ki eping buru (intended f. r dis- 
tilling alcoholic fermentation) free from objectionable 
germs, orix there a means of separatiug them from the 
proper toruhe, The barm in q.estion is made ou the 
Coutinental system from rye and mult meal, and lactic 
lermentation, cucouruged by its standing 2t hours before 
the active fermenting motuer is added. 1 find acetic 
germs are developed ın a few days, aud that all the 
maladies of Pasteur would appear unless t:.c mother 
barm were cba. ged frequently. I tiud the barm skim- 
mings of a back atteuuut d wit. such yeust contain no 
bacterin. I cons-quertly use such skimmings as 
**motuer ” ; but, unfortunately, barm containing bac- 
teria, or with an old ‘*mother,’? does not throw the 
yeast to the surface. So 1 cavnot avail myself ot skim- 
ming. During this warm weather, would it be advisable 


to keep all barm-tubs covered ? 
or wuod ? 
—CyYGner. 


|47057.}—-Glaze or Enamel on Iron.—lIn the 
Mucuanic of Feb. 2, two recipes were giveu for a coat- 
ing of glass on iron, one of which, it was st.ted, would 
not stund wet; the other, on trial, was found too 
infusible for the purpose requir.d. Perhaps some of 
your numerous correspondents will oblige by givinga 
recipe for glaze or enamel easily fusible on a surface of 
ison, say ata low red heat, and which would stand ex- 
ponn to the weather. Colour is of no consequence.— 

(47058.]—Chlorate of Lime.—To W. J. LANCASTER 
AND A, ALLEs.— Will you be kind enough to give mea 
practical process fur the manufacture of chlorate of lime? 
A method by chlorine gas preferred. Also, can chlorate 
of lime be made from bleaching liquor or bleaching 
powder at 257 '—Jaurs LEaTuERBARROW. 


(17059.]—Iron Boiler Chimney Rusting.—I 
have a vertical boiler with wrougut irou chimney project- 
ing through roof of building about 9ft., and do all 1 can 
I cannot keep it from rusting. Paint, tar, &c., all come 
off in a few days. It has oniy been up about 12 months, 
and what with scrapiog and painting, the original 16th 
iron is reduced to 1-32o0d Can any reader kindly suggest 
a remedy ? and greatly oblizge—F, R. 


147060.)—Atmospheric Nitrogen.—Has it been 
determined what quantities of cumbinel atmospheric 
nitrogen ure bruught down to the soil by rain in the form 
of nitric acid ? It it has, can anyone give me the quanti- 
ties per acre per annum ?—Lemuer. 


(47061..—_Mixing Brass for Melting.—Will any 
reader inform me how to mix brass for melting, £o as to 
have it to a nice yellow colour and soft 3—AmATEus 
MouLper. 


{47062.)—Plaster Casts.—Will some knd reader 
inform me how plaster of Paris casts are fivished after 
being taken frum the mould !—as I cannot get a glossy 
appearance upon mine.—ANxXI0Us. 


(47063.)—-H ydraulic Mortar.—Is it possible to 
make an hydraulic moriar cuntaining caustic alkalies, as 
my materials contain caustic alkalies, and I want to 
make atirm mortar ? Will any of *' ours ” kindly oblige 
with a formula !—Dexrvowy. 


(47064.]—Flight of Rifle Bullet.—Suppose a rifle- 
bullet to be fired at a mark 600 yards away, witha wind 
blowing at rigut angies to the line of tire, what curve (in 
a horizontal directiun) does the bullet describe in conse- 
quence of the wind, and, if the deviation of the bullet is 
bin. at 100 yards from the muzzle of the rifle, what will 
be the amount of deviat:on at each successive 100 yards ? 
Will some mathematical friend oblige !—A RIFLEMNAN. 


(47065. ]—Gaiffe’s Medical Battery.—Would Mr. 
Lancaster, or someone else who knows, kindly inform 
me how the coi in Gultte’s m-dicul battery is con- 
structed ? I have access to one which had, originally, a 
small chloride of silver cell. This has been removed, 
and the coil is used with a small bichromute cell, and it 
gives a much more powerful current thun a coil three or 
four times the size, which I coustructed wyself. I don’t 
like to take it to pieces, as it is uot mine.— Os. 


(47066.]— Scissors and Razor Grinding 
Machine.—W1ll anyone oblige by giving me instruc- 
tions (with a sketch) fur making the above, a small one 
to run as light as pussible, with only ove tieadle, as I 
h.ve only one leg for driving ot it !—Osr Lerga. 


(47067. —Dyaamite.—I was much interested in 
“OM. C.’8’? uccount of dynamite, and should like to 
know his opinion us to whether it suould be applied on 
the surface of a root or rock, or put in a ho'e bored for 
the purpose ? Some of the workmen complain that the 
dynamite vapours, atter the explosion, give them a 
heacache. Is tuis ** M. C?s” experienc: also? Does 
he consider it equal or superi r to tonite, gunpowder, or 
litho-fraucteur for blasting :1ee-stumps !—S. 


(47068.} Swelling and Pain about the Knees. 
—live weeks ago, ny son had a somewhat severe attack 
of rheumatism throughout the right kg, the result, I 
think, of getting thoruughly wet a usuy cr two before tre 
attack. After a fortuighw’s duration, the sheumatism, 
during the following week, gradually lett the leg until, 
at the end of the Werk, there was ocare-ly a trace of it 
left ; but after three more days bad p.ssed it returned 
with increa ed viguurtu the kuee, Where it seems to be 
sett.ed, and which, at this time, is rather stiff and 
swollen, und extr. mely painful it walking is attempted. 
It is worse when heated. Will Dr. Edmunds give a Little 
advice on the above? Will he aiso give a little advice 
concerning my daughter, who is tho subject of slight 
swelling and pain in both knes, resulting trom falling 
on the knees whilst skating on wiink a few months agu ! 
—PontTvs. 

(47069.!—Fruit-growing.—Wauted the name ofa 
good work on growing strawberries, raspber.ics, black 
cu. rants, anu otuec fruit )—HMiuttvas DER. 


(47070.]—To Mr. Allen.—Could you give me a list 
of harmless aniline culuurs fur confectionery— blue, 
black, red, yellow, and green! Also, 1f the ordinary 
commercial colours wil au, or must they be specially 
prepared tor the purpose!) And can they be mixed one 
with the other to alter the tints, or must tach be used by 
itself ?— HIGHLANDER. 


[47071..—Railway Trucks.—To Mr. Cresext E. 
Srretron.— Would you kindly give me the « xact lengths 
of the trucks used for poods trattic for various purposes, 
and the widths ? I know the widths vary very little, but 
L think the lengths ure dill. rent with almost cach Com- 
pany. Strangely, Bar. y's ** Kuilway Appliances ” does 
not vive any Ienzths at all in the aruicle on Trucks.— 
Mes.Soc Esa. 


ti? eine from Spelter Fumes.—Can any of 
your readers infurm me a way to precipitate zinc from 
the spelter fumes of a dirt furuace ? ‘Lhey are a great 
nuisance to the neighbourhyod, anu it would be a saving 
it the zinc could be caught It has been suggested that 
a bridge of red hut carbou in t'e flue would answer the 
purpose. Have any of your readeis any experience 1n 
the matter, or could they suggest apy other way !— 
GARNET. 


Tf so, with what—linen 
Would be very grateful for any information. 
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(47073.1_ Astronomical Eyepiece.—Will ‘‘Alde- 
baran ” kindly adviso me us to an astronomical cyepiece 
I wish to purchase for a 2in. terres:ri+), 30in, focus, by 
Harris, Holborn ! The telescope has good definition, but 
the field is not so bight as in modern instruments, in 
consequence, I think, of the o g. beins made of the old- 
fashioned green glass. What kind of eyepicce ought I to 
get, what power, and what would be ubout the cost ?— 
Tiro. 

[47074.]-—Steam -Whistle.—I am wishing to make 
a new whistle to my 2}-h.p. engine, as the one now on it 
is far too small and shrill, and I sha!l be much obliged to 
apy of our kind recders if they will give their ovinion 
or opinions as to whether I sha‘) be able to make one out 
of an old force-pump barrel. It is made of a very good 
piece of brass pipe und perfectly true, Itis 1}in. in dia., 
and Gin. long, being 1-1Gin. in thickness. I wanta very 
strong and deep tone, as it has to be heaid a long 
distance, and distinguish d fiom two other steam 
whistles. Also, their opinions whether allowing the 
steam to strike on the bell through a number of small 
holes drille:! in x circle of the sime diam. as the bell will 
make any difference as to the eounding of the whistle, or 
whether I must make a peifect circle ? ‘The former will be 
much the easiest for meif it will answer. Also, what is 
the proper distance for the edge uf the bell to be above 
the plate from which the st-am issues? May I have the 
bell any length, or is there a limit? I always have from 
501b. to GOlb. of ste:m in at the time I should ure the 
whistle. —REeElc«aF. 


(47075.1— Ovalor EllipticChuck.—In the “EM.” 
No. 852, July 22nd, 1881, Dr. Schobbins has an article 
with the above heading. Not having suffice ent mathe- 
matical knowledge, I cannot inake out citer what he 
provesorhowhe prov: sit. Could not some of your read-rs 
give a plainer statement than that published by the 
doctor! As a further aud relative question, it muy be 
asked—‘‘ Does the ‘ Elliptic cutter’ produce the sawe 
kind of curve as the chuck does ?’’—N. 


(47076.:—Bunsen Battery.—To Mer. BLACKWELL 
or ** Caton.’’—I should like to know the process in its 
entirety. I have got a geod spark, Silver and gold- 
plating and gilding are most particularly wanted ; but I 
understand to get the various shad:s the articles have to be 
previously coppered. Kindly say how to make the 
several solutions, and if the acids have to be removed 
from the cells when not in use? Do the solutions 
require heat? Thanks for former replics.—AmaTuUR. 


[47077.}—_Case Hardening.—Can any reader tell 
me how to effectunlly case-harden two wrought-iron 
collars for the ball-bearings of my tricycle? Can it be 
done with prus iate of potash? I was going to make 
these collars of steel ; but as they have grooves turned in 
them, I was told they would tly to p:eces in haruening. 
Is this so? An answer will greatly obhge—Cyc Le. 


[47078.J—G.W.R. Engines —Can any correspond- 
ent inform me wha. sinzic and four-whe-l coupled 
engines (N.G.) have the vacuum and automatic brakes ? 
and als» give their numbers and stations, if possible ?— 
CLARENCE FIELD. 


[47079. '—-Regulator.—Will any horological reader 
inform us what tue index plate at the buttum of regula- 
tor pendulums i: for !—I'nep Nasu, 


{470S0.|—Fits.—I should feel grateful to Dr. 
Edmunds if he would kindly inform me of the probable 
cause and cure of pcrivdical fits to which I mn subject, 
and which have occuried for the past seven years at inter- 
vals of about three months, and always during the night 
when aslecp. During the attack I make a great noise, 
become bathed in perspiration snd very viol ut. When 
roused before the fit is entirely over, I feel very much 
frightened, and always awake with a headache, and feel 
very weak, I, myself, think they are epi eptic. — 
MEDICINE. 


(470S1.]—Polishing Granite.—TIlow is this done ? 
Particulars will oblige. I have some small blocks of con- 
crete to dress and polish. Any information will be most 
acceptable.—Gua NITE. 


(47082.]|—Hardening Leather.—Will some reader 
inform me of a way to harden leather, so that it will 
stand for valves in a sc da-water machine ? The valves 
in new machines work for a Jong time, and sre very 
hard. Could the leather not be compressed in a die to 
render it more durable 7—V. W. K. 


(47083..—Diabetes.—Would Dr. Fdmunds kindly 
give his advice !—1 um a young man between 21 and v2 
years of nge. I have been suttering, more or less, for 
three years from a complaint caked diat ctes memphis. 
Have been to many doctors without obtaining permanent 
relief. Doctor lam und r at present says it is dve tothe 
liver muking too much sugar, which is excreted by the 
kidneys. The remedies I have ben trying lately have 
been bodeia in the form of a pill, and lactic acid—but 
both have tailed to efect a cure. Teel a hot burning 
pain over the kidneys, flitting from side to side, anda 
soreness over the :cgion of the stomach. Aman cngin- 
eer by trade. Would Dr. Edmunds say if thereis any 
chance of being permanently cured ? Would a s21-voyage 
do any good ? If so, where 1s it best to go to —Dianeres 
Mempmis. 


[4708 4.]—Ebonite Coefficient of Sxpansion.— 
Will some reader kindly tell me if ebonite has a negative 
coticient or exp.usiun { And if so, whut is the valus ot 

U—Lennerk, 


(47085.}—-Dynamo - electric Machine. — To 
Gerona Totusas.—Many thanks for answer to former 
query afew weeks back. I have tested my armature, 
and found that there was a leakage between iron ring 
and coils of wire, 1 therefore unwound it aod insulated 
the ring with two l-yers of tape, end rewound the coiis. 
‘The cots are all wound ia cone direction, and I bave con- 
nected the end ot one coil, and the begining of next one 
to one copper shp, ard ro on to the end of hest co.l,which 
ix connected to toe beginning of first coil aud coppers! p. 
My pole picce are sevewed to bas, aud are Gin. hizh, 5n. 
wide, with a 5} cirele cut from them in whien the arma- 
ture revolves, ‘The elcetroema. net which I huve used is 
of žin. round Lon, each leg is 6n. long, and 1s wound 
with about 20ft, of 16ce, wie cach, and it is stood upon 
the two pole pieces. When excited with a battery and 
the armature revolved, Ixetasma 1 detleetion of culvano- 
meter, Lut no spark, and when connected to collecting 


brushes I get no effect at all. What would be the best 

forin and size of electro-magnet, and size and quantity 

of wire to give best results? Any suggestions as to 

sale will be acceptable, as I am still—In Want or 
ELP. 


CHESS. 

—+$o—_—_. 
Ati Communications for this department must bi 
addressed to the Cness Editor. at the otlice of the 
EȚscusu Mrcnanic, 31, Tavistock-street, Covent-garden. 


PROBLEM DCCLI.—By C. R. DAXTER. 
Black. 
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White. 
White to play and mate in three moves. 


PROBLEM DCCLII.—Ayoyynovs. 


Black. 
Pae SA : 
VA af Yyy hii YU, 
CYL lly NSN EL: LILES. CLE 
Ai ae eae i CLG: ee 
a ee Ce Yih CYL. CLEA, 
CALL gq Orgy ay hl ace Hahh 
4 Le UE TUL 
Lyfe tLe? 
YEE 
/. Chas 
; WEY 
Lily JONG 
GLA yy, ERA 
GM Mish A Ye CLEA 
Ms MOLY, YLLI SSL 
Gp Gls Ta 40 LA 
GA GA Bina BLA 
Yih ee Vee: ee 
“SL LAE Loans oP Lets ¢ ee ple, pep GMastl tet py P 
BAA EZEN VALE, EA 
L ah EE SE z rA 
Se 3 us ey Z 
3 Wate so 


se 
ad 
E, 


Me 
ANN 


el a A 
oe LOD 


ASA 
ss ~X 


eg 
MD b ad tt 


“a ; A STUY 
Yi Yfy oe Ui. 
‘GY. yA : c eh, 
SEPP EIS, ashes OP -FIL, <a A A , ppop l tiid Pr, hikas oo 
aN 4 Yeu) eh GE MOS, 
i QA LL, Af bes 
ZR DLG Se SLL) 4,623 
eon he, A Jal AT 7 Joes 
Loin) Caan EZ Witt 
White, 


White to play and mate in three moves, 


SOLUTION TO 747. 
Dla, 
1. Kto QT (xv 
2. Kt takes P ib) 
3. P takes Kt, Xe. 


(L) 2. 


White, 


1. BtoQ5 

2. Pto Kt 3 (ch) 
3. Atto #4 

4. DL or Kt mates 


. Kt to Kt7, £c. 
2. Pto Kt 3 (eh) 


3. Kt to Kt7 
4. Alates 


a 
Me 


£> 


(a) 1. B takes B 

2. B tikes P 

3. Anything 

. 7 1. P takes P 
2. Kt to Kt7, £e. f 
NOTES. 

Kttokt7, . 

Kuto kto’ 

Ktto Ko 


1 K B takes T 
T KUR? 
BtoQ5 , Btik B 


Kito QT Viukes P 


If in main play, 2. 


BHB?) 5 
“Beevers 7’ 
o Ktto Kt7 


“ Ktw Kte’ 


SOLUTION TO TAS. 


White Dlack, 
1. KttoQRB7 1. Rtakes P (chò 
9 Ktakes P 2, R moves 
3. Kt mutes 
1.NtoQ7 


a KtoKk BG 


2. 2ny thine 
3. Kt mates 


NOTICES TO CORRESPONDENTS. 
Scuuvekrn.—Your solution to TiS is correct. You are 
rightas to 745; but 746 1s more clegant thin Citiicult. 
A. Briaas.—Thanks for the problem, which shall be ex- 
amined and reported on. You have solved 748 evr- 
rectly. 


Holloway’s Pils.— These famous Pills purify the 
Slood, wad uel nost soothingly on the jiver, stomucn., Lowes, 
and kitneys the ,reaf moain-spring of Lre. They are wonder- 
Avdiy ctlicacious in ell aiiments incidental to fem les. Tso the 
en grant. traveller, solarier, and sailor they willbe found fovalu- 
abie in the time of need, 


ANSWERS TO CORRESPONDENTS. 


——_+44+—_- 


®,* All communications should be addressed to the EDITOR 
of the Enocuish Mrowanio, 31, Zavistock-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for :llustratiuns on separate pieces of paper. 2. Put 
titles to queries, and when answer ng queries put the 
numbers as wellas the tities ot the queries to which the 
replies refer. 3. No charze is made tor inserting letters, 
queries, or requies. 4. Letters or queries asking for ad- 
dresses of manufacturers or currerpondccnts, or where 
touls or other articles «iu be purcbascd, or replies giving 
such information, cannot be mser ed except us advertise- 
ments. 5. No question usking for educational or scientitic 
infurmation isunswered through the post. G Letters sent 
to correspondents, under cover to the Edi‘or, are not for- 
warded; and the names of correspundents are not given 
to inquirers. 


*.* Attention is especially drawn to hint No. 4. The 
apace devoted to lett. rs, qui ries, and replies is meent for 
the gen: ral good, and it is not fair to occupy it with ques- 
tions such as are indica'ed above, which are only of indi- 
vidual interest, anu whicb, if not advertisements in them- 
eclves, lead to replies which are. The * oixpenny Sale 
Column ” offersa cheap meins ot obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, May 31, and unacknowledged 
elsewhere :— 


A. J. Heaprert.—National Bicycle Co.—Swansea Zinc Co. 
—II. Sugz.—Jas. W. Quo-n and Co.—k. Ledger.— F. 
W. Reynolds and Co.— R. Sadler. T. Clarke.—Col- 
league, — Yoshi. —¢ lerxenwell Clockmaker,— B. M. 
Tuttle.—W. B. P.—Geo. Neville. A.J. Smith.—Lime- 
Light.—Denny Line.—Gereb Admi.—J. M. L.—Jimbo. 
—F. J. N.—beginner.—J. H. Huxley.—Fred. Walker. 
—LL.B.A.—?P. M.—MaJeable.—Akakia.—R. S. Baxter. 
—H. L. Crate.—More Light. 


BLACKBOARD. (Various recipes in back numbers. If we 
are to understand that the board is already painted, it 
will probably be be-t to go uve. it with a coat of black 
paint in which turpentine has be n used as the prin- 
cipal vehicle. Some niuckbourds are tirst treated to a 
piiming coat, then they rave one or twv coats of oil 
paint in which very tin-ly-powdered coke is mixed. 
Finally, the flattang coat, mentioned sbuve, is put on. 
These bourds bite the chalk well, and it is readily 
rubbed off ; but you want something to “dry quickly,” 
without saying what you mean by quickly, You will 
fiud nothiuy quicker than the turpentiue paint which 
will also answer the other condit ons.)—-J. TINDAL. 
(Apparently you are suffering from sciatica, and should 
consult a medical mau. You wil tind one a!leged 
remedy on p. 575, No. $04—viz., homwopathic pilules 
of colocyntn. A liberal use ıf lemon or lime-juice is 
said to ward off attacks.)—J. M. (Heat the bulb and 
tip the mercury gently down to the top end.)—J. R. 
(Ste repli s 46510, in recent numbers— No. $93, for 
instanee.)—A. D. D. (If you look to the index of our 
Just volume, you wiil find more than thiriy references to 
tricycles, and we rec inmeud you to rend the papers by 
“D, H. G., if you cuunot make up your mind by con- 
sulting our adveitisement columns.) PACKINGHAM= 
STRE®T, Isuincrox. (Youdo not say what metal the 
ornaments are made of, and have also torgotten to put 
a signature. We suspect the copper colour is either a 
bronze powder lud on with varoish (Bessemer’s 
paint), cr eise a depesit by the electrical method. 
See replies in recent bumbers.)-G. Harpwier. 
(Auswered many Umer. Tne tlow-pipe must rise 
all the way to the bend. You en heat as many 
housea as you have boiler-power for, but the pipes 
must not be all on one level. The furthest point 
from the boiler must be the highest. See * Re- 
views” in this mmbr.)~-A. B. (ir by Clark’s you 
mean all the modines ions of the chain-brake, the 
Loudon and North-w-stern ant tho North London 
use it exten-ively. ‘Che Caledonian, Somerset and 
Dorset, London and ‘iloury, wie t La tero, London 
and Suuth-Western, und some small branch lines have 
a tew coches fitted with it.)—A CONSTANT SUBSCRIBER. 
(If you Work suen an eugine at 109 revo.utions per 
minute with a boiler-pressure of 15.6., it will do the 
work required. ‘Lhe nature «f the quc-tion leads us to 
won ler how leng you have been a * constant subseri- 
be:.)—La Dama. (We are frail tuat you have not 
comprehended the postion, Your experiments do not. 
touch the question )—Bexzs. (Query of too limited 
interest. You can get the names troin any of the 
acalers; but it is upossible ‘or any ene to say whether 
investigations would tc of commerci.l use.) —W. K.J. 
(Glue 1, Water 2; melt; ada 4 ports of xlycerine, a few 
drops of carvolic acid, and suticicnt powdered whicine: 
to make the mixture louk milky. P ur mtoa shallow 
vessel to set and co 1l. May be moditied in several 
ways )—Isxcumpus. (Direcuions fer making an incu- 
bat ron p. 311, No. 723; p. 465, No. 743.)—G. B. (see 
reply 46077, this nuweter, ana the indices of recent 
Volumes.)—GALVANLT (Foar 2. No ons can say with- 
out trying.) — Cyeser. (Se recent numbers. A 
dynamo-rmuchine would b> novess ry to make an econoe 
mical instalation.) —C. T. (You do not say what is 
the material. Silk aud cotton require different prepar- 
ritions. See p. 182, No. S10, or p. 273, No. 792. 
Paratiin oil docs not smell when properly consumed, )— 
CAMB8IDGESINEE B Y. (Use wht e-lead (see that you get 
iL) unged with best Vew tian vet, Some chemical ection 
Was the cause of the chiugze in the other mixture.)— 
Deax- Brock. (Ste the adverti-cment columns, and 
read the di-cus-lon in the last volumne, wherein the sub- 
Jecvavus exlitnsted 2. Messts. Crosby Lockwood and 
Co., Stationers’ JE l-court, &.C., will publish the book 
you name.)—L. T. A, (You should procure a copy of 
the specii ation, A small scale model would be wade 
ouly with diliculty, aud as to worsing it by hand, the 
resulls would be ml.)—A Breatnner. (Merely the finest 
plumbago appled carefully to all parts with a camel- 
hair brush. We suspect that you did not connect the 
plumbago surface of tue cast with the copper wire.) — 
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METAL-TURNING SLIDE-REST. 
By J. H. Evans. 


AVING been compelled by pressure of 
business to delay my articles, I have 
received in the mean time very many letters 
asking for information upon a great number 
of different subjects, and as the metal-turn- 
ing slide-rest has formed one of the prin- 
cipal topics of inquiry, I have thought it 
one of the most useful tools to illustrate and 
describe. 

There are, of course, a number of different 
kinds of this particular tool; but I think 
the one here shown is the most useful for 
general amateur purposes. In the first 
place, it will admit of a larger diameter 
being turned, and the metal cradle is a 
surety of its being always square to the bed 
of the lathe if properly adjusted. It will 
be seen that the rest is composed of three 
slides, the first being fitted to a gunmetal 
cradle, one side of which is planed to an 
angle, the other being square; and on the 
latter is fixed a strip of steel: this is pressed 
against the cast-iron slide by a capstan-head 
screw. The steel strip has two objects: 
first, it forms a means of preventing the 
point of the screw damaging the slide, and 
it also admits of a certain amount of elas- 
ticity in the centre, and does away with the 
necessity for the extreme accuracy in the 
fitting between the angular and vertical 
sides of the cradle. When these are fitted 
quite closely, the side unprotected (viz., the 
angle), is likely to be damaged when the rest 
is being inserted in the cradle. The second 
slide is held to the lower plate by two 
bolts, the centre having a circular recess 
turned out, about lin. diameter and žin. 
deep, and fitted to a stud, which is screwed 
firmly into the lower or first slide. Upon 
this stud the second slide moves when it is 
required to turn a cone or taper, and to fix 
it in any position required the two bolts are 
tightened. There are two ways of arranging 
the circular motion: either by having a 
radial slot each side of circular part of the 
second slide, and the bolts tapped into the 
lower one, or to turn out a T-groove in the 
lower slide, and a round hole in the second 
one. In this case a recess must be cut out 
in the lower plate to allow the head of the 
bolt to be inserted; the ends of the bolts 
- project through the second slide, and a 
hexagon nut, with a thin loose washer, is 
fitted to the bolts. This mode I much 
prefer, and usually adopt, as the motion is 
better, and you can work the rest entirely 
round if necessary. I make the second slide 
long enough for the winch-handle to pro- 
ject over the end of the first slide, as if 
the slide can be turned completely round, 
as it can if made the latter way, it is much 
better for taking a surface cut than using 
the top slide. for the same purpose, especially 
for heavy work. The plate which forms the 
top of the second slide is cast in the solid 
with the base of the top slide, and is fitted 
in the ordinary way, the one angle being 
planed up true to the lower surface, and 
the loose slide held to its place by two 
screws with heads countersunk, and two 
set-screws to adjust the slide to a perfect 
fitting. The top slide is fitted in the same 
way precisely, and on the latter the tool- 
holder is fixed, this latter being after the 
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pattern introduced by Professor Willis, 
which is certainly the best at present 
known; but I will point out that what I con- 
sider the best way to fix the tool securely in 
the rest, is to tighten it by means of the 
screw at the end of the angular piece of the 
tool-box, which screw I always make with 
a capstan-head with lever-holes in it. It 
will be found that much less force will hold 
the tool more securely than by using the 
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and much time also turned to account, as 
the heavy rest will do the work in much less 
time. 

Having given a brief outline of the tool, 
and afew examples of its use, I will de- 
scribe the best way of setting about making 
it, and I need scarcely say that the first 
thing to do will be to make the patterns, 
and as thisis always a matter of trouble and 
expense, it may be saved, asin other subjects 
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spanner to the hexagon nut in the centre 
of the tool-holder, if, when the tool is 
placed, the nut and screw are adjusted till 
nearly in a line with the stem of the tool, 
and the screw then tightened. 

The screws are fitted to the slides in the 
same way as those of the other slide-rests -- 
viz , with a collar on the end, which is 
countersunk into the gun-metal end plates, 
which plates are fixed with two steel screws; 
the screws are cut 10 threads to the inch, 
and covered with a metal cover to keep the 
shavings from getting into the nut, and so 
causing wear and tear that is, to a certain 
extent, prevented by the latter arrangement. 
The end of the second slide is usually pre- 
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pared to take the spiral wheels, so that the 
rest can be used for cutting screws, or 
Elizabethan twists, in conjunction with the 
spiral apparatus. This rest is for the pur- 
pose of enabling tbe amateur to turn such 
work as would be found extremely difficult 
without its aid, in fact, almost impossible. 
Although strictly for metal-turning, there 
is no reason why it should not be used for 
roughing over hard woods, and I find 
amongst my clients that it is used exten- 
sively for this purpose; as, by way of 
example, if a large ivory hollow is required 
to be turned out inside, by using the rest we 
have now under notice, the ornamental 


! turning rest is saved a deal of rough usage, 


upon which I have written, by securing cast- 
ings from those used at my establishment, 
Assuming, then, that the castings are at 
hand, the first part to set about will be the 
gunmetal cradle. From the engraving it 
will be seen that it has a strong bar across 
the centre, which is planed in the same 
manner as the outside fittings, and should 
be just free in the centre of the bed. There 
is no necessity for accurate fitting in this 
case, as the screw seen in the front is for the 
purpose of drawing it up square to the bed, 
and when ‘being used this screw should be 
adjusted before the binding bolt is tightened 
to secure it to the bed. The lower parts of 
the cradle being planed, it must be reversed 
on the planing-machine and chucked, asit is 
termed, perfectly square to those parts 
already done, and then the fitting with the 
bevel on the left side planed up true, allow- 
ing sufficient space for the steel bar on the 
right-hand side, which will be about an 
eighth of an inch. By way of a finish tothe 
look of the work, a neat hollow is made 
on each side. This is easily done by pla- 
cing a round-nose tool in the machine, 
and takes but a few minutes. When 
this part is entirely finished, the lower 
cast-iron slide, which fits into it, should be 
planed to fit it. This partis 1ft. 3in. in 
length, 4in. and jin. at the bottom. It is 
made sufficiently long to allow the rest to 
be brought away from the centre, in order 
to turn a large diameter; the thickness 
is fin. Having gone so far, it is chucked 
on a true surface-plate in a lathe, and the 
hole bored and tapped true to the surface in 
the end ; the radius at the front end, where 
the divisions are seen, being turned at the 
same settings. This, of course, can only be 
turned by a semicircular movement. The 
hole should be tapped }in.; and for cast 
iron, the Whitworth thread will be the best. 
I consider it the best way to fit in the 
wrought-iron stud, upon which the second 
slide revolves, and then turn it perfectly true 
to the outside. If itis not so when the slide 
is turned upon it, the two edges will not 
always coincide. This is important, espe- 
cially where there are divisions. So far, 
then, the foundation is well forward. I 
had better point out that the lower slide— 
in fact, the whole rest—is held to the bed 
by the metal cradle. This being the case,. 
we always make the binding bolt of steel. 
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This, well fitted to a countersunk-hole, and 
the cast iron fitting the bevel in the cradle, 
when tightened, the latter will draw the 
rest flat down on to the bed, and the side- 
screws being adjusted, it is consequently 
square all ways. 

The casting for the second slide must now 
be plancd, top end bottom, to the desired 
thickness, lin. and ŝin., the bevels on each 
side planed at the same time. The actual 
width across the top is 34in.; but if it 
should be necessary to take another cut, it 
ee not in the least matter if it is a little 
ess. 

The opening in these rests we do not plane 
out: if the patterns are well cored and cast 
there is no necessity ; they are llin. wide, 
to allow room for a good substantial nut. 
When this slide has been properly scraped 
up, it should be placed on the surface chuck 
iu 2 similar way to the lower one, and the 
hole turned out perfectly true to fit the pin 
that is fitted to the bottom slide, which, by 
the way, should have the T-groove turned 
out while it is on the surface chuck, as it is 
absolutely necessary that it should also he 
quite true to the pin. The recess should be 
large cnough to admit of 2 bolts being used 
undercut to } for the head. This is, as I 
bevo mentioned, the best way of arranging 
this; but if the radial slot on cach side is 
preferred, being more easily accomplished, 
they saould be set out with dividers; 
then with a large drill holes are bored as 
closely together as possible, filed one into the 
otaer with a round file, and finished with 
pillar and crossing files; to those possessed 
ot wechinery for such a purpose this may 
scan a long process, but I take it for 
granted that most amateurs at all events 
have not such. I will proceed as if the 
former plan is elopted ; therefore, when the 
T-groove is turned out, a recess must be 
cut out at one portion of it, to allow the 
herl of the bolt to pass in freely. This 
done, a hole in each side of the second slide 
working upon it must be made exactly 
opposite the centre of the groove; and the 
bolts have a plain part which fits into this, 
and the screw above it; itis better to have 
a thin loose washer under the nut, which 
latter should be stecl, or iron casehardened, I 
prefer steel, as caschardening is, after all, 
only skin deep. This part being so far 
mde, the two slides may be put together, 
ani the lower one held in the vice while the 
top plete and slide are got up together. 

Lie third slide, it will be seen, is cast in 
the solid with the plate that forms the top 
of the secona, one side strip being also cast 
on it. To proceed with this it must be 
planed wherever a surface and fitting are 
required, and where the slides work should 
be scraped up and the bearings well rubbed 
together; when perfectly true and flat, a 
little tine oil-stone powder may be used as a 
tinish just to workthem well together. The 
3ide strips must not be any thicker than will 
admit of their passing freely over the nuts 
that hold the first and second slides together. 
It will be seen that there are two set-screws 
in the front slide to set up or adjust the 
slide. 

The top plate of third slide is made ia 
exactly the same way, the thickness of these 
two being 3 of an inch, the length 6in., and 
‘width 5in. In the corner of the top plate 
the too!-box is fitted, the one under notice 
being that introduced by Professor Willis, 
snd is, as stated, the best at the present 
time in use—the centre pin is made of steel, 
and i3 screwed into the cast-iron plate with 
a ï Whitworth screw andhome to a shoulder, 
the latter being lin. in diameter, and Hin. 
thick ; the part that extends is screwed ŝin., 
and has a long steel nut 1łin. long. The 
object of its length is to admit of various 
cutting frames and wheel-cutting appa- 
ratus being used at different times, on 
the bottom, and resting on the cast-iron 
plate—a piece of steel Zin. thick, and of a 


triangular form. It is turned out to pass 
freely over the collar of the steel pin on 
which it moves, and at the point which is 
the greatest distance a semicircular groove 
is made for the point of the capstan-head 
screw to bear upon. The top plate is šin. 
thick, and extends over the front sufficiently 
to allow two steel studs to clamp the centre 
of the tool, which, for a din. lathe, will be 
about gin. square. In the centre of the top 
plate a curve is turned, into which a loose 
washer fitting the same is placed, under the 
hexagon nut, and between the two, a short 
spiral spring, to keep the upper one in its 
place. As I have said, I have found from 
expcrience, that the capstan-screw is the 
best to tighten the tool into its place, 
and not the hexagon nut. In giving a 
short explanation of this tool-holder, I wish 
it to be understood that I do so entirely for 
the benefit ‘of the uninitiated, almost all 
mechanics and amateurs being well ac- 
quainted with it already, it having’ been 


in use for many years. | 


Having, then, ‘all the slides so far ready, 
we pass on to the screws, which are ten to 
the inch, and square threads. To cut these, 
of course, a self-acting lathe must be 
used, as they are long, and being squarc 
threads, no other means can be obtained. 
The second slide being l4in., and the top 
Yin., OF course, in cutting such screws, the 
slender guide must be brought into use to 
stay the spring and vibration caused by the 
length. The nuts must form the next part, 
and these may be made of either cast iron 
or gunmetal. I must say I prefer the 
latter, both in theory and practice, and as 
they j;will naturally wear more or less as 
they are used, I should certainly advise 
the extra caution of splitting the nuts 
across and fitting in two screws to set them 
up, in order to take up as much of the loss 
of time as possible. I have found this 
answer very well, and do so with all my 
best slide-rests now. It will also be found 
that the screw will be worn more towards 
the centre, as the generality of work is of 
such a length as to bring into use that 
particular part of it more than any other. 
This, I may say, comes under the denomi- 
nation of general wear-and-tear, and when 
worn so as to in any way interfere with the 
work to be turned, it must undergo a course 
of repair. 

The screws made, having, of course, the 
collars, which tit into the metal end-plates, 
which latter are Sin. thick, and countersunk 
to fin. diameter for the collars to fit, and 
held to the end of the slide by two screws, 
as seen in the engraving, I may point out 
that the boring of the cast-iron slides is a 
most important matter, and will require 
great care in laying out, the end at which 
the point of the screw fits being bored to 
the size of the bottom of the thread, the 
opposite, of course, just above the top of 
the thread, so that a good fitting may be 
made. The end of cach screw projects 
sufficiently, for what we term a pipe- 
handle—that is, with a cylindrical hole with 
a mortice slot for the end of the screw to fit 
into to keep it from turning round. These 
we always consider the best for such a rest. 
We are now drawing to a close with the 
making of this tool. I think it will be well 
not to omit the covering of the screw to 
keep out the shavings. This is done with a 
piece of tube cut in half, and a semicircular 
slot cut in the nut between those screws 
that hold it to the plate or slide. I remem- 
ber that the rest sent to the engraver for 
this illustration will not show this, as it has 
not the covers to the screws, it not being 
quite finished ; but I consider it an improve- 
ment, therefore suggest its being done; at 
the same time it is not an absolute neces- 
sary. 

And now a few words as to the dividing 
of the front for turning tapers, &c. A centre 
line having been obtained on either the first 


or second slides, one should be divided into 
degrees of a circle, and figured at every 10. 
If this division is put upon the second slide, 
the reading line upon the lower one should 
be left until the rest is fitted into the lathe 
for which it is made, and a true and perfect 
cylinder turned with it; and when this is 
done, the reading line should be carried on 
to the other slide, exactly opposite the zero, 
or starting-point of the division. We gene- 
rally put the division on the second slide, 
and read from a line upon the bottom ; but 
it is really not of much importance as long 
asa perfectly distinct reading is obtained. 

I trust these few remarks will be of ser- 
vice to many of our readers who are inte- 
rested in such work; and those whose 
abilities are directed to metal-turning will 
find this one of the most useful additions to 
the amateur lathe. 


SOUND-SIGNALLING AT SEA. 


NE of the most interesting classes of 
exhibits at the recent Naval and Sub- 
marine Exhibition included the appliances 
used for producing sound-signals employed 
as warnings to vessels in the vicinity of the 
coast, and also as a means of communicat- 
ing amongst themselves indications of their 
presence and of the directions in which 
they are steering. All seamen look upon 
fog with the greatest dislike, for the simple 
reason that it practically blindfolds them. 
In the stiffest gale and the darkest night, 
at least they can catch occasional glimpses 
of the beacon-lights; but in the state of the 
atmosphere generally termed fog, the most 
powertul artificial lights are invisible, and 
even the mid-day sun is obscured. In the 
old time, when near a coast, masters of fog- 
bound vessels invariably adopted the safer 
plan of lying-to until the atmosphere became 
suihciently clear; but with the advent of 
steamships, and the competition of rival 
lines, when cuick voyages are the deside- 
ratun, the  over-cautious practice of 
bygone generations is almost forgotten, 
and navigstors push on through the 
dənsest fogs, trusting to dead-reckoning, 
and, if near a coast, to the use of 
the lead, 40 give them an idea of 
their position. The practice is fairly safe if 
the vessel proceeds only slowly, and is in 
parts not much frequented by shipping; but 
in the busy highways of the sea it is now 
recognised as imperatively necessary that all 
vessels, whether under steam or sail, shall 
give indications of their presence by sound- 
signals. For many of the devices employed 
we are indebted to the Americans, who 
possess a large scaboard which is frequently 
visited by fogs; but some of the signals 
now used were invented more expressly for 
indicating to steamers and other vessels on 
the large American rivers and inland seas, 
the course intended to be taken by the sig- 
nalling vessel. Within the past twenty 
years or so a great development of sound- 
signalling apparatus has been made in this 
country, Prof. Tyndall, as adviser to the 
Trinity Board, having devoted much atten- 
tion to the subject, especially as regards the 
coast-marking signals. International re- 
gulations for preventing collisions at sea 
prescribe, as compulsory for all mercantile 
vessels, certain signals to be made at fre- 
quent intervals whenever the atmosphere is 
clouded by fog, mist, or snow; and further, 
steam-vessels have an international code of 
signalson their steam whistles, which indicate 
the direction of their movements. The 
use of these signals is, however, optional 
on the part of steam-vessels, and as 
they are given by from one to three 
short blasts, they are not altogether 
trusted, for it has happened not unfrequently 
that they have been interpreted incorrectly, 
for the simple reason that one of the blasts 
has not been heard on board the vessel it 
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was desired to warn. Amongst the instru- 
ments for making sound-signals on board 
ship, there are bells, fog-horns, gongs, and 
whistles, the latter blown cither by steam or 
air. Whistles are generally adopted on 
steam vessels, and when kept in proper 
order and attention paid to their utterances 
by both the signaller and the signalled, are 
useful devices, especially when means are 
provided for changing the pitch, but there 
is liability to choking, and frequently an 
indefiniteness about the first blast, which is 
apt to mislead. Sometimes, when the tap 
admitting steam to a whistle is opened, there 
is only a rush of water, or condensed steam, 
and the sound, if any, is uncertain. At 
other times the sound, though not clear to 
those on board the signalling vessel, may be 
distinctly heard by the watch on the other 
ship; but the signallers are apt at times to 
repeat, thinking the first was not heard, and 
then uncertainty and confusion are intro- 
duced. For this reason various modifica- 
tions in the form of the ‘‘ whistle” have 
been made, the principal object being to 
avoid choking. Whistles on the plan of 
organ pipes have been adopted, and one by 
means of which two distinct sounds can be 
produced has been received with favour. 
Reeds on the principle of both the beating 
reed used in organs and the free reed, have 
been adopted to horn bodies with good 
effect, one of the best being perhaps 
a recent introduction from America, 
which is intended for use with a code 
made up of eight long and short sounds. 
Compressed air, at about 6lb. to the square 
inch, is used to produce the sound in this 
apparatus, but, if necessary, it can be con- 
nected to one of the ordinary whistles, every 
signal being sounded automatically when 
once set. There is, however, an objection 
to the use of several sounds of different 
pitch, owing to the well-founded belief that 
sailors will not readily distinguish them 
when the atmosphere is loaded with the 
watery particles forming fog; hence it is 
considered by many advisable to limit the 
number of different pitches to two, which, 
probably, may most conveniently be 
separated by the interval of an octave, the 
code to give the compass signals being built 
up of long and short sounds on the two 
notes. In the case of the siren trumpets 
employed around the coasts, Mr. Holmes 
has devised a method of construction, by 
which two notes can be obtained from one 
instrument, but at present it is not much 
used. The researches of Prof. Tyndall and 
the late Prof. Henry, have proved that no 
appreciable effect towards obstructing the 
transmission of sound is produced by either 
fog, rain, or snow, but there are certain 
peculiar states of the atmosphere, not yet 
thoroughly understood, when it is said to 
be acoustically opaque, although it may 
happen at the time that it is optically 
transparent. On these occasions, sounds 
generally heard distinctly to very long 
distances, seem to be dissipated by meeting 
with reflecting surfaces, and to fail 
in carrying-power, a phenomenon con- 
fined to no particular weather, but occurring 
as often during fine clear states of the atmo- 
sphere as during fog. A contrary wind 
has an important effect in connection with 
the transmission of sound; but, as Prof, 
Stokes explains, its action is indirect. When 
a sound is generated in perfectly still and 
uniform air, it is propagated or spread out 
in spherical shells ; but when a wind is blow- 
ing, the difference in velocity of the strata 
of the atmosphere disturbs the spherical 
form of the sound-waves, and they are pro- 
pagated with an upward direction which 
has the effect, so to speak, of tilting them 
up over the heads of observers; hence, 
sounds are often heard at the masthead 
which are inaudible on deck. These facts 
are of small moment in the case of vessels 
meeting one another; but where the object 
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is to warn ships of their proximity to the 
coast they are of much importance. No 
fog-signalling apparatus yet devised can be 
trusted in all states of thé weather to give 
warning to a greater distance than two 
miles, which is, however, deemed sufficient, 
as sailing vessels can wear and put about in 
a mile ; but it is of importance that the fog- 
signals when heard should indicate the 
lighthouse to which they belong, and that, 
to a certain extent, is accomplished by 
varying the periodicity and duration of the 
sounds. Thesiren isthe most powerfulsound- 
producer known, andsince 1874 aconsiderable 
number have been placed around our coasts 
and several on board lightships, which 
are, however, generally provided with 
gongs, a distinct and sufficiently powerful 
signal when the lightships are themselves 
in deep water, and vessels can approach 
near enough to hear the sounds. Sirensare, 
as a rule, worked by compressed air, 
supplied by hot-air or gas-engines, which 
also rotate the discs; but some are worked 
entirely by steam. In Holmcs’s modifica- 
tion of the cylindric siren, the escaping air 
is made to rotate the apparatus without the 
application of a strap from the engine. 
When steam is used a pressure of about 701b. 
is required; but with air 30lb. suffices to 
give the best result in both cases, though 
the higher the pressure, and the larger the 
volume:of the blast, the louder is the sound. 
The siren at St. Abb’s Head, on the coast of 
Berwickshire, is slways heard at a distance 
of two miles, and frequently at the Isle of 
May, which is distant more than a third of 
a degree, or 21 nautical miles. The disc in 
this siren is 12in. in diameter, it has 10 
ports, and the pressure of the blast is 20lb. 
It makes 1464 revolutions per minute, thus 
giving a note {due to 244 vibrations per 
second. In all cases, whether sirens or 
reeds, the trumpet attachment is used, and 
the sound producer is adapted to give its 
fundamental note. In the case of the reed, 
which is usually of steel or German silver, 
18in. long, 2iin. broad, and tapering 
from in. to tin. thick at the free end, 
it is tuned by regulating the length of 
the vibrating portion, while the siren 
is adapted to its trumpet by regulat- 
ing the speed of revolution, and conse- 
quently the number of vibrations. Expe- 
rience has shown that while a musical 
sound is vastly superior in carrying powcr 
to a mere noise—though the latter may be 
initialiy much louder—the choice of note 
is practically limited between 180 to 420 
vibrations per second, and the most effec- 
tive is probably that due to about 250 vibra- 
tions. So far as the coast-marking fog- 
signals are concerned, there is little to be 
desired except some definite and easily 
understood system of distinguishing them ; 
but there is room for improvement in the 
signals used by the mercantile marine, cspe- 
cially by sailing-vessels, and it may be that 
the late Exhibition at the Agricultural Hall 
will eventually be the indirect means of in- 
troducing a code of sound-signals, and a 
thoroughly satisfactory apparatus for pro- 
ducing them. 


THE ACHROMATIC OBJECT- 
GLASS.—I, 


By W. BRADBURY (‘‘ ORDERIO VITAL”). 


Nam possumus sic figurare perspicua et taliter ca ordi- 
nare respectu nostri vistis et rerum quod frangentur radii 
et tlectentur quorsumcunque voluerimus.—Bacox, * Opus 
Magus.” 

ORE than six hundred years have elapsed 
since that ingenious Englishman, Friar 
Bacon, wrote the above passage. ‘‘For,’’ says 
he, ‘* we can so fashion transparent bodies, and 
so arrange them with respect to our eye and 
the object, that the rays shall be refracted and 
bent into whatsoever direction we may desire.” 
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tion of a ray of light was generally altered by 
the shape of the substance through which it 
passed. If the substance was in the form of a 
tlat plate no perceptible alteration was caused ; 
but if it was wedge-shaped the ray was thrown 
aside from its natural path. A still more won- 
derful appearance resulted; if the substance 
had a bulging or convex form—that is, when it 
was in the shape of a round disc, thick at the 
middle and rounding off to a thin edge. Rays 
traversing it were so disposed as to form at a 
certain distance behind it, a small inverted ima ze 
of the object from which they proceeded. Or if 
the convexity was so great as to make the sub- 
stance almost globular, the apparent size of 
smallobjectsseen through it was much increased. 
Bacon writes: — ‘“‘ We can cause the Sun, 
moon, and stars to descend nearer to us in ap- 
pearance.’’ Such results were naturally looked 
upon as magical, and found a fitting noticcins 
book devoted to the mysterious and wonderful. 
But incomprehensible as such appearances we 72 
to those early students of nature, they wc) 
destined to yield results of momentous import 
to succeeding generations. They were the 
germs from which heve sprung the modern 
telescope and microscope, two instruments 
which have enlarged man’s knowledge of 
his surroundings more than any other scien». 
tific instruments ever discovered. By means 
of the former we can examine those brilliant 
orbs, of whose system the earth is but a small 
and insignificant member; while, with the aid 
of the latter, we can scrutinise those organic 
beings whose minuteness places them utterly 
beyond the reach of the unassisted eye, and of 
whose very existence we should otherwise be 
absolutely ignorant. 

* It would be a difficult, if not impossible 
task, to find out who was the first to hit upon 
the arrangement of glasses constituting a tele- 
scope. In the present instance, we are not con- 
cerned with the history of the instrument, but 
simply with the development of one of its most 
essential portions. In a telescope there are two 
agents in operation: one, producing an image ; 
the other, magnifying it. These are termed 
respectively, the objective or object-glass and 
the eyepiece. Telescopes may be divided into 
two classes : if the image-producer is a mirror, 
throwing back the rays to form an image in 
front of it, the instrument is a reflector ; but if 
it is a glass lens, through which rays pass to 
form an image behind it, the instrumont is a 
refractor. 

With regard to the first-mentioned class, 
exhaustive details of several methods of working 
mirrors have appeared in the pages of the 
Excurs Mecwanic; and anyone with mechani- 
cal aptitude, and plenty of patience and per- 
severance, has all necessary instructions for the 
production of a good instrument. But the same 
cannot be said respecting the refractor. Infor- 
mation relative to the final corrections of an- 
object-glass is scarce, and the extent to which 
these corrections can be, and are, carried out, 
constitutes the chief difference between a good 
and an inferior instrument. 

The production of an achromatic object-glass 
is a much more difficult undertaking than that 
of working a truly parabolic reflector; instead 
of one surface, four are requisite, which, though 
less in area, need equally careful fashioning. A 
certain proportion of foci has also to be ob- 
served, which proportion can scarcely be arrived 
at, except by experiment on the glasses in- 
tended to be used. An eminent authority 
tells me, that two discs of the best glass, 
classed in the same brand, seldom give equal 
results with the same curves and methods of 
working ; a very slight variation in their optical 
qualities, though both may be equally good, 
nec -ssitating a change in curvature. But the 
procedure adopted in the figuring of one optical 
surface should, to a very great extent, hoid 
good in the case of another; hence I regard the 
investigations of Mr. Wassell as most important 
contributions to the literature of the subject; 
being of extensive application in the general 
production of optical surfaces, as well as of 
special service in figuring specula. 

During the last five years, I have occasionally 
contributed to the pages of the Encuisu 
Mercnanic, articles on the mathematical treat- 
ment of the object-glass. I have endeavoured 
to explain the rules of Barlow and Coddington, 


*I am indebted for most of the historical matter 


Thus it appears that even 80 early as the 13th herein contained to an able article on the Telescope, by 
century, it had been discovered that the direc- | Peansox, in Rees’ ‘ Cyclopedia,” 
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embodying therewith the tabular values of 
Herschel,* and to arrange them in a convenient 
form for reference. Opinions may differ as to 
the value of optical formulee. Those who cannot 
understand it, or bave no need of it, are apt to 
look upon optical equations as so much incom- 
prehensible nonsense: thosé who can use it in- 
telligently, as a guide to practical work, think 
otherwise. After making a little inquiry, I am 
able to say that the formulæ above-mentioned 
are found of considerable service to practical 
men, though, of course, this does not imply 
that equally good results may not be accom- 
p:ished without them. Mathematics, in relation 
either to optics or to any other science, must be 
no more than a servant, ready to obey the will 
of the master. What the mind conceives, 
mathematics can express in a definite, tangible 
form; but unless we havea correct apprehension 
of what we mean by the terms we employ, 
formule containing them can only be a source 
of confusion. 

But even the possession of correct rules, and 
the necessary knowledge how to apply them, is 
only one element in the production of an object- 
glazs. Any one who works a set of curves, 
calculated by one or other of the preceding 
formulte, would probably find the result fall far 
below his expectations; yet I apprehend he 
who would use a set of curves merely because 
some one else found them to answer admirably, 
would have even greater cause for complaint. 
It must be remembered that, algebraically, the 
specified radii produce partial correction only ; 
also, it is further assumed that the optical pro- 
perties of the glass agree with certain figured 
values, and that the surfaces can be wrought 
-correctly to certain curves, neither of which 
conditions can bo absolutely satisfied. The 
values yielded by any recognised formula must, 
sherefore, form the foundation only upon which 
the superstructure is built, and the goodness 
of the object-glass will depend upon the extent 
to which it is possible to employ that delicate 
manipulation, which raises the production of 
tue artist so far above that of the mere 

- workman. 

In the present series of articles I purpose 
showing, so faras I am able, the theoretical 
conditions that must be satisfied in the forma- 
tion of an object-glass. It may seem unneces- 
sary to dwell upon this subject at any great 
length, but circumstances will probably cause it 
to be otherwise. It has been suggested to me, 
that if theory can show approximately the form 
of surface required, it will be easier for the 
practical man to explain the mode of working 
which srch a form necessitates, or to show 
where and how the practical differs from the 
theoreticalform. I am also anxious to place on 
record some account of the practice of the early 
artists. Information on such mattersis not very 
plentiful. I have been able to collect but little, 
yet I trust it may induce others who possess 
such knowledge, or who may have ample means 
of reference to published works, to send to 
tueze pages whatever details they may have, 
and thereby render the subject as complete as 
possible. 

I am induced to attempt the preparation of 
these articles solely by the consideration that 
there is one who is both able and willing to take 
up the practical part. Had it been otherwise, I 
could not have asked our most obliging Editor 
-to grant space for matter which must be weari- 
some to many and uninteresting to others. I 
am sure the readers of the Eneiisn MECHANIC 
‘Lave good cause to congratulate themselves that 
thore is amongst the circle of correspondents so 
accomplished a contributor as ‘‘ Prismatique.”’ 
‘ilaving been for many years in actual contact 
with the best work and best methods of working, 
‘he can speak authoritatively on the subject of 
optical manipulation; and readers may rest 
satisfied that the instructions he has already 
given, and those which in due time I feel 
as:ured he will also give, are such as could, or 
would, be furnished by very few indeed. I can 
also count upon the hearty co-operation of Mr. 
Wassell, whose exhaustive details on specula- 
working, lead me to think, that we may con- 
fidently look to him for simplifications and 
improvements in the methods of working object- 
glasses. 


* I have not been able to give an account of the analy- 
sis of Sir John Herschel, as I have not access to the ** Philo- 
sophical Transactions ” for 1821, which contains bis paper. 
Perhaps those who haye will send an abstract to these 
vlumas. 


THE BOLTON RANGE FINDER. 


JT the annexed engravings we illustrate the 
application of a range finder, patented by 
Mr. T. Bolton, of Calcutta, being a modifica- 


tion of the een used by Major Weldon, R.A. 


It is a small reflecting instrument, light and 


durable, which is carried as an attachment to 
the belt when employed for military purposes. 
A range of 1,000 yards can be taken by two men 
with the assistance of the instrument in two 
parts and a tape, in Jess than 30 seconds; 2,000 
yards in 60 seconds, &c., after a few minutes’ 
instruction in the use of the instrument. 
of each, 2in. by 12in. by 3in., including handle ; 
weight of each, uz. 
of taking a range by two men. 
facing each other, having decided upon some 
object, the distance of which is required, and 
which should be seen reflected in the mirrors of 
both instruments. 
ment marked ‘‘base 1 in 40,’’ and the case 
containing the tape marked ‘‘the Range” 
stands still, and, 
instrument towar 
his eye near the edge of the open face of the 
box, and looks through the aperture above the 
reflector on the opposite side, seeing by direct 
vision, the instrument held by No. 2, and the 
reflected image of the distant object, to the 
right or left, in the mirror below. No 2, with 
the instrument marked ‘‘right angle,” faces 
towards No. 1, and, holding the end of the tape, 
moves away in a direction at right angles to the 
distant object O, and is guided by observing that 
the instrument held by No. 1, as seen by direct 
vision through the aperture, coincides with the 
reflected image of the distant object as seen in 
the mirror. 
the image of the distant object coinciding with 
the instrument held by No. 2, as seen by direct 
vision through the aperture, he stops paying out 
the tape, which is being run out by No. 2, and 
reads off the range in yards. 
out should stop at intervals, and holding his 
instrument steady, in correct alignment, notice 
any pre-arranged signal from No. 1, by the 
raising of his arm a certain height asto whether 


Size 


Fig. 1 shows the method 
Both stand 


No. l at A, with the instru- 


pronon ning the open face of the 
s the distant object C, applies 


When No. 1 observes in his mirror 


No. 2 in moving 


until he gets tə position C, when the staves A 
and B, seen in a direct line through the 
aperture, coincide with the image of O, as seen 


Fro. 2. 


t 
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by reflection in the mirror, at which place he 
reads off the range from the numerals on the 
tape. 

The instrument has been officially tested in 
India by order of the Commander-in-chief, and 
has been found so simple and efficient that it is 
being introduced into the British army there 
and the forces of the neighbouring independent 
States. 


PRACTICAL NOTES ON PLUMBING.— 
XXXV.* . 


By P. J. Davies, H.M. A.S.P., &c. 


(Continued from page 277.) 


EXT examine Fig. 202. This is a very 
handsome lavatory arrangement. The 
valves are shown fixed, and are of the lever 
kind, fitted as in Fig. 200, excepting that the 
pull arrangement is of the crank kind, see D, 
Fig. 202; this crank is also shown fixed in th 


Fra. 1. 


he should move out further, or come in, to find 
the correct position B. 


Fig. 2 shows the method of using the instru- 


ment, as adapted for one man in survey recon- 
naissances. 
by one person having one instrument, tape, and 
two staves or poles in a few minutes without 


Accurate distances can be measured 


any calculation. 


Size of instrument, 2in. by 
22in. by 33in. including handle. 


Weight Soz. 


Let the distance of an object O from the observer 
at A be required; set up the tripod staff at A, 


and by the upper mirrors or right angle of the 
instrument lay off the right angle O A B, fixing 
the spiked staff some 10 or 20 yards distant from 
A at the point B. Should it be found, on 
reverting to A, that staff B has not been placed 
in the correct position, the staff A should be 
moved a little to the right or left by the adjust- 
ment provided on the top of the tripod, till the 
right angle is correctly formed by the reflected 
image of O coinciding with the staff B, seen by 
direct vision; care being taken that the staves 
are set up perpendicular by the plummets 
attached. The observer then proceeds to lay off 
the base A C; he fixes the pin attached to the 
tape under staff A, and, being guided by the 
staves A B, he walks backwards in the same 
straight line, allowing the tape to run from the 
case a3 required; and, holding the box to his 
eye as before, he looks into the lower reflector 
of the instrument marked ‘‘ base 1 in 20 or 40” 


skirting at EF G, and attached to the ends of 
the lever. H is the washer for fixing into the 
bottom of the basin, as at Q, Fig. 197. J isthe 
straight Hunch trap, shown and described in 
Fig. 69, A, in the Burtpina News of Sep- 
tember 9th, 1881, (page 327, Vol. XLI.); 
great care must be taken to fix a proper- 
sized air or vent-pipe at vent, to such a 
waste-pipe. ‘The water is in this diagram 
supplied through a lion-head inlet spout, but is 
not nearly so good as that shown in Fig. 200. 
The overflow holes are shown at B, and a 
separate pipe, I, taken right away to discharge 
over an open head, or otherwise. K is the hot- 
water valve for hand-washing or shampooing, 
L the cold; both of these valves are connected 
to the breeching-piece, and by indiarubber tube 
to the rose or jet. 

Fig. 203. ‘Thisis an angular lavatory basin 
showing the arrangement of pipes, valves, &c., 
together with breeching-piece and union, as at 
the left-hand side of the figure at ARM, HOT 
and comp; it also illustrates the leaden 
breeching-piece on the right-hand side at cold. 
The hot water may flow up the pipe at A, 
whilst the cold may enter at ‘‘cold,’’ and from 
there by the pipe B to the arm of the basin, 
and out at the shell inlet D. There is a new 
arrangement added to this lavatory basin—the 


* From the Building News. All rights reserved. 
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distilled water pillar ; this is supplied through | ordinary loose valve stop-cocks, fitted with hot- 


a tin pipe; a is also filtered water. 


water rubbers and unions, as shown at AB, 


Fig. 204 illustrates the top part of a very rie, 205, or the valves may be of the Shank’s, 
al | Fell’ 


beautiful lavatory, having some addition 
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work. This has the usual waste-pipe, as at Fig. 


198 (see waste-pull), it also has screw-down 
valves fitted below the slab instead of the lever 
The reason for the employment 


arrangement. 
of these screw-down valves is, that they may be 
adjusted to any pressure, so that the water may 
fountain or spray up at any required tempera- 
ture or force. A shampooing pillar B is also 
provided with rubber tube and rose, which can 
be attached at a minute’s notice, and in such a 
manner that both hands are at liberty to wash, 
&c. There is also a pillar G, for filtered or 
distilled water. 

The hot and vold water supply valves arc 
fixed below and branched one into the other, £0 
as to allow the water to come up a small pipe 
fixed inside tho waste-pipe, but quite separate 
from the waste-pipe and from each other; the 
most suitable valve for this work are the 


| into the 


the cock-key K (Fig. 208). dı 
plug hasa equare head, and the key K (Fig. | small pin working within a slot. 
208) has to be used, take care that the rod of | trates the pull and the fly-nut G. 


s, or other makers’ box pattern, for fixing 
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upon the slab, as illustrated at Fig. 206. A is 
the cold inlet; B the outlet, which may be 
taken to the arm of the basin or to the bottom, 
asin 204; C is the hot inlet; D the outlet, 
which can be branched into the pipe B; 
or, a8 is now the case, be taken separately 
basin. Some plumbers have an 
objection to the use of valves, especially for 
hot water.. Where this is the case, a good 
ground-in guv-metal cock must be used, 
which, under certain circumstances, is far the 
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best. Such a cock, to work with levers, &c., is 
illustrated at Fig. 207. This is fitted with union 
A and B. The top of the plug or key has a 
square hole cored in, so that a square bar of 
iron will turn the plug or key, instead of having 
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the key is not made too long to ride upon the 
plug of the cock, for, if allowed to do so, it will 
not only work stiffly, but be apt to jam, so 
that it cannot be moved. to turn the hot-water 
off or on. Many bath-cocks work stifily this 
this account. Occasionally, plumbers will use 
a three or four-way cock for the hot and cold 
supply to lavatory basins, such as shown at 
EJ (Fig. 189). When this description of cock 
is used, caution must be exercised to fix a safe 
under the plugs, as, in a very short time, 
especially if working under a high pressure, 
they are sure to leak, owing to the sudden ex- 
pansion and contraction of the metal, by reason 
of the rapid change of temperature caused by 
the hot or cold water. Another evil will be 


found if the gland D, in two, three, or four-way 
cocks, is screwed down too tightly, for these 
glands are invariably made in such a manner 
that, on tightening the gland down, the pack- 
ing is made to press upon the shoulder of the plug, 
which, of course, tends to tighten the plug into 
the shell, and so cause jamming of the plug or 
key. Itshouldberemarkedthat many ‘‘cockeys’’ 
(cock-makers) call a cock-plug a key (K, Fig. 
208), and some a socket ; while other firms call it 
a socket-key, and the handle B is called a lever, 
cock-lever, bath-handle, &c., &c. 

Fig. 210 is a lever having a pointer for index- 
ing when the cock is open, shut, &c., and used 
for a three or four-way cock. 


IZ / G. 210 


Fig. 211 illustrates a pull for screwing to the 
slab or top cf the lavatory ; A shows it when 
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When the cock- | turned round and held up. This is done by a 
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THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By Jonn Watson WARMAN, 
Associate of the College of Organists, London. 


90, a. T remains only to add that there 
Eas I is one way of Cranking the Key 
which may often be found useful,—viz., by 
what may be termed Crank-and-Return; that 
is to say, each Key is so sawn out that 
it presents on plan, at the desired point, a 
small semicirculur or segmental Arch, of a 
deflection equal to Key-tail Semitonal dis- 
tance. The Sticker or. the Wire then rises 
or otherwise proceeds from what we may call the 
contre of the crown of this Arch, and thus comes 
exactly over or under the spaces between the 
Keys of a Set that is not Skewed or Cranked in 
any way. By this means a set of Wires, or 
Trackers, or even of Stickers, may pass through 
one or more Manuals, and yet allow the latter 
to bo Straight and otherwise unaffected,—as 
when itis desired to have a Drumstick Coupler 
working to and fro between such Trackers or 
Stickers running from said ‘‘ Arches.” 


An Instance of the preceding Treatment—in- 
cluding a Drumstick Coupler—occurs, or did 
occur, in the fine 4-Manual Organ erected by 
Hill in All Saints’, Margaret-street, London. 


INSTANCES AND EXEMPLARIES 
or Manua Key Systems. 
b, We now proceed to give a sufficient num- 


bor of Instances and Exemplarics of Manuals, and 
of the Key and Coupling Actions immediately 


involved with them (the Injunctions given being, 
of course, in harmony with the Regulations 
just laid down),—which Exemplaries will, as I 
believe, be found the best under all Normal cir- 
cumstances. . 


c. Wiru Ont Manvat. — In Instruments 
having but One Manual, the structure of the 
latter, and of tho Action involved with it, is, or 
may generally be, of so simple and optional a 
character, that no particular directions will be 
here required,—considering that the present 
Department is that of Manuals. 


d. Wiru Two Manvats.—No, 1 Treatiment.— 
This is an Instance furnished in the Organ 
erected by Nicholson of Worcester, somewhere 
about the year 1864, for the Parish Church of 
Feringdon, Berkshire. The Manual Sections 
are of the usual kind,—i.e., Great and Swell 
Organs. The Claviers are Projectant from the 
mam Body of the Case, but are not Reversed ; 
tha vertical distance apart of the Manual Play- 
ing Levels is just under 3in. The General 
Lay-out of the Inside is of the Normal kind, 
so tar as the Mannal Sections are concerned, the 
Great and the Swell Soundboards being at one 
same level, and with the latter Section set 
bshind the former; the Palletts of the Great- 
Organ, and consequently their Pulls, are set 
at that side of their Soundboard which is nearest 
to the Player, and they thus come nearly close 
to the Case-front; the: egular Palletts and Pulls 
oi the Swell-Organ are set in the same way, 
thus coming just beyond the Passage-Board 
which separates the two Manual Soundboards ; 
but there is a second set of Palletts and Pulls, at 
the back of the Soundboard, to supply its lowest 
Octave; the Pipe-Order of the Great is Semi- 
vonal with the Bass Set-off; and the Pipe-Order 
of the Swell is with Smallest Pipe at middle. 
The number of Sounding-Stops is 18. Fuller 
particulars of this Instrument will be given 
wn Department ENTIRE ORGAN, 


The Great-Organ Keys are of ample length 
(see here at 7, Bis, ante), and are perfectly 
Straight on Plan. The Swell-Organ Keys are 
of such length that their Tails a little overhang 
the Great-Organ Key Tails, and are on Plan 
Sxowed aside, so that such [Swell] Tails are 
exuctly the Haif Semitonal Key-tuil distance 
“out” (to the right hand; se; here at 93, s). 
Euch Swell-Organ Key is, at a point near its 
Tait end, Notched-out on both of its side-faccs, 
i:. order to furnish an opening or passage for the 
ttickera next mentioned,—these latter having 
te pass between the Swell Keys without touch- 
ing them, and consequently without deriving 
any Guiding assistance from the said Notchings 
in them (see here the more detailed description 
already given, at x, ante). 


* All rights reserved. 
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The Great-Organ Action commences with a 
sufficiently long and wide flat Sticker, rising from 
and Wired into each Key-Tail, and passing—as 
just said—between the Tails of the Swell-Org. 
Keys. These Stickers, each of which is provided 
at its top end with a Regulating Button, act 
under the Noses of a set of Fanned Backfalls 
which ran at once (excepting of course those for 
the Set-off Pipes) to the Pull-points vertically 
beneath each Pallett,—the direction of such 
running being thus from the said Stickers to a 
point farther into the Organ than are the latter. 
Concerning the actual width of these Stickers 
see more definitely at 4, next, 7th paragraph. 


The Swell-Organ Action commences with a 
Square of the T form, resting on and thus being 
in direct contact with each [Swel] Key-Tail. 
It is, of course, the fore Nose of such Square 
which is so in contact, the vertical Arm of the 
same being thus behind its Key-tail, and extend- 
ing downwards in the usual way for drawing a 
horizontal Tracker; and the remaining hori- 
zontal portion of the Square thus projects back- 
ward into the Organ,—in order to form a 
member of the Coupler Manual to Manual. 
These Squares are not Fanned, but are set 
square and parallel,—running direct to a 
“ Whole” Roller-Board. 


The structure of the said Coupler Swell to 
Great is made, with the aid of the rear arm of 
tLe T-Square aforesaid, by a set of Backfalls, a 
sct of Stickers, and a set of Blocks. The Back- 
falls are all placed square and parallel, and at 
the Half Semitonal Key-tail distance apart, and 
are thus, on Plan, exactly correspondent with 
the Swell-Org. T-Squares: the length of each 
such Backfall (see here at g, next, 2nd parag.) 
is such as to just exceed the horizontal distance 
from the rear end of the said J -Square to the 
fore edge of the Great-Organ Sticker. These 
Backfalls are set at as great a height above the 
Swell-Org. Manual as is practicable (see again 
g, next, 2nd parag., Defect 3; and at /, next, last 
part of 3rd parag.), and at such an area posit that 
their fore Noses enter just between the Great- 
Org. Stickers; consequently, the rear ends of 
these Backfalls come—the Swell Key Tails 
having (as already said) been Skewed—exactly 
vertically over the rear ends of the T-Squares. 
A Sticker, having its lower end furnished with 
a Regulating Button, runs down from each 
Backfall rear-end to the corresponding rear-end 
of the T-Square, thus uniting these two ends. 


Afiixed to the side-face of each Great-Org. 
Sticker, and at such a level as to come exactly 
beneath the fore-Nose of the Coupling Backfall, 
is the small driving-Block,—Buffed at its top 
surface. 
or out of Action by the lowering or the raising 
of the Beam carrying its Backfualls. 


The Coupler is, of course, thrown into 


The Contact of the Coupler Great to Pedale 


is made by means of an Ordinary Sticker, Wired 
into the Tail end of its Manual Key in the usual 
way (see here again at 7, Dis, ante). 


The Contact of the Coupler Swell to Pedale is 


made (see g, next, 3rd parag.) precisely as is 
the Great to Ped., except that, owing to the 
presence of the Square Nose directly on the Key- 
tail, the Wire of the [Swell to Ped.] Sticker is 
obliged to be kept sutliciently forward to allow 
the said Nose to be set behind such Wire. 


e. The Treatment that has now been described 


possesses a large number of good points, of 


which the chief are the following :—(1) There 


is no actual Crossing ef one Action by another, 


the passing of the Great-Org. Sticker between 


the Swell-Org. Keys being really all the Crossing 


existent. (2) The Great-Org. Manual easily 
admits of Regulation at the Front—by means of 
the Button already mentioned—, and this with- 
out disturbing the Regulation of the Coupler 
Swell to Great. (3) The whole of the Coupler 
Manual to Manual can be easily and quickly 
Itemoved, and taken entirely to pieces. (1) The 
Swell-Org. Keys, crept those connectable with 
the Pedale (see g, next, lst parag.), are also 
readily Removable. (5) The Manual-to-Manual 
Coupler, even when taken all to pieces, can be 
made to retainits Regulation uuvaltered, because 
every piece of which its mechanism is composed 
admits of being Numbered, (6) Simplicity is 
ensured in the structure, as all the Actions 
consist of the fewest practicable number of 
parts. (7) The amount of the work Skewed is 
slight, being confined to the Swell Keys, and to 
the Backfalls of the Coupler Swell to 


! Pedale ; and the Skew of even these is definite 
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and easy, being exactly (see m, next, 
llth parag.) the Half Semitonal Key - tail 
distance. (S) The Overhang of the Swell- 
Organ Key-tails gives an approach to uniformity 
in the lengths of the Keys of the two Manuals 
(see g, ante). (9) The Man.-to-Man. Coupler 
is rendered perfectly independent of any Skew- 
ing or Fanning in the Backfalls which lead 
from the Great-Organ Keys. (10) The Fanning 
of these Great-Organ Backfalls permits of the 
Ist Stickers of this Section’s being made of good 
length,—desirable in this particular case (see 
again g, next, 2nd parag., Def. 3; and /, next, 
last part of 3rd parag.), and yet for the Wind- 
chest of such Section’s being kept at a level 
sufficiently low to avoid difficulties through 
restricted height,—such restriction also being 
here the fact (see 7, next, 4th parag.): a hole 
Roller-board to the Great Organ would, indeed, 
have been here almost impracticable,—at all 
events with Wooden Roller-stocks. 


These Advantages speak for themselves. As 
regards the second-named of them, the reader 
should now turn to certain Heads (as at m, next, 
llth and 13th parags.) for some abstract con- 
sideration of the question of Front Regulation, 
and as to under what circumstances it is, and 
under what it is not, desirable. As concerns 
the seventh named, it is to be borne in mind 
that the Skewing of the Keys of one of a pair 
of Manuals, and the consequent ‘‘ throwing 
out’’ of one ect of Key-tails relatively to the 
other set, are not herein ore respect of moment, 
because, as one same Pipe Order is xot observed 
in the two Manual Sections, one Setting-out 
cannot possibly be made to serve for loth 
of the Roller-boards of such Sections: also | 
the Skewing of the Swell-Org. Keys here | 
prevents any Skewing in the Backfalls of the | 
Coupler Swell to Great. But the said throwing | 
out interferes with the provision of a Clear 
Coupler (see directly with Defects, atg next, lst 
parag.). 

At this point collate the present Arrangement 
with that of the Hoddeedon Instrument (comm. 


at 2, next). 
(To be continued.) 


WATCH - CLEANING: AND 
REPAIRING. 
By “A FEtLow-WoRkEMAN.’’ 
(Continued from page 277.) 


7 OU will find that the drill-bow is not satis- 
factory, as the chuck being rather heavy, 
it objects to being suddenly stopped and 
reversed in motion, which should be done very 
carefully ; but a driving-wheel may be easily 
fitted, by having your standard B about Gin. 
higher than the rose at A. A wheel may be fitted 
as shown Fig. 5S, which will enable you to turn 
out some excellent work; but everything 
depends upon the way in which you go to 
work; itis the general fault with amateurs to 
be over-anxious and impatient: they want to get 
the job done to see how it will work; they don’t 
givo themselves time to think about what they 
are doing. They fileaway atrandom, don’t stop 
to see whether they are filing round or flat, offer 
it when it is too late, then try and make a ‘‘do’’ 
of it, succeed in making a *‘ neetle creeper” of 
it, then try and doa job with it. After wasting 
time and material, they come to the conclusion 
that ‘‘ they don’t believe it is possible for anyone 
to doit’?; but if you will follow my advice, I 
will show you howto make one of the prettiest 
and most interesting tools that ever entered a 
workshop, at a very trifling cost. A, Fig. 54, 
is made of steel, with brass rose or ferrule; it 
should be turned up, and drilled inthe turns; 
the standard B should be made of brass, and 
should be stout and firm, cut out a piece at the 
bottom so as to fit firmly over the body of your 
turns, then make a square hole right through 
and drive in a plug, or wedge R; now cut a slot 
in B to receive foot J, and dovetail it in, same 
as in a potence, and make it firm with soft 
solder; put it in its place in the turns; now put 
on piece which holds drill H, which should run 
a true centre; push the drill up against the face 
of B, and make a centre mark; now remove 
drill and put inits place a female centre; now 
take a good pivot-drill, shortenit by cutting it | 
oft with a file—don’t bend it, as it is necessary | 
that it should be perfectly straight ; leave sufti- | 
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cient of the drill to go just through B. Now put | the exciting liquid, the nature of the receivers, the. 
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the back of drill in female centre, and point of,| limits of thickness one might give the carbons and 


drill in the centre mark on B. Turn the drill 
gently with a light bow, and press lightly with 
the bar having the female centre; when you 
have drilled half-way through B, go through a 


ÆI 


similar operation on the other side of B, and, if 
you have worked true, your holes should meet. 
Now take a piece of steel wire a shade smaller 
than the hole required, put it in the turns and 
turn a point at the end (that should be true with 
the outside) the same size as small hole already 
made in B. Now make the end, as shown 
Figs. 59 and 60, the cutting edge should be at 
angle, A to B, Fig. 59. Ifyou get it too acute 
it will jabber; you must u.e a half-round file 
to get the sides, Fig. 57 is the driving-wheel, 


A is Fig. 56, B is standard, C handle, D whecl, E 
pinion, which is held by nut screwed on other 
tide of B, and a little pin to hold wheel from 
slipping off. The wheel should be made of hard 
wood, weighted with lead. The groove can be 
made, after the wheel is weighted, by setting it 
spinning and holding some sharp instrument 
against it, unless you can get some friend to 
turn you up one. Now turn up a harbor for 
chuck C 57, fit it into chuck and solderit. Now 
I will return to the barrel: you make the small 
hole first to fit the small pivot of arbor: if 
the large hole is in the cover, you can then 
make large hole; but if the large hole is in 
barrel you have simply to remove the cover and 
cniarge the other hole. 


(Zo be continued.) 


A LIGHT ELECTRIC MOTOR. 


Uo the heading ‘‘Etudes Préliminaires 

pour la Construction d’un Moteur Elec- 
trique Léger,” M. Tissandier gives, in La Nature, 
an instructive account of a bichromate battery and 
experiments made with it. After numerous ex- 
periments for determining the best composition of 


the zincs, the number of these latter in each ele- 
ment, in order to a maximum production with a 
minimum weight, he was led to make a large sur- 
face-model, which has so far given satisfactory 
results. The twenty-four elements mounted in 
tension, drove a small Gramme motor of half-horse 
power. The work produced, measured with a 
Ruffard brake, was about 14 kilogrammetres* per 
second during an hour, and 10 kilogrammetres 
in the following hour. The Gramme motor was 
not specially made to work with the batteries, and 
the conditions were unfavourable; still, itis proved 
that bichromate batteries offer much greater con- 
stancy than has been supposed. 

The new type of battery consists of an ebonite 
trough 3mm. thick, and measuring 0°3dm. long, 
0-16m. deep, and 0°14m. broad. In it were placed 
vertically: thirteen. carbons and twelve amalga- 
mated zincs alternately. The carbon-plates are 
23mm. thick, the zinc plates about Imm. These 
plates are fixed with pincers to longitudinal bands 
of copper, which, in their turn, are screwed on the 
outer edges of the ebonite trough. Notwithstand- 
ing its lightness, the element thus mounted is very 
solid, and may be shaken violently without carbons 
or zincs being the least deranged. 

The ebonite vessel has, at its lower part, a 
tubulure by which if communicates through a 
caoutchouc tube, with a receiver containing bichro- 
mate solution. On raising the receiver above, or 
lowering it below, the level of the battery element, 
the latter is filled or emptied; that is, 1s made to 
actor stopped. The element contains about four 
litres of liquid ;t and the solution being very con- 
centrated, its electric resistance is less; so that the 
interior resistance is diminished to advantage of 
the production. The total weight does not reach 
S kilog. 

The production (debit) of this battery is variable, 
and may become. very considerable when the ex- 
terior resistance is slight. In an experiment with 
a hot and very concentrated liquid, a mean current 
of 110 ampères was obtained during 20 minutes, 
with a difference of potential at the binding screws 
of 1°68 volt. This represents a yield in disposable 
work of 18 kilogrammetres per second. Theebulli- 
tion was so impetuous that the liquid was driven 
violently out of the vessel, putting an end to the 
experiment. Under these conditions, the electric 
energy at disposal corresponded to a horse-power 
with a weight of 33 kilog. One would not seek to 
obtain this result practically ; but the efficiency in 
normal conditions is still pretty favourable with a 
less production; and then the battery will work 
in a continuous and constant manner during an 
hour and a half to two hours. 

The following figures give a fair idea of what 
may be obtained; they are the average of a series 
of experiments made on resistances of variable 
discharge. 

A battery of eighteen elements, mounted in 
tension, weighs 140 kilogs. In a circuit of 0°54 
ohms resistance, it will give a disposable electric 
energy of 135 kilogrammetres per second during 
about an hour and a half, with a current of du 
ampères. A suitable motor will yield, at the brake, 
100 kilogrammetres of the 135 at disposal in the 
exterior circuit. The motor will weigh about 50 
kilograms ; thus the result reached is as follows :— 


With a weight of 200 kilogs. battery and motor, 
it is possible to produce a continuous and constant 
work of 100 kilogrammetres per second, during an 
hour and a half. 


But this result (the author proceeds) obtained in 
our preliminary researches isfar from being the ‘‘last 
word ” in solution of the problem of light batteries 
with large yield. Some experiments already made 
enable us to aflirm that the production of electricity 
may be prolenged. (l) By agitating the liquid, 
which is easy with use of communicating vessels ; 
(2) by adding fresh quantities to the warm and 
exhausted liquid ; (3) by using M. Reynier’s 
enveloper (or partition) for the negative. 

A battery otf 18 elements, weighing 140 kilog., 
the weight of two men, might thus, very probably, 
furnish, during more than two hours, u work of 
l4 to 14 horse-power, or of 12 to 15 strong men. 
Such a battery with its notor, would be easily 
raised in a small elongated atrostat, presenting 
little resistanca to the air. 

M. Tissandier further studied the mode of action 
of a two-vaned screw (2'Sm. in diameter), driven 
by a small Siemens dynamo, weighing 65 kilogs. 
The vanes had an inclination of about 35°. The 
motor was actuated by Faure accumulators, made 
by M. Reynier. With 40 of these, mouuted in 
tension, the screw made 100 turns in the minute, 
the coil of the motor.making a thousand ; the work 
was about 50 kilogrammetres. 


> It may be useful toremind readers that the kilo- 
gram = about 2ilb. avoird.; the metre 4uin. ; the 
millimetre ‘Oiin, ; the litre 1j pint. 

+ The composition of the liquid (in weight) is : water, 
100 parts ; bichromate of pviush, 16; sulphuric acid, 
37. 
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The air-current produced was intense at 102 
metres from the apparatus, and could be felt dis- 
tinctly at 10 metres distance. 


THE ELECTRIC ARC IN VACUO. 


T a note communicated to the French Academy 

of Sciences, MM. Jamin and Maneusier de- 
scribe some experiments they have made with an 
electric arc in vacuo, the current being furnished 
by a Gramme machine. Having taken an egg- 
shaped glass tube and placed in it two carbons of 
‘15 metre length and 4 millimetres diameter, ar- 
ranged point to point, and separated by an interval 
of 4 millimetres, when the vacuum had attained 
about 12 millimetres ight began to break torth, 
not unly in the form of a highly-luminous arc be- 
tween the carbon points, but from all parts of the 
carbons, and similar in appearance to that ordi- 
narily seen in Geissler tubes. Each carbon was 
surrounded by a blue aureola, that of the positive 
carbon being the paler. The carbons subsequently 
became heated, reddened, and then got white hot, 
not only at their ends, but throughout their 
length ; they were then rapidly volatilised by the 
combined effect of the heating and the electrical 
currents. Whatever be cause of this volatilization 
itis certain that carbonaceous matter is given cff 
in a vaporous state. The vessel or tube is filled 
with a blue gas sumewhat similar to the vapour ot 
iodine which gradually deepens to the colour of 
indigo. Afterwards the vapours are condensed on 
the sides of the vessel, which become opaque, and 
that ends the experiment. The deposit thus col- 
lected resembles finely ~ divided carbon, and 
dissolves with effervescence and incandeeceuce 
in nitric acid. Is it pure carbon, ocr is 
it a composition of bydrogen and carbon’? 
This is a question which is reserved for further 
experiments. To avoid this summary termination 
of the experiment, the single carbons were replaced 
by two bundles of similar carbons. In this case, 
the currents divided into a large number of ilows, 
less intense than the single flow; all the carbons 
gave light at the same time, and, heated the less, 
the more nunierous they were. There was hardly 
any volatilisation, and the effect was prolonged as 
long as one wished. The carbons were then re- 
placed by copper rods ‘003 metre diameter. The 
same effect was produced with still greater success. 
If the current was too strong the copper melted. 
It always partly volatilised, and was deposited in 
a thin layer on the glass. 1t is plain that the ex- 
periment can be varied by using different metals, 
different gases, and by operating under ditierent 
pressures. 


WHY WE COUGH, AND HOW Wru 


COUGH, 


VERYBODY coughs sometimes, and, judging 
by the quantity of patent cough medicines 
suid, many people must be coughing all the time. 
Most persons suppose that a cough isa cough, the 
worldover, and what will cure one will cure another; 
and so they prescribe for themselves and their 
friends all sorts of sirups, homo made or pro- 
prietary, with the consoling assertion that ‘‘it 
can’t do any hurt if it don’t do any good.” How 
do you know it can’t do any hurt’ Do you know 
its ingredients, and, if so, have you studied their 
effects upon the system in health and in disease ? 
Do you know. the condition of the patient you are 
prescribing this for—his constitution, his habits of 
life, his past history ? | 
Let ussee whata cough is. It is a sudden and 
forcible expulsion of the air from the lungs, pre- 
ceded by a temporary closure of the winu-pipe to 
give additional impulse to the current of uir. The 
effect of these spasmodic expirations is the removal 
of whatever may have accumulated in the air- 
tubes, whether a foreign body from without, as 
when a particle of food tinds its way into the wind- 
pipe, or an accumulation of mucus secreted by the 
air-passages themselves. . 
Coughing is in parta voluntary act. Wo can 
cough whenever we wish to, but trequently we are 
compelled to cough when we don’t wish to. 
Nerves are divided into two classes, sensory and 
motornerves. Theformer carry intelligence to the 
brain ; they report any disturbance on the frontier 
to headquarters. The motor nerves then carry 
back the commands of the general to act. ‘You 
tickle a friend’s ear with a straw, and his hand 
automatically proceeds to scratch the itching mem- 
ber. A tickling sensation is produced in the throat 
by any cause whatever; the brain then sends back 
orders to the muscles concerned to act so as to expel 
the intruder, in other words to cough. And that is 
how we cough. ; 
The source of the impressions may be various. 
Frequently. it is due to an irritation of the re- 
spiratory organs by foreign bodies, dust, aud acrid 
vapours, admitted with the air in health, or to 
damp, cold air itself, if the organs are particularly 
sensitive, or to the presence of mucus, pus, or blood, 
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in disease. Inflammation, from whatever cause, 
acts as a source of uneasiness. 

There are, as we all know, many different kinds 
of cough. ‘hus we have the dry cough without 
expectoration, and the moist cough with expectora- 
tion. We have the short, hacking cough, resulting 
from slight irritation, and the violent, spasmodic, 
and convulsive cough, caused by a greater degree 
of irritation or some peculiar modification thereof. 
Then there are the occasional, the incessant, and 
the paroxysmal cough, terms that explain them- 
selves. Hoarse, wheezing, barking, and shrill 
coughs are due to the tension or capacity of the rim 
of the wind-pipe or other portion of thetube. The 
hollow cough owes it peculiar sound to resonance 
in the enlarged tubes or the cavities in the lungs, 
if such exist. Sometimes the exciting cause of a 
cough lies not in the lungs and respiratory organs, 
but in the stomach, liver, or intestines. In other 


cases there seems to be no real cause ; it is purely 


nervous or hysterical. 

Cough remedies should be suited to the kind of 
cough in question, and attempt, if possible, to re- 
move the cause. Itis evident that a cough may be 
lessened either by removing the source of irritation, 
or by diminishing the excitability of the nervous 
mechanism through which it works. Both methods 
are generally employed, and most of the popular 
cough medicines consist of an expectorant and a 
sedative, in some mucilaginous or saccharine 
menstruum. “Sedatives lessen the excitability of the 

. nerve centre through which the act of coughing 
is produced. Opium in sufficient quantities will 
stop any cough, but if the secretion goes on ac- 
cumulating, the patient must be allowed to cough, 
or he dies of suffocation. 

Glutinous and saccharine substances lessen 
irritation, and as it frequently happens that much 
of the irritation which eccasions the cough exists at 
the root of the tongue, and in portions of the 
throat which can be reached by troches and 
lozenges slowly dissolvedin the mouth ; hence these 
often afford relief, especially in dry, hacking 
coughs and the so-called tickling in the throat. 
Iceland moss, mirshmallow, and gum arabic belong 
to this class. Their power is probably due to their 
covering tho ivflamed and irritatable surface 
directly with a mucilaginous coat, and thus pro- 
tecting it from the action of the air and other 
irritants. An inflamed surface, whether within or 
without, is rendered worse by friction ; therefore, 
in bronchial troubles, the inflamed surfaces are 
greatly irritated by the very act of coughing. 
Hence, persons are advised to *‘ hold in,” or try to 
refrain from coughing. All coughing beyond what 

. 18 absolutely necessary for the removal of the ac- 
cumulated mucus should be avoided, because it 
injures the parts «acted by friction, and because 
it exhausts the patient; or the muscular exertion 
involved in a violent fit of coughing is very con- 
siderable indeed, and the muscular effort exerted 
by a patient with a bad cough during the twenty- 
fcur hours is really more than equivalent to that of 
‘many aman ina day’s work. Both sedatives and 
mucilaginous substances can be employed, then, to 
check the excessive amount of coughing over and 
above that required to relieve the lungs and 

ronchial tubes of thcir accumulated mucus. To 
facilite the removal of this, expectorants of various 
kinds are administered, according to the necessities 
of the case. 

The difficulty in the way of recommending any 
one kind of cough remedy is that different coughs 
require different treatment, and what will relieve 
one may aggravate another. Then, too, the general 
health of the patient must be attended to, and the 
secretions kept open, etc. In short, the maxim, 
‘“ What is one man’s meat is another man’s poison,” 
applies here as elsewhere, and induces us to pro- 
test against the use of any nostrum simply because 
it cured a neighbour.— Medical Weekly (Ù. S.) 


SOME NOTES ON ALLOYS. 


N a recent work on ‘‘ Metal Alloys,” published 

| in Germany, the author, M. Guettier, gives a 
few suggestions on the subject of fusing the 
metals:—1. The melting-pot should be redhot (a 
white heat is better), and those metals first placed 
in it which require the most heat to fuse them. 2. 
Put the metals in the melting-pot in strict order, 
following exactly the different fusing points from 
the highest degree of temperature required down 
to the lowest, in regular sequence, and being 
especially careful to refrain from adding the next 
metal until those already in the pot are completely 
melted. 3. When the metals fused together in the 
crucible require very different temperatures to melt 
them, a layer of charcoal should be placed upon 
them, or if there is much tin in the alloy, a layer 
of sand should be used. 4. The molten mass 
should be vigorously stirred with a stick, and even 
while pouring it into another vessel the stirring 
should not be relaxed. 5. Another hint is to use a 
little old alloy in making new, if there is any on 
hand, and the concluding word of caution is to 
inake sure that the melting-pots are absolutely 


clean and free from any traces of former opera- 
tions. 

Soft Alloy.—This alloy will adhere so firmly to 
metallic, glass, and porcelain surfaces that it can 
be used as a eolder, and is invaluable when the 
articles to be soldered are of such a nature that 
they cannot bear a high degree of temperature. It 
consists of finely pulverised copper or a 
and is obtained by precipitating copper from sul- 
phate, by means of metallic zinc. Twenty, 30, or 
36 parts of this copper-dust, according to the hard- 
ness desired, are placed in a cast-iron or porcelain- 
lined mortar, and well mixed with some sulphuric 
acid having a specific gravity of 1°85. Add to the 
paste thus formed 70 paris (by weight) of mercury, 
constantly stirring. en thoroughly mixed the 
amalgam must be carefully rinsed in warm water 
to remove the acid, then laid aside to cool. In ten 
or twelve hours it will be hard enough to scratch 
tin. When it is to be used it should be heated to 
a temperature of 375° C., when it becomes as soft 
as wax by kneading it in an iron mortar. In this 
ductile state it can be spread upon any surface, to 
which, as it cools and hardens, it adheres very 
tenaciously. 

Alloy for Small Articles.—This alloy melts at a 
lower degree of temperature than the one just 
described, and is very hard without being brittle. 
Bismuth 6 parts, zinc 3 parts, and lead 13 parts. 
The three metals, after having been well melted 
and stirred together, should be poured into another 
melting-pot and melted again. This alloy cools 
with remarkably clear-cut edges, and if the arti- 
cles made of it are dipped in diluted nitric acid, 
then rinsed in clear water, and polished with a 
woollen rag, the raised parts of the surface will 
have a fine polish, while the sunken parts will have 
a dark grey, antique appearance, which forms a 
pretty contrast. ‘The proportions of the different 
metals, dividing the alloy into 100 parts, are: bis- 
muth 27:27, lead 59 09, zinc 13-64. 

Alloy for Small Castings,—Bismuth 6 parts, tin 3 
parts, lead 13 parts. This alloy should be melted, 
run into bars, and laid aside till wanted, when it 
should be remelted. Bismuth 3 parts, tin l part,lead 1 
part. This second alloy for small castings is harder, 
and yet it is not brittle. It can be finished with a 
contrasting surface of bright polish and dark grey, 
if it is washed in nitric acid, well diluted, rinsed, 
and polished with a woollen rag, as described in 
the alloy for small articles, given above. 

White Alloy.—This amalgam can be turned, 
filed, and bored; does not adhere to the mould, 
and will retain its polish a long time after exposure 
to the air. Cast iron 10, copper 10, zinc 80. 

Alloys for Medals, Coins, Sc.—Kraft’s alloy, 
melting point 104° C. Bismuth 5, lead 2, tin 1. 

Homberg’s alloy, melting point 122° C. Bismuth 
3, lead 3, tin 3. 

Rose’s alloy, melting point 93° C. Bismuth 2, 
lead 2, tin 2. 

Ainalgam for Coating Plastic Castings.—Tin 1 
part, mercury l part, bismuth 1 part. ‘Lhe quick- 
silver is to be mixed with the white of an egg, and 
added to the tin and bismuth when they are 
thoroughly melted and blended. The alloy while 
still hot forms a pasty liquid, which should be 
applied with a brush. 


| THE GREENWICH VISITATION. 


HE annual visitation of the Royal Observatory 
Greenwich, took place on Saturday last. The 
Astronomer-Royal, Mr. W. H. M. Christie, pre- 
sented the annual report to the Board, which stated 
that the course of observation which his prede- 
cessor in office, Sir G. B. Airy, had carried out for 
so many years had been continued without essential 
alteration in the main features. No alteration has 
been made in the subjects of observation, which 
continue to be thesun, moon, planets, and principal 
stars, with other stars from a working catalogue of 
2,500 stars. It is proposed soon to prepare a new 
working list, extending the catalogue to stars of the 
sixth magnitude. About 1,600 stars were observed 
in 1881. Observations with the transit circle made 
in the year ended May 20 were as follows:— 
Transits, the separate limbs being counted as 
separate observations, 4,374; determinations of 
collimation error, 304; determinations of level 
error, 312; circle observations, 4,283; determina- 
tions of nadir point, 311; reflection observations of 
stars, 394. Fifteen observations of Comet J, 1881, 
four of Comet c, 1881, and six of Comet a, 1882, 
have been obtained on the meridian S.P., the latter 
being continued. A new determination of the 
flexure was made on January 2 last, the resulting 
value being + 003”. The mean of time determi- 
nations since the beginning of 1879 is + 0°13”. The 
following observations have been made with the 
altazimuth for the year ended May 20:—Azimuths 
of the moon and stars, 697; azimuths of the 
azimuth-mark, 404; azimuths of the collimating- 
mark, 410; zenith distances of the moon, 404; 
zenith distances of the collimating mark, 406. 
The number of places of the moon observed is, 
with the transit-circle, 108, or 8°8 per lunation; 


with the. altazimuth, 190, or 15:4 per lunation. 
The diameter has been measured, with the transit 
circle, three times in R. A., 13 times in N. P. D.; 
with the altazimuth, 13 times in azimuth, 35 
times in Z.D. Thirteen occultations of stars by the 
moon (10 disappearances and three reappearances) 
and 30 phenomena of Jupiter's satellites have been 
observed. Comet a, 1882, has been observed on 
seven nights with the Naylor equatorial. The 
solar eclipse of May 17th was observed for deter- 
mination of the corrections to the moon’s R.A. and 
N.P.D. and to the diameters of the sun and moon. 
During the eclipse, which only lasted an hour and 
12 minutes, 18 differences of R.A. of cusps, 10 
differences of N.P.D. of limbs, and 9 differences of 
N.P.D. of cusps were observed. A few sketches 
of Mars were made last December with the south- 
east equatorial, and on December 30th a measure 
was obtained of an object supposed to be Deimos, 
the outer satellite. The sun’s chromosphere has 
been examined with the half-prism spectrescope 
on 36 occasions, and each time prominences were 
seen. On one day, a detailed examination of the 
whole spectrum of the chromosphere was made at 
24 points of the sun’s limb. Several prominences 
have shown great changes in the course of two or 
three minutes, and large displacements or con- 
tortions of the bright lines have been noted. In 
particular, a prominence examined on May 13th 
was observed to rise through a space of about 30” 
in less than two minutes, being at the rate of 
about 110 miles a second, while the C line showed 
a displacement towards the red, gradually in- 
creasing from 1} to 11°4 tenth-metres, correspond- 
ing to a motion of recession increasing in two 
minutes from 36 to 330 miles a second. A 
comparison of the successive determinations of 
the motion of Sirius indicates a progressive dimi- 
nution from about 22 miles a second, in 1877 and 
1878, to about seven mifes a second, or less, this 
year, and, as other stars do not show anything 
similar, it appears likely that the change is due to 
the orbital motion of Sirius. Photographs of the 
sun have been taken on 200 days, and 352 have 
been selected for preservation. There were only 
two days out of 200 on which the sun’s disc was 
observed to be free from spots. There has been a 
large increase in the number and size of spots and 
facu'a, the mean of the daily arrears for each in 
1881 being nearly double those for the year pre- 
ceding, and the increase is still continuing, though 
with well-marked fluctuations. A very remark- 
able outbreak of spots occurred in April last. The 
following are the principal 1esults for magnetic 
elements for 1831 :—Approximate mean westerly 
declination, 18° 27’ ; mean horizontal force, 3°915 
in English units, 1:805 in metric units: mean dip, 
67° 30’ 45” by Sin. needles, 67° 34’ 54” by 6in. 
needles, and 67° 35’ 5’ by 3in. needles. On Sep- 
tember 12 and 13 and April 16 and 19 magnetic 
storms have occurred, the latter being of more 
marked character than any that have taken place 
since the great storms of the year 1872, and itis a 
significant fact that exceptionally large spots 
made their appearance on the sun shcrtly before. 
Smaller magnetic movements are now also much 
more frequent, exhibiting a marked constrast to their 
general appearance some two or three years ago. 
In regard to the long-period variation of about 11 
years, it can now be stated definitely that the 
minimum as regards diurnal range of declination 
occurred at the commencement of 1879, while, as 
regards diurnal range of horizontal force, it 
occurred unmistakably earlier, about August, 
1878. The mean temperature of the year 1881 was 
48°7°, being 0°6° lower than the average of the 
preceding 40 years. The highest air temperature 
was 97°1° on July 15th, and the lowest 12°7° on 
January 17th. The mean temperature was below 
the average 6°7° in January and 4°8° in October; 
and above the average 5:9° in November. In other 
months the temperature differed little from the 
average. On four days in July the temperature 
rose above 90°. The mean daily motion of the air 
in 1881 was 291 miles, being 12 miles greater than 
the average. In January and September the mean 
daily motion was 70 miles and 72 miles below the 
average respectively ; in April, August and 
November it was 70 miles, 60 and 71 above the 
average respectively. The greatest daily motion 
was 999 miles, on October 14th, the day of the 
great storm, and the least, 59 miles, on May 25th. 
A velocity of 61 miles an hour was recorded 
on October 14th, and one of 58 miles on 
April 29, these being both greater than any recorded 
in previous years. The greatest pressure was 53lb. 
on the square foot, on October 14; on April 29 a 
pressure of 49}lb. was recorded at a time when the 
hourly velocity was 50 miles. The number of 
hours of bright sunshine recorded by Campbell’s 
sunshine instrument during 1881 was 1,301, which 
is more than 100 hours above the average of the 
four preceding years. There has been only one 
case of accidental failure iv the automatic drop of 
the Greenwich time-ball. On four days the ball 
was not raised on account of the violence of the 
wind. The Deal ball has been dropped automati- 
cally at lh. on every day throughout the year, 
with the exception of 15 days, on which there was 
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either failure in the telegraphic connection or 
interruption from telegraphic signals continuing 
up to lh., and of one day when the current was too 
weak to release the trigger without the attendant’s 
assistance. On three days high wind made it 
imprudent to raise the ball. The Westminster 
clock has continued to perform well, its errors 
having been under one second on 40 per cent. of 
the days of observation; between one second and 
two seconds on 44 per cent.; between two seconds 
and three seconds on 14 per cent.; and between 
three seconds and four seconds on 2 per cent. 
Time-signals, originating in the Observatory, are 
distributed at 10 a.m. and 1 p.m. to all parts of the 
country by the Post-Office telegraphs. 


ELEMENTARY LESSONS IN DRY- 
PLATE PHOTOGRAPHY.—XI.* 
Varnishing the Negative—Printing. 


fae are many printing proceesses, all of 

which may be studied with advantage by the 
amateur. Each one has certain advantages, and 
some are especially suited for certain purposes; but 
the process which, on the whole, has held its own 
against all others, and which for general purposes 
seems not likely to be soon superseded, is that known 
as ‘‘silver printing on albumenised paper.” 

“ Ready sensitised” albumenised paper is now 
an article of commerco, and its convenience is 80 
great that we should recommend its adoption by 
the beginner, and shall here describe the manipu- 
lation of such paper before we give instructions in 
the sensitising of paper for immediate use. When 
the photographer has thoroughly mastered the 
process of printing, he will probably find that he 
can gain a higher degree of excellence by sensitising 
his own paper; but certainly at first the contrary 
will be the case. 

It is advisable to take a trial print from every 
negative before the process of varnishing is per- 
formed, and, in fact, if ready sensitised paper, 
which is always quite dry, be used, varnishing is 
uot absolutely necessary. It is very advisable, 
however, and we shall describe the process before 
entering on the subject of printing. 

After the negative is thoroughly washed and 
quite dry, take it by that corner which, were ita 
printed page, would be the left-hand bottom 
corner, Let it be warmed gently over a gas- 
burner till it feels just warm enough to be pleasant 
to the tuuch. It a gas-burner fixed above the 
level of the operator’s bead be used, « good criterion 
of the proper temperature is gained by watching 
the moisture which condenses on the plate from 
the water formed by the gas-flame. When the 
moisture at first condensed is dispersed, and no 
more will condense on the plate, itis just at the right 
temperature. Let the plate be now held level by 
the corner mentioned between the finger and thumb 
of the left hand, whilst the varnish bottlo is held in 
the right hand. Let a large pool of varnish be 
gently poured on to the centre of the plate. This 
pool should cover about half of the area of the 
plate. Let this plate be gently “tipped” so as to 
cause the varnish to flow first to one corner and 
then to another, beginning at that opposite to the 
one by which it is held. When the varnish comes 
rouna to the bottom right-hand corner, let the 
plate be tipped slowiy up to a vertical position, so 
that all the excess of varnish may flow back iuto 
the bottle. ‘The plate must be rocked from side to 
side during this part of the process to prevent the 
formation of crapey lines. When all the excess of 
varnish has ‘lowed off, the plate must be again 
warmed—this time till it is about as hot as the hand 
can bear. When it is cold it is ready to be printed 
from. ‘There is a vast difference between plates as 
to the ease with which the varnish will flow over 
them. The process is one which should in no case 
be performed over a choice carpet. 

In printing with albumenised paper a printing 
frame is used. The apparatus is of various forms, 
but ull these forms have the same object. They 
keep the paper in close contact with the negative, 
and are so constructed that one half of the print 
can be examined at any time, whilst the other is 
kept in contact with the negative to prevent it from 
slipping. In frames made at the present day the 
necessary presure on the backs is gained by the use 
of spriugs. For small negatives, the frame is 
usually made exactly to fit the plate. In the case 
of large negatives—above whole-plate, for example 
—the frame is generally made somewhat larger 
than the negative for which it is intended, and is 
fitted with plate glass, against which the negative 
is placed. The pressure of the springs would be 
liable to break a large negative were it not thus 
protected. In the case of large negatives it is also 
necessary to use a pad of felt between the paper 
and the back of the frame to insure contact. 

We shall suppose that our beginner has purchased 
a printing frame and a certain amount of ready 
sensitised paper. Let him cut the paper to about 
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the size of the negative he has determined to print 
from. Now let him place a piece of paper under 
the negative in the frame, and place the whole out- 
side in a bright diffused light. It is not generally 
advisable to print in full sunlight. After the 
operation has gone on for a short time—say five or 
ten minutes—the result may be ascertained by 
taking the frame into a weak light and examining 
the print, one half at a time. The print must be 
made considerably darker than is required finally. 
The exact amount of depth that is lost in the after 
processes can only be learned by experience, but we 
may roughly say that it is necessary to print for 
about twice as long a time as that required to give a 
pleasing result in the frame. 

When the desired number of proofs have been 
printed, the paper should be trimmed to the correct 
size. This is generally done with scissors, using 
“cutting moulds,” or thin plates of glass, which 
can be had of any size. Many prefer to trim their 
plates after they have gone through the various 
processes of toning, fixing, and washing; but there 
are various advantages in trimming before toning. 
The clippings, if kept, become, when a large quan- 
tity has accumulated, of value; there isa saving of 
toning solutions, and the trimming is far easier to 
do before washing, as the paper lies flat ; whereas, 
afterwards, it curls up in a way which makes it 
difficult to manipulate. l 

The following solutions should be prepared for 
toning :— 


Chloride of gold.......... 15 grains 
Acetate of soda .......... 1 ounce 
Water cones iiawiia keene os 15 ounces 


The chloride of gold is purchased in small sealed 
tubes holding fifteen or thirty grains each. One 
of these tubes is placed in a bottle capable of 
holding the whole solutions; when there it is 
broken by striking ıt with a glass rod, due care 
being taken not to break the bottle, which is quite 
possible. The acetate of soda is then added, and 
the water being poured in, the whole is shaken till 
the acetate dissolves. The solutions must be kept 
at least twenty-four hours before being used, and 
must not be exposed to a strong light. It should 
be labelled, ‘‘ Toning solution, one grain to the 
ounce.” The other solution which is required is 
one of three ounces of hyposulphite of soda to each 
pint of water, and should be labelled ‘ Fixing 
solutions for prints.” 


USEFUL AND SCIENTIFIC NOTES. 
— 
M. Ponex, of Breslau, finds that the chief 
poisonous agent in illuminating gas is carbonic 
oxide. 


M. DAUBRER, as president, and the members of 
the committee appointed by the French Govern- 
ment to consider the best means calculated to 
prevent accidents from explosions of fire-damp in 
collieries, have addressed to the Minister of Public 
Works a report. It will be found to be, in 
many respects, instructive, especially in pointing 
out the illusory character of many of the safety 
lamps and fire-damp indicators which have been 
recommended. 


Balloon Experiments in Germany.—A new 
steerable balloon, the invention of Herr Baumgarten 
and Dr. Wilfert, was recently tried at Charlotten- 
burg. It is of huge size, having a capacity of 
about 473 cubic yards, and is ellipsoid in form, the 
longer diameter about Sft. It differs in principle 
from all other acrostats in that, although inflated 
with hydrogen, it has no ascensional force; its 
total weight is about 2 1-51b. above that of the air 
it displaces. The means of displacement, in the 
horizontal or the vertical direction, are a helical 
system of vanes actuated by machinery in the car. 
Hence, in making land, the balloon does not requie 
to be partly emptied, and on reaching the ground 
it has nearly the same quantity of gas as when it 
rose. Another novelty consists in the mode of 
connection of the car. This is rigid. Thus the 
dangerous bounds or jerks to which the ordinary 
balloon-car is liable in landing are to some extent 
avoided. The car being usually suspended by 
ropes, the system is suddenly relieved of its weight 
when it touches the ground, so that the balloon 
shoots up again, giving a series of violent shocks. 
With a rigid connection the total weight cannot 
be thus temporarily diminished. The mechanism 
has a double action; one helix of vanes, or screw 
propeller, driven in one direction or the opposite, 
produces ascent or descent, while a couple of 
screws give horizontal propulsion; in a pretty 
calm atmosphere the horizontal direction may be 
modified by working one of the couple alone. The 
first experiments, it appears, were quite successful. 
The weather was exceptionally calm. In a second 
trial a slight accident ruptured the envelope of the 
balloon, and the car-mechanism was also injured. 
The experiments are soon to be resumed. The 
motor, it məy be mentioned, has a force of four 
horse-power and weights 80lb. The cost of charg- 
ing, each time the ballon is filled, is about £20. 


SCIENTIFIC NEWS. 
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Cl WELLS makes its perihelion passage 

to-morrow, and may possibly be observed 
in full daylight with large refracting telescopes 
on the 10th and 11th inst. The comet seen by 
the eclipse observers, and photographed on 
their plates, has not, up to the time of writing, 
been again detected. 


The death is announced of Mr. D. Campbell, 
the analytical chemist, who was at one time 
demonstrator to Prof. Graham. 


The Midland Union of Natural History So- 
cieties holds its fifth annual meeting and con- 
versazione at Nottingham oa June 15, excur- 
sions being made to Castleton and Belvoir 
Castle on the following day. On the morning 
of the 15th parties will be made up for visits to 
the Hemlock Stone, near Nottingham, and others 
to visit the public buildings and factories of the 
“lace” district. 


~The council of the Society of Telegraph En- 

gineers and Electricians have offered three 
prizes for the best original papers sent in on 
telegraphic or electrical subjects by any person 
not a member of the council. The prizes will 
consist of scientific books or apparatus, and will 
be called the Society’s Premium (value £10), the 
Paris Electrical Exhibition Premium (value 
£5), and the Fahie Premium (value £5), the 
council reserving the right to withhold them if 
none of the papers are deemed worthy of the 
award. The first award will be made in 1883, 
for the best papers sent in between the present 
time and May next. 


Mr. E. Berliner, of Boston, Mass., says he 
finds that a Planté battery is rapidly ‘‘ formed ”’ 
when 5 per cent. of alcohol is added to the 
ordinary acid solution. In practice he connects 
both lead-plates to the carbon-pole of several 
Fuller cells, and a carbon electrode to the zinc- 
pole, thereby developing both lead-plates simul- 
taneously. The carbon electrode is subsequently 
removed and the lead-plates connected to 
different electrodes. One hour is sufficient to 
create a heavy oxide surface capable of taking 
a large charge. 


A new lamp combining gas and electricity is 
said to have given good results. A small strip 
of platinum foil is so arranged in connection 
with the burner that when the gas is ignited the 
platinum becomes heated, and then offers so 
much resistance to a current of electricity that 
it becomes incandescent, and in turn heats the 
gas toa high temperature. It is stated that a 
light equal to 30 candles can be obtaiued from 
two cubic feet of gas per hour when a small 
current is used in aid. 


From Mr. H. ©. Russell, B.A., F.R.A.S., 
Government Astronomer, New South Wales, we 
have a paper on the Transit of Mercury, read 
recently before the Royal Society of that colony, 
and a copy of the Results of the Rain and River 
Observations during 1881. The latteris accom- 
panied by a map, indicating the amount of rain- 
fall, and by a chart showing in curves the 
heights of the rivers during the year. These 
observations are of very great importance to the 
colony. | 

From Mr. T. Fisher Unwin we have another 
of the ‘‘half-holiday handbooks—’’ ‘‘ Round 
Bromley and Keston,’’ a district which takes 
in a village rendered famous as the residence of 
Darwin. A neat little map shows the roads 
clearly, and the notes will be welcomed by the 
holiday rambler as well as by the naturalist. 


Mr. Wragge has established a meteorological 
station at Stafford, under the charge of Mr. 
McCullum, the borough surveyor, and his 
brother. ‘Lhe station is supplied with standard 
instruments verifi:d at Kew. 


The Vienna Electrical Exhibition, which opens 
in the Autumn, will be held in the Rotunda in 
the Prater. Count Wilczek has accepted the 
office of president. 


A subterranean forest has been exposed on 
Lord Normanton’s estate near Crowland, 
Peterborough. It is about 10ft. beneath the 
surface, ana some of the trees are in excellent 
preservation. 


The Friday evening diecourse at the forth- 
coming meeting of the B:itish Association will 
be delivered by Sir W. Thomson, the subject 
being ‘‘ Tides.” 
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Mr. Ranyard, we: hear, sppears to have 
missed his ship from Egypt of the 25th ultimo, 
but is expected home by the next, which arrives 
about the 13th inst. 

The phenomenon of .the dark ligament is not 
peculiar to the transit of planets over the sun’s 
surface. MM. Gonnessiat and Marchant have 
called attention to an example of it which they 
observed during the recent eclipse, when a 
ligament appeared between the indenting limb 
of. the moon and each of three spots just before 
contact. It was less dark than that in the case 
of the Venus transit (but darker than the 
penumbree round the spots). It did not sensibly 

affect observations. The dimensions and in- 
tensity vary with the aperture of the instru- 
ments employed. The authors hold that the 
phenomenon of the ligament, hitherto thought 
singular, is to be regarded as resulting from inter- 
ference of luminous waves which form the focal 
image, and treated as such. They note the 
utility of the new case of ligament formation 
for observation of the Venus transit. 


The Photographic Society of Berlin have an- 
nounced the following subject of prize competi- 
tion for 1882 :—Communication of a method of 
preparing gelatine, uniform in all circumstances, 
for emulsion purposes, whether directly from raw 
materials or from ordinary commercial gelatine. 
The prize consists of a gold medal and premium. 
Foreigners may compete; and papers may be 
written in German, French, or English. They 
must be sent in before lst Oct., 1882, to Dr. 
Franz Stolze, Schwerin-strasse No. 23, Berlin. 


With the view of obviating the inconvenience 
experienced in Paris last year from the summer 
drought, the municipal authorities have taken 
measures to increase considerably, this year, the 
resources for watering, so as to economise the 
water indispensable for domestic use. ‘I'wenty 
pumps, worked by locomotive steam-engines, 
will be located at different points, chiefly on the 
banks of the Seine, and it is estimated that by 
working these fifteen hours a day, it will be 
possible, if required, to furnish a daily supply 
of 6,000 cubic metres, in addition to the normal 
quantity. The total expense of the new scheme, 
including purchase of 100 new water-carts, is 
about 500,000 francs. 

Several French railways have adopted systems 
of electric intercommunicition in trains. 
that recently introduced on the Chemin de Fer 
de L’Est (described in Annales Industrielles), 
the general arrangement of circuits is the same 
as in the Prudhomme system. A special feature 
is the mode of junction between carriages. A 
cable bears a ring having the shape of a U with 
a cross bar. This ring engages in a hook having 
two jaws, the lower fixed and presenting a 
groove in which the cross bar catches, the other 
movable, but pressed down always on the lower 
and tho bar of the ring by a strong spring. In 
case of rapture of the train, the ring raises the 
upper jaw of the hook. The alarm-bell is 
so arranged as not to be set in action by motion 
of the train. The passenger desiring to signal 
pulls out a knob on a box fixed to the ceiling 
(producing electric contact), and it cannot be 
replaced by him. The act informs the guard of 
the exact compartment whence his attention is 
called. 

Most methods of determining the carbonic 
acid in the air require the slow passage of a 
pretty large volume of air (50 litres at least) 
over absorbents of carbonic acid; and to the 
traveller, the size of the apparatus and slowness 
of the process may be inconvenient. M.Mascart 
has lately proposed a method, based on direct 
measurement of the diminution of pressure in 
a mass of air, at cor.stant temperature and pres- 
sure, when its carbonic acid is removed. By 
this method (of which some details are given in 
Comptes Rendus), the traveller may collect samples 
of air amounting to about 500 cubic centimetres 
in glass vessels sealed at a lamp, and afterwards 
make his analyses at leisure. 

A crusade is now being carried on by the 
Citizens’ Sanitary Society of Brooxlyn, against 
the ailantus trees which shade many of the 
streets of Brooklyn and New York. The tree 
was introduced from China some forty years 
ago, heralded by extravagant praises, which 
led to its extensive use for tree-planting. It 
was popular for a time because of its hardiness 
and very rapid growth, but of late years it has 
been gradually disappearing; the blossoms in 
spring have a peculiarly unpleasant odour, which 
it is now reported, is unwholesome, besides 


causing ‘‘prostration of the nervous system,” 
an ‘oppressive feeling in the throat,” 
‘swollen joints,’’ and other afflictions. Under 
these circumstances, it is not surprising that 
twenty-two ‘‘ eminent medical men’’ and over 
fifty, householders, have signed petitions against 
the trees. 

In a telephone-call which has been brought 
before the French Physical Society, an . electric 
bell is liberated for action by the movements of 
the diaphragm. The apparatus is figured in La 
Lumière Electrique. The strong vibrations neces- 
sary are produced by means of an ordinary 
Siemens’ whistle at the calling station. They 
let a plate fall, which acts on a lever and frees 
the bell. When the call signals have been ex- 
changed, each interlocutor sets up his lever 
again by pressing a knob. The principle is'the 
same as that of the Ader signal. 


At Athens, during a recent congress of Greek 
medical men, the monuments of the Acropolis 
belt brilliantly illuminated with the electric 
ight. 

Te view of the Universal Exhibition to be 
held at Turin in 1884, application has been made 
by Signor Ivaldi and others to the Communal 
Council of that place, for the exclusive right to 
establish on the Po, between the Rocca mills 
and the ninth bridge, a service of electric boats, 
driven by special accumulators. They have 
also applied for gratuitous use, during the ex- 
hibition, of the hydraulic force of the river in 
the locality of the Rocca mills, where their 
motors will be set to charge the accumulators. 


A horse-shoe is now supplied by Herr 
Schneider, in Berlin, which is claimed to afford 
horses an elastic and sure footing on stone and 
asphalte, while the price is not much higher 
than that of the ordinary kind. The calks, or 
prominences, are of caoutchouc, instead of iron 
or steel. The shoe itzelf is of malleable cast 
iron, and has pockets, into which the calks ara 
compressed, and fixed by means of rods, which 
run parallel with the hoof-sole, through the 
pockets and the calks, and are nutted exteriorly. 
For horses that have heavy loads to draw, a less 
elastic material than caoutchouc may be used— 
¢.g., natural or artificial leather. Repeated and 
long trials have shown that the caoutchouc is 
worn out uniformly with the iron; but where 
it may be desired to substitute fresh calks, this 
can be easily done by the driver himself. A 
depression in the front part of the shoe serves 
to receive a short screw-calk when snow or frost 
gets in. 

The progress of the electric light has given a 
healthy stimulus to the art of gas-illumination ; 
and amovg recent developments of the latter 
may be noted a device of M. Clamond, the prin- 
ciple of which consists in burning gas with air 
raised to a temperature of 800° to 1000°C. 
The combustion takes placo within a cone of 
magnesia, of special make, which, under the 
influence of the beat, becomes incandescent, and 
forms a light-centre of great fixity and remark- 
able brightness. With smali burners, a luminous 
yield of 1 carcel per 33 litres of gas is obtained ; 
with more powerful, 1 carcel per 27 litres, 
Certain burners of 4 carcel power require only 
100 litres of gas, corresponding to 46 litres per 
carcel; the consumption of air is about 500 
litres per carcel. The magnesia employed re- 
sists the excessive temperature about 52 hours; 
it ia then necessary to replace it, but this is done 
with great ease. 

After arriving at an exact method of quanti- 
tative analysis of fats, Herr Lebedeff recently 
experimented with reference to the deposition of 
fat in animal bodies. He first, it appears, 
starved two dogs for a month, so that they lost 
40 per cent. of their weight, and as earlier ob- 
servation proved, alltheir fat. Then they were 
fed with certain fats of foreign nature, together 
with small quantities of lean meat. Having in 
three weeks recovered their normal weight, they 
were killed. From the tissues of one of them, 
which had been fed with linseed oil, were ob- 
tained large quantities (more than 241b.) of a 
liquid oil, not solidifying at 0° C., and closely 
agreeing in chemical bebaviour with linseed oil. 
In the fatty tissue of the other dog, which was 
fed with mutton-suet (melting point over 50° 
C.), was found, both in subcutaneous parts and 
the inner organs, and in the muscle fat, a fat 
almost identical with suet. The experiments 
are considered to prove a direct passage of 
foreign or food fat inte the cells of fatty tissue 
of the animal system. 


LETTERS TO THE EDITOR. 


——6-64-—— 

[We do not hold ourselves responsible for the cpinions of 
our e-rrespondents. The Editor respectfully requests tht ale 
communications should be vrawn up as bLriesly as possible.) 

All communications should be addressed to the EDITOR of the 
Encush Mecuanic, 31, Tavistock-street, Covent-garden, 

g. 


All Cheques and Post-office Orders to be made Payable to 
J. PASSMORE EDWABEDS, 

*.* Inorder to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the paye on 
which ıt appears. 

‘“ I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original. 
— Montaigne s Essays. 

——_+4e——- 


SELENOGRAPHICAL— PICO—HELICON 
—HEVELIUS. 


[20120.]~Iw No. 868 (Nov. 11, 1881) of the 
EnciisH Mrcuanio there is an interesting letter of 
Dr. G. W. Royston-Pigott, in which he refers to 
the remarkable mountain, Pico. Having, for some 
time of late, given a good deal of attention to this 
subject whenever opportunities offered, I am induced 
to send you the results I have obtained, hoping 
they will interest your selenographical readers, 
and induce them to make further observations. 
For their encouragement I may say that I have not 
found this to be a more “ difficult object to define ”’ 
than most others on the moon’s surface. I am, 
therefore, inclined to believe that his disappoint- 
ment with his Glin. refractor by Wray was caused 
more by an improper state of the atmosphere, than 
from difficulties inherent to this mountain, or from. 
imperfections in his instrument. You will observe 
that the positions I give to the craterlets neaz Pico 
differ but littlu from those given by Nasmyth and 
Carpenter, though they agree more closely with 
the positions given by Dr. Schmidt. 

I now copy from my observing-book :— 


Pico.—March 30, 1882. 9h. p.m. Air rather un- 
steady, but clear. Pico is an agglomeration of 
large, elongated rocks, most of which are closely 
packed together. Asa whole, they run ina N.E. 
and S.W. direction, with a slight curving south- 
ward. Itis composed of at least eight mountains, 
three of which look like hillocks, stand quite iso- 
lated, lie on the east, and are of a greyish colour. 
Of the remaining five the largest is ò, situated on 
the N.W. side, and lonks like a high ridge about 
three times as long as itis wide. Its highest point 
is on the N.E. extremity, and from there it seems 
gradually to slope down to the plain as it runs 
south-westward. A round mountain, d, lies N.E. 
of this ridge, so close that at times it looks as if it 
was its continuation. But on the present occasion 
a depression between them with shadow was clearly 
seen. The round mountain d is perhaps higher 
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than the highest part of the ridge J. Close to this 
ridge, and along its S.E. side, runs another ridge, 
a, perhaps somewhat higher than the first, but 
notsolong. At the S.W. extremity of this last 
ridge an elongated hillock ¢ lies also close to it. 
These three objects slope south- westward towards 
the plain. At the opposite extremity of ridge a 
there is another mountain ¢, forming a kind of 
step. Doubtless this is not so high as the ridges 
close to it. Several craterlets and very low ridges. 
are to be found around Pico. Ridge 10, which is 
the highest, runs on the N.E., and at its extremity 
is crater 1, easily seen. A second, but very faint 
ridge, runs from crater 1 to crater 6, and on it are 
craterlets 2, 3, 4 and 5. They are very emall, but 
chiefly the last. Another ridge, or perhaps only a 
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streak 9, runs from Pico south- westward, andon it is 
craterlet 12 exceedingly small. A last ridge 8 
runs from 9 eastward, having crater 7 on its south 
side. This crater is easy. 

_ekcon.—E. of Helicon there is a small crater 
given by Beer and Midler. On the Ist of April 
last I found a faint ridge connecting this small 
crater with Helicon, and on which about midway 
I found a very minute craterlet. 

Hevelius.—As there has been much uncertain 
about the positions of the various clefts situated 
on the floor of this formation, I send you an out- 
line of the same, showing how they appeared to 
me on April 11, 1882, llh. p.m., air flattering. 
Cleft y was seen first running from between 
craters 2 and 4 S.E. of Hevel. forming a curve 
and running across the floor of Hevel. ina S.E. 
and N.W. direction. It crosses first some hillocks 


LORAMAN 


on the S E. of the floor, passes a short distance 
from central mountain a, crosses what I took to be 
an expansion S. of craterlet 5, andreaches the W. 
side of Hevel. Cleft 7 was seen next. It runs in 
a N. and S. direction from the central mountain a 
to hillock 8 near the S.S.W. rampart. It there- 
fore crosses the rill y a short distance S.W. the 
central mountain a. Cleft 6 runs in a straight 
direction from the N.W. side of crater 4 up to the 
rampart of Hevelius. This portion of the cleft 
was easy ; but from the rampart of Hevelius to 
hillock 8 on its floor, its continuation was only 
suspected. Itis shown by a dotted line, another 
cleft 6, only strongly suspected on the above date ; 
but seen without doubt on a subsequent date, runs 
from the S.W. side of Hevelius, as if it were the 
continuation of cleft £’, and reaches the W. side of 
the central mountain. As these objects have been 
seen by me only twice, the last time when the 
moon was very low and the air not satisfactory at 
all, their positions may require some slight altera- 
tions. I hope, therefore, observers will keep a 
look out on this formation, and report. 


ASTRONOMICAL. 


I am sorry I have not been able to answer in 
time, on account of bad weather, (the question 
put tome by Mr. Mills (Ene. Mzcu., No. 891, p. 
152), about the position angle of the companion to 
«+ Cancri. I have had only one occasion just to see 
this companion, and I estimated its position between 
715° to 60°. The power used, when I split this 
double with bin. and diin., was about 400. 
_ I am sure every reader of the “ E. M.” interested 
in astronomy must have read with great interest 
the letter of Rev. Jevon J. Muschamp Perry in No. 
896, p. 260. On May 31, 1882, I looked at some of 
the stars of his list to try what my mirror could do 
on some of his most difficult objects. The air was 
good, but might have been better. I first tried 42 
Come Berenices, and with power about 300, the 
highest the air would bear, I recorded ‘‘a black 
division between tho discs.” Now, as my mirror 
is only Sin. diameter, and this star is stated to be 
0°4", it ought to be quite out of its reach. Is it 
certain the distance is not greater than stated ? 
I next tried 25 Canum Ven., taking care not to 
look at the position of the companion. Aftera 
good and steady gazo, I thought the companion was 
160 +. On looking at Mr. Perry’s position and 


distance, I did not believe my eyes. I again looked 
at the star, and there was the minute companion 


seen as an elongation of this difficult double. I hope 

Mr. Perry will continue to give other lists as occa- 

sions offer. My mirror is a With-Browning one. 
June 2. C. Gaudibert. 


WELLS'S COMET. 


(20121.]—On several occasions during the visi- 
bility of this object, I have had some very inte- 


ty | resting views with my 3°7in. achromatic, and have 


been particularly struck with the clearness and 
star-like brilliancy of the nucleus. The object 
seems to have steadily increased in brilliancy with 
its appronct to tho sun, at first of course slowly, 
but latterly in a very marked degree; and yester- 
day morning Sa when I last had an opportunity 
of observing it, a though at a rather low altitude, 
it was certainly fully equal in brilliance to an ordi- 
nary 2nd mag. star. I could see it distinctly with the 
naked eye in the strong morning twilight up to 
2.40 a.m., having some minutes earlier lost all 
trace of B Aurigæ, with which I had previously 
compared it. 

I think some of your correspondents who ap- 
pear to have been rather disappointed with this 
object, were probably led to expect a more regular 
gradation in the increase of brilliancy, not suffi- 
ciently taking into consideration the close approach 
of the comet to the sun at perihelion, which ac- 
counts for the higher ratios manifested, the period 
of which is, however, very limited, and the bene- 
fits, so far as a "general view is concerned, must 
inevitably be almost entirely lost to us. 

London, June 6. W: T. N. 


¢ HERCULIS — È} 1884 AND E£ 1883 
(BOOTIS). 


[20122.]—In looking over the XXXII. Vol. of 
your journal I remarked a letter from ‘‘ F.R.A.S.,” 
p. 59, in which he refers to “č ’’ Herculis as a test 
for 3} telescope. Ihave been examining this star 
myself on several occasions lately with my 4in. 
Cooke achromatic, under extremely favourable 
atmospheric conditions, and found little difficulty 
in dividing it with powers 225 and 350. I should be 
inclined to conclude from this that the distance of 
the comes has increased since 1880. I am of 
opinion, however, that the distance now cannot be 
more than 1:3”; the comes is very close to the 
disc of the primary, and falls in my telescope on 
the first diffraction ring, which gives itan elongated 
and mis-shapen appearance. asked a friend, 
quite unaccustomed to observing, to examine it a 
night or two ago, and he at once described the 
position of the comes without any previous know- 
ledge of its whereabouts. The latest measure with 
which I am acquainted is by Burnham, epoch 
1879°709 (see ‘“ E.M.,” Vol. XXXII., p. 85). Will 
‘‘F.R.A.S.”’ please say whether he has examined 
this star lately, and if so, whether he has now been 
able to divideit? I cannot do anything with 5 
Cygni, and if I recollect aright, ‘‘F.R.A.S.” has 
divided it with his Dallmeyer achromatic. 

I would like to call the attention of your astro- 
nomical readers to the stars © 1884 and È 1883. 
Webb calls both distance 1'2". The magnitude 
differs very little asgiven in ‘‘ Celestial Objects,” 
but I think anyone examining these stars cannot 
fail to notice that the components of the latter are 
very decidedly fainter and closer than in the former. 
= 1684 was easily divided last night, power 350, 
with perfectly round discs and a very decided dark 
interval between them; whereas 2 1883 was not 
fairly divorced with this power ; discs about in con- 
tact, but much fainter and generally more difficult. 
Of course, the latter object was not nearly so 
favourably placed as regards altitude as the former, 
but I think the difference in their appearance was 
greater than could be accounted for by this fact. 
The colours of 2 1884 were well shown, A yellow, 
B blue. David Simms. 

Limavady, Co. Derry, June 1, 1882. 


P.S.—I have just now discovered that Mr. Burn- 
ham gives a measure of ¢ Herculis, epoch 1880-47, 
p. = 114°3° D = 1:38". See ENGLISH MECHANIC, 
Vol. XXXII., p. 233. 


MERCURY. 


{20123.]—Actine on the excellent instructions of 
Mr. Fleming (letter 20068, page 259), I, on the 27th 
May, caught Mercury very easily with a small 
telescope, and svon after with the naked eye. I 
brought a larger instrument to bear, to be certain I 
had the right object. A power of 120 on a 4in. 
Gregorian satisfied me on the point. I have read 
of the extreme difficulty of seeing Mercury, and 
that a celebrated astronomer, in his whole life, 
never once succeeded. If this is so, I think it 
worth recording that he was an easy naked-eye 
object in the smoky atmosphere of North London 
on May 27th. I saw him again still more plainly 
on Sunday, the 28th, and on the 29th a few miles 
from Birmingham, and caught him again on the 
3lst. Ithink the difliculty of seeing him consists 
in not knowing exactly where to look. Venus, at 
this time, forms a first-rate pointer; for, witha 


low-power opera-glass, both will be in the field at 
once. Iam much obliged to Mr. Fleming for his 
thus enabling me to have a look at so interesting an 
object as the planet Mercury. 

Edwin Holmes. 


THE BLUE PROCESS FOR ASTRO. 
SKETCHES. 


[20124.]—I SEND you some of my sketches. 
My plan for using the ‘‘ blue process” for 
astronomical drawings is, I think, original. 
append a short description. After preparing 
a rough sketch from the field of the tele- 
scope, noting magnitudes and other matters of 
importance, a tracing is made on tracing linen. 
Here I may say that it is difficult to get good tra- 
cing material. It must be free from specks, as they 
make white spots, which may be mistaken for 
small stars. Nebule and the tails of comets are 
made with fine ep neee and the point ot the 
little finger. aving prepared the tracing, a 
stencil is made from some material entirely im- 
pervious to light. Mine is made of two pieces of 
white paper, with black shellac varnish between. 
The field is cut out, and the design for the name 
and date. The tracing is laid upon a piece of 
sensitive paper and the stencil on it, covering the 
whole with a piece of plate-glass, and exposing to 
the rays of the sun for about five minutes. I need 
not describe the ‘‘ blue process,” for, probably, 

our readers are familiar with it. (See p. 477,. 

0. 774.) Francis G. du Pont. 

Wilmington, Delaware, U.S.A. 


ASTRONOMICAL EYEPIECES. 


(20125.J]—Ir ‘*Paugul’s’’ errors affected onl 
himself and his pupils, I should not think it wort 
while to disturb his serenity; but as his statements 
may possibly mislead readers who have not the 
opportunity of testing their correctness by experi- 
ment, I will lay before them the result of a series 
of my own, and shall be glad at some future date 
to describe the simple means by which it was de- 
termined. 

All rays cross in the object-glass, and are re- 
fracted to a focus at a distance from it, propor- 
tional to its curvature. At this focus an inverted 
image of the object is projected, from whence the 
rays proceed in diverging paths to infinity. The 
image forms a blunt apex to the cones thus formed 
on eitber side of it; but the formation of the 
second cone may be arrested, and its rays bent into 
a continuation of the first, by the interposition of 
another lens, such as, for example, the field lens of 
the Ramsden eyepiece. It then terminates in a 
second apex, as shown in my diagram (on page 
259). This apex differs from the first, in that it is 
now no longer the point where the image is 
formed, but is a curious reproduction of the 
object-glass inverted in every particular—that is 
to say, it is not only upside down, but its con- 
vexity is rendered concave, and its effect in all 
respects appears to agree with a lens of that cha- 
racter. 

In the Huyghenian eyepiece the apex proper is 
not reached until it is at the focus of the eye-lens. 
From this position the rays have, more or less,— 
according to the power of the field-lens—a ten- | 
dency to run parallel. The difference is, however, 


80 slight, that it can bardly be said to alter the 


form of the cone, which is continued to an apex as 
before. 

As in the matter of “terrestrial eyepieces,”’ 
lately under discussion, it would have spared our 
readers some rather unparliamentary language if 
‘‘Paugul”’ had previously taken the trouble to 
assure the correctness of his position, so now I 
should advise him to obtain better practical infor- 
mation in ‘‘matters he is accustomed to teach” 
before he again asserts that the image must neces- 
sarily form the apex of the cone in a telescope 
eyepiece, or that apex and focus must always be 
convertible terms. Aldebaran. 


OW THE ACTION OF EYEPIECES. 


{20126.]—Tue action of an eyepiece does not 
seem to be well understood. Your correspondent 
‘* Ascalon,” has elicited an interesting reply from 
“ Aldebaran ’’; but I altogether fail to follow the 
reasoning of your esteemed correspondent. If I 
venture to criticise his letter adversely, I trust he 
will not take it amiss and think that I wish to set 
up my knowledge as superior to his. I want to 
arrive at the truth, and if he considers my con- 
clusions wrong, I hope he will not spare them. 

In his third paragraph (letter 20069), after 
alluding to the two sets of rays, he says :—‘‘ After 
the image has been projected, it matters little or 
nothing whether the cone that conveys it is 
refracted sooner or later to a focus.” Now, if we 
both attach the same meaning to the words ‘* cone 
of direct rays,” this strikes me as being a rather 
glaring error. The apex of this cone is the focus 
of the object-glass—it is one point in the image; 
the aggregation of an infinite number of such 
apices forms a curved surface, which gives us the 
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impression of an aérial image. The completion of 

his cone and the formation of the image are 
simultaneous, one cannot exist without the other; 
hence the ‘projection’? alluded to cannot take 
place till the apex is reached. 

Your correspondent represents the combination 
as inverting the image; but this, though literally 
correct, is not what occurs when the appliance is 
used as an eyepiece. It is usual to speak of the 
Ramsden and Huyghenian as inverting eyepieces ; 
but this is incorrect if understood as applying to 
their action. The inversion is produced by the 
object-glass, and these eyepieces allow it to remain 
80, their effect being solely that of magnification. 
Of course, we can get a re-inverted or erect image 
by holding a screen at some distance in the rear; 
but the emerging rays are seized upon and modi- 
fied by the eye before this image is lorie, 

In the telescope we have two essential parts— 
- an Image-producer and an image-magnifier. Rays 
diverging from an object pass through the object- 
glass, and form an inverted image at its focus, 
this focus being the apex of the cone of rays trans- 
mitted by it. Similarly, the eye is an image- 
producer ; diverging rays are by it converged on 
the retina. Itis usual to speak of rays entering 
the eye as parallel, because the distance of the 
object is generally very great compared with the 
diameter of the pupil. But, strictly speaking, they 
are divergent, and the point of greatest divergence 
is the least distance of distinct vision. It matters 
‘not whether the rays fall upon the eye naturally 
or are transmitted by a lens or eyepiece; they 
cannot have a greater amount of divergence than 
this in order to be utilised for purposes of vision. 
Evidently the difference between parallelism and 
this slight divergence is scarcely distinguishable ; 
and as it simplifies matters, it is usual to say that 
to produce vision the incident rays must be parallel. 

ut it must be carefully remembered that it is 
only those rays issuing from each point ‘separately 
that are parallel among themselves. All the rays 
entering the pupil are not parallel to the axis of 
the eye; most of them cut it, in the centre of the 
pupil. It is probably here that that the confusion 
arises, therefore I will try to make my meaning 
clear by means of a diagram. Let AB (Fig. 1) be 


a convex lens, and CD an object at its focus. 
Rays from Pe pean C will fall upon every part of 
the lens, and all or any part of them, as Aa, on 
emergence, will practically be parallel to the line 
Ce. Similarly those from the point D will be 
parallel to the line Dc. Now it is evident that 
the rays after their passage must intersect, yet as 
the individual members belonging to each point of 
the object have no yorgeiioy, the general condition 
is said to be that of parallelism. 

If the eye were placed close behind the lens, the, 
condition of vision would be such as to require the 
rays AE and 4 F to separate very slightly ; so that 
their prolongations Ae andaf would meet at a 
point about 10in. distant from the eye. 

When a lens or combination of lenses is used in 
this way, magnification only without inversion is 
produced; they act upon a telescopic image in 
the same manner as they would upon a real object. 

In the Ramsden eyepiece the image must be 
formed in front of the field-lens, the precise point 
being that which will give the requisite divergency 
to the final emergent rays. The apex of the ob- 
jective cone is at this point, and not behind the 
eye-lens. 

In the Huyghenian eyepiece the telescopic image 
would be formed just in front of the eye-lens, but 
the refraction of the field-lens brings it nearer to 
the latter, the precise point of adjustment being 
that which allows the eye-lens to give the necessary 
form to the emergent rays. 

The four-lens pancratic eyepiece is, in reality, an 
inverting eyepiece ; the inverted image formed by 
the object-glass is reinverted by a pair of lenses, 
and being thus brought into its natural position, it 
remains 80 when viewed through the second pair, 
which form a Huyghenian eyepiece. 

In a telescope with a concave eye-lens a different 
action occurs. Convex combinations lengthen the 
telescope, more or less, because the rays from the 
objective must be brought to a focus before the 
eyepiece can be employed. But in this case the 
objective cone does not terminate—it is shortened 
by an amount equal, practically, to the focus of the 
eye-lens. Rays from the objective are converging, 
but being intercepted by the concave glass, they 
receive just so much divergency as fits them for 
the purposes of vision. 


Henceit appears that whatever form of eyepiece | made for him by the talented designer of the 
we employ, its position or adjustment must be | Saltair lathe. I was particularly pleased witha 
such as will silow the emerging rays to enter the | division-plate which he showed me, designed for 


eye naturally. 


use On an ordinary engineer’s screw-cutting lathe, 


The acuteness of vision is in a great measure |in which it would be difficult to fit a division- 
owing to the perfection of the definition of a very | plate, as the front of the large cog- wheel must not 
small image; and in practical optics, I think it | be covered up, as doing so would interfere with the 
would be advantageous if attention was devoted 10 | back-gearing arrangements. 


this matter, rather than to mere enlargement. 
May 29th. Orderic Vital. 


NEW COMBINATION OF ALTAZIMUTH 
AND EQUATORIAL MOUNTING. 


(20127.]|—Havina been present at the last scien- 
tific meeting of the Royal Dublin Society, when 
Mr. Grubb, F.R.A.S., exhibited ‘‘a new form of 
combined altazimuth and equatorial mounting for 
small telescopes,’’ I have thought a rough sketch 


from memory and a short description of the instru- 
ment might interest the readers of the “ E.M.” 
The telescope, which is of about din. aperture, 
has been constructed for the Royal Irish Yacht 
Club, and intended primarily for viewing terrestrial 
objects, for which purpose the altazimuth is, of 
course, the most convenient mounting. To enable 
it, however, to be used astronomically whenever 
desired, with the maximum of comfort, Mr. Grubb 
has devised a most ingenious method by which the 
instrument can be converted into an equatorial, or 
vice versa, in two or three seconds. The lower 
half of the pillar (from A to E in sketch) is cylin- 


drical, and at B contains a section making an 
angle with the horizon equal to half the co-latitude 
of the place. To effect the conversion, the portion 
of the pillar above B is turned round bodily by 
means of the handles C and D, which in the pro- 
cess change places. Thus the upper part of the 
pillar becomes either perpendicular or a polar axis. 
Of course, there is an arrangement at B to pre- 
vent the telescope from toppling over when an 
equatorial. The motion in R.A. or azimuth, as the 
case may be, takes place above F. The sketches 
show the telescope in its two characters, but I have 
omitted the declination circle for simplicity. It 
may be mentioned that the novelty in this telescope 
consists not in the upper part of its pillar being 
reversible, but in its being reversible by one move- 
ment, and with such facility. 
More Light. 


DIVISION-PLATE FOR A LATHE, THE 
CONSTRUCTION OF WHICH PRE- 
VENTS ONE BEING MADE ON THE 
PULLEY. 


(20128.)—SomE years ago, a gentleman was 
kind enough to show me his lathe and its addenda, 


I made a rough sketch of the arrangement, 
which I am sure would be appreciated by many of 
your readers, and I believe it is within the power 
of most amateurs to make it for themselves. It 
consists of a brass face-plate, having on its front 
surface a flange, or projecting ring, for the purpose 
of acting asa guide to a cast-iron plate which is 
fitted to the brass one. 


Fig. 1, which is a section of the complete arrange- 
ment, will, I think, make this clear to all. 
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Fig. 2 is the brass face-plate in plan and > 


section. 
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Fig. 3 is the cast-iron plate in plan. This plate, 
it will be observed, has a groove turned in it, into 
which the brass flange or ring fits easily, but 
without shake (A). It has also cast in it a T-slot, 
to enable it to be fixed firmly to the brass face- 
pieis by bolts, the holes for which are shown in 


g. 2. 

The edge of the brass plate in the chuck I saw 
was divided into 144, and that of the cast-iron 
plate into S. 

The nuts clamping the two plates together, and 
the screws with T-heads working in the dove-tail 
slots, are clearly shown in Fig. 1 at the back of 
the brass plate. By slackirg these, the position of 
the two plates may be changed circumferentially 
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without interfering with the work. The iron plate 
carries & false mandrel-nose, the counterpart of 
that on the nose of the mandrel, so that all the 
ordinary chucks can be screwed to it. 

I am sure that for many pieces of work this 
chuck would be very useful. 


REFERENCE TO Ficures.—T is a section of the 
complete chuck, the upper half of cast iron, and 
the under half of gunmetal. A, false mandrel 
nose; B, section of iron plate, with undercut 
circular slot in it for the hands of the T bolts, g, 
which also pass through holes in the brass plate 
and are fixed by a nut; C is the plain surface of 
the chuck without break, but it may be tapped 
with holes to take shut-screws for fastening work 
to it directly ; D1, edge which is divided by straight 
lines across the face into 8; E, boss on lower gun- 
metal plate for screwing in lathe; ^, raised ring 
which fits into upper plate to insure its bein 
central; D?, edge of gunmetal plate, divided a 
edge next the iron plate, by straight lines into 144, 
further back holes may be drilled as in other 
division plates; E shows the bolt and nut which 
fix both plates together. Fig. 2, Section and plan 
of ponnera plate shown separate, same letters as 
in Fig 1. Fig 3, Iron plate in plan, showing G, the 
groove which is undercut, as shown by dotted 
lines; F, groove which takes the brass raised ring ; 
A, false nose for taking chucks. 

Gereb Admi. 


CHIME CLOCK-MAKING—NO. I. 


[20129.]—In fulfilment of my promise, I now 
send instructions for making a chime clock. The 
clock I propose describing chimes the quarters on 
either eight bells or the Westminster chimes, both 
sets of changes being on one barrel, so that you can 
have either set of changes at pleasure. The hours 
are struck on a gong; the clock has a dead-beat 
escapement, with a one-second pendulum; but if 
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anyone prefers a gravity essapement, it can easily 
be mado Eo by putting cock above the frame to 
carry the pallet pivots. , , 

Fig. 1 is a view of the movement (half-size) with 
the front frame removed to show the positions of 
wheels, pinions, &c. In designing this movement 
I have adopted the locking-plate plan, it being 
very much simpler tban the rack, and consequently 
easier to make. : 

We will now proceed to the construction of the 
clock. The first thing to engage our attention is 
the frames ; these are of stout sheet brase, llin. by 


l0in., No. 8 B.W.G.; they must be got perfectly 
flat by hammering on a smooth stake. Having 
done this, put the two plates together with the two 
edges matching one another as closely as possible, 
drill two small pinholes near the edge, drive pius 
into them to hold the frames together while the 
edges are filed up perfectly square, now mark off 
from the drawing the pillar holes AAAAAA, 
barrel holes BB B, hour hammer C, maintaining 
power click D, and locking arbor holes E and F, 
drill them right through the two frames with a 
small drill, keeping the frames pinned together while 
this is being done, drill out the pillar holes to the 
right size and turn the pillars up, leaving them 2hin. 
long between the shoulders (this of course will be 
the distance between the frames), drill them up at 
each end; tap and fit screws and washers, as in 
Fig. 2; fit them into the frames, numbering them 
and the holes they fit into, so that the same pillars 
may always be put into their proper places ; fasten 
with the screws and washers. Care must be taken 
to make all the pillars the same length, or a great 
deal of trouble and annoyance will be the result. 
The frames being mounted, we are now ready for 
the wheels and pinions, but these I must leave for 
my next. 

Ín giving these instructions it may happen that 
some small details may be omitted. I shall be 
most happy to remedy such omissions if anyone 
finding themselves in a dilemma will kindly com- 
municate with me. I therefore append my 
address. 

W. Baldwin (A Clerkenwell Clockmaker). 

110, Richmond-road, Dalston, N.E. 


CHEAP RESISTANCE COILS. 


[20130.]—INn accordance with my promise, I will 
now describe a method of making a set of resist- 
ance-coils which, though simple, are perfectly re- 
liable, and are easily within the reach of any pos- 
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sessing the few tools necessary. Ist. As to the 
coils themselves. These consist of frames of 
wood as shown (Fig. 1) preferably of oak, or some 
other hard, strong wood. A and B are Gin. long, 
half an inch deep, and rather over jin. thick. 
Joining A aud B are C and D, also of oak żin. 
deep (the drawing shows them rather less), and 
rather thinner than A and B. so that they do not 
come up flush with A! and B'. The tops of A and 
B are grooved, as shown at A'and B’; then at 
intervals (varying with the size of wire to be used) 
are cut notches, as shown along A. These are for 


the wire to be wound into. If the size of wire is 
not larger than about 24 or 26 B.W.G., these may be 
about jin. apart. The number of frames must be 
regulated by the number of ohms resistance it is 
required to make up ; but of this more afterwards. 
On to these frames must next be wound uninsu- 
lated German silver wire. This may be bought at 
any ordinary metal warehouse. Fix one end by 


means of ascrew to a point onC,and commence wind- 
ing, keeping the wire tight, and taking care that the 
wire goes to the bottom of the notches cut for it. 
Where the coils are not likely to be subjected to 
very powerfal currents, we may begin with No. 
28 for the smaller resistances, and as the resist- 
ances get larger we may use wire as fine as No. 40 
B.W.G., for, although this might be too fine for 
ordinary coils where the wire is massed together, 
in these the whole wire is exposed to the air, 
and thus keeps cool. When these frames are 
wound, they must be soaked in hot paraffin 
wax till thoroughly saturated, and then 
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the excess drained off. The next thiag to do is to 
give the coils their true value. To do this, some 
standard is, of course, absolutely necessary. 

must, therefore, assume that such a standard can 
be got at. What we next need is a simple form of 
Wheatstone bridge. Perhaps the simplest and best 
for our purpose is made as follows :—Take a board, 
about 5ft. Jong, and fix a piece of wood about din. 
thick at each end. Now, from the tops of these 


308 


pieces of wood, stretch a piece of Gcrman-silver 
wire tightly, and -fix firmly by means of screws. 
To two points, X Y, near the ends of the German- 
silver wire, solder two stout copper wires, leading 
to two binding-screws M P, at N between them is 
another screw; now maketwo clips of stout brass, 
as shown, Fig. 3, in elevation and section. To one 
of these solder any piece of copper wire, to the 
other solder a stout piece. Then place the clip 
with the thin wire, so that it clips the wire X Y at 
any point; let the wire connected with it go to 
one terminal of an astatic galvanometer, whilst 
the other terminal of the galvanometer is con- 
nected to N. Next let the standard, which may 
be a piece of wire, having a resistance of 1 ohm, 
be placed between MN, and to P connect the end 
of the wire on one of the coils we have wound. 
Let us suppose we wish to find what point of the 
wire on the coils gives 5 ohms: divide the wire X Y 
into six parts, and set the clip so that five parts 
are on one side, and one part on the other; then 
XR: RY :: 1: 5; also our 1 ohm standard is 
between M and N. (I should have said before 
connect a battery to X Y, say, about six 
Daniell cells, though less will do—it is better 
to have as many as possible.) Now, having P con- 
nected to one end of a coil, connect the end of the 
stout wire on the other clip to N, and put the clip 
on different points of the wire, wound on the coil, 
till no deflection is got on the galvanometer ; this 
point shows the ends of the 5 obms. To this point 
a stout copper wire is soldered. I have described 
this rather fully, so as to make it all clear, but it 
will be seen that I am only describing an ordinary 
Wheatstone bridge, so those who understand it may 
miss all this out. Similar trials, altering the ratio 
of X R to R Y, will enable us to get any number 
of ohms resistance accurately marked out. This 
being done, a box rather larger than the frames of 
the coils should be made; into this the coils are 
put, having pieces of cork fixed at the corners, so 
that no contact takes place between the coils. On 
the top of this box, as shown Fig. A in plan, a piece 
of stout brass jin. by jin. is placed ; at intervals 
of about lin. a hole is bored, then this hole is 
made taper with a reamer ; plugs of brass are then 
turned so that the taper corresponds with the taper 
of the hole. At A and B a binding screw is fixed ; 
anderneath, between every two holes, a small 
hole is bored, and a short piece of wire screwed 
in and fitted with a brass nut and washer; these 
serve both to bolt down the pieces of brass, and to 
fix the resistance coil wire to. Finally across the 
centre of each hole the brass is sawn right through. 
Fig. 5 shows a section through the plug A, the 
pieces of brass B, the top of the box C, the pieces 
of wire screwed into B, the nut and washer E and 
F, the wire G being clipped between them. 
Between each pair of pieces of brass is clipped 
some resistance; when all the plugs are in, the 
current will go from A B (Fig. 4) round by the 
thick brass at the top; if a plug is drawn, the 
current has to pass through the resistance that 
ee the two pieces of brass, thus left without 
a plug. 
Ft is convenient to have things arranged so that 
we have plugs putting in the following resistances : 
1.2.2.5.10.10. 20.50. 100.100. 200.500. 
By this arrangement we can get any integer 
between 1 and 1,000. 

In conclusion, the drawings are not to scale, but 
are merely diagrams; also, it I have left anything 
not very clear, I shall be glad to answer queries on 
this subject. L1.B.A. 


ELEOTRIC VERSUS GAS-LIGHTING. 


[20131.] — Your correspondent, M. Jonson 
(20104), has adopted a very misleading method of 
comparing the relative cost of electric-lighting with 
gas-lighting. He takes the selling priceof gas and 
compares it with the first cost of electricity. 
Instead of three shillings and four pence per 
thousand feet, he should have stated no shillings 
and no pence per thousand as the prime cost of 
gas at the works; seeing that, where there is no 
wasteful outlay, the by-products—coke, ammonia, 
naphtha, &c.—cover the cost of making the gas. 

lf gas-production were subject to ordinary com- 
petition, we should be supplied at one shilling 
per thousand cubic feet, which would pay the 
expenses of conveying the gas to our houses and 
fair interest on the capital outlay. 

In some of the towns where the corporation has 
bought the gasworks, they are supplying at about 
half the price of London gas, and are able to make 
out of that a profit that is paying off the exorbit- 
ant price that was extorted for getting rid of the 
monopoly, and, in addition to this, are paying for 
municipal improvements. 

My statement, as to the prime cost of gas, is 
based upon their experience of the working of the 
extensions ‘of the gas-works made since they paid 
off the old company. The cost of these extensions 
being only equal to legitimate value, thoy alone 
supply fair data for estimating the fair cost of 

© gas, 

I have had much and early experience in the 
electric light, and some experience in the distilla- 
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tion of coal, and have no hesitation in denouncing 
the present gambling in electric light joint-stock 
companies’ shares as a miserable delusion, wherever 
it isnot a deliberate swindle. When all the calls 
are paid up, and all the debentures are ‘‘ floated,” 
and all the devices of license granting to offshoot 
companies are played out, the justice of my denun- 
ciation will be understood by the public in general 
and the victims in particular, 
W. Mattieu Williams. 


ELECTRIC METERS. 


[20132.]—Tu interesting account given in your 
last issue of the meters of Messrs. Sprague and 
Edison reminds me that I also have an idea on 
that subject. 

It is well known that a current of electricity 
passed through acidulated water decomposes it, 
evolving hydrogen and oxygen. Why not utilise 
the gases to rotate a wheel, and so measure the 
quantity of electricity which has produced them ? 
The motion of gas in and out of a chamber is 
made to do this in a coal gas-meter, and I do not 
see why the same could not be done to measure 
electricity. It would be a very simple matter to 
arrange a wheel so that the ascending gases would 
impart a circular motion to it which (by means of 
suitable wheels, &c.) could be made to actuate 
hands indicating units, tens, thousands of current. 
The quantity of gas evolved would be proportional 
to the strength of the current and the time during 
which it had passed, and for pretty powerful 
currents at least the resistance introduced by 
passing the current through acidulated water could 
not make much difference. The meter would be 
more sensitive than weight meters (if I may use 
the term), owing to the fact that the volume of 
gases evolved would be so much greater than the 
weight of the gases themselves, and consequently 
better able to overcome a resistance and move a 
wheel than the small weight of copper deposited 
would be to sink a float. 

It would also be economical, as the mixed gases 
(oxygen and hydrogen) could be collected and 
utilised by limelight workers, &c., or even used to 
drive a motor by their explosions, somewhat as the 
gas-motors are driven by the explosions of coal-gas 
and air. 

The value of any metal deposited from its solu- 
tion is, on the other hand, comparatively very 
small, and the solution of the metallic salt costs 
something, whilst water is cheap enough. I hope 
some of our practical workers will discuss the idea, 
and tell us what they think of it, though candidly 
I do not think (theoretically at least) that any 
electric meter could surpass that of Mr. V. Boys, 
described some time ago before the Physical 
Society. 


Dublin, June 2. Clement J. Leaper. 


A BENNETT BATTERY. 


(20133.|—Mn. BENNETT’S paper on a new form 
of battery, which appeared in the Electrical Review 
of the 24th of last February, a résumé of which 
you ‘published shortly afterwards, contained so 
many points of interest, that I determined to give 
it a fair trial ; and having a large number of Swiss- 
milk tins by me, I utilised them in its formation, 
and as it may interest some of your readers, I give 
you the details ot construction with the cost. 

The tins are 3in. diameter and 3in. high, the 
porous cells are 2in. diameter and 4lin. high, fitted 
with a cork bung 2in. thick; the zincs are stout- 
sheet, din. square, cut with a projecting strip }3in. 
long by šin. wide, which passes through the bung : 
these zincs are bent lengthwise intoan S-shape, so 
as to pass inside the porous cell. Tho negative 
element is ordinary cast-iron borings, such as are 
used for making rust-joints. On the outside of 
the tin is soldered a piece of copper-wire cord 32in. 
long, on the end of which is one of my clips, de- 
scribed in your paper of the 13th June, 1879; 
another of these clips is soldered to the projecting 
end of the zinc outside the cork bung ; the connec- 
tions from cell to cell being a piece of the same 
cord gin. long, with a clip at each end at right 
angles to the cord. The exciting fluid is a satu- 
rated solution of American potash, its causticity 
pea ae by boiling in an iron pot until dissolved, 
and adding some air-slaked lime. 

My battery consists of thirty cells, the tins for 
which having been opened according to the printed 
directions, the hole through which they were ori- 
ginally filled remains in the bottom, so, fearing 
that the potash might in time eat away the solder, 
I painted the bottom of each tin inside with paraffin 
—on which the potash seems to have no effect. About 
lin. of the top of the porous cell is saturated with 
melting paratiin—the cell being previously heated 
in an oven: the bung is also well saturated with 
the same. The cell was nearly filled with the cold 
solution, and the bung pressed in while soft and 
warm ; and then the outside of the top, and the 
joint of the bung painted over with the hot paraf- 
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The bungs were all fitted to the cells before- 
hand, as were the zincs to the bungs; but had to 
be removed in order to soak the bungs, and were 
replaced while the latter were warm ; the clips were 
soldered on afterwards. This completed the porous 
cell, which was then placed in the centre of the 
tin, and firmly packed thereinto with the iron 
borings, which were previously damped with the 
potash solution. As to the cost of this battery— 
the tins were valueless :— 


8. d. 
26lb. iron borings ...... teers 3 0 
30 porous cells ..........cceeeee - 6 0 
71b. potash ....... Se cinisiaeee ee eis 3 6 
41D. ZING as4 cde sae cs Erias sers 2 0 
30 bungs ....... PEER saaal . 1 3 
lb. paraffin 65:00:65 sao eee eas . 06 
Lime, wire, gas, KC. ..seeesceoe - 1 6 

16 9 


or 63d. por cell. 


The preparation of the potash solution is the 
most unpleasant part of the manufacture ; the 71b. 
of potash took over six quarts of water, and I used 
about llb. of lime; thoroughly dissolving the 
potash first, added the lime cautiously, and boiled 
it for a quarter of an hour; let it settle, and drew 
off the clear liquor with a siphon, filtering the 
muddy portion ; the specific gravity of the saturated 
solution was 1270°5. When filling the cells I kept 
a basin of acidulated water by me to dip my fin- 
gers in, as the potash has a serious effect on the 
cuticle. 

1 think this battery is as well entitled to the 
name of its inventor as is a Daniell, a Grove, or a 
Bunsen ; itis for many uses peculiarly handy and 
convenient; its durability has yet to be found out; 
mine has reduced little, if anything, in three 
weeks. There is no need of amalgamation, and 
there is not the ugly messing and crystallising of 
the copper attendant on the Daniell and some 
others; and, being entirely sealed up, it can be 
carried about without danger. As to its strength, 
Dr. Guthrie, of South Kensington, has most 
kindly tested two of my cells for E.M.F. One (A) 
gave 1-14 of a Daniell, (B) giving 1°19, the internal 
resistance being 0'838 of an ohm. The Daniell 
being taken as one volt, on leaving one cell ia short 
circuit for some hours, whilst the E.M.F. was 
much reduced at the time, the internal resistance 
was increased to over one ohm; but the cell re- 
covered its strength afterwards. 

Prof. McLeod, of Cooper’s Hill College, has also 
favoured me with the results of an extensive set of 
experiments he has made with a somewhat larger 
cell than mine. The tin was 5-4 diam., by Sin. high, 
and the porous cell 2}in. diam., by Gin. deep, 
charged with a solution of 40z. caustic soda. At 
the commencement the E.M.F. was 1:005 volts; in 
64 hours this had gradually increased to 1'213 
volts, internal resistance being 1:007 ohms, and 
the deflection in a tangent galvanometer 56:0-1, 
which varied, according to length of time of con- 
nection, from 42° to 54°, the E.M.F., at time of 
disconnection, varying from °647 volt to °938; 
but when left standing for two days it rose to 
1:045 volt, the internal resistance also varying 
from °S1S of an ohm to 2°606; but the law of its 
increase awaits some further experiments. lt is 
too soon to draw a comparison between this form 
ef cell and the Leclanché ; but, so far as experi- 
ments go, they compare favourably as to E.M.F., 
and their relativerecuperative powers, their cheap- 
ness, ease of construction, and of renovation, and 
their handiness, are much in their favour. 

Robt. J. Lecky. 


SOURCES OF ELECTRIOITY. 


[20134.] —Some years since, I recollect reading of 
an experiment in which a bar ofiron was coiled 
round with a small pipe, through which high- 
pressure steam was allowed to pass, upon which 
the bar became magnetic, and would then attract 
a needle some inches away. Now, whether this is 
a great, or small force, it is uncertain to say; but 
if the pipe should be insulated from the bar, and 
also from adjoining coils, no doubt there would be 
an increase of power; but this is not all, for if the 
ends of the pipe were made to complete a circuit 
by means of a wire, the power would possibly be 
further increased, and made available for the elec- 
tric light or other purposes. 

Now, remembering the hydro-electric machine 
of Armstrong, a still further conservation of 
energy might be had by suitable arrangements. 
But before dealing with this fully, I will refer to 
the experience of engineers in respect to expansion 
of steam in the cylinder. In this case it is often 
found that much steam is condeused therein, and 
herewith also ensues a cooling of the cylinder. 
Now, taking into consideration the theory of latent 
heat which would bo supposed to be given off to 
the cylinder; how, then, is the cooling accounted 
for? At the risk of much advorse criticism, I 


tin. (From some recent experience I think the, venture to put forward a theory of my own— 
sealing of the porous cells ought not to be/namely, that when a certain degree of expansion 
perfectly hermetical, but as near to it as possible.) | occurs, the heat is isolated, and then exists as 
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electricity, and paeses away to the earth; and that 
this accounts for the apparent anomaly. Pre- 
suming thie, another idea occurs—namely, that 
with a number of metallic points set within the 
condenser, and further communication with each 
other insured, all the water required for condensa- 
tion might be saved through the escape of the said 
electricity. To avoid condensation in the cylinder 
(which is a great evil), it should be insulated, for, 
possibly, the opportunity for escape has an in- 
fluence here in bringing about the condensation. 
To confirm this, observe how the rain forms and 
falls, just after a cloud bas discharged its electricity 
as lightning. 

To return, now, to the magnetic experiment: it 
is quite possible that the boiler and condenser are 
in opposite electric states. If this be so, by insu- 
lating the boiler, and the bar with its coil-pipe, 
which connect with a chamber for a condenser, 
also insulated, we may then have a shunt for using 
electricity for any purpose, between the boiler and 
the condenser, and, at the same time, the energy 
augmented by the interposition of the iron bar. 

We here have dispensed with the steam-engine 
and the dynamo-machine, and, so far, with all 
visible motion (being steam internally); that is, if 
these premises turn out correct, and will only 
further observe that insulation may possibly 
account for obstinately-heated bearings; and 
conclude with hoping that my critics may be 


merciful. 
Barry-road, S.E. J. H. Huxley. 


REFRIGERATION—E. MAGNETIC 
MOTORS, &c. 


(20135.J]—‘* LL.B.A.”? (20080) says, referring to 
Refrigeration (20055), that no heat would be lost, 
as it *‘ does no work in expanding,” whatever that 
may mean. Possibly he means that no equivalent 
co-relative force is produced; but such is not the 
fact, for the expansion of the included air helps to 
work the pump. 

Did ‘‘ LL.B.A.’’ never hear of a Dr. Black, who 
made experiments with heat, and found there was 
such a thing as latent heat; and does he not also 
know that expanding gases in air have ‘a greater 
capacity for latent heat ’’ and consequently sensible 
heat is absorbed, and its absence proved by the fall- 
ing thermometer, and hence cooling? I might, in 
my former letter, have used this illustration ; but as 
it was intended for others beside B.A.’s, I pre- 
ferred to use the more familiar fact of the snow- 


e. 

Mr. Ponton (20016), as to my E. motor (19997), 
speaks of the ‘‘ friction of the particles of iron,” 
whatever that may mean. If he means the atoms, 
I must tell him that we absolutely know nothing 
about internal friction of atoms, although, judging 
by the free behaviour of electricity among them, 
we might conclude there is plenty of room. As 
the indicated coustruction of the E. motor is 
founded on fact, and there is no theory avseiied to 
throw coubt on its feasibility, and the train of rea- 
soning leading thereto, and as I still have no doubt 
of the force being yrcat in proportion to the space 
in which it acts, I thiuk Mr. Ponton’s observations 
have no bearing on the matter. 

As no one has noticed Mr. Buttershaw’s assertion 
(19909) that he can, at one setting of the slide-rule, 
give the answer to +/9°5'/ 11 x 53/37 x 17, per- 
haps he will kindly cnlighton myself and others as 
to ‘“‘howit’sdone.”’ I can set threo terms to find 
a ith term, but am not clever enough to set more 
on at once. 

Mr. Blanco (20083) gives me the credit of making 
a discovery in evolution (19595). I did not claim 
this. I only endeavoured to make the matter plain 
to ordinary readers, which I should hardly think is 
the case in the worked example 4e has piven. - 

Barry-road, S.E. J. H. Huxley. 


THE BERLINER VIOLIN. 


[20136.]—I senp you a violin, and trust if will 
arrive in good condition. Itisoneof a lot of cheap 
instruments which I bought last year in Germany 
for experimental purposes, and which cost me 
about 10 dollars a dozen. I selected this on pur- 
pose to show what my invention will do on such an 
instrument. It has been strung up for about a 
week, and is therefore a fair sample of a cheap and 
entirely new violin. The resonator is of metal 
(steel oriron), and weighs 4i0z., but I have found 
that it can be reduced to 3joz. The inside is fixed 
similarly to tho published drawings. I should like 
to have this violin submitted to some of your cor- 
respondents, and solicit criticism as the safest way 
to ultimate success. Mr. Julius Kichberg, Director 
of the Boston Conservatory of Music, has most 
favourably expressed himself on my invention, and 
has ordered an instrument for himself. 

Boston, U.S.A. E. Berliner. 


[If ‘‘ Fiddler ” and any other of our violin corre- 
spondents would like to try the violin and report, 

ey are welcome to do so, if they will undertake 
iT it themselves and return itin good condition. 
—EDp. 


CANADA AND THE TRANSIT OF 
VENUS. 


(20137 J—As a constant reader of your highly 
useful issue on this side of the Atlantic, I shali be 
much obliged if you will grant me a little space to 
allude shortly to the important geographical posi- 
tion of the Dominion of Canada at the approaching 
Transit of Venus. As the Dominion Parliament 
has made an appropriation to contribute its share 
to the numerous staff of observers placed by Eng- 
Jand, France, Germany, and the United States in 
different parts of the globe, the question at once 
arises, Where, in the Dominion. may be found the 
places most suitable for fixing the different instru- 
ments, so that the observations to be taken may be 
of the greatest use to future science? In looking 
at this important part of the subject, the great 
diversity of climate which prevails at the date of 
the approaching transit (6th December) has to be 
closely considered, for at some stations the transit 
may be entirely invisible from beginning to end. 
In this connection it may be noticed here that at 
the last transit in 1874, the Australian colonies 
organised four parties for the purpose of taking 
observations, and at some of their stations, owing 
to cloudy weather, the observations were not full 
and complete. Now, surely the Empire colony of 
Canada may be expected, on the approaching 
occasion, to do as much as Australia for this the 
sublimest of all the sciences. 

At the last transit in 1874, the base-line lay 
greatly between stations in the southern part of 
Siberia and that region of the globe, with 
stations in Australia and New Zealand, au arc of 
over 6,000 miles. At the coming transit in 
December the circumstances are still more favour- 
able for separating the chords of transit on the 
sun than any which have yet occurred; hence, 
action cught to be taken, so that the opportunity 
may not be lost. It may now be observed thut, 
from a close examination of the terrestrial sun 
illumination at the instant of the first internal 
contact, itis only at some point or region on the 
eastern boundaries of the Dominion thut sure and 
reliable results can be expected aud obtained in this, 
the most essential and critical part of the work. 
Hence, we suggest that one of the best places in 
Canada to observe the first internal contact, and to 
follow the transit by photography, is at a place 
called Nain, on the eastern shores of Labrador, in 
latitude about 55° N., longitude 4h. Sm. slow of 
Greenwich time; aud for safety, in cuse of un- 
favourable weather, another Equatoreal tele- 
scope might be used at Capo Breton or Halifax, 
which is considerably south of Nain, and not far 
west of the same meridian. For tho last internal 
contact at egress, seen in Canada, which takes place 
in the afternoon, the Equatoreals in the colleges 
at Kingston and Woodstock may be of great use, 
provided they have the other iustruments to obtain 
their absolute time and their true latitude and 
longitnde, for without that knowledge observing in 
this case is merely an eye gratilication, and nothing 
more. Moreover, there is another feature con- 
nected with the transit observations in Canada 
which should not be overlooked, and which is 
worthy of the attention of the Dominion authori- 
ties—viz., when we take into account the great 
extent of the Dominion territory, which is known 
to be equal to the entire area of all Europe, and to 
the circumstance that as yet we have not a single 
meridian established through it which could be 
relied upon as a sure point of reterence at this 
transit, it will appear obvious that in promoting 
our knowledge of astronomy, a3 in this case, we 
are also, at the same time, adding greatly to our 
geographical knowledge of the Dominion ; and the 
value and importance of this fact soon appears 
when we look at what it has cost the United States 
within the last twenty years to complete their 
present great network of meridians for the deter- 
mination of longitude over all the Union. 

From a close inspection of the earth’s sunlit 
hemisphere at the first internal contact, and at the 
last internal contact, as scen in Canada, it may bz 
observed that a base-line can be formed with the 
Canadian observations above-mentioned, extending 
even to the Antarctic Circle, which is an arc in 
latitude of over 120°. We allude here to a place 
called Graham’s Land, forming a base-line with 
Nain nearly equal to what Winnecke used to obtain 
the parallax of the planet Mars. At all events, we 
may be certain that many good observations will 
be taken as far south as Cape Horn, and on some 
of the surrounding islands, so that we havo reason 
to hope that they will lead to improved results. 

It may be added, in reference to the chances of 
having a clear sky along the western shores of 
Lake Ontario and the banks of the St. Lawrence 
on the Gth of December, and about the time of the 
first internal contact at ingress, that from a care- 
fully-kept register of the morning weather since 
the last transit eight years ago, it has been found 
that only two out of the seven mornings could have 
furnished the scientific results sought for aud 
required at the first internal contact of Venus. 

M. Turnbull. 

Toronto, Canada, May 1Sth. 


GRINDING AND POLISHING GLASS 
SPECULA. 

[20138.]—Mr. WASSELL, in his very explicit 
description (letter 20032) of the use of the Foucault 
test, recommends the employment of a lamp- 
shade with a triangular aperture. I do not think 
this can give such accurate indications as a truly 
circular one. The mirror repeats the form of the 
radiant point, and if this be angular, it does not 
seem so easy to decide upon the accuracy of the 
convergence, a3 when a luminous disc is viewed, 
having a regular outline. I believe the circular 
luminous point is in general use in the optical trade 
for testing purposes: perhaps ‘‘ Prismatique’’ will 
favour us with his opinion on this matter. Mr. 
Wassell is describing the shadow test, and doubt- 
less the angular hole will show the general charac- 
ter of the surface ; but I do not see how if can in- 
dicate the accurate convergence of rays from point 
to point. I may appear to attach too much im- 
portance to a small matter; but I think the form 
of the aperture is one of the chief points in optical 
tests. 

In answer to your esteemed correspondent’s 
query (letter 20014), the rule for aberration, if 
correct in one case, should be so in another, no 
matter what may be the particular aperture and 
focus of the mirror. 

While thanking Mr. Calver for his reply (20019), I 
mustsay lamsomewhat disappointed. My suggestion 
was not made with the object of inquiring whether 
he made use of diaphragms in working: asa matter 
of fact, itis of no interest to me what particular 
method he uses. All land Mr. Wassell wished to 
know was, the difference between the central and 
marginal foci of a truly parabolic mirror when 
tested at the centre of curvature. Thisisa matter 
independent of any peculiar method of working ; 
mirrors of equal perfection should give results in 
precise agreement. As the information is not 
forthcoming, I trust some reader will accede to tho 
request of Mr. Wassell. Orderic Vital. 


THE CONCENTRIC MICROSCOPE. 


[20189.]—I must apologise to Mr. Moss, and 
withdraw my statement as to his being at the 
meeting (R.M.S.) on Nov. 10, 1880; but my 
having been misinformed as to this point is not 
material to the question. The question is, Who 
first published the principle of throwing the two 
axes of motion into one plane, so as to intersect at 
the object, and then concentre all the motions oł 
the microscope round the intersection — thus 
enabling the centres of the object and of the lamp- 
flame to be converted into two points in an ecliptic 
plane, and superseding a host of swinging-sub- 
stages and other contrivances, which were compli- 
cated, expensive, and unmanageable? Now, Dr. 
Edmunds described this principle fully on Nov. 10, 
1880, and the abstract of his remarks was published 
in the Journal W.ALS., on Dec. 15, 1580. Mr. 
Moss filed his ‘‘ provisional specification ”’ on Dec. 
22, 1880, and his ‘‘ specitication’’ on June 22, 1551. 
Mr. Wenham filed his ‘‘ provisional specification ’’ 
on Jan. 12, 1581, and the ‘‘specification’”’ to which 
he refers on July 22, 1551. No amount of dust- 
throwing will alter these dates. 

Will Dr. Edmunds at once publish his drawings 
in ‘tours,’ instead of keeping his designs in his 
cabinet until he finds leisure to make a model 
stand with his own bands ? 

Another F.R.M.S. 


WENHAMD’S NEW MICROSCOPE. 


[20140.]—Dr. Epmunps having now come for- 
ward personally with some sort of claim to the new 
microscope, I have only to say, by all means let 
him grasp what credit he can. 1 shall not enter 
into any discussion with him, as matters of mucb 
more importance to me now engage my attention. 

F. H. Wenham. 


MICROSCOPE POWER. 


[20141.]— Your correspondent, ‘‘ Antares ”? 
(letter 20074, pp. 261-2) gives many valuable notes 
on the practical determination of the principal 
numerical data relating to the outtit of a mode- 
rately well-furnished microscope. It must of 
course be understood that his tabulation of data 
refers to the particular objectives and eyepieces 
specified, and therefore in itself is only of value to 
the possessor of the actual instrument. But the 
system of tabulation appears to me excellent and 
exhaustive, and I would cordially recommend its 
adoption by all in whom a love of accuracy is a 
factor in their microscopy. The careful working 
out of the needful measurements, and the due con- 
sideration of the why and wherefore of each 
operation, cannot fail to fix in the mind a com- 
prehension of the instrument which will be a source 
of pleasure in itself, and which will assuredly give 
weight to any detailed account of special investi- 
gations the worker may engage upon. 

« Antares” devotes paragraph (:/) to the aper- 
tomer of Prof. Abbe. 

He mentions an experiment with this apparatus 
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which he has found somewhat perplexing. I 
quote the experiment :— 

‘ Suppose an oil-immersion o.g. is tested by the 
apparatus, and in the first instance focussed «ry, 
and the reading taken, then let a drop of pure 
water be interposed; the readings instantly 
increase considerably, and the field becomes 
brighter. Next, let the water be completely 
removed, and oil of cedar substituted. The read- 
ings generally increase again, to some extent; but 
not much; and oil-immersion o.g. are to be met 
with, and good ones too, which show no increase 
of aperture whatever, by this apparatus, with 
oil as compared with water.” 

The perplexing part of this experiment to ‘‘ An- 
tares” seems to be to account for the non-increase 
of the reading when he substitutes oil for water as 
the immersion medium in measuring the aperture 
of certain oil-immersion objectives. 

It appears to me the matter can be thus ex- 
plained :— 

Assuming that the oil-immersion objective mea- 
sured by ‘‘ Antares”? has a numerical aperture of 
1°25 (say, 110° in crown-glass), let us follow the 
experiment with a running commentary. 

On taking the measurement with the lens used 
dry on the apertometer-disc, the reading is of 
course limited to slightly less than 1°U N.A., be- 
cause 1'0 N.A. = twice the critical angle from glass 
to air. In this case the critical angle is, say, 41°. 
So long as the medium between the plane surface 
of the disc and the plane face of the objective is 
air, the effective critical angle must obviously be 
that between glass and air, and no measurement 
one recorded greater than twice the critical 
angle. 

n interposing a drop of water, the reading is 
110? (= 1'25 N.A.) The former critical angle has 
vanished; the critical angle now effective is that 
between glass and water, say, 61°. Twice this 
figure would be 122°, which is 12° in excess of the 
aperture we are measuring, and hence presents no 
obstacle to the record. The substitution of oil for 
water in this case cannot increase the reading, be- 
cause we have a'ready measured the maximum 
aperture of the lens. 

If instead of trying the experiment with an ob- 
jective of 1°25 N.A., ‘‘Antares’’ could try it with 
Go of, say, 1-4 N.A., the result would be as fol- 
OWS :— 

Used dry the reading would be just less than 
1:0 N.A. (= 82° in crown-glass); with water in- 
terposed it would be 1:33 N.A. (= 122? in crown- 
glass); with oil, 1-4 N.A. (= 134° in crown-glass). 
in this case, the objective has an aperture even ex- 
ceeding twice the critical angle from glass to water, 
hence the water limits the measurement, and the 
true reading of the aperture requires a more highly 
refractive immersion medium to be used such as 
oil of cedar-wood. Akakia. 


MR. WASSELL’S SPECULUM TESTING. 


[20142.]—Mr. WASSELL is at present engaged in 
the testing of specula, with the object of tinding 
out, if possible, some definite rule or formula by 
means of which may be ascertained the correct 
distance of the focal point for parabolic rays from 
the centre of the spherical curvature when tested 
by the I’oucault test. This is a line of research of 
tke greatest importance, and I would urge upon 
all our readers who have the requisite mathematical 
fee to assist Mr. Wassell in his investiga- 
ions. 

Let the speculum, of which A is the centre of 
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curvature, be converted into a parabola; the 
marginal rays will then be reflected back to a 
greater distance, B, and the intermediate ones will 
fill up the interval, as may be shown by C. The 
thing is to find out the rule which applies to the 
case, 80 that when testing, the amateur may know 
with absolute accuracy the exact fraction of an 
inch beyond A, at which not only each zone, but 
any point on the speculum, at any distance from 
the axis, should give a correct focal image. 

I believe Mr. Wassell is at present testing the 
truth of the rule which he himself enunciated a 
week or two ago; but that rule appears to me 
rather empirical. I incline to the opinion that the 
case is one of pure mathematics, and that an 
absolutely accurate formula can be prepared which 
shall apply to specula of any focal length, and to 
rays of any angle of deviation, as, indeed his does ; 
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but what we want is a rule which can be proved to 
be mathematically exact. In a recent communica- 
tion, Mr. Wassell requested owners of specula by 
good makers to send him some for experiment, and 
in reply to that I sent him one of 8in. diameter, 
and am pleased to hear from him that others have 
done the same. This is gratifying, and shows the 
interest which is being taken in the subject. 

I have no doubt that if those of our readers who 
are equal to the task would investigate the theory 
and supply a formula, Mr. Wassell would wil- 
lingly put it to the test. He has been supplied 
with some mirrors of undoubtedly good parabolic 
figures, so that we have now a capital opportunity 
of laying a firm foundation, upon which all after- 
comers may build. We cannot be too much 
obliged to Mr. Wassell for his kindness in under- 
taking this investigation, as well as for the 
numerous and able letters which he has contributed 
to the Enarisn MrEcnHANIC on speculum matters. 

In the diagram the distance between A and B is 
enormously exaggerated, and the cone of rays 
shortened for convenience of insertion. 

Thos. K. Mellor. 


A SIMPLE AND CHEAP FIRE 
DETECTOR. 


[20143.]—A B is the thermometer sliding tightly 
ina brass tube, C, which is balanced on knife 
edges, on the block D, and having at E a small 
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plate of platinum or other metal, fixed on, face 
downwards. Directly under this plate are the 
terminals of two wires leading to an electric bell. 
The thermometer is adjusted in the tube C, so that 
when the temperature rises to the desired point, 
the end B, overbalancing the end A, descends, 
completes the circuit, and rings the bell. This 
occurs, of course, by the mercury expanding and 
causing the end A to become lighter, and the end B 
to beceme heavier. 


Broughty Ferry. Robert S. Baxter. 


AMERICAN ORGAN. 


(20144.1—I smourp like to help Mr. Floyd by 
any information I could give to his inquiries (20103, 
p. 285) concerning reed-voicing; but I am afraid 
{ can tell him but little. The object sought in 
bending the reeds is to attain the diapason tone, 
and the man who can do this best is the one who 
could give the reeds any other tone that is possible 
under the conditions. If you take an ordinary 
tube-board, and bend and twist the reeds about in 
any and every way, you will not get any great 
variety, as they are all of the rced, reedy. The 
tubes in these boards, it may be assumed, are cor- 
rectly proportioned to develop a diapason tone, 
and of sufficient area to make the most of the reed. 
When I set out my large board (page 219), I 
adopted this scale for the full-sounding sets; the 
others I got by experiment—that is, making a 
specimen tube. and trying it in a similar position 
to that it would occupy finally. I cannot give any 
scale for them, as I do not know of any: but some 
of the tubes are so small that there is only sufficient 
room fora small puller in the tube to withdraw 
the reed. 

Then asto length. It is certainly an advantage 
in a soft stop to obtain a long tube, for it mellows 
the tone considerably; but how long they can be 
made with advantage is a question I cannot answer, 
as you would have to build your instrument with- 
out regard to space, if you carried this point very 
far. Judging by your letter, I should think you 
are not going to confine yourself to space; and, if 
such is the case, you will havea fine opportunity 
to test the efficacy of long tubes. Another point 
that demands attention is the windway, or mortise- 
hole, over which the reed is placed. Roughly 
speaking, you may not enlarge it, especially in the 
treble, but may contract it ad libitum. Do not 
forget that these long and narrow tubes are more 
troublesome to cut than the others, as the same tool 
will not do for them. In trying your hand at 
bending the reeds, I think you will find that the 
reed that has the most bend and twist is the soft 
windy one, the one that is so treated without being 
overdone—i.e., does not waste the wind, has the 
full round tone; from this to the straight tongue, 
are the different degrees of reediness; and the one 
that is bent only, has the string tone. Try a setof 
the latter in ordinary tubes; give a good bend and 
lift the heel portion of the tongue a little. 

When you have decided to build an instrument 
with pedals, and provided a blowist, I suppose you 
may as well have a constant pressure in the 
bellows; but by sv doing you destroy one of its best 
qualities—viz., expression. If I were to build such a 
one, I should not confine my pedal to one stop, but 
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have two at least, as the extra labour would not be 
much. When you have settled on the specifica- 
tion, why not send it on for publication, as you 
may get a little advice and perhaps noe ae 
oiner. 


Se oae a 


MEDICAL REPLIES. 


(20145.]—SEIN DISEASE (47047).—*“' Sanflower ” 
probably suffers from a chronic and often infectious 
disease of the skin (Pityriasis versicolor), which will 
be cured by a borax lotion (loz. of borax to a quart 
of water). Dab the lotion on to the part affected so 
as thoroughly to saturate the skin, every night on 
going to bed. This will probably erase it in a few 
weeks, and can do the skin no harm. Pityriasis 
versicolor is allied to sycosis, inasmuch as it de- 
pends upon the skin being infested with a crypto- 
gamic growth. The vitality of the spores is de- 
stroyed by the borax. 


Knex-Jornt Disease (47068).—If rheumatism, 
treat locally and generally for rheumatism, which 
is a constitutional disease producing local mani- 
festations in various joints. If joint disease, pro- 
perly so called, from mechanical injury or scrofula, 
must be treated generally for scrofulous diathesis, 
and locally for the trouble in the joint. Read 
former replies on both subjects. Detailed advice 
and treatment cannot be prescribed for such cases 
in these columns, nor can such details be safely 
settled unless upon the results of skilled examina- 
tion and accurate diagnosis. 


Fits (47080,.)—Querist is suffering from epilepsy. 
Mast get carefully examined by a competent phy- 
sician and undergo suitable treatment. Many of 
these cases are perfectly curable if taken in time. 
After long continuance, local changes are produced 
in the nervous system, which are too often irre- 
mediable, and the patient is then incurable. 


DIABETES (47083.)—This is a diseasein which pro- 
bably some failure in assimilating starch and sugar 
occurs, and the sugar is treated asa foreign body in 
the blood and thrown out by the kidneys. With 
the sugar a vast quantity of water is also excreted 
as a vehicle for carrying off the sugar. Hence all 
the symptoms:—1. Intense thirst, in consequence of 
the continuous elimination of water by the kid- 
neys. 2. Emaciation, because one of the main 
elements of the food, instead of being oxidised in 
the body as a source of power after being absorbed, 
is treated as a foreign body and excreted. 3. Wear- 
ing out of the kidneys trom overwork of those 
organs, whose duty ought only to be that of elimi- 
nating waste salines und nitrogenous débris. 4. 
In the exhaustion of system and kidneys which thus 
arise other phenomena occur to usher in death. I 
cannot undertake to prescribe in detail for such a 
case without seeing it. 

James Edmunds, M.D. 

Grafton-street, Bond-street. 


STEAM LAUNCH. 


[201 46.]-—THERE are a few things in this specifi- 
cation (letter 20115), that are perhaps worth fur- 
ther consideration: d‘cc/.—lf she is to he in a tide- 
way and take the ground at times, she would be 
better without a keel; the same strength and 
stiffness can be got with a double kelson below and 
above the floors and checked into them. Planking. 
— Yellow pine is so soft that every dint and ecratch 
shows, and elm or other hard wood of thinner 
scantling above the bilge would be, I think, better. 
Coaimings of coach-root would be better framed, 
say, of cedar, vainished—of top and bottom rail 
4\in. and munnions Gin. long, sliding glass windows 
l2in. by Gin., alternating with panels. Bulwark.— 
A 3in. mahogany would be a nuisance. The deck, 
if laid flush with the coving board and well arched. 
would throw rain and spray over as fast as it came 
inboard. A half-round hard wood rubbing piece 
screwed to the outside edge of the coving-board 
would save sides from injury. Lnygine.—Willan’s 
engine is a most compact and ingenious machine, 
but I should prefera simpler type of engine in 
which the vital parts are all visible and comeatable. 
A single reversed cylinder with a good heavy 
balance- wheel, for instance. 

Robinson Crusoe. 


TRICYCLE. 


[20147.]—SrEING my name mentioned on p. 210 
in the last December part of ‘‘ours” in reference 
to a tricycle I described in the “E. M.” about 
1868 or 1869, I would like to say a word or two 
from this far-off land. At the time I made that 
vehicle I was very closely confined to business, and 
I thought the exercise would be conducive to 
health. I, therefore, about 1865 or 1866, planned 
and produced the tricycle spoken of, and with your 
permission I will describeit, as, if it had been titted 
with rubber tires in the modern style, I think it 
would have equalled many later machines. The 
two driving-wheels, formed of ljin. by jin. half- 
round iron bar, with 5-l6in. round spokes, 12 in 
number, screwed into cast-iron hubs, were 36in., 
on a crank shaft with 5jin. cranks, one wheel 
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loose. The seat was cushioned, placed slightly in 
rear of cranks, with the steering-wheel (afterwards 
altered to two) about 24in. diam., was carried about 
4ft. astern of the driving-wheels, and a connection 
made with a lever on tke right hand; against this 
lever I put a segment on the frame, jin. by jin., and 
a small blade spring held the lever to the segment, 
with sufficient grip to enable the hand to be released 
from the steering during the greater part of a 
journey—in fact, it could be set to any angle re- 
quired. I remember setting it to run round a 
circle, on its trial trip, in the Mile End-road, Lon- 
don, whichit did in about balf the width of the 
road without a hand on the lever. 

It was also made to unehip for doorways. The 
frame (of T-iron), seat. and steerage, was narrow 
enough to enter an ordinary street-door, the lower 
half of the crank-shaft was hinged at one end, and 
a clutch at the other, while the wheels were held 
to the crank-shaft by feather and nuts. I could 
separate it and take it indoors in four minutes. I 
had also a mile indicator on the frame, working 
from the driving-wheel. I would like to say that 
I think this was about the first attempt to place the 
feet direct on the cranks; at least I had never 
seen or heard of it before, and I certainly had a 
power over it that could not be had with any 
treadle. I did not run far from London at any 
time, about 10 or 12 miles in the morning before 
breakfast, or in the evening. One snowy, frosty 
morning, mounting Muswell-hill, the wheels 
slipped very much in the snow: but I did it, and 
returned by Highgate-hill. Brakes were not 
thought of then, and I came down to Holloway at 
a splendid pace. Although I was mounted rather 
high, L remember one spill only, and that was in 
the Mile End-road, through running carelessly in 
the gutter. 

Perhaps you would like to know something about 
these things here. A few months ago. a few young 
men met, and formed the A. B. C. (Auckland 
Bicycle Club). There are two or three machines 
here, and others have been ordered. Two of my 
sons sent home for the parts of two bicycles to fit 
up themselves; and here is an instance of the way 
in which English manufacturers get a bad name. 
They were to be hollow steel forks, with Stanley 
heads. Now, would you credit it, that the sockets 
on the heads were so loose in the forks that a lap 
of 18 gauge iron scarcely made them tight? I 
suppose it was, ‘‘ Oh, let them go: they are too far 
off to send them back ’’; but things like these don’t 
improve England’s foreign trade. The roads 
around here are somewhut hilly, and not in such 
good condition as near London; but the Great 
South-road, extending about 70 miles, has very 
good gradients. It was made as a military road ; 
but it remains to be seen how the rubber tires will 
be affected by the road metal, it being scoria from 
the many extinct volcanoes—very hard and sharp. 

If this somewhat discursive letter is deemed 
worthy of a place in the Enarism Mecranic, I 
may report progress another time. I am a sub- 
scriber from the first number. 

Wm. Service. 

Karangahape-road, Auckland, N.Z., 

April 25, 1882. 


SUPPOSED PHENOMENON WITH RE. 
GARD TO THE FLOW OF WATER 
FROM A PIPE. 


[20148.]—PEnnArs some of your readers can give 
me an explanation of the following phenomenon— 
or what appears to me to be such-— which I observed 
whilst watching the flow of water from the mouth 
of the main drain-pipe here. The diameter of the 
pipe is about 2ft. din., and on the occasion in 
question the pipe was full of water to the depth 
of jin. My attention was drawn to it by the cir- 
cumstance that the flap of the pipe — which is 
capable of moving freely on its hinges—projected 
from the mouth of the pipe by about half an inch 
more than was absolutely necessary for the water 
to tlow—7-Sin. at water level, and 1°22in. at the 
bottom of the pipe. With the view of finding an 
explanation of the phenomenon I made the follow- 
ing observations :—(1) When the flap was moved 
to a certain small extent from the position above 
indicated, either by pushing back or pulling in, on 
the pressure being removed, it always returned to 
its original position. (2) When the flap was pushed 
in to such an extent that the opening between it 
and the pipe at water-level was just one half its 
original distance, or 7-l6in. (the flap thereby 
coming into contact with the water), the pressure 
then bring removed, the flap remained open to that 
extent. (3) When it was pushed close to the mouth 
of the pipe so that no water flowed, on the pres- 
sure being removed, though not quite instan- 
taneously so to speak, the flap returned to the 
same position as in case (2), 7-16in. (4) Finally, 
when it was pulled back so that the distance be- 
tween it and the pipe exceeded 7-1Gin., then it did 
not return to this position on the pressure being 
removed, but tock up its original position 7-Sin. 
at water-level. 

The ouly explanation I could arrive at to account 


for the above phenomenon, was that of atmospheric 
pressure on the portion of the flap which is opposite 
the wetted part of the pipe; ad this moment of 
atmospheric pressure may be estimated at about 
5°701b. C. H. Romanes. 


THE CONTINUOUS BRAKES BILL, 1882. 


[20149.]—Tue Continuous Brakes Bill was pre- 
sented to the House of Lords by the Right Hon. 
Earl De-la-Warr, on the 24th of February, and 
read a ‘‘ first time ’’; and on the 20th of March it 
was read a ‘‘second time” without a division. 

The object of the measure was to compel the 
companies to fit their trains with brakes which 
fulfil the Board of Trade conditions; hence, it 
followed that all persons who have spent large 
sums of money in trying to ‘‘ push ” brakes which 
are inefficient, tried to the utmost to prevent a Bill 
becoming law which would require really good 
brakes to be used. A combination among the rail- 
way representatives in the House of Lords was 
formed, and two modes of attack decided upon. 
Ist. To move the ‘‘previous question” and thus 
quietly smother the subject. 2nd. To eliminate in 
committee the second or ‘‘automatic section,” by 
which the Bill would be rendered perfectly useless. 

On Monday, May 22nd, Lord De-la-Warr moved 
that the House go into committee on the Bill, upon 
which Lord Colville (chairman of the Great 
Northern) moved the ‘‘ previous question.’’ 

Lord Sudeley, on behalf of the Board of Trade, 
expressed a hope that the House would go into 
Committee with the view to having it considered 
by a Select Committee; and after quoting the data 
given in the last return, he remarked :— 

“ The Board of Trade had up to the present time 
been in hope that the force of public opinion, and 
the moral pressure which they were able to bring 
to bear upon the companies, with these returns 
before them, would have induced them voluntarily 
to take up and deal thoroughly with this important 
question. Such a course was in every way far 
more desirable than to compel them by legislation 
to do so; but after the experience of the last five 
or six years it was difficult to maintain that any- 
thing short of legislative enactments would induce 
the companies thoroughly to grapple with it. In 
these circumstances, and while the Board of Trade 
would not, perhaps, have initiated a measure of 
the kind which was now before the House, they 
could not help thinking that the time had arrived, 
in the intercsts of the travelling public, when some 
pressure should be put on the companies.” 

Lord De-la-Warr said it was rather an unusual 
course to move the previous question on a motion 
to go into Committee on a Bill which had been read 
a second time without opposition. The only infer- 
ence he could deduce was that the noble lord 
(Colville) did not wish that the Bill should be con- 
sidered on its merits, as it might be in committee. 

The previous question was carried without a 
division, and the matter is therefore delayed for 
the present. The frst mode of attack having suc- 
ceeded, the second was not required, but it will 
nevertheless be advantageous to consider the sub- 
ject. Had the measure reached the committee 
stage, an amendment would have been moved ‘‘ to 
throw out the automatic clause on the ground that 
automatic action is wrong because it is not used in 
other appliances on railways.” This latter asser- 
tion has been so often made that some persons may 
begin to think it true: it will therefore be well to 
point out that an automatic brake which will not 
allow a traia to proceed unless it is in safe condi- 
tion, simply carries out the principle applied to all 
railway signals and the block system. When a 
signal-wire breaks, the signal flies automatically to 
“ danger,” and stops the traffic. 

In working the block system, it is a rule that 
“tin the event of any failure of the instruments or 
bells, no train must be allowed to pass a signal- 
box on that section of the line where the failure 
exists, without having been previously brought to 
a stand, and the driver and guard advised of the 
circumstance.’’ Years ago all railway signals in 
their normal position were ‘‘ off,” and only put 
“on” to protect or stop a train when required ; 
but at the present time every signal stands at 
‘‘ danger,” and is only taken ‘‘ off’’ for a train to 
pass when necessary. Now this is exactly the prin- 
ciple which applies to continuous brakes. A non- 
automatic brake is always ‘‘ off,” and requires to 
be put “ on,” and there is always the fear that this 
cannot be done when necessary. 

An automatic brake may be considered as always 
“ on,” and requires to be taken ‘* off,” therefore it 
is certain to act when wanted ; but like the signals 
and block system, when it fails it will cause slight 
delay to the traffic ; but this is indeed a small matter 
compared with the very great safety obtained. 

Clement E. Stretton. 

Saxe Coburg-street, Leicester, June 3rd. 


In Bulgaria a post-office has, on an average, to 
deal with about 16,000 letters annually, an English 
one has 107,000, a German one 85,000. 


REPLIES TO QUERIES. 


— 


*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


[20079.|— Cheap Bunsen Battery. — Will 
“H. T. B.” kindly give necessary instructions for 
depositing the copper upon the carbons of battery, 
as offered ?—Gro. NEVILLE. 


[45505.— Watch Jewels.—In a former number 
a correspondent made a statement to the effect that 
watches with jewels for the pivots to work in re- 
quired no oil; such is not the case. Such a watch 
would, in a few months, stop through the wear of 
the pivots or of the jowels.—PARKINSON and 
FRODSHAM. 


[46124.]—Telegraphists’ Paralysis.—Speak- 
ing from experience, I would advise ‘‘ M. G. N.” 
and others who are troubled with a similar com- 
plaint, to try rubbing well with camphorated oil 
every night over the joints and tendons affected 
Of course, change of employment, as suggested 
by our valued friend, Dr. Edmunds, would be 
preferable, but, for many, very inconvenient.— 
CoLLEAGUE, Monte Video. 


(46127.]—Electric Engine.—There is no diffi. 
culty in making a large engine to drive a lathe- 
overhead motion; but the cost of battery power 
for an S-horse engine would be too much to suit 
any amateur, and a description of one would be 
no use. I do not think such an engine could be 
worked with satisfaction unless by a secondary 
battery charged by a dynamo, in which case the 
first cost would be very great. The power of an 
electromotor to work by a common galvanic battery 
should not be over 6001b.—lft. per minute. This 
would be big and heavy enough, if properly made, 
to be called a3-horse engine, and could do three 
or four times more work by increased battery and 
cost when required. I will describe an engine that 
will do this it the Editor thinks it worth while.— 
J. SUTCLIFFE. 


[46598.] — Half- Chronometer. — Although 
your correspondent, ‘T. M.,’’ is not altogether 
wrong in stating that the above term is a mislead- 
ing one, as it frequently induces the purchaser to 
believe that a watch so named partakes of the 
character of the chronometer as a timekeeper, 
still the word has a value and a definite use, as 
when not used to palm off inferior timeKeepers, it 
designates, and that without possible error of 
description, a watch that is so far a chronometer 
that it keeps time without any greater variation 
from Mean Time than one minute per month. To 
describe such a watch as a ‘‘ best lever,” or even 
‘‘ compensated lever,” only, would not be giving a 
sufficiently correct idea of its value and quality. 
—Panrkinson and Fropsuim, 4, Change-alley, 
London. 


(46598.] — Half - Chronometer.—‘“ T. M.” 
would do well to study Saunier’s work, and par- 
ticularly the detent escapement, described on p. 
515, and drawn on plate 10, Fig. 11, of that work. 
“T. M.” is wrong in stating this to be a drawing 
of the escapement known as Morton’s patent ; he 
will see his mistake if he refers to my description 
(in my reply to ‘‘Chronos’’) of the last-named 
escapement, which has ¢.o locking pallets, and are 
unlocked by every vibration of the balance, 
whereas the one he refers to in Saunier is a single- 
beat escapement with only one locking pallet, and 
unlocked by one vibration of the balance, the 
return vibration being dumb; in fact, the only 
difference between this escapement and an ordinary 
pivoted detent chronometer, is that instead of it 
having a coiled spring for the recovery of the 
detent, it has a supplementary pallet kaown as the 
recovering pallet, and quite a different thing to 
what Morton’s patent lever chronometer 1s. 
‘T. M.” also says Morton’s escapement Is never 
used. I have had some very fine watches through 
my hands for repairs, fitted with this escapement, 
and the term “half-chronometer’’ is as often used 
in speaking of it as any other name, and I must dis- 
agree with “T. M.” when he says *‘ half- 
chronometer’? is shopkeepers’ ‘‘clap-trap’’ to 
hoodwink customers, and is only a lever watch 
with a compensation balance. I admit that a 
‘‘cheap-jack,’’ or some dishonest shopkeeper, 
might try to palm off such a watch as a half- 
chronometer ; but that is not the question.—G. K., 
Stockton. 


[46598.] — Half-Chronometer. — I have not 
seen any answer that properly explains this ques- 
tion. “G. K.” is quite in error in putting forward 
Morton’s patent 14, which, by the way, is an un- 
known affair, comparatively speaking, to the prac- 
tical watchmaker. The principle is very old, and 
‘‘Saunier’’ says that ‘‘ escapements of this class 
have always been unsatisfactory, and for evident 
reasons,” which reasons he gives. Again, “T. M.” 
does not help inquirers at afl out of the difficulty, 
and certainly uses the ‘‘claptrap”’ with which he 
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saddles the o a e e aaa a eaa a a el ieee a ee ee by trying to ‘‘ hoodwink” 
the reader. This he does when he leads the reader 
astray by saying that ‘‘ a verge watch or a Yankee 
clock is as much a chronometer as any kind of 
timekeeper; but, as a trade term, it is only ap- 
plied to a watch with a detent escapement and a 
compensation balance.” And that is all the ex- 
planation we get about the ‘‘half-chronometer,”’ 
out of some five-and-forty lines of real, spread- 
eagle scribbling!. All the rest that he says the 
‘‘trade”’ already know, and have long known; 
whilst for those who move outside of the horolo- 
gical orbit it need never have been said, for the 
good and sufficient reason that they cannot com- 
prehend it. But we are not going to be ‘‘clap- 
trapped’’ and ‘‘hoodwinked’”’ in that way, and 
s T. M.” deserves to be cauterised for attempting 
to pass off upon the EnGLisH MECHANIC such 
pitiful, logical cheap-jackery. I make bold to 
affirm that there is not a sentient human being 
anywhere, who has anything whatever todo witha 
watch, but is perfectly aware that a chronometer isa 
distinct form of instrument standing by itself alone; 
and that it hasno moreconnection with a verge watch 
or Yankee clock than “T. M.” seems to have with 
the common-sense of the argument; and that is 
saying a good deal. And now about the half- 
chronometer. The term ‘‘half-chronometer,’’ in 
its clearly-understood meaning, is the expression 
for the highest possible development of the lever 
watch. It consists of a chronometer-balance and 
an isochronal-spring, whether flat, breguet, or 
cylindric; in other words, of two-thirds of the move- 
ment of a full chronometer, the only difference 
between it and the chronometer proper being in the 
lever-escapement instead of the detent. Take the 
lever out, and put the detent into the movement, 
and then’ the “ half” becomes the ‘‘ whole,” and 
vice versa, if you choose. Of course, the half”? 
is “adjusted”? and ‘*timed,’? as well as the 
‘‘whole.”’ If “T. M.” is in the trade, and hap- 
pens to send his verge watch or Yankee clock to a 
customer who bas ordered a chronometer, I am 
very strongly of opinion that a judge and jury 
will soon ‘*scarify’’ him out of his foolery. Let 
“T. M.” repent forthwith, and determine not to 
so insult the readers of the ENGLISH MECHANIC 
again. One word more. The name ‘* half- 
chronometer ” is very much abused by ‘‘ pushing 
tradesmen,” just as many things are abused; but 
the respectable maker will always, at once, explain 
to ou) in what it consists. Trust in no other.— 
C.8.M 

(46642. J— Drilling Fluid. — Bateman, East 
Greenwich, sells some salt which, dissolved in water, 
is the best stuff I ever saw for lubrication of drills 
and turning-tools. I have not any idea of what it 
is composed.—J. K. P. 


[16694.]—Brick Kiln with Down draught. 
— This should be about 12ft. wide, 7ft. to spring of 
arch, and 2lft. or 22ıt. is plenty long enough for n 
kiln of this sort: fire-holes llin. wide, lined with 
fire- brick and slake a little towards bottom of kiln, 
same aS bars, 2ft. Din. between holes, flue down 
the centre from one end to the other, 2ft. wide by 
2ft. deep, to be covered over with strong fireclay 
slabs set apart for draught. I should suggest a 
stack at each end of kiln, as it allows the steam to 
escape better, to stand about l0ft. or 12ft. above 
top of kiln, not too narrow to throttle steam, as 
this is a great matter in these sort of kilns. Should 
be able to tell you more about it if I knew the clay. 
Entrance at each end suitable for a brick barrow 
to enter easily ; should be three strong baulks each 
side, set in the ground and pinned together at top’; 
also a screw cramp at each end to be screwed up 
when it is ready fur burning. Further information 
if desired, — Brick-BurNER. 


(46702.]--Drills.—I think “A. F. W.” might 
have let *‘ Beetle Crusher ” alone with the answer 
he gave to 46702 query. Any experienced me- 
chanic will corroborate ‘‘Bectle Crusher’s”’ 
statement ‘‘that a drill for cutting brass ought 
to be ground to a sharper angle than a drill for 
iron,” and I may add, a drill for brass ought to be 
made a little harder and driven a good deal faster 
than one for iron. It is quite the reverse with a 
turning tool: for brass it ought to have a more 
obtuse angle.—D. D. M. L. 


[46709.]—Mildew on Composition Statues. 
—If “ Blackwater” gave some idea of the compo- 
sition of his statues, and also of what he means by 
mildew, he might obtain a useful reply. As his 
query stands, it is doubtful if anyone can do more 
than guess at an answer.—NvN. Dor. 


a. ]— Depositing- Trough. — The best 
ane line troughs with is pure sheet-lead, in 
a the joints have been burned, not soldered ; 
but perhaps you will find pitch answer, if applied 
as a paint in turpentine. For copper solutions the 
trough can be lined with a cement made of six 
parts Burgundy pitch and one part guttapercha, or 
the latter can be used alone; but when silver 
solutions are in question, guttapercha will not do, 
as the cyanide of potassium acts on the joints. 
The tanks used in large silver-plating works are 
now made of iron, sometimes with a thin lining of 


wood or a coat of cement. I have not tried the 
experiment, but I think, if you soaked your wood 
trough inside with melted parathion, it would answer 
well, provided you do not work with hot solutions. 
—W. E. G. M: 


[46711.]-—Terra-Cotta. — Do not the replies 


given pp. 73, Ti of the last greats answer this 


query ?—T. P 


[46719. TE ane: —If the oil, wick, 
and especially the ‘‘ &c.,’’ are always precisely the 
same, it follows that someone must cause the oil to 
overflow. It is probable that the conditions are 
not always precisely the same; but I do not see 
how the action can be explained without examining 
the lamp.—E. P. B 


[46720. ]—Pitch of Cogs.—This query has been 
answered many times in back volumes. Let 
‘‘ Jeff’? look on p. 539, No. 437, and refer to the 
indices since then.—T. P. 


[46728.]—Ferrules.—They are coloured either 
with lacquers or with stains. A bronze can be 
produced by brushing over a mixture of sal- 
ammoniac, common sult, and stroug vinegar, or by 
exposing the metal to fumes of hydrochloric acid 
or chloride of lime. In fact, there are many ways 
of doing them which you will find described in back 
volumes.—EssaR. 


(46729.] — Vegetable Ivory. — What is it 
querist wishes to know? I don’t understand what 
he means by preparing vegetable ivory, which is 
known as Coquilla nutsin commerce. If he wishes 
to make a pigment of them, I suppose that would 
be done by burning them in air-tight boxes and 
grinding.—Nun. Dor. 


[46730.]—Cheap O1ils.—Anyone who knows how 
to make a ‘‘ good lubricating oil’? at twopence per 
gallon, must be in possession of a secret of some 
commercial importance, and will scarcely be likely 
to impart it to others, except for a consideration.— 
Nun. Dor. 

[46745.|—Stopping Decayed Teeth.—Many 
thanks to all. I was afraid a mass of metal 
pressing against a nerve would cause much trouble. 
A druggist told me that there were several qualities 
of carbolic acid (nine or ten I think), and tbat the 
pure was 9d. per ounce, and was in the form of a 
white crystal like oxalic acid. It appears to me 
that a really perfect stopping for teeth is still 
unknown. It ought to be white, as hard as 
ivory, not easily friable, placeable in the cavity of 
the tooth, inthe form of a paste, not poisonous, 
and strongly adhesive to bone. It has often 
occurred tome (and it may not be anew idea), 
that a small cavity left in the stopping (internal) 
over a nerve, wou d preserve the latter, and prevent 
pain being caused by the plug. Like Mr. Ollard, I 
am a vegetarian, and have been for ten years. I 
do not smoke, except three or four times a year, as 
a cure for the toothache, and I seldom find it fail 
to do soin half an hour or so, but if it does fail, 
camphorated spirits of wine generally succeeds.— 
MURANO. 

[46758.]—Bicycle Varnish.—There are some 
special preparations advertised, but probably 
ordinary pale lacquer will answer as well. Make 
the wheel as hot us you can bear it, and apply with 
rapid strokes.—T. P. 


[146761.] — Compensated Watch.— I may 
tell “M, F.” that finding my watch some- 
times gaining and sometimes ‘losing, I bad it *‘ad- 
justed ’’ through a local watchmaker. It was sent 
to London, and examined by one who makes it a 
part of his business, and a contract was given that 
it should be done for 403. Ut wasdeclared to be a 
good watch and worth adjusting. I had it done, 
and it is vastly improved.—GIMEL. 


[46761.] — Compensated Watch.—‘'M. F.,”’ 
before buying his watch, should have exacted a 
written guarantee from the seller as to the 
amount of time that his watch should be allowed 
to vary in different temperatares. Some watch- 
makers are so conscientious that they will only use 
the term ‘‘ compensation balance’’ when speaking 
of watches that are sufficiently well compensated 
to be spoken of as watches having ‘‘ compensated 
balances” ; but they reserve this term for their pet 
watches of a superior standard of timekeeping. 
—PARKINSON aud FRropsmam, 4, Change-alley, | = 
London. 

[16767.]—Repolishing Ebonised Pianos.— 
It requires re-polishing with clear French polish, 
and if you have never tried your hand at the work 
it would be advisable to get a polisher to doit. 
There is nothing better than the polish, unless you 
have it varnished like a carriage, and that would 
cost rather too much.—T. P. 


[46793.]—Glueing Belt-Splicings.—Get some 
good glue, melt it in the ordinary way, and then 
add tannin, leaving it to digest until the whole 
becomes what is called ‘‘ropy.’’ Clean by skiving 
the ends of the belt to be spliced, and anoint both 
with the glue; place between two iron plates and 
clamp up until dry. Properly done, a very few 
a suffice to keep the splice firm.— 


[46828.]—G@.W.R. Vacuum-Brake.—The in- 
closed sketch of the cylinder of this brake will no 


=a ere Fg 


doubt be acceptable, showing the brakeon. A, 
continuous brake ; B, hollow piston-rod connected 
by branch pipe to continuous pipe ; C, piston; D, 

cylinder capable of moving freely up and down on 
the fixed piston, and connected at the bottom with 
brake-levers E. The piston is packed with an. 
indiarubber packing-ring F, so arranged that air. 
can pass freely from the bottom to the top of the 
cylinder; bat not from the top to the bottom. 
The piston-rod is also packed with an indiarubber 
ring. Brake on.—Air is admitted into the con- 

tinuous pipe and down the hollow piston-rod into 
the upper part of the cylinder, which pressing the 
indiarubber packing-ring against the sides of the 
cylinder, seals the vacuum on the under side of the 
piston, so that the pressure of air in the upper part 
uf the cylinder, having nothing to balance it on the 
other side of the piston, thrusts up the cylinder and 
presses the brake-blocks against the wheels. The 
air then slowly leaks thr ough a small hole G, into 
the lower part of the cylinder, and gradually Te- 

lease3 the brake. The driver can take off the 
brako by creating a vacuum with the ejector, the 
air is then exhausted from the pipes and cylinder, 
and the vacuum beipg equal on both sides of the 
piston, the cylinder falls of its own weight, and 
holds the brake off the whcels.—Nontu STAR. 


[16517.J—Equation.—A decisive proof that 
Mr. Lane Davies’ solution (p. 220) is founded on a 
fallacy, ss pointed out by “ M.I.C.E.” (p. 289), i 
the fact that the ¢/7cc unknowns are determined 
entirely from the two equations (3) and (a), the 
equations (1) and (2) being not used except in de- 
ducing (v). The fallacy is an old one, and it may 
be shortly expressed thus; if a = 0, then œ = bè, 
whence, on taking square roots, — « = 4, so that 
d= = ct. As “MiLC.E. suggests, there is abso- 
lutely no reason for expecting a quadratic solution ; 
there is, on the contrary, every reason for expecting 
the solution to be biquadratic,1.e., giving four values 
foreach unknown, as lco of the givenequutionsare of 
the second degree. ‘A Medical Studeut's” artifice 
(p. 267) is perfectly legitimate; since, however, 3 
is found by equating (A) and (B), + must be deter- 
mined from either (A) or (B), and not from (V), 
which, being derived only from (v) and (>), can be 
satistied by values that will not satisfy (c). Thus 
the second values given for the unknowns—inde- 
pendently of those for y and = being accidentally 
interchanged—are wrong. A direct solation is as 
follows :—Mr. Lane Davies’ equations (/)) and (1) 
give 2s — y= 18 «-) and: + y= 11 = zre- 
epee ye whence y = å (22 — J — 18 .«—}) and 
z= š (ll =e + l3e- i), and these values, substi- 
tuted in either (2) or (3), give on reduction 7 tut — 
do + 1001? — 198x + 324 = 0, the four roots of 
which must be determined in the usual way. Of 
these one is a 2, second 6:062610 very nearly, and 
the others imaginary. The corresponding real 
values of 7, z are 3, 6 and 2:301905, 2°635455 very 
nearly respectively. '—R. E. B. 


[46347.]-— Equation. — The spirit in which 
“ M.I.C.E.” criticises my solution 18 quite refresh- 
ing after the style which “ A Medical Student’? 
thought proper to indulge in. Neither of them, 
however, has proved a fallacy in my solution. I 
do not see how it can be correctly said that the 
terms which I multiplied together to form a quad- 
ratic are identical simply because they can be re- 
duced to an identity, any more than it. can be said 
that equations (C) and (d) are identical, which 
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manifestly are not; but they are the same equa- 
tions in another form as those multiplied together, 
and not, as your correspondents say—zy /2 — 
— xy /3 — 6,a form into which they can be re- 
duced. I quite agree with ‘“‘M.I.C.E.’’ that cast- 
ing out a factor, found by trial, as ‘A Medical 
Student”? has done, is not a quadratic solution. 
This can, and has been done, in various ways, 
better and shorter than the cumbrous process given 
by ‘A Medical Student.” ‘‘M.I.C.E.”? asks— 
tt Why should we expect to be able to solve the 
equation as a quadratic?’’ Itis simply because 
it was given to be solved as such. Herein lies the 
difficulty. It is easily enough solved as a bi-quad- 
ratic.—J. LANE DAVIES. 


(46854.]—Mechanical Action. — In the hope 
-that I have understood your query, I venture to 
suggest the following mechanism :—The zinc rods 
are raised and lowered by means of the handle A, 
which having a slot B, acts at the centre of a 
horizontal bar C, connecting the zinc-rods of the 


‘cells. The object of the slot is to give to the ends 
of the rods play, so as not to interfere with their 
vertical motion. The whole lever is a bell-crank 
lever, turning on pivots D D'. When A is depressed 
the rods will be lowered; at the same time the 
short lever E will move to the right, and together 
with it, fora short distance, the “belt” F, with 
the projections Gand H. When A is raised, the 
zincs are raised, and as soon as they are lifted to 
the top, H is pushed to the left. Every time that 
F moves to the right it enters a hole in the quad- 
rant K, which is fixed to the lid; L thus tixing 
it. H may be made as long as you like; G onl 
long enough to be acted upon by E, till K is pro- 
perly locked. If required, you could also easily 
arrange matters so that the handle A is outside 
the chest.—It. KANTHACK. 


(16874.J—Australian Railway Prospects.— 
The prospects for any competent railway men in 
Australia are good in either New South Wales or 
Victoria ; but, if possible, it would be advisable to 
get an appointment before starting, unless you can 
land with a little spare cash. The wages are good, 
but clothes and house-rent are dear.—S. M. 

{46879.J—Telephone Transmitter.—To Mr. 
ToLtmMan.—Will you kindly send ‘description of coil 
and how to make it, also should the carbon be 
plunged into mercury or not, and whether the pri- 
mary wire should be wound next to core or not? 
Should the core be a solid rod, or compesed of 
wires? A sketch of the connections, &c., will 
greatly oblige. —BEGINNER. 


[46883.] Bleaching Straw Hats.—These can 
be bleached by exposing them to the vapour of 
burning sulphur, which is about the best and 
cheapest method. It is usual to steam them first, 
and then put them into a chamber filled with 
sulphur vapour.—E. G. M. 


[46884.]—Varnishing.—The best varnish for 
the purpose is, I think, the best hard copal, but, as 
a rule, it is a spirit varnish that is generally used, 
such as brown hard. Ifthe chairs are painted it 
is cheaper to mix the final coat with some varnish 
such as copal.—T. P. 


|46901.])—Watt’s Parallel Motion.—I have to 
thank Mr. Fred. Walker for his reply to my query 
relative to the above. I think, however, that on 
consideration, he will see that he has not really 
met the point of my query. I assumed that the 
beam and the radius bar were equal and of given 
length, that their centres of motion were at a fixed 
distance apart, and that the point of attachment 
of the piston-rod was the middle point of the link ; 
and what I wanted was the length of the link to 
mako the motion most nearly rectilinear. To put 
the thing in a more mathematical form—Let J) = 
length of beam C B, or of radius-bar C’ R; 2c = 
distance between centres of motion CC’; 2a = 


Y | as given by ‘“W. S.” 


point of the link (when C C’ is taken as axis of x, 
and its middle point as origin), is 2? (z? + y? + aè 
ct y’. Now band c being given, what must « be 


that this equation may represent most - nearly 
a straight line? Will a? = cè — D? suffice? This 
relation would permit of the following 
being taken up:—Where C B R and © 
right angles.—A. J. SMITH. 


(46954.|—Dividing Apparatus,—In my reply 
on p. 290, line 16, strike out the words ‘‘in 
order.”’—J. K. P. 


[46956.]-—Chronometer and Watch-Rating. 
—The rating of instruments to tenths of seconds is 
entirely a ‘‘faculty’’ of practice with both eye 
and ear; indeed, hardly any two raters can tenth 
the time alike. A ship, or box, chronometer beats 
half-seconds; and in rating it, the eye must be on 
the seconds-hand, whilst the ear must be on the 
tick of the regulator. But a good deal must be 
approximate guess-work until long practice has 
elucated both ear and eye. An electric arrange- 
ment is possible to make the pendulum record the 
tenths of itself.—C. S. M. 


[46963.]—Astronomical.—I am much obliged 
to “ F.K.A.S.” for his lucid explanation of 
my difficulties, and to the Editor for engraving 
wood blocks for the same. I hope it has been use- 
ful to others besides myself. May.I further ask if 
the pence involved in the second question holds 
good in all pairs of bodies; for instance, between 
the earth and the sun, does the sun ‘‘in a sense”’ 
revolve round the earth—that is, round the centre 
of gravity between the two? And if so, would the 
sun be similarly affected by each and all the 
planets ?—GIMEL. 


[16975.]-Gravel.—A few days sea-voyage is 
an excellent cure. Sickness stirs up the acids in 
the body, and they reform heaithily.—N.O. 


[46983.]—-Cost of Concrete.—There is evidently 
some error in the calculations of ‘‘ W. S.,’ given 
in your last number. The mass of concrete is 
given as 38ft. by l4ft. by 5ft., or 2,660 cubic feet 
= 98°5 cubic yards. The cost for cement is 
£17 4s. = 2s. 10d., and not 3s. 4d. as given. The 
cost of slag, £14 = 3s. 6d., and not 4s. as given. 
Assuming the labour to be ls. 8d. a yard, as stated, 
the total cost per yard would be 8s., instead of 9s., 
I also notice an error in 
the statement that ‘‘ashlar, at 2s. 6d. per cubic 
foot = £1 2s. Gd. per yard.” As there are 27 
cubic feet in a cube yard, 2s. 6d. per foot = 
£3 7s. Gd. a yard. I wish to add that the estimate 
for concrete is extremely low, and isto be accounted 
for by the very small quantity of cement used. 
Taking the weight of cement at 107lb. per bushel 
(the usual specification is 112lb.), and the ton is 
equal to 1 cube yard, as only 8 tons of cement 
were used to 98°56 cubic yards, the cement was 
less than one-twelfth of the mass instead of one- 
sixth, as is generally specified. The cost, then, 
on the prices given by ‘W. S.” would be per 
yard. 
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11 6 per yard concrete. 


Even this is a very low cost. A friend of mine, a 
harbour engineer, who has great experience in 
concrete work, estimates the cost at about lds. a 
yard.— DENNY LANE. 


[47004.] -Bread.—‘‘ Disgusted Foreigner” begs 
the question. Less than six hours ago, I remarked 
to some friends with whom I am staying that 
during the past two years I have never tasted any 
bread in the United States equal to that on their 
table. There is much bad bread in this country as 
well as elsewhere; but in my opinion the highest 
perfection is reached here. English bread that 
is really ‘‘ semi-dried dough ”’ may owe its faulti- 
ness to badness of flour, or ignorance of the proper 
method of making, or lack of proper oven-heat in 
the baking. The bread that pleases me so much is 
undoubtedly made of good material, is well mani- 
pulated, and well baked. To abuse Euglish bread 
is what a Yankee would call ‘‘too thin.” —R. M. 
TUTTLE, Haddenham, Ely. 


(47022.]—Shaftine.—If “J. A.” would strip 
the brasses both of the footstep and the top of the 
shaft, it would make it all right. It is the shaft 
having too much play, and therefore, although it 
gets ever so much oil, it does not retain it.— 


lengths of link B R. Then the locus of the middle! D. D. M. L. 


(47022.])—Vertical Shaft.—The screaming 
noise you refer to is probably caused by the 
fact that when you oil your upper bearing the 
oil passes from between your bearings by 
gravity. I should recommend you to shrink a 
collar on the shaft immediately below the bear- 
ing, and make a circular grease-cup of tin to go 
on top of bearing. I may say that I had once a 
vertical shaft that screamed perpetually, but 
the fault lay in the step. I kept putting in new 


| brasses, to no good effect, till I put a hard wood 


bearing in, and filled it up with powdered plum- 
bago; that is eighteen months ago, and it has 
not screamed nor cut since.—FRED. WALKER. 


[47023.]—_Sea-Sickness.—Having crossed the 
Atlantic twice (my second voyage ending four days 
ago), let me give ‘“ A Rechabite ” some practical 
advice. The sea-sick passenger meets with a 
variety of advice when on shipboard. ‘he pas- 
senger who is never sick, and who eats a good deal, 
will urge the sufferer to eat freely, if even he 
vomits directly afterwards. Others will tell him 
to eat little or nothing. My plan is to eat nothing 
whatever during the first three days of the voyage. 
I am always very sick for two days; but if I were 
to eat at such times, the food would only serve to 
irritate the stomach, and keep me ill for a longer 
period. It is well while the mal de mer prevails to 
drink plain soda or Appollinaris water, avoiding 
all drinks that are sweet. Dr. Beard, of New York, 
who is thought by some to be an authority on such 
matters, advocates the use of bromides; but in my 
opinion the remedy is worse than the disease. 
Brandy, which is recommended by some persons, 
always makes me worse. Sea-sickness makes ove 
feel very miserable; but the philosopher accepts it 
as the inevitable penalty of the traveller.—R. M. 
TUTTLE, Haddenham, Ely. 


[47025.] — Medical Coil. — To Mr. FRED. 
WALKER.—I have a reel, 2łin. in diameter and 
gin. high, and a stand 8in. in diameter, standing 
upon three wooden feet. In the centre of the reel 
I have a iin. clearing hole, not reaching the bottom 
by a jin. ; into this is dropped a piece of din. iron, 
softened in the fire and allowed to cool gradually. 
This is long enough to project 2in. above the top. 
I have a small upright A in Fig. 2, of brass, 
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screwed at both ends, one end to screw through 
the top of the reel and project a little below to 
allow of attachment, the other to fit a brass milled 
nut D. B isaslip of thin copper sheet, sin. by 
2in., to which is riveted a small soft iron cone C, 
and a hole at ò has a small piece of platinum 
riveted through it. E is a slip of brass sheet 4 
thick and + wide, bent in form shown, with two 
wood screw holes in feet to fix by. A milled- 
headed screw F passes through this, to which a 
piece of platinum wire has been soldered. This 
fitting is placed athwart the contact-breaker, so 
that the platinum point of F is immediately over 
the platinum at /; when fixed up, the iron cone C 
should be 3-lG6in. above the soft iron core. 
Now as to wire, I had }lb. of No. 22 at 3s. 
the pound, cotton covered, and commenced to wind 
from the top of the cylinder, first boring a hole so 
as to pass the end down and connect to binding- 
screw A, Fig. 1. I then wound right-handed, and 
at each third coil soaked with melted parafiia, first 
baring the wire alternately at top and bottom of 
each third helix, soldering thereunto a short wire to 
each, which passes down under the stand and 
comes up in front of the coil. To each short wire 
is soldered a piece of brass wire fin. diameter, 
standing in a semicircle, and tin. high; the end of 
the wiro itself, when all is wound on, is fixed to 
the last of these wire uprights, and called the 
strongest power. This power is also connected by 
a short wire to upright A, Fig. 2. The bent brass 
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E is connected to binding«screw B, which, with A, 
is for battery connections. The wire which is 
connected with E and B is also connected with 
binding-screw D. Between the reel and the brass 
powers there is a brass wire bent, as shown at E, 
Fig: 1, having on if a slip of brass long enough to 
rest on the powers, and moving easily enough to 
rest on any at pleasure. This brass wire is con- 
nected to binding-screw C, which, with D, is for 
patients. Two brass tubes, lin. by 6in., should 
have ends and binding-screws soldered to them for 
handles; also there should be a circular piece of 
brass sheet, hammered concave, and soldered to 
wire for a spine attachment. This completes the 
coil. Its cost is about 6s., and one Daniell cell 
will give a fair shock ; two will render the manipu- 
lation of the powers necessary, It should be re- 
membered that what renders medical galvanism 
futile in many.cases is that the application of the 
current is not understood. The positive and 
negative binding-screws are those opposite the 
corresponding battery connections. For rheumatism 
the positive pole should be placed on the spine, and 
the negative on the hands or part uffected ; indi- 
gestion the reverse ; and so on.—F RED. WALKER. 


[47027.|—Electric Current.—The current is 
pooneet from all the coils at once, though in a 
ess degree from some than others (see Fig. 1). 


The greatest current is produced from coils at A 
and A’—the least, in those at Band B’. If there were 
no iron ring the current would be very small. The 
ring has the effect of so placing the lines of force 
that they are in the best condition for being cut by 
the coils in their rotation. If ring were not there, 
lines of force would go straight from pole to pole, 
and no coils would cut them. I do not think there 
is any other better than the Gramme.—W. H. L. H. 


[47034.]}—Dog Chuck for Lathe.—I beg to 
hand “E. D.” a tracing of a 4-screw dog-chuck, 
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which is self-explanatory and fully dimensioned. 
Front and side elevations are ltin. to the foot; de- 
tails { size.—H. L. CRATE. 


[47032.]—Stonehenge and Sun-Worship.— 
It is stated there are two gnomons and stations 
at Stonehenge for observing sunrise 21st June and 
sunset 21st Dec., but there are none existing for 
sunrise at the winter solstice or for sunset at the 
summer solstice, unless the same gnomons were 
used.—W, B. P. 


[47032.]-—Stonehenge.—As ‘“‘ Neo” is so very 
interested in Stonehenge, he could not do better 
than read the chapter which is devoted to the sub- 
ject in ‘‘ English Traits,” by the American philo- 
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sopher who has so recently passed away, Ralph 
Waldo Emerson.—W. HENLY RICHMOND. 


147032.) — Stonehenge. — I have to thank 
“ Diamond ” and ‘‘ F.R.A.S.’’ for assistance given 
and promise of further. The reputed cromlech I 
refer to is situate at Clun, in the S.W. corner of 
Shropshire, 52° 25’ N. latitude. If any correction 
is necessary for the fraction of a degree difference 
in latitude between Beaumaris and Clun, I should 
be obliged if ‘*F.R.A.S.’’ would give it at once. 
The plantation is not a complete circle. There 
would appear to have been two angles, and the 
boulder (10ft. long) lies opposite the southernmost 
one, and pointing towards latest sun rising. Is 
there anything unusual in this? I am extremely 
interested in the matter, and hope to report further 
to the ENa1iisH MECHANIO.—NEO. . 


(47033.]—Mining Questions.—The way to 
pe atte to rebar an oblong shaft depends a great 
eal upon the circumstances. If the size of the 
shaft must be kept at 14ft. by 6ft., it will necessi- 
tate the removal of some of the old wood; to do 
which, it would be best’to commence at the top, 
and secure the sides by temporary supports, the 
number of which and the way of fixing will alto- 
gether depend upon circumstances. If there is 
room for the bars to be fixed inside the old casing, 
there will be no difficulty whatever in re-barring 
the shaft. Column pipes for pumping should be 
fixed perfectly plumb, by means of a line and stays, 
put in every 6ft. at least. Wooden guides for 
cages should also be put in perpendicular and 
secure. In most cases two will suffice, one at each 
end of cage, with four receiving guides at top and 
bottom. The two guides should be in a right line 
with the winding rope.—G. WoRLAND. 


47035.|—Safety-Valve for Kitchen Boiler. 
—In my opinion, and most of the plumbing trade, 
the best valve for kitchen boilers is the one manu- 
factured by Messrs. John Warner and Sons, and 
sold by all plumbers—the Randall’s Patent Safety- 
Valve. —CHas. HOSKEN. 


(47037.] —-Watchmakers and Jewellers. — 
Yes, there is. Kelly’s people publish ‘‘ The Watch 
and Clock, Goldsmiths’ and Jewellers’ Directory.” 
Price 20s.—C. S. M. 


[47053.] — Conservatory.— A Question for 
Spectrum Analysis.— Using ground-glass for a 
conservatory is certainly a drawback. Ordinary 
plain glass transmits only the luminous rays of the 
sun, and is opaque to the non-luminous heat rays. 
The only heat- giving power of the sun’s rays in a 
conservatory made of plain glass is therefore due 
to the luminous rays of the sun. Now, in the case 
of ground-glass, owing to repeated reflection and 
the dispersion of light, the number of luminous 
rays entering the conservatery is reduced, and 
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therefore also the amount of heat. 
notice these differences of light and heat by going 


Anyone may 


into a room with plain glass windows, and then 
into one with windows of ground-glass. But it is 
just possible that the flowers would thrive better 
by a more careful attention to the conservatory. 
The latter should be so constructed as to admit 
abundance of air; and, in summer-time, the roof 
(and better still, the glazed sides as well, except 
the north side), should be removed, as the rain, 
dew, and the direct rays of the sun produce a rich- 
ness of foliage and vividness of colour in plants 
that cannot be brought about by any artificial 
means. Without this, the plants in a few years 
become long-stemmed, naked, and almost, orquite, 
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destitute of colour, except white, and are anything 
but beautiful.—J. JONES. 


[47056.]—Bacteria.—It seems to me, who pass 
much of my life studying and fighting these beings, 
that ‘‘Cygnet’s’’ difficulty is due to not boiling 
the wort after straining from the rye and malt 
meal. Unless this is done it is not possible to keep 
the barm free from the germs of bacteria—lactic, 
acetic, butyric—because, in spite of scientific 
theory to the contrary, practical men who have 
only observation and experience as their guides 
irresistibly conclude that these germs have their 
origin in the albuminoids of the cereals employed 
in brewing. The albuminous matter or endosperm 
of cereals, such as barley and rye, is composed of a 
mass of cells united into a tissue, and it is the con- 
tents of these tissue cells that are called endosperm 
and carbo-hydrates. This endosperm consists of 
three, if not four, distinct albuminoids or proteids 
—soluble albumen, soluble casein, fibrine (organ- 
ised nuclei), and aleurone—which there is reason 
to believe are of different chemical or molecular 
constitution ; judged to beso not from chemical 
analysis, but because they are coagulated and 
rendered inert in water at different temperatures. 
The lactic ferments which “ Cygnet ? en- 
courages, by leaving aside the mash or wort for 
twenty-four hours before the alcoholic torulæ are 
added, is, as was pointed out by M. Mége-Mouries, 
transformed soluble vegetable casein. This lactic 
ferment, which I have no difficulty in controlling 
in flour barm at;tem peratures below 80° Fahr., has a 
decomposing action on vegetable fibrine cells; 
their normal development in a fermentable fluid 
into torule by endogenous division is arrested ; 
they dissolve, and the granular protoplasm, in the 
presence of excess of acid, develops into butyric 
and acetic germs. The practical brewer and baker, 
with knowledge born of experience, while they 
may not reason as above, act on the assumption 
thatit is true, and the brewer will not linger in 
bringing the wort to a boil after straining, 
boiling briskly and thoroughly, till he sees the 
albuminous matter coagulated and in flocks. The 
lactic producing soluble casein is not killed 
by merely raising the heat of the wort to 212° 
Fahr. That is why milk boiled at that temperature 
will not keep, even although atmospheric germs 
are excluded; but, prolonged boiling of the wort, 
aided by the astringent tannin of the hop, will 
coagulate thecasein, and that, I believe, is the reason 
for the almost total absence of lactic organisms from 
British beers. And that is also why “Cygnet” 
finds skimmings from a back attenuated with 
pure yeast contain few bacteria. The brewer 
coagulates the casein and fibrine from which they 
arise, and renders these substances soluble and 
assimilable to the alcoholic torule. ‘‘ Cygnet’s ” 
difficulty to coax the ‘‘old mother” to send her 
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offsprings to the surface as skimmings after the 
first broust is doubtless due, not so much to the 
presence of bacteria, but to the not boiling of the 
wort. If pure malt, and not more pure sound rye is 
used than the malt diastase can invert, and the 
wort resulting from their proper mashing is 
thoroughly boiled, cooled rapidly, and fermenta- 
tion started (according to quantity), between 51° 
Fahr. and 70° Fahr., and the proper saline elements 
are present necessary for healthy cell-life, then no 
power innature, that I know of, except an atmo- 
sphere chemically altered by electricity, will prevent 
the yeast rising to the surface. But ‘Cygnet’? 
would, there can be no doubt, produce a purer and 
stronger yeast with a bottom rather than a surface 
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fermentation, whether the wort is boiled or un- 
boiled ; his aim being yeast rather than a high 
alcoholic and rapidly fermented beer. And it is 
advisable to start each new fermentation with a 
“store ’’ or ‘‘ mother ”’ from malt beer skimmings. 
I find, in my experiments with yeast, the best and 
purest food for the cells is the ash of carbonised 
tigs, raisins, and malt grains. Unfortunately the 
ash is black, and the fluid is a porter-colour in 
proportion to quantity of ash. The ferment tubs 
should be covered till fermentation is in full force, 
and carbonic acid is being rapidly evolved. As to 
keeping the yeast covered or uncovered, it is of 
more consequence to keep it cool, but. if covered, 
it should be in a barrol, full, and made air-tight ; 
if kept in open tubs, leave them open and un- 
covered, so as to allow the cells free oxygen for 
respiration, instead of compelling them to obtain 
this necessary oxygen from any unaltered sugar, 
or from the protoplasm and cellulose of weak cells 
which the stronger cells kill by excreting an acid 
inversive ferment.—W. A. THoms, F.R.M.S. 


[47061.]|—Mixing Brass for Melting.—Put 
5oz. copper into a small crucible, melt it, and then 
throw in 2oz. melted zinc; stir it with a stick of 
wond, and pour it out into a hole in your moulding 
sand. When cold, try the metal with a file for 
colour. Then remelt, and when melted add $oz. 
lead, and, if the colour is too deep, 40z. to loz. 
zinc, according to judgment, as experience is the 
only guide. Do not use any tin, solder, antimony, 
or gunmetal to mix with the brass, or it will be 
hard. The lead used should be quite pure. For 
larger quantity use proportionate weights; but 
judgment is required, as copper is very variable.— 
J. SUTCLIFFE. 

(47064.]—Flight of Rifle-Bullet.—The pro- 
blems proposed by ‘‘ A Rifleman ” are indetermi- 
nate for want of sufficient data. The following 
equation will show this and may interest him. If 
d be the lateral deviation of the bullet in feet, 
caused by the wind ; ¢ the time of flight in seconds ; 
v the velocity of the wind in ft. per sec. ; æ the 
lateral acceleration of the bullet in ft. per sec. for 
unit velocity of wind ve per sec.); then we have 
this equation—viz., d = tv —l/a log (tav +1). 
The constants v and a must be given or ascertained 
by experiment. The datum of ‘‘A Rifleman ” that 
d = ‘oft. for the first 100 yards, combined with the 
others, would enable us to find ¢ for the first 100 
yards ; but mathematics will not enable us to deduce 
thence the time of describing the next 100 yards, 
which time must be known in order to get the 
lateral deviation at 200 yards. For the high velocity 
of a projectile, the relation between it and the 
resistance of the air can only be given by an em- 
pirical and but approximate formula. The above 
equation depends on the fact that, for a low velo- 
city, such as that of a moderate breeze, the pressure 
of the air is sensibly proportional to the square of 
that velocity. The equation enables us to see this 
much, that for a gentle breeze in which v is small, 
the deviation is nearly proportional to v and to the 
time of flight; also that as the time of describing 
each successive 100 yards increases very rapidly 
from the resistance of the air, the deviation in- 
creases very much more rapidly than the distance 
traversed by the ball. For further information it 
is necessary to consult empirically-constructed 
tables. —DUBLINIENSIS. 


[47068.]—_Swelling and Pain about the 
Knees.—Homeceopathic remedy for young gent.: 
Aconite, two pilules every four hours for two or 
three days. For young lady, arnica pilules two 
every three hours for two days; at first arnica 
lotion for the knees, every day kept moist with 
soft linen.—A SYMPATHISER. 


{47069.]—Fruit-Growing.—Books on this sub- 
ject seem to be rather scarce. There is a work 
entitled ‘‘Our Common Fruits,” by Mrs. Bayle 
Bernard, which will most probably give ‘* High- 
lander’’ all the information he requires.—W. 
Henuty RICHMOND. 


'47077.]—Casehardening.—The most simple 
method by which ‘‘Cycle”’ can caseharden his 
collars is to take a small cast-iron box, close at one 
end, fill it with coal-dust, the collars being in the 
midst of the dust, cement up the open end of box 
with clay to exclude all air, heat the box in a bright 
fire for four hours. Quench them in water con- 
taining a small quantity of salt. A small quanti 
of yellow prussiate of potash will greatly facilitate 
the hardening.—h. Paxton. 


(47079.]—Regulator.—The index-plate at the 
bottom of the pendulum of a regulator is for the 
purpose of showing through how many degrees of 
a circle the pendulum is swinging. This is useful 
to the clockmaker when adjusting the amount of 
weight necessary to drive the clock. It is also 
useful as giving an indication by the diminished 
arc of vibration of the pendulum of the effect of 
cold on the oil of the clock, as also to indicate 
when it is positively necessary that the clock 
should be cleaned.—PARKINSON and FRODSHAM, 4, 
Chenge-alley, London. 


{47079.]—_Regulator. — The index-plate over 


which the regulator pendulum swings, is to indi- 
cate the degrees of arc on each side of zero. Its 
proper name is ‘‘degree-plate,’’ and its use is to 
show, or point, by means of the pointer at the end 
of the pendulum, whether the same arc of the 
swing—to use a home-made expression—is being 
kept, whether it varies, and in what sum the 
variation consists. The degree-plate is marked 
1°, 2°, 3°, 4° on each side of zero, or the line 
which the pendulum covers when hanging in a 
state of rest. It may be interesting to mention 
that the first clock with a pendulum that was 
made in England was by a horologist named 
Richard Harris, in 1641, and was set going in St. 
Paul’s Church, Covent-garden.—C. S. M. 


[47080.]--Fits.—I believe all fits are caused by 
worms. Take cina, three pilules, night and morning 
for a week or two: then china for 1a week, &.— 
HOMŒOPATHY. 


[47083.]-—Diabetes.—Consult a good homeo- 
pathic doctor. Common unsweetened gin with 
cold water, taken night and morning, might be 
tried first.—A SyMPATHISER. 


UNANSWERED QUERIES. 
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The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


46495. Silicate Paint, p. 90. 

46502. Proportioning Slide Valves, 91. 
46505. Movable Stage for Theatrical Performances, 91. 
46608. Lime-burning, 91. 

46521. Emigration—South Africa, 91. 
46522. Oil-Extraction by Carbon Disulphide, 91. 
46528. L. and N.W. Engines, 91. 

46527. Memorandum Tablets, 91. 

46515. Purification of Water, 92. 

46546. Moulds for Glass, 92. 

46549. Science Questions, 92. 

46701. Moment of Inertia, p. 183. 

46705. Cart Axle Grease, 183. 

46706. Bleaching Palm Oil, 183. 

46722. Clockmaker’s Lathe, 183. 

46723. Marbling Chimneypiece, 183. 
46786. Deliqu¢scence of Salts, 183. 

46787. Wild’s Anemometer, 183. 

46744. Marble, 184. 

46748. Sharpening Carpenter’s Says, 184. 
46749. Hay, 184. 

46750. Thricycles, 184. 

46751. Windmill, 184. 


46759. G.W. Goods Engine, 184. 


USEFUL AND SCIENTIFIC NOTES. 
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Fossils uniting the Characters of Pigs 
and of Monkeys.—Some time ago M. P. Gervais 
discovered in Upper Eocene strata, near Apt, in 
France, a portion of an upper jaw with teeth 
which exhibited an analogy to those of certain 
omnivorous pacbyderms allied to the Suide, and 
yet resembled in other respects those of the mon- 

eys. For this fossil (singe-cochon) he suggested 
the appropriate name of Cebocherus. In studying 
the mammalian remains found in the phosphorite 
deposits of Quercy, M. H. Filhol detected several 
specimens of Cebocherius, which enabled him more 
fully to describe the dentition, our knowledge of 
which was previously very imperfect. But he also 
discovered other somewhat similar remains, which 
approached yet more nearly to the monkeys, and to 
these he gave the generic name of Doliocherus. 
Quite lately he has obtained an almost complete 
head, with lower jaw in place. This unique 
fossil he described before the Académie des Sciences 
at their meeting on May 1. It is, therefore, now 
proved beyond all doubt that there existed during 
the late Eocene period a group of mammals (Pachy- 
simians) which united many of the characteristics 
of the pigs on the one hand with those of the mon- 
keys on the other—an association of characters 
which naturally gives to these fossils a peculiar 


ty | interest to the student of evolution. 


OF the 400,000 tens of Bessemer ingots which 
were used for other purposes than rails in 1881, a 
large part took the form of blooms for export to 
the United States. The production of blooms in 
1881 was about 100,000 tons in excess of that of 
any former year. About 50,000 tons of ingots 
were manufactured into tires, axles, and general 
forgings; and 15,000 tons were made into angles 
for shipbuilding purposes, and so forth. 


THE Census Bareau revised report of the United 
States Popula don statistics shows an area of 
2,900,170 square miles. The population is 50,155,783, 
the number of families 9,945,916, and of dwellings 
895,512, being an average of 17} persons to each 
square mile. 
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[47086.j—Pisture Frames.—<Are there any rules 
of the materia], colour, breadth, depth, and section of 
these? I am a perfect novice in this matter, and 
picture-frame makers I find cannot help oneinit. Th y 
can only siy such and such a kind of frame usually goes 
with water-colours, engravings, or photographs, as the 
case may be ; which, being interpreted, means that such 
and such is the present fashion. I have been led into 
asking these questions through endeavouring to find a 
substitute for gilt mouldings for framing—a detail in 
household decoration not surpassed by any other, in my 
opinion, for vulgarity and pretentiousness ; and I have 
thought the various woods offer a desirable field for the 
necessary variety required, and where their natural 
colour is not suitable it might be treated in some unob- 
jectionable manner to make it so. I should esteem ita 
favour if any of your readers (and I sbonld think there 
are many who could) give me a few hints or refer me 
to any published information on the subject. I do not 
want expensive frames.—Satr. 


_ (47087.}—Small Launch.—I am thinking of build- 
ing a small launch. Will some practical reader of the 
“ E. M.” kindly give me the benefit of his advice on a 
few points? It is to be 18ft. long and 5ft. beam—at 
least. so far as at present decided. I want to get a good 
speed, and light draught of water; the lines will be 
tolerably fine for the sake of speed. I want to know 
whether a steam cylinder 3in. by 5in. will be sufficient to 

ive a good speed, worked at, say, 80lb. pressure, what 

nd of boiler to get—whether vertical or horizontal—and 
dimensions of it ? What would be the best kind of screw, 
what size must it be, where could I get it from, and ap- 
proximate cost? I suppose, for a river launch, that 
twin screws would really be the best. But I am afraid 
that in a small boat the machinery would be too compli- 
cated ;—I should be glad of advice on this point. Iam 
of course, aware that it will be impossible to get all my 
requirements in a small boat. If great speed is required, 
a great deal of space must be given up to machinery. 
But I shall be extremely obliged if some reader will 
kindly proportion all the principal parts for m°’, so as to 
get the best effect. One naturally does not like to be 
passed by every small tug on a river, and, therefore, 
wants some degree of speed. I shall be glad, therefore, 
if anyone, in giving me advice, will also estimate the 
speed.—MABINER. 


[47088.—To Dr. Edmunds.—I have a child 16 
months old very backward in every respect ; has not yct 
a single tooth through, no strength in her legs to make 
any attempt at walking, and is very small. Itseems to 
me she does not assimilate all the food she takes (milk 
and bread, sago pudding, oatmeal. &c.), as, notwith- 
standing her being tolerably hearty for so small a child, 
she does not make flesh, and is really very poorly. Born 
a little prematurely, owing to a fall a fortnight before 
birth.—J. N. W. 


'47089.]—Fossil.—Can anyone tell me the name of 
the fossil of which I send a sketch? It is in a depres- 
sion in a stone which my dog brought me out of a 


W/L 
li ( ) è 


hedge. The sketch is natural size, the part a being 
light brown, b very small cellular formation, and the 
rest of the stone apparently flint.—W. E. K. 


[47090.|—Tramway into Gravel-pit.—I am now 
about laying down the metals. How much higher the 


A 


outer rail ought to be than the inner one, the outer one 
laid to a 68ft. radius, the inner one abovt 65ft. radius ; 
the incline of the line is 10ft. in 140ft. Note.—The 
horse will only walk with truck-load of gravel.—H. 
Booker, Sidcup, Kent. 


{47091.]—Inhabited Hcuse Duty.— To Mae. 
Fsep WETHEBFIELD.—I have built a house and shop, 
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the domestic apartments. of which are not completed, 
and the shop is occupied. only. in the daytime for busi- 
ness, no one sleeping on the premises at night; but I 
find I have to pay inhabited“ house duty, rates, and in- 
come tax. Will you tell me what rates ynd taxes can 
legally be demanded ? and oblige—J1uzo. 


[47092.)—_Optical Illusion.—To Dr. Enomunps.—I 
have forsume time, when looking at a bright light backed 
with a dark ground, observed a halo strongly tinged with 
prismatic colours, the red rays outside the circle, the 
violet inside, the inclosed space filled with radial lines 
or rays. Plcase say to what cause this optical illusion is 
due, and whether it could be got rid of? I mayadd 
that Iam wellup in years, but enjoy a good state of 
health.—P. M. 


[47093.]—Double Steam-chest.—I have a model 
steam-engine of two cylinders, each 1łin. by 2}in., worked 
of course, on the same shaft, and the two ‘‘ throws ”’ or 
cranks of the Jatter are only 2in. apart (inside), thus 
making the faces of the cylinders {against which the 
slides work) 13in. apart. Now, I want some of your 
kind correspondents or readers to say if I can introduce a 
slide-valve of such dimensions and shape as can be con- 
veniently fixed between the two cylinders. The engine 
has hitherto been worked by the slide-valves being out- 
side the cylinder ; but as this necessitated two steam- 
pipes and two exhauste, I am anxious to change. How 
can I manage to get the two eccentrics on the inside of 
the crank-shaft, also ?—J. M. L. 


(47094.}—-Combustion of Coal.— Will any of your 
numerous chemical experts tell me how to work out in 
plain figures the quantity of atmospheric air required to 
rae CO? ? or, in other words, suppose the analysis of 
coal was— 


Carbon ...essessescsssosssore EET 88°42 
Hydrogen. shcscivcsewesisksvaneustasdacete 5°61 
ONS RON: ssesssssosssesoss errr dali cee . 597 


Calculate the we'ght of air required to burn 20cwt.— 
ATMOSPHERIC AIR. 


(47095.}~Paint for Loco. Engines.—Will any- 
one inform me what ingredients to use in mixing paint 
for loco. engine, so as to stand heat, the finishing coats 
n be green and brown? Also, what varnish to use ?— 

YMRY, 

[47096.]—Legal.—_To Mr. Feen. WETHERFIRLD, 
Solicitor.—Last January I fell out of work, and my wife, 
instead of stopping with me and earning what she 
could as a tailoress, went home to her father, and now 
she will not come back, though I have sent repeatedly 
and asked her. I sent her money When I got in work 
again, but have now discontinued sending money, as she 
will not come back. Now she has put it into a solicitor’s 
hands, and be bas.sent me a letter to say unless I main- 
tain my wife, he is instructed to issue proceedings 
against me. My wife and her mother came to my place 
when I was out, and removed several articles of furni- 
ture which have been bought with my moncy, as well as 
a sewing-machine which I bought for her. Will you 
kindly tellme whcther the was acting right in doing 
this, and whether they can compel me to keep ber while 
she is away against my Wish 7—aNn UNFORTUNATE BENF- 
DICT. 


[47097.}-Loss of Smell.—To Dr. Epuvxns.—I 
should feel very grateful for advice on the following 
case :—I have been subject to a cold in the head, more 
or less, for the last seven years, and for the last four 
years my sense of smell has almost gone. Sometimes in 
the morning I can smell a little, but towards the after- 
noon or evening I cannot smell at all, Otherwise, I en- 
joy very good hea’th. I am engaged out of doors ; age 
25. <Any doctors I have consulted, say that the affection 
of the nose has become chronic, but that a change of air 
might ae a good—which I have tried, but without suc- 
cess.—T. H. 


[47098.1—Engine Queries.—Will any reader give 
me information on the following questions ?—1. To find 
the angular advance of an engine? 2. To iind the angle 
of the crank, and position of the piston at any part of 
the stroke ? 3. How I may find the pressure of water in 
a tank when full, which has an incline base !—PueEnix, 


[47099.] — Sunrise and Sunset. — Would 
+ F.R.A.8.” kindly state at what point of the horizon 
the sun rises and sets 21 June and 21 Dec., respectively, 
in latitude 51° 2’ 45’ N. 1—W. B. P. 


[47100.|—Loco.-valve Setting.—Will someone 
kindly inform me how to try over a pair of valves to get 
correct Jength of eccentric rods, &c., and the use of the 
circles that I have seen valve-setters make on a piece of 
brass when getting length of rods !—Dome-vJoinrT. 


{47101.]—Polypus.—To Dr. Epsuunxps.—I suffer 
from this ailment, and have it cut every few months, but 
there seems no prospect of a cure. I see in No. 326 of 
“ ours,” replies 7763, p. 340, two correspondents give 
remedies. One advises a few drops of “ Dutch drops ” 
to be putin a spoon and applied with a camel-hair 
brush as far up the nostril as possible every fcw hours, 
when the polypus will wither away in a few wecks at 
most. Another states that ‘‘ after paying numerous 
guineas to the doctors to no purpose, he was cured of 
polypus by taking tannin as a snuff”? On p. 416, No. 
329, another writer says: ‘‘ Use fox-glove leaves dried 
and powdered, and take it as enuff.” Onp. 516, reply 
10496, No. 358, another writer gives the following, taken 
from * Dr. Skelton’s Science and Practice of Meaicine ”’: 
Gallic acid, two drachms ; male fern root powdered, two 
drachms ; sanguinaria, one drachm ; triturate finely and 
usc freely as snuff, Said to be an excellent remedy if 
the nasal bones are not affected. Does Dr. Edmunds 
think either of these remedies likely to be of use, and if 
he has not much opinion of them, would their applica- 
tion be injurious in any way ?—D. L. 


[47102.|—_Astronomy.—Prof. R. S. Ball, in his lcc- 
ture ‘‘ A Glimpse through the Corridors of Time ” (cide 
“E. M,” Nov. 4, 1881, pp. 204), affirms that the day is 
becoming longer and longer as the moon becomes more 
remote, and at some period of the moon’s proximity the 
duration of the day was not more than three hours, with 
a tide flowing over the whole of England. With 
diminishing tide, the friction, surely, will diminish also— 
the day, therefore, diminishing too, as the moon is more 
remote—as, admitting the likelihood or truth of this ale 
most uncommon “ beautiful” tidal bypothesis, with 


the loss of friction, the carth’s velocity will gain. 
Oppositely, then, the day will be longer in proportion to 
flow of tide, or three days, possibly, might be more like 
the globe’s rotation period with the tide so mighty as 
described. Thinking it a little odd the professor shoul1 
s0 seem to transpose the conditions, some astrooomer 
might kindly throw light on the question, and oblige— 
NTEBEST. 


[471023.—Explosions in Collieries.—Poəsibly 
some one of the erudite chemical contributors to the 
columns of the “ E. M.,”?” &c., would kindly inform me 
if conceivably is to be entertained the admission of a 
flow of non-explosive or neutralising gas into the coal- 
pit.either with the air-current or otherwise, for the object 
of destroying the explosive properties of the igniting hy- 
drogen or carburetted gas; and either by combining 
with it or diluting it, carry it off, innocuous, or materially 
modify its risks and repetitions of fatalities. Such, say, 
nitrogenic gas, if not in itself too seriously injurious to 
life in the pit, to be contained in gas-holders below in 
the workings, or at the pit mouth, for service if occasion 
required, for purifying or, if possible, rendering more 
secure the mine.—AnTI-Risk. 


(47104.]—_Light Punt.—Will someone who knows 
all about it, kindly give me full instructions, with 
measurements, prices, &c., for making a miniature punt, 
having canyas sides and ends, very light, narrow, and 
swift, but capable of carrying two persons? Also, in- 
structions for an amateur to make a pair of oars or 
paddles for the above, to be used when necessary.—MeEp- 
WAY. 


(47105.]—Enamel for Silver Prints.—Will 
someone kindly give me instructions for making and 
using an enamel for photographs ? Is there any kind of 
varnith ever used to give them a bright and evensurface ? 
If so, what is the formula? I have a small bottle of 
Newman’s enamel-paste, which is very thick and stiff, 
Ought it to be so, or ougbt I to dilute it with anything ? 
It is so thick that I can hardly wipe it off the print, as 
the directions say it should be done.—Joun Hace. 


[47106.]—Dry-plate Photography.—Will any 
reader please answer the following queries ?—1. In 
‘* Easy Lessons in Dry-plate Photcgraphy,’ a few 
numbers back, is mentioned a *‘ simple lens ” among the 
lenses used in photop Tapay, Am I to understand that 
this is simply an ordinary meniscus, with the convex 
side towards the prepared plate. I have used such a lens 
but did not get the picture properly distinct, from the 
plate being out of focus. I assign this to one of two 
causes, cither that the ground-glass and plate were not 
in the same position, or that the luminous and actinic 
foci of the lens did not coincide. Can anyone tell me is 
the latter the most likely ? 2. What does “ emulsify ” 
mean, and what changes does the gelatine undergo in 
the process? 3. Will soaking a gelatine film in alum 
solution render it hard, so that it cannot be washed 
away by running water 1—F. J. N-, Liverpool. 


[47107..—Bleaching Oats.—Can any of your 
readers inform me of any other means of bleaching oats, 
except by drying on kiln and using sulphur ?—Novice. 


{47108.}—Spring Blind.—I want to make some 
outside blinds for room-windows. Will some reader of 
the ‘‘ E. M.” tell me how to make the spring to fit on 
the roller, so when a cord is pulled the blind will go up ? 
A sketch will greatly assist—One 18 A Fix. 


(47109.|-Gymnastics.—Could any of the readers 
of this paper inform me what are the best movements 
with dumb-bells to cure a high shoulder caused by work- 
ing the hammer with the right hand ?—D. D. M. L. 


(47110.)—Template.—Will some reader describe the 
process of straightening a buckled template with a hand 
hammer ?—D. D. M. L. 


[47111.—To Mr. Lancaster.—I wish to store up 
enough energy in a Sutton’s secondary battery to work a 
smalt Swan incandescent lamp of about 3 or 4-candle 
power to light a small room with. Can you inform me 
as to the necessary size and number of copper and lead 
plates to be able to depend upon its working the lamp 
for about three boura or so every day? Can you give 
me particulars as to the making of a small dynamo to 
be able to charge it in about five hours or so by working 
it from the latbe when the lathe isin ordinary use? Or 
if you are not able, can you tell me where I shall be able 
to get a description of the general construction of 
dynumos? and obligc—ATELIER. 


(47112..—_Welding Cast Steel.—Can any reader 
amal? tell me what L could use to weld cast-steel j— 
ULCAN. 


{47113.'— Bronzing Moderator Lamp.—I have 
a bronzed brass moderator lamp which has worn bright. 
How can I rebronze it? How can I get at the interior? 
The oil seems to be supplied too fast to the wick. In 
fact, the pump requires to be wound up every four or 
five hours. Is this as it should be }—Murano. 


[47114.)—Wood-chopping Machine.—Will any 
reader of the **E. M.” kindly oblige by giving me in- 
structions and sketch for making the above for chopping 
cord or hard wood—to work by- hand or steam-power !— 
Firewoop Cnorrrr. 


{47115.}—Boiler.—I have a boiler 32ft. long by 7ft., 
two furnaces 2}ft. each, six Galloway tubes in each flue. 
Ihave considerably improved itfrom reading the vaiuable 
information so freely given by practical correspondents 
in this paper ; but I doubt my having arrived at perfec- 
tion yet. I would feel much obliged if anyone who un- 
derstands the subject would inform me the approximate 
number of horse-pow.r it is capable of supplying 
steam for to a single high-pressure engine expanding 
from about one-third ot stroke? Also, how many 
pounds of coal should be consumed per horse per hour ! 
1 am aware there is a difference in coal, We use New- 
castle steam coal.—MANUFACTOREE. 


(47116.]— Livadia.’’—Can any reader kindly say 
whathus become of the Czar’s yacht, Livadin? Having gone 
on her trial trip, I would like to know what has become 
of her. I heard she was to be incased in wood, and then 
sheathed with copper.—Esin-co-Baacu. 


(47117.}-Tinning Steel Wires.—I should be 
glad if some of your readers would tell me the most 
ready means of tinning a number of steel wires about 


jin. thick—especially the means of preparation previous 
to dipping.—G. C. T. 


(47118.]—Medical.—Will Dr. Edmunds kindly tell 
“« J.. W.” what todo, and what liniment to use to alle- 
viate a moet distressing pain in the forehead over the 
right eye, which now comes on, and continues for the 
night after a day’s sick-headache, to which he has been 
subject all his life ; but now, very often and very pros- 
trating—the head, stomach, and back causing great 
suffering. I am in my 66th year. I think my case 
would be well-described by the word ‘‘ megrims,’”’ and, 
without doubt, derived from my mother, who wasa 
great sufferer for ycars before she died.—J. W. 


(47119.]—Speeds.—I am fitting up a lathe formyself, 
and have driving-whcel for crank-shaft with four speeds ; 
smallest is 144in. in diam.; each of the other three is 
1jin. larger. I want four-speed pulley for headstock to 
match, not to alter the strap, when I want to use the 
other speeds. Will “ Sunlight,’ or some kind reader, 
give the size of the four speeds I require cn coned pulley 
strap ’—BicycLte Maker. 


147120.)—Enamelled Bowls.—W ill anyone kindly 
ae me how to tnamel irun bowls? and oblige — 
NAMEL. i 


[47121.] — Indian Locomotives. — Can Mr. 
Gobert, or any correspondent of the “ E. M.,’’ give me a 
sketch of tbe engines on the Indian, Australian, and 
New Zealand lines, with dimensions and details? Also, 
those of the North and South American Railroads. 
Please show tenders, if possible.-—Rvusse tu. 


(47122. —Size of Battery.—I am desirous of 
changing the motive-power of a pump by which water is 
supplied to the fountain (pipe Zin. diam.) of anaquarium, 
and raised 3ft. by using a battery in place of a smal 
steam-engine. Would you inquire for me what kind of 
battery would be best, and what size necessary, and if I 
could use a Leclanché or bichromate, and if I could, 
what size would be best? I wish it to work about an 
hour a day.—TuHos, LrEs. 


'47123.]—Electro-plating.—Will someone kindly 
inform me if it is proper for the silver anode to become 
coated with a dark substance when plating ? Also, what 
is the cause of gold solution yielding its gold very 
tardily after being in use a few weeks? I should men- 
tion that there is plenty of gold in solution, and that I 
havetried adding tresh cyanide, different battery powers, 
and temperatures.— ELECTRO-PLATER, 


(47124.]—Medical.—I have about every five weeks a 
swelling in the right side of my nose, swells for about 
three days, and then breaks out into whitish-yellow 
scabs, and is very painful. I should be thankful to any 
reader who would point cut the cause and remedy.— 
SUFFERER. 


(47125.)—Transmitter.—I have a Blake’s trans- 
mitter with switch, all in one case, on which the royalty 
has been paid. Can I alter the same by putting the 
transmitter in one box and the switch in another, like 
the instruments now used by the Telephone Co., without 
infringing on the patent !—E. T. C. 


(47126.]—Electrical.—I intend to fit up a galvanic 
battery for medical purposes, and the only available 
space for cells (Leclanché) is an old outhouse. Will the 
frost in winter affect working, or in any way damage 
cells ?— MEDICUS. 


[47127.J—Legal.—About four years ago I lent some 
models to a tradesman on the verbal condition that if 
they were not returned when I sent for them they should 
be paid for, The said tradesman has not yet returned 
them, though I have sent for them two or three times. 
Can I legally send him a bill for them, and if he does 
not notice that, can I send him a County Court sum- 
mons? I must remark, however, that no price was 
eaves upon between us, only what they cost working.— 
SPSIL@N, 


(47128.]—Chinese Qement —Can anyone give me 
any information, or tell me where I can get information, 
as to the composition of a Chinese cement? I think 
that it is partly composed of quicklime and blood. Some 
time ago there was something about it in one of the 
seme journals, but I cannot remember which.—T. D. 

OLLICK. 


[47129.J—Organ Pedals to Piano.—Wishing to 
connect a set of pedals to a piano, I should be glad if 
any correspondent will show me the easiest way to do so, 
and also describe the proper action, so as not to injure 
the piano-case.—J. E. B. 


(47130.;—Decorating Organ-Pipes.—My show- 
pipes having become very dirty, I am anxious to re- 
colour them. Before painting, must I remove all the 
old gilt and colour, or can I colour over? Can anyone 
give me a design for a small front— mahogany case ? 
Pipes being small makes it ditticult to stencil. Any sug- 
gestions will oblige—J. E. B. 


(47131.]~Pedal Pipes. — Scales, lengths, &c., 
wanted for an octave of 16ft. bourdons CCC. to CC., 
smallest size possible. Will anyone oblige '—J. E. B. 


(47132.)—Heemorrhoids.—To Dr. Eouunps.—Wil} 
Dr. Edmunds kindly give his advice in the folowing !— 
For some months past I have been troubled with blind 
piles. I have been recommended vegetable charcoal, 
and taken a good deal of it, but find little or no benefit 
from it. The piles do not inconvenience me much, as it 
is only occasionally I feel any pain from them ; but Iam 
afraid they may get worse, and so be harder to cure than 
they would be now. I fancied they were better when I 
had a good deal of sca-bathing. Ishould feel extremely 
obliged for any advice as to their treatment both from 
Dr. Edmunds or any others who may have received 
benefit from any particular remedy.—GnraTEFOL. 


(47183.]—_Gold.—Would some of your metallurgical 
correspondents kindly inform me as to whether the gold 
in an auriferous iron ore passes into the slag or metal 
when the ore is smelted, and whether gold is ever found 
in refining slag, as I am unable to tind the information 
in our ordinary textbooks ]—K. A.G. 


[47134.]—Bicycle-making.—Cannot we get some 
able currespondent to give us some practical articles on 
bicycle-making, with dimensions and sketches of any tools 
or parts where required to be understood? I think it 
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would be conferrinz a great born on many amateurs who, 
not going into ornamental turning, wish to make some- 
thing useful.—A.B.R. 


(47135.]—Compressed Gas.—I think of making 
in my spare time this summer a pair of condensed gas 
bottles for the limelight ; but ns I have never seen any 
of them, I would like some information how to proceed, 
the size they would necd to be to hold about Sft., and 
the construction of the valve. I was thinking of making 
them out of good Lowmoor boiler-plate jin. thick, 
making the tube first, and then welding in the ends. I 
am a blacksmith by trade, and I can get the use of a 
forge and a lathe in the eveniogs. I should like to have 
them ready by the coming winter scason. Also, what 
like a thing is the pump for pressinz the gas? We have 
in the works where I am employed, a hydraulic pump, 
used for testing boilers. It is used with water, butl 
think it would pump air or gas quite as well. I took 
this pump allto pieces to see how it was constructed. 
Would a pump of this kind do? If not, please to say of 
what style it would need to be, as the above would, Iam 
sure, interest many other readers besides myself who 
take pleasure in exhibiting the magic-lantero, and 
would be willing to try their hand in making the above — 
the best and most portable of all forms of the limelight. 
Ihope that someone who can give the information will 
do s0.— LIMELIGHT, 


CHESS, 

—?o$¢—_—_ 
Att Communications for this department must be 
addressed to the Chess Editor. at the oftice of the 
Eyeuisu Mrecuanic, 31, Tavistock-street, Covent-garden, 


PROBLEM DCCLIII.—By I. E. Kipsoy. 
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White. 


White to play and sui-mate in three mo vee. 


PROBLEM DCCLIV.—By T. B. Row sawp, Dublin. 
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White to play and mate in two moves, 


SoLuTion To 749. 


White, Black. 
1. Ktto B4 1. Kt to K 5 (a) 
2. Qto K 5 (ch) 2. K takes Q 
3. Kt mates 


(a) 1. Bor P moves 
2. Q to K 5 (ch) 2. K takes Kt 


3. P mates 


SoLUTION To 750. 


White Black. 
1. RtoK Bsq 1. P takes R (a) 
2. KttoKB3 2. Anything 
3. Mates 
(a) 1. Qto B4 (b) 
2. PtoK B3 (ch) 2. K moves 
3. Mates 
(b) 1. BtoK B6 
2. Rto K Kt sq 2. Anything 
3. R mates 


NOTICES TO CORRESPONDENTS. 


F. C. Corirwa.—Many thanks for the problem. No 
doubt it will prove sound. s 


ANSWERS TO CORRESPONDENTS. 


——+-¢+__- 


*,* All communications should be addressed to the EDITOR 
of the Enauish Merowanio, 31, TZavistock-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustratiuns on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as wellas the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or requies. 4. Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientitic 
information isunswered through thepost. 6. Letterssent 
to correspondents, under cover to the Editor, are not for- 
warded; and the numes of correspondents are not given 
to inquirers. 


*,* Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, und replies is meant for 
the genera) good, and ıt is not tair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisernents in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, aod we trust our readers will avuil themselves of it. 


The following are the initials, &c., of letters to hand up 
a v ane ay evening, June 7, and unacknowledged 
sewhere :— 


Wratrnorousr Brake Co.—H. H. Holt.—J. Bateman.— 
C. W. Wilson.—Bausch and Lomb Optical Co.—C. J. 
Stock.—J. Devey and Co.—T. Dockray.—Quod Dixi 
Dixi.—Tşro.—Baquiier.—M. II. C.—W. H., Hoyland. 
—H. A. Wussell.—J. C., Liverpool.—Spot Lens. — Elec- 
tric.—A. Halett.—G. J. H.—r. C.—Zelia Naicu.— 
Brickwall.—Novice.—Mce — Once who Wants to Excel.— 
Musical.—A Constant Reader.—Everton.—Core Boy.— 
W. M. Gardner.—J. H. Huxley.—Russell.—E. Gobert. 
—E. Martin. 


A Déerrexpayt. (No; the defence would fail.)—Tiomas 
Joxes. (Nvu.)—C. HM. Domainie. (Yes, it nottoo long.) 
—W. Mayen. (It you can tell our readers anything 
that ‘* Foundry” did not, or if you can usefully criti- 
cise the methods of working he deseribed, do so by all 
Means; but we can’t waste two columns ia discussing 
the relative importance of green sand and lovin 
moulders.)—Cuesistiana. (The last instalment ap- 
peared on p. 212, No. 595. We have received nothing 
trom you since.)—IsLeor Wicnut. (Yes, and most pro- 
peny.)—Stcorss, (Your best plan would be to read up 
some of the lectures on the subject, and utilise the 
pipers we have given in back volumes.) —Joun Haue. 
(There is one on p. 209, and another on p. 424, No. $76.) 
—PFrsvixna Leste. (See p. 504, No. 579, for the solu- 
tion, or p. 2635, May 26.)—M. J. (Ivory black 1 cwt., 
treucle 251b., rape vil 1 gal Mix to a paste. Dilute 
21lb, of oil of vitriol witu 2 gals. of water. Add to the 
paste by stiniog forcibJy. Cover up whilst still fuming, 
and it will be ready tor packing up next day.)—Thos. 
Lees. (Yes, many; but you must refer to the indices, 
unless you specity what kind or motor you require, )— 
Arrua. (The Bunsen battery is the best for the electric 
hight when itis required for more than a few minutes; 
butany battery is very‘expensive. Read whathas beca said 
in recent vols. and numbers.) —-W. Hesxty Ricumonp, 
(There is nothing but emery and oil; but at would pro- 
bably be advantageous to wet all parts thoroughly with 
paratiin ol some hours before starting, Use rather 
tineemery.)— Dirr. (By referring to p. 451, No. 577, 
We find that one of the letters mentioned appeared in 
the Leko of Jan. 7 list, so thatit you consult the tile of 
that paper for the month of January you will probably 
find what you require )—Neme. (The preparation is 
a secret, but itis understood that they are compounded 
of hops, buchu, mandrake, and dandelion.) — Srar 
Ligur. (Directions fur making small air-pumps have 
been given many tunes, See p.516, No. 775, for illus- 
trations of two; p. 521, No. $02; and Nos. S15, $19, and 
24 for details of parts.)—Humasiry. (They eat only 
during the summer months; lettuce 188 favourite foud 
and bread soaked in milk. See p. 619, No, 467.)— 
Evictrician, (The incandescent lamp mentioned is in 
all probability supplied by a bichromuate battery.)--S. 
Wituiams. (Try vegetable charcoal in the shupe of 
powder or biscuits; but it would be advisable to consult 
a medical man.)—Srars, (The cause is evidently cons 
stitutional, and no one can advise without personal 
examination. )—l’Lovunsax. (See the indices of the 
last two volumes. ‘Lhe cost of the lenses can be ascer- 
taincd by consulting the catalogues of the opticians.)— 
GASALIER, (Directions for constructing Leclanché bat- 
teries have been given over and over again. You will 
tind the new torm described on p. 541, No. 803. Two 
quart cells; line wire No. 18 or %0. 2. We know of no 
process of taking copies from pencil drawings; but if 
you draw them with violct aniline ink you can obtain 50 
copies by means of the * graph” process.) —STEW ABD. 
(If youare acquainted with the duties, you stand as 
much chance as others. Make application at some of 
the steamship ollices, or to the masters on board the 
vesse's.)—A WorkMAN. (Itis the scurf from the retorts 
at the gasworks, and iscut with much labour by means of 
iron blades and sand, or with good hard saws.)—Siasrp 
Tinsmitu., (Full instructions on p. 238, No. 868. S-<e 
also No. 860, p. 36, “Japans and Japanning.’’)—Mc. 
(Are we to understand tnat the engine is actually at 
work? There is nothing novel in the two pistons; but 
your explanation is wanting in clearness. if the explo- 
sion takes place inside chamber, it is not clear what pre- 
vents the gas being driven through the valve without 
the ram bring brought down. We are afraid you are 
not likely to get the information asked for, because the 
data can only be ascertained by experiment. 2. If you 
get one of Messrs. Barnett and Foster’s catalogues 
you will find illustrations of bottle-washing machines.) 
—Yosu1. (In the speciticarions of the patent, and also, 
e think, in some of the technical papers.)—PiMuico, 
.W. (Use one of the cements advertised, or marine 
glue. To repair the cuts, fill up with rubber solution.) 
—LanpscaPe View. (Cannot you try whether it makes 


any difference? As tothe stand, see p. 445, No. 877.) 
—A.J.F. (It is constitutional, and if it continually 
recurs you should consult a medical man. 2. Do you 
mcan a bicycle or tricycle? Any of the makers who 
advertise ia our columns can supply you with one, and 
if you read up the discussion in the list volume you will 
be able to make up your mind. 3. This query must bo 
putin some other form, What is it you wish to know ?) 
—Exvectaicran. (Make up your cell as directed on p. 5, 
using caustic soda as cheaper than caustic potash, or 
makeup a cell like the Leclanch¢é, See recent back 
nuinbers.)—CHARLES Davies. (Your battery is a modi- 
fication, but not an improvement, of the Daniell.)—Awy 
AMATEUR ELECTRICIAN. (About 30 Bunsen cctls.)— 
Cuayton. (See p. 284, last w-ek, and many other places 
in recent back numbers. You could use lead jars if 
you prefer them, but not in lieu of porous pots.) —Ama- 
TEUR Puotoograrner. (Have you read the papers on 
dry-plate photograpby, now appearing, and many 
replies in recent volumes?)—Orrrr. (Rough the tube, 
and glue the leather on.)—S. Murray. (There are two 
works on ‘* Dyeing and Calico Printing,” one by Crace 
Calvert, the other by Crookes. Perhaps the latter will 
suit; but we are afraid you require too much technical 
information. Get Calvert’s catalorue of books, Great 
Jackson-street, Iulne, Manchester.) — BEGINNER. 
(Hunter’s *¢ Manual of Beekeepiog,” D. Bogue. See 
tor an answer to your question p. 517, No. 488, and pp. 
171, 195, 244, Vol. XVI. If you can look through Vols. 
XV. to XX., you will tind a great deal of useful infor- 
mation about beekeeping. )—A Wotutp-re ASTRONOMER. 
(Your question was answered on p. S, March 10. <A 4in. 
telescope is needed.)—Trmo. Muciuan. (Mere exami- 
nation questions, for which we can only occasionally 
tind room.)—Mauuzancr. (See p. 559, No. 777. The 
castings are packed in red hematite, and subjected to 
ared heat for a long time.)—C. A. (Has been fully 
explained many times, the last so recently as p. 156.) 
—Norti Poue. (The principle is not patented, but the 
meth ds of carrying it out are in the shape of the 
machines. Itconsists in supplyivg intensely cold dry 
air to the room, and is applicable to such a space as you 
mention. but in that case would be rather expensive. 
Bee p. 240, No. 264.)—W. Strtes. (Seethe indices.) — 
Sunsnine. (There are two kinds—summer freckles, 
produced by the action of the sun and heat, and cold 
treckles, due tosome disordered condition of the system. 
A good lotion is said to be sal-ummoniac 1 drachm, 
spring water a pint; but most druggists make up suit- 
uble applications. ) 


Every Workman connected with the Building 
Trades requiring a mituation should advertise in “ THE BUILD- 
ING NEWS,” published every FRIDAY, price Fourpence, 
at 31, Tavistock-street, Covent-garden London, W.G. 

“THE BUILDING NEWS" is the Principal Journal, repre- 
senting Arcnitects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 


Every Workman should insist on secing “THE BUILDING 
NEWS ” every week at his Clubor Coffee House. He will tind 
more ‘* Lists of Tenders ” for new work init every week than in 
any similar paper, and can thus jvdze where work is likely to be 
had. He is also specially invitea to make use of ‘ Intercom- 
munication” if he wants to know anything about his trade; to 
write to the Editor if he has any suggestions to make and to 
ad vertise in the paper wren wants work. 

The charge for Advertisements for Situations fs One Shilling 
cr Twenty Words, asd Sixpence for every Lignt Words after. 


TERMS OF SUBSCRIPTION, 


PAYABLE IN ADVANCE. 


6s. 6d. for Bix Months and 11s. for Twelve Months, Post-free to 
auy paitottne United Kingdom. For the United States, 13s., or 
3 dols. 25c. goia , to France or Belgium, 13s., or 16f. 60c. ; to India 
yee Brindisi), 1$s. 2d.; to New Zealand, the Cape, the West 

ndies, Canada, Nova Scotia, Natal, er gny of tne Australiaa 
Colonies, l3s. 

The remittance should be made by Poat-oMce order, Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at therate of 
3d. each to cover extre postage. 

Messrs. James W. Queen and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3dols. 
25e. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the publishing ottice in 
London. All subscriptions will cominence with the number trst 
issucd after the receipt ofthe subscription. If back numbers are 
required to compiete volumes they must be paid for at the rate of 
dd. each copy, tocover extra postuyze. 


Vole, XXIV., XXVI., XXVII., XXVIII., XXIX., XXX., XXXI., 
XXXII. and XXNIIT.. bound in cloth, 78. each. 
(Vol. XXXIV. Now ready.) 

All the other bound vuiumes are ouu uf print. Subseribers 
would do well to order volumes as soon as possible after the con- 
clusion of each half-yearly volume in March and September, as 
only alimited numberare bound up, and these soon run out of 
print. Most of our back numbers can be had alngly, price 2d 
each, through any bookseller or newsagent, or 21d. each, post-free 
from the ottice (except index numbers, which are 3d. each, or 
post-free, 34d.) 

Indexes tur each halt-yearly volume up to Vol. X. (except Vols. 
(1., III., IV., V., and X.) inclusive, 2d. each. Post free 34d. each. 
Indexes to subsequent vols., 3d. each. or post-{ree, 3id. Cases for 
binding, le. 6d. each. 

*.° Subdscribersare requested te order Cases and Vols. through 
their booksellers, and not te send direct. The regulations of the 
post-office prevent their transmission through the Post. 


CHARGES FOR ADVERTISING. : 


Thirty Words eo oo ee ee ee ° oe 2 6 
Every additlonal elght words.. ee oe  O 6 


Front Page Advertisements Five Shillings for the first 40 words 
afterwards 9d. per line. Paragraph Advertisements One Shilling 

er line. No front page or paragraph advertisement inserted for 
ess than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher, 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


8. 
Twenty-four words .. ee ee ee ee 0 A 3 
For every succeeding Bight words.. ee ee - O 3 


ADVERTISEMENTS in the SIXPENNY SALE COLUMN: 


s. d. 
Bixteen Words .. čs T sé oe oe oe O 6 
For every succeeding Eight Words oe ee . 0 6 

*.° lt must be bornein mind that no Displayed advertisements 


can appear in the “ Sixpenny Sale Column.” All advertisements 
must be prepala ; noreduction is made om repeated insertions; 
and in cases where the amount sent exceeds One Shilling the 
publisher would be grateful if a P.O.0. could be sent,and not 
stamps. Stamps, however (preferably halfpenny stamps), may 
be sent where it {s inconvenient to obtain P.0.0.'8. 


ree address is included as part ofthe advertisement and charged 
r. 


Advertisements must reach the office by 3 p.m on Wednesday 
te insure insertion in the following Friday's number. 
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JUNE 9, 1882 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 

uested to observe that the last number of the term for which 
their subscription is paid will be forwarded te them in a Cins 
Wrapper, as an intimation that a fresh remittance is necessary,lf 
it is desired to continue the Subscription. 


Holloway’s Ointment can be applied to the most 
scnsitive skin with the certainty of its removing pimples, erup- 
tions, and roughness without producing any inflammation oru - 
sightly blemishes. ‘fhe balsamic nature of this ointment recom- 
mendes it strongly to the young and delicate. It will cure scrofu- 
lous complaints which have resisted every other treatment. 


OUR EXCHANGE COLUMN. 
— e 


The charge for Exchange Notices is 8d. for the first 24 words, 
and 3d. for every succeeding 8 words, 


——eoo——_ 


A pair of well-finished Needle Instruments in 


good. rder, platinum contacts, new coils, thoroughly reliable. 
Uffers.—Looan, St. Cross P. O., ‘Winchester. 


Parallel Vice, three inches, in good condition. Will 
exchange for Foot Blower or Stock and Dies, with taps, of equal 
zoe or Offers.—R. Pankes, 4, Frederick-street, Caledonian- 
road. 


“English Mechanic” and “ Design and Work ” 
from cemmencement to present date, complete, clean, and 
strongly bound, half-calf. Exchanee for Piano, American Organ, 
or Harmonium.—J. Woop, 189, Weat-ter:ace, Burley- W harfe- 
dale, near Leeds. 


I will exchange the first 24 numbers of “ Know- 
LEDGE "’ for ** Fhotogiaphic News,” trom firat number of present 
sore to No. 1,23] inclusive.—F. J. Bratr, Post Ottice, Momer- 

on, E. 


Will exchange my beautiful collection of Conjuring 
Tricks cost 15 guineas, fur guod Flutina or portable Har- 
pou: Anything in music.—A. Srreapvonovucu, West street, 

‘arnham. 


“ English Mechanic’ 20 odd back numbers, and 
last volume, with indexes. Exchange.~—H. Gzoncsr HEWLETT, 
Aubrey Villa, Old Church-road, Clevedon, Somerset. 


Lathes.—A 9ft. Sin. centre gear and a 4in., with 3ft. 
bed, very cheap, to clear at once; or will exchange for useful 
offers.—37, Northcrosa-road, E. Dulwict. 


Watch, 18-cirat, Englich Lever, cost £16 16s. First- 
class timekeeper. Wiilseli a bargain or exchange.—37, North- 
cross-road, E. Dulwich. 


Landscape Cameras, S} Square and half-plate, 
with dry-plate backs. Excbange fur a good perambulator. 
Stamp for reply.—W5tts, 113, Rotherneld: street, N. 


Leading Screw, Saddle, Slide rest, Changewhecls, 
&c., &c., for Sin. Screw-cutting Lethe. Would exchange for 
ace or anything uscful.—A. Huciues, Engineer, Russ, Here- 

vrá. 

4ft. 6in. Gap Bed, planed, 4}in. back-gear heads, 

halfbr.ght, rest socket, two tee pieces, boring rest, and tools. 
Exchange -mall beach lathe.—J. 5., 69, Newton strect, Millom, 
Cumbertand. 


Horizontal Engine, cylinder 2}in. by 5in., bored 
and turned, crank shaft and eccentric finished. Offers want<d.— 
J.8.,69, Newton-street, Millom, Cumberland 


Two sets of Wringing Machine Castings cheap. 
What offers? Also some Tools. Machine Needles wanted.— 
J. 5.,69, Newton-strect, Millom, Cumberland. 


Exchange 9 by 7 folding Camera, two double dark 
slides, haruly uscd, cost £6 ts. ; for Empress of Indla Sewing 
Machine, new.—Jerrney, Cheitenhain. i 


Small specimens Minerals, Fossils, Shells, &c., great 
Quantity. Will give the lot for large Telescope, or offers.—H., 
4, Pratt's-place, Brooksbys-walk, Homerton. 


Unmounted Objects, and a lot of plain slips, 
lot of minerals and small shells. What offers: Large Telescope. 
—H., 4, Pratt's place, Brooxsbys- walk, Homerton. 


Surveyor’s Level and Chain, cost £S 10s. What 
offers in exchange > No use to present owner.—1uomas, 172, 
Hilston-road, Wolverhampton. Nv cards. 


Set of fine-toned Hand Bells, ten in number, to 
fuspend. Exchange Diamond Ring —J. Tuonrson, Lodge lane, 
Liverpool. 


Iron Safe, single speed Drilling Machine, 8-horse 
Portable Engine and Boiler, for 12in. Cyjinder Horizontal En- 
ginc.—Wx». Newsome, Sowerby Bridge. 


Stereoscopic Leases and Views, second-hand. 
Offers.—Tuos. Cannino, Kost Otti:e, Eden, near Carrickfergus, 
county Antrim. 


Books, &c., wanted in exchange for Photographs 
Lists sent.—CotLopiun, Box 15, Post-ottice, Retford. . 


Engine cylinder 8} by 34, metallic piston, slide- 
valve and rod. Splendid stop valve, all fitted ; cost £6. What 
offers? —F. Hovauron, Dogget's-square, Strood, near Rochester. 


Will exchange Soloman’s Enlarging Lantern, 
Gin. condenser, lamp, le: s, £C., for 10 by 8 double lens by Koss, ur 
good maker.— W. B. Aviison, N.S. Infirmary, Stoke-on-Trent. 


Nice Launch Engine. 3in. by 4in. steoke. I want 
good back-geared lathe and bench drijJling machine. Caan to 
palance.—JoHN Mippvgeron, Hope-street, Glasgow. 


THE SIXPENNY SALE COLUMN. 
——+-9-4-_—_ 


Advertisements are inserted in this column at the rate of 
6d. for the frst 16 words, and 6d, for every succeeding 
8 words, 

—+44— 


For Sale. 
Lantern Photographs, 12.°C0, with readings, 


from 6d. plain, ls. coluured.—a. PusuruRey, Emily-street, Bir- 
mingham, 


Gelatine Films for photographs, reduce cost and 
labour of photography to minimum.—a. Pumraaggy, Birming- 


am. 

The Filmograph carries 100 films or 12 plates. 
Lightest Photo. apparatus. Illustrated teats.—Poumruasy, Bir- 
mingham. 


Filmographic Mannal, free 6d., with photo- 
graph from Film Negative. Full instructions. Films, Filuv- 
graph.—A. @unpunsy, Birmingham, 


100-Fold Filmograph Slide, can be used with ordi- 
nary camera. Plates changed snywhere.—A. Pumpurey, Bir- 
mingham. 


Collographic Photographs for Machinery and Trade 
Patterns. pumple and list for 2u.—Punrusex and Day, Birmlog- 
am. 


“The Night-light Clock.’ Ilustrate anà 
described on page 370, No. 848. Price, carriage free, 5s. 6d.—F 
Rossatson, 13, Greek strect, Soho, W. 


Perambulator, bicycle wheels, hood, apron, por- 
celain handle, 36s.—G., 424, Edgeware-road. 


Complete Practical Instructions for performing 
Experiments in Mesmeriem, electio-biology, &c., free, ôs. Usuul 
price £1 1s.—HŁZMALHALLH. 


Bachelors Brace Buttons. No coming off. No 
sewing. Lust lifetime. Packet trec, 14 stamps. Wuolesale. 


New “ Eclipse ” Pipe. No oil in mouth. No smoking 
wet tobacco, 25. free.—J. HEZMALHALCH, I, Felliscliffe, Leeds. 


Launch Engines, different sizes, single and 
double. State s'ze requirea.—Jusn Mivpvzron, 1$, Hope-street, 
Glasgow. . , i 

Lathe, 33in., 3ft. bed, screw-cutting, slide-rest com- 
pound, set change wheels, chucks, &c., secund-hand, good as 
new, £11.—-Makin, Cupola, Sheffield. 


Stocks and Dies, now in extensive use. 
stamp.—-F. M. Roorrs, 21, Finsoury: pavement. 


Electric Lighting.—Inventors wishing to perfect, 
patent, or sell inventions connected with electric lighting should 
communicate with F. M. Roasrs, 21, Finsbury-pavement, E.C. 


Minerals, 100 good specimens, including eapphire, 
ruby, topaz, emerald, opal, all named, different, lus. Apply fer 
list. Also many finer, rarer specimens.—CocLsctor, Kichard's 
Library, 42, Tachbrook -street, Pimlico. 


The best Ebony Stain for wood, sample bottle 6d. 


—R. M. Hanps, Westoourne, Bournemouth, 


Tourist } Camera, slides, lens, shutter, tripod, chemi- 
cals, &c., ali perfect, £3 103.—Puorto,d5i, Legh-stieet, Warrington. 


Metallic “ E” Violin Strings. Infinitely superior 
to gut. Four post freo 1s.—S3MiTH, 2, oedford-street, Plymouth 


Ward’s Deobstruent Pills, choice vegetable ex~ 
tracts. No nausea or griping.—P. D. Warp, Registered Phar- 
macecutical Chemist, 61, slaud-atreet, Moss side, Mancaester. 
133d. post free. E £ 

Engineer’s Stock, new, containing Whitworth’s 
lin. ana ifio. dies, price 2Us.—Norrn, Loveday street, Birming- 
ham. 

Gas Stocks, Dies, and Taps, new, must be sold. 
Po oulm on applicuationu.—Noatu, Loveday-street, Birming- 

am. 


Metallic “ A” and “ E” Violin Strings, acknow- 
ledged success. Bix, post fiee, 18.—Jonx Erarcu, 36, Kelvin- 
grove, Liverpool. 


Equatorial Telescope, 9}in., With-Browning mirror, 
at Svevens’ Auction ooms, King-strsct, Covent Garden. 


Equatorial Telescope, 9ļin., cost nearly £100, by 
Auction, June 16th (riday).—DSiEVENS, King stieet, Coveus 
Garden, . . ‘ 

Equatorial Telescope, Silver-on-Glass, with Brown- 
ing 9n. mirror, tu be Sula by Auctiun, as above. 


Bicycles.—One 47in. best quality, with adjustable 
cone bearings, cost 211 iUs., offered fur £9. One Sin., cost 
£12 10s., offered at £9 10s. These are equal to new, and guaranteed 
our own make.—Buritannia Comrany, Colchester. 


Bicycles.—Bri‘annia Company are appointing agents 
forthe sale of their bicycles, which, quality and durability con- 
sicered, are the cheapest in vhe trade. 


Band Saw, cost £28, offered at £15. Moulding 
Machine, £lu. These are wortk attention of purchusers.— 
Brirannia Comrany, Colchester. 


Chucks for Lathes. The best is the self-centring 
Essex Chuck for holuing drills, &c., up to jin., 253. ; emali size, 
10s Gd., holds up to }in.—Baitannia Comrany, Colchester. 


Micro. Photos.—List of 350 one penny stamp.—E. 


and a. Dancer, 436, stock port-road, Manchester. 


New loud Violias. No back or soundpost, 15s., 203., 
by * Fippien,’’ 19, kaward-strect, Bu -dett-roaa, E. 


Second-hand Camera and Lens, by Negretti and 
Zambra (stereoscopic) ahuts in box Il by 9 by 7, brass top tor 
tripod. Alsə complete box of chemicals, £3 33.—Masos,38, Park- 
road, Clapham, Lundon, o.W. 


Electric Machines, Be'ls, Batterie}, Silk and 
Cotton Covered Wires.jKino and Co, Eiectricians, Bristol. 
List, twopence. 


For Sale, 5ļin. equatorial reflecting Telescope, by 
Calver, with circles.—kay, 1/2, Bdmund-street, birmingham. 


Gents’ Oxford Shirts at manufacturer’s prices. 
Price lists post free.— J. Smircu, No. 1, Hodson's squure, Corpora- 
tio.-street, Manchester. 


Gents’ White Shirts at manufacture.’s prices. 
Price lists post free.—J. Smiru, No. 1, Hodson's-squurc, Corpu.a- 
tion-strect, Manchester. 


Ladies’ Underclothing at manufacturer's prices. 
Price lists post free.— J. Suitu, No.1, Hodson’s-equaie, Curpura- 
tion-street, Manchester. 


Calicoes, Dress Goods, Sn:allwares at manufacturer’s 
prices. any length cut. Patterns post free. Curriuge paid on 
22 orders.—J. RMITH, No. 1, Hodson’s-square, Corporation-street 
Macschester. 


Gin. Lathe, iron bed, double wooden frame, overhead 
motion, 5 speed flywheel, crank, trendie, &c., complete, cylinder 
poppet, rest and two tccs, compound slide-rest and tools, several 
metal and wooden chucks, smal circular saw on spindle, fretsa w 
tu titon lathe, set of taps to rose, small drilling frame, quantity 
of turning tools. Cost over £20. What offers: May be seen by 
appointment.—C. Horman, 24, Park-squure, Regent’s Park. 


52in. Special Challenge Bicycle, perfect condition, 
£1. Photo. sent.—Heuxscess, Hattielu, Herts. 


Nickel Anodes for Sale, about 9 pieces, 6in. by 
Sin. by żin., at 3s. 6d. per Ib—A. ARROWSMITH, of, Wel 5-st.eet, 
Oxfoid-oatreet. 


62in. Special Express Bicycle, ball bearings to both 
wheels, guud strong roadster, quite new, a bargain, eo luy.—K., 
10, Trevor-street, Wrexham. 


Lathes, Lathes, cheap good screw-cutting, from 
£lu. Easy payments. Hire system. First-class tools.—alakin, 
Cupola, shetteld. 


Remington Type Writer, by Auction, Friday, 


Juoe léta.—sr evens, 38 hing-streel, Cuvent-garden. 


Dry Plates. Perfectly instantaneous. Samples in 
wooden box, by post fee, 18. Sutisfuction.—P. MITCHELL, oyden- 
ham, Londo. 


Just introduced, the perfect Sensitised Paper. 
Keeps 6 months. Most brilliant pictures. lud. soect on ruller.— 
As wuove. i : 

Dry Plates.—Buy no others till you have tried our 


speciai make. Samples is.—P. MITCULLL, Sydenhum. 


100 only left of our little book, ‘‘ Photographer's 


Fritnyp," bull cost, 3 stamps.—As abure, P. MITCHELL. 


A solid oak Tool Chest, containing 114 first-class 
carpenter's tools. A splendia opportunity for a genticinan am:i- 
teur. Cost over £18. Wail! accept £6 10¢. Appo eet to any trust- 
worthy person.—Mack er, 77, Chadwick-roud, Peckham Rye. 


List one 


and Manufactory.— 


Electrical Depot 
Handiest shop in the 


Mirvar’s, 126, Chapel-street, Salford. 
trade fur amateurs. 


Electric Lamps, 5:3.; Bells, bs.) Batteries, 28. 


None better or cheaper. Instruments repatied.—MILtan, as 


above. 
Fine Art Photographs. Popular Portraits, 
Actresses, Celebratea Paintings, Antique and Modern Sculpture, 


Classic, Comic, Views.—W ILLiaws. 


Selections Sent. Samples 6d. Catalogues free. 
Copying. enlarging, painting 1n oils.—£. Wiiitiams, Photographic 
Publishers, Bridgnorth. 


Photographic Printing, C.D.V. 1s. 6d. doz., in- 
cluding retouching. Negatives eniarged.-- Davr, 18, Dennetts- 
road, Queen's-road, Peckham. 


Gas-Engine Drawings, with descriptions. 
Every known make. 6d. each ; six for 23, 9d. ; twelve for 5s. 


Gas-Engine Drawings. Indispensable to en- 
gineers inventing or using gas-engines.—Neat, 48, Junction- 
road, London, N. 


Slide-rest, 10in,, 40s. Engine, about 1-horse, 45s. 
—234, Swan-rvad, West Bromwich. 


Combined Engine and Boiler, cylinzer din. dia. 
by l0in. stroke, £19.—231, Bwan-road, West Bromwich. 


Bromo-Gelatine for preparing Dry Plate:, equal 
to any in the market, at one-half the cost. Sample paket Is. 
pust free.—W. Kouinson, Junr., 40, Smithdown-road, Liverpool. 


Model Engines, separate parts, Castings, very 
cheap. List stump.—Wictiams, 15, Dualley-street, Broughton, 
Manchester. 


To Amateur Photographers.—For Sale, cheap, 
a Camera for plate 9 by ¥,a Camera for plate 3} by 54},a quantity 
of uses, and materials, als> a new Bunsen Cell and a Khumkortf 
Coil ; very little used.—¥or price aud particulars, J. E. cook, 6U, 
Cobden-street, Leicester. 


Electro-Plating Apparatus, complete sets, 
5s. Gd. to £10. List one stamp.—H. Miris, Eastern Counties 
Plating Work, Ipswich. 


Clockmaker’s Hand Lathe, flywheel turned, 


are new, good tool, price 10s.—McCaru, James's-placc, Cupar- 
“ife, 


Photography.—Dry Plate Backs and Bellows, all 
sizes, cheap. Sıamp for reply.~Witcs, lis, Kothertield- street, 
N., Lonaon. 


Diamond Ring, massive, 3 stones, cost £25. 
a bargain.—37, Nurthcross-road, East Dulwich. 


Planing Machine for metal, 4ft. Gin. by 1Sin. 
square ; bargain.—37, Northcross-road, East Dulwich. 


Launch Engine, double cylinders 4in. by Gin. 
struke, nk motiun and pump.; £25.—JuuN Mippvreton, Hope- 
street, Glasgow. 


Yin. centre l4ft. Gap-bed Slide Lathe, Drilling. 


Shaping, Slotting Machines.—Newsumue, Sowerby Bridge. 


9 by 7 bellows body Camera, two double dark slides 
hardly usea. Cost 46 6s, price £45 Js.—Jerrazr, Cheltenham. 


Sell 


Lamplough’s Tricycle Saddle, cost 16s.; tricycle 
seat fitted on pillar aud springs. Cust i2s.¢d.; price fur both, 
12s. 6d. —Jderrasy, Cheltenham, 


Living Objects for microscopes. Ephemeride: 
larvae Byadra, Menicertu, &c.— 5., care of Hunt, Burtow Arcade, 
Manchester. 


Burglar Alarms (for door or wiadow), 1s. each.— 
J. Oubin aud Co. 


Fire Alarms (go off at 10v’ F.), 2s. 6d. ca ch.—J. 
OvveESN and Uo. 


Electric Switches, 1s. 61.—J. Oupex and Co., 17, 
Montruse-street, Leeds 


Waterlow’s Stylographic Pen, splendid condition, 
cost 12s. öd., price Js. 6u.— H. r 138,21,014 SOundry-road, Lpewich. 


Luminous Paint. A few bottles for Sale, price 
Is. öd. each —. Fisk, ZJ, Uld Fouudry-roud, Ipswich. 


Glazing and Enamelling Bricks, c., white or 
colourea ; also making Siue Bricks. Full instructions by a Prac- 
tical Man, with 22 different genuine recipes. Price 5s. Al) par- 
ticulars, price, and where ingredieuts can be obtained. crocess 
timple und inexpensive.—W. Wabkerieco, 21, Kreunel-street, 
Armilvy- road, Leeds. 


Salt Glazing, full instructions by a practical man, 
price 2..—W. Waa BFIELD, 2], Bruncl-street, Armiey-roxd, Lecds 


52in. Extraordinary, good condition, £8. Parti- 
culacs from HENRY Prick, Huwtuorns, Kingswintord, Dudley. 


A. Frangois’ List of Aneroid Rarometers, Field- 


glasses, Model Hngines, Steam Bouts, ete., wilt be forwasdea frec. 


Readers of the ‘‘ Mechanic” will do well to send 
for Frangois’ list and compare with others. 


A. FranoGois, while thanking those who have 
honoured hiw with tuelr patronage, beg tu say he will torwaid 
list to them. 


Frangois, Devonshire-place, Ryland-road, Birming- 
ham, hav articles on his list at nalf usual price. Fact: 


Boilers, one new vertical tubular, 9ft. Gin. high and 
3ft. Yin. diameter. Cheap.—VDICKINSON, OsuuRNB, and Suaw. 


One new Vertical Tubular, 4ft. 6in. by 2ft. dia- 
meter, highly finished and cheap. 


One new Vertical Tubular, 4ft. high and 1ft, Yin. 
diameter, with or without fittings. Cheap. 


One second-hand Launch Boiler, 3ft. 9in. high avd 
2ft. diameter. All fittingecumplete. A bargain. 


Launch Boilers of every description are manu fae- 
turea by DickiINssN, UsuoRNE, and Suaw,ély, West Feery-road, 
Millwall, B. 


Hardy Irish Ferns, 10 varieties, good strong plants, 


Is. 24., doz., free.—ai. Cotin, Inaishaonua, Ve. Cork. 


Superior 4lin. Slide-Rest, good design, quit? n-w, 
remarkably cneap.— +. Huvoas, 186, St. James - creecent, 
Gloucester. 


Handy Beach Vertical Drilling Machine (to jia.), 


lana or power.—F, Hovers, 146, St. James-crescent, Glouccsttes. 


Gin, single Headstock and Poppet, superior 
make, new, Cheup.—F. Movces, 18d, St. James- crescent., 
Gloucester. 


Tinman’s Jenny, very little used, cqual to new, 20r. 
F. Houvces, 136, at. Jumes-crescent, Gloucester. 


Bicycle, 52in. Challenge, by Singer, in good order. 
front Woe! brake , sale, cheap.— SYDNEY BV EREHED. 


Horizontal Engine, 1-3rd horse-power, complete, 
in wuskwwg order; quite new, cheap.—SyoNEY EvinsHEL, 
Wonershb, ulla ‘ord, 
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SCREW PROPULSION. 


MINHE somewhat heterodox views of Mr. 

J. B. Root on the problem of the 
screw-propeller, a notice of which we gave 
on p. 294 of our last volume, attracted some 
attention in this country, as they did in the 
United States; but, so far, no really prac- 
tical result has followed the expression of 
the various opinions enunciated. Lately, 
we have had a lecture from no less orthodox 
a propeller-man than Mr. Griffiths, the in- 
ventor of the screw that bears his name, 
who, at the commencement vf his remarks, 
made the statement that, although nearly 
half a century has elapsed since the intro- 
duction of the propeller, very little real 
improvement has been effected, not- 
withstanding the attention the subject 
has received. Such a statement, made, 
as it was, in the lecture-room of the Naval 
and Submarine Exhibition, might have 
taken the visitor by surprise; but it is 
nevertheless a fact that we are still a very 
long way off even that approach to perfec- 
tion which alone can satisfy the engineer. 
The problem is acknowledged to be a diff- 
cult one, and there can be no doubt that to 
a certain extent progress has been delayed, 
as Mr. Griffiths suggested, by the prevalence 
of erroneous ideas respecting the loss of 
power which appertains to the propeller— 
one of the greatest difficulties in the path of 
improvement being the uncertainty as to the 
cause of the loss, many believing that it is 
due to the form of the screw, whereas Mr. 
Griffiths and others hold that the position of 
the screw as regards the hull of the vessel is 
by far the more important factor. The actual 
power required to force a vessel through 
the water is less than one-third of that 
which must be applied through the pro- 
peller to obtain the same speed, so that if we 
could but approach to the minimum by 
means of the screw, a great reduction in the 
weight and strength of the machinery would 
be possible. It is some years ago since Mr. 
Griffiths determined that the slip of the 
screw was by no means a measure of the 
loss of power; but although many experi- 
ments have been made since, it is not yet 
clear what becomes of the wasted power. 
In 1875 Mr. Griffiths made some tests on 
one of the steam launches in the Navy, which 
was towed at the speed her own engines 
would have given her, with the view of 
ascertaining the velocity of the water 
through the screw’s disc. It was found 
that while the velocity through the bottom- 
half of the disc, and at the outside for 
some distance above the shaft was 
approximately that at which the launch 
was being towed, the speed of the water at 
the upper part of the disc was only about 
half. Therefore, as the screw propels the 
vessel by pushing the water back, there 
must be an unequal distribution of power, 
the blades as th-y approach the top of the 
disc meeting with greatly increased resist- 
ance, and giving rise to a series of jerks, 
which are recognis-d in the shape of vibra- 
tion. Dynam meter diagrams show clearly 
the great increase of resistance met with by 
the blades when vertical, and this increase 
must fall entirely to the share of the upper 
blade. At those parts of the serew’s disc 
wherethe water is being dragged with the 
ship, the greater part of the power is 
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exerted, and as the tendency of the propeller 
is to force water away from the ship, much 
less pressure is given to the stern by 
the closing in of the water behind the 
vessel. To avoid this drawback Mr. Griffiths 
placed the propeller further away from the 
wedge of the run, and found an increase of 
speed until the screw was more than two- 
thirds of its diameter from the end of the 
wedge formed by the immersed lines of the 
stern. Beyond that distance a decrease of 
speed was experienced, for then the pro- 
peller was behind the meeting line of the 
water coming from each side of the stern, 
and the flowing together of those two 
streams offers, as may be readily imagined, 
considerable resistance to the screw. In 
carrying his plan out in practice, either a 
different form of rudder is used, or the old 
form is placed on a new frame, the object 
being to put the propeller in such a position 
that it is so far clear of the run as not 
to retard the progress of the vessel. The 
increase of speed claimed for so compara- 
tively simple an operation is about 12 per 
cent.—in some cases as much as 16 per 
cent.—to attain which, by engine power, 
would involve an increase of somewhere 
about 40 per cent., an enormous augmenta- 
tion in the money value of the machinery of 
a vessel. Several ships have been fitted 
with propellers on the plan proposed with 
satisfactory results—in two cases where 
measured mile trials were made, the gain 
was a knot and a knot and a half respect- 
ively. If the greater portion of the power 
is expended at the upper part of the screw’s 
disc, it follows that a reduction in the 
diameter should within limits lead to some 
improvement, and in the case of three 
Atlantic steamers a slight increase of speed 
(about half a knot) was effected Ly reducing 
the diameter in two by as much as 30in., 
aud in the other by 1Gin. The experiments 
with the Jris, which was fitted with four- 
bladed screws of 18ft. Gin. diameter, and subse- 
quently with Griffiths’ screws—four-bladed, 
16ft. 3in., and two-bladed, 18ft. 1ljin. in 
diameter, which, owing to their narrower 
points, meet with less resistance at the 
upper part of the dise—conclusively proved 
the advantage, asa gain of nearly two knots 
was the result. 

The dragging back of the water at the 
upp+r part of the disc increases the resist- 
ance of the ship very considerably; but Mr. 
Griffiths proposes to remedy that by fitting 
plates in such a manner as to increase the 
current of water through the upper part of 
the disc formed by the screw. At present 
the plan has been tried only in model, 
but it seems that it is sufficiently 
successful to warrant experiments on 
the scale of 12in. to the foot. The 
idca of placing cylindrical covers over 
screw-propellers is not by any means 
a new one, but whenever it has been tried, 
a loss of speed resulted. Mr. Griffiths came 
to the conclusion that the loss was occasioned 
by the propeller not having sufficient water 
to act upon, and from some experiments he 
made he was induced to give the cylindrical 
casing a sort of funnel mouth, with the 
view of gathering in water into the casing. 
About seven years ago this casing was tried 
on the Bruiser, a guaoboat having a pro- 
peller 6ft. in diameter. The casing was 
6ft. lin. over the propeller, and 7ft. at the 
funnel-mouth. When tried at the measured 
mile the gunboat showed an increased speed 
of abouta quarter of aknot, and alsoanswered 
the helm m-re quickly, while vibration 
was much reduced. There is another reason 
why a casing over the propeller is advan- 
tugeous, which is especially applicable in 
the case of men-of-war, and that is the 
protection afforded against the fouling of 
the screw by ropes or wreckage. Conse- 
quen ly, if an increase of speed can be ob- 
tained, and at the same time the propeller 


can be protected, there will be every induce- ; 


ment to adopt the invention, especially in 
its latest form. The casing, as fitted to the 
Bruiser, though perfectly successful so far 
as it went, did not altogether satisfy Mr. 
Griffiths, and further experiments led him to 
adopt a casing in two pieces of different 
diameters. One of these, just large enough 
for the propeller to work in, extends from 
the rudder-post to the middle line of 
the screw, where it is overlapped by a 
riog of greater diameter (about one-eighth), 
which extends forward, and is supported by 
bars reaching from the ‘‘run’’ of the vessel 
to the outer rim of the casing. These bars, 
it will be understood, serve to prevent the 
entrance of substances which might foul the 
screw, while the annular space left between 
the two rings forming the casing provides 
an escape if more water is taken in than the 
screw requires. The arrangement is based 
on the theory that the screw draws in water 
opposite the forward part of the periphery 
for about half the width of the points of the 
blades, and opposite the after half drives it 
out. By fixing a ring case over that part 
of the propeller, this latter action is pre- 
vented, and more thrust is obtained; but it 
is necessary to increase the size of the ring 
forward, in order that the drawing-in action 
of the forward part of the periphery may 
have full play. A practical demonstration 
of the value of the device will be given 
shortly, as some steam-trawlers which are 
being constructed for one of the fishing 
companies, are being fitted with these pro- 
peller casings. The plates above mentioned | 
represent casings cut away in parts, and are 
certainly simple and inexpensive additions. 
The upper one, which covers about two- 
thirds of the diameter of the propeller, ex- 
tends from the rudder-post to some distance 
in front of the screw, and is kept at a dis- 
tance from it of one inch for every foot of 
the screw’s diameter ; the lower one extends 
from the rudder-post to the middle-line of 
the blades, and while covering as large a 
diameter as the upper, is placed as close as 
possible to the points of the blades. In the 
case of twin screws, the position is altered, 
the upper plates being fixed more to one 
side rather than directly over the top of the 
screw’s disc. It is stated that a simple 
addition such as we have here briefly de- 
scribed, promises, according to the experi- 
ments with models, to give an increase of 
speed of 7 per cent., while the cost can be 
only a few pounds in the largest vessel. 


THE BRHEOLYSER. 


fae name has been given by Prof. 
Wartmann to an apparatus (described 
by him to a scientific society in Geneva) 
which enables one to make the intensity 
of a derived current vary rapidly from zero 
to a maximum, and which indicates, in 
an exact way, the relations of these 
variations (see Archives des Sciences, May). 
On a tripod, adjustable with screws, rises 
a column, to which six radii—all in the 
same horizontal plane—connect a graduated 
metallic ring rising above the plane. Each 
of the quadrants is numbered to 90° right 
and left of a diameter which is the line of 
zero. This ring surrounds a thick disc of 
glass or ebonite, resting on the radii, and 
having a circular canal, filled with mercury, 
near its outer border. At the top of the 
column is a diametral bar, terminated by 
two verniers, which acts like a movable 
Wheatstone-bridge, turning about the 
commen centre of the canal and the ring. 
It carries two copper screws with amal- 
gamated points, fixed near the ends of 
the diameter which form the line of zero 
of the verniers. These screws dip in the 
mercury at an interval of 180° from each 
other. Insulated electrically, they com- 
municate with two binding-screws, placed 
near the centre of rotation, to which are 
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joined the circuit ends of a mirror-galvano- 
meter. Two orifices made in the bottom of 
the canal, at the interval of a half-circum- 
ference, admit copper conductors into the 
mercury. These latter are connected with 
binding-screws, in which are fixed the 
electrodes of the battery, and which are 
isolated on the tripod. 

To use the rheolyser, one commences by 
making the zeros of the verniers coincide 
with those of the graduated circle. A 
tangent-screw regulates the small displace- 
ments of the bridge, and enables one to 
appreciate them easily with an exactness 
exceeding a minute of arc. The battery 
circuit is closed; and if the galvanometer 
shows a deflection, this is counteracted by 
the play of a second tangent-screw, which 
turns the disc in its place. Then the 
diameter which joins the points of bifur- 
cation of the circuit is exactly perpendicular 
to that which passes through the dipping 
screws. When the bridge traverses equal 
arcs right and left of the line of zeros, the 
deflections of the galvanometer needle are 
equal and of opposite sign. Two of the 
mercurial arcs gain precisely what the sup- 
plementary ones lose—a circumstance which 
increases the sensibility of the apparatus. 


Mercury has an electric resistance at once 
suporior to that of the other usual methods, 
und less affected by variations of tempera- 
ture. No more perfect or uniform contact 
is known than that which it gives with 
amalgamated copper. When it is pure, its 
liquidity insures complete homogeneity. 
These properties justify its use in the present 
case. 

But it is indispensable that the conduc- 
tivity of the mercurial ring should be and 
remain the same throughout. Local capillary 
influences, or a possible imperfection in the 
support of the disc, might prevent this con- 
dition being fulfilled. To obviate this, the 
author covers the canal with a plate of 
glass which is held by springs, and turns 
with the bridge. The mercury, whose convex 
surface is flattened by this plate, fills the 
whole annular cavity; moreover, it is 
sheltered from dust and other impurities. 

That the apparatus may be transportable, 
one of the small orifices in the bottom of 
the cznal allows the mercury to flow into a 
glass cylinder under the disc. This reser- 
voir is closed below by an iron piston moved 
by a screw. Thus the canal may be easily 
emptied, or a liquid ring of desired section 
introduced. One of the electrodes is then 
in communication with a plate of copper 
inserted between the disc and the metallic 
top of the reservoir. This plate is pierced 
with a central hole at that part of the canal. 

The rheoiyser may be used :— 

1. To obtain a current of a given in- 
tensity. 

2. To maintain this intensity with rigor- 
ous constancy. f 

3. To verify, by an operation similar to 
that of a commutator, the construction and 
installation of apparatuses based on electro- 
magnetic reactions, such as sine and tengent 
compasses, electrodynamometers, galvano- 
meters, &c. The mobile system is in its 
true position of equilibrium, and free 
from perturbating causes, when it deflects 
through equal arcs, under the action of 
currents equal and successively opposite, 
produced by displacements of the bridge on 
either side of zero. 

4. To determine directly the value of the 
co-efficient of reduction which renders com- 
parable evaluations made with two of 
these apparatuses not idcntical. This co- 
efficient is equal to the ratio of the lengths 
of the mercurial arca, reckoned from the 
zero of compensation, for which the deflec- 
tion of the mobile system is the same in both 
instruments. 

5. To form a table of correspondence 
between the intensities of different currents 
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and the galvanometric deflections measuring 
them. 


6. To forma table of corrections necessary. 


for indications of ordinary tangent com- 
passes. 

7. To find the relations of intensity of 
electro-motive forces obtained from different 
sources. These intensities are to each other 
in the inverse ratio of arcs of the rheolyser 
which produce the same deflection in the 
galvanomcter. 

S. To estimate the ratios of the resistances 
of various conductors, as also variations of 
resistance in the same conductor. 

9. To assure oneself of the good construc- 
tion of shunts, resistance-coils, and other 
apparatus of the kind. 

10. To express, in absolute measure, the 
intensity of derived currents, when one 
knows the value of I, as also that of the 
resistances R and p. 


IMPROVEMENTS IN SAFETY- 
LAMPS. 


T proposal to employ electric lamps in 
coalemines does not appear to meet with 
much attention from practical miners, although 
the safety-lamps at present used are confessedly 
not everything that could be wished. It is 
tolerably well-known that numerous as are the 
devices already seeking for patronage, there is 
no real safety-lamp amongst them, and it is 
difficult to conceive a design which in all circum- 
stances could be fairly regarded as safe. There 
is a natural reluctance to adopt a comparatively 
untried system like the electric lamps, which, 
moreover, may introduce an element of danger 
from which the existing devices are free, for 
miners prefer tke risks with which they are 
acquainted to others of which they know 
practically nothing. The question of the safe- 
lighting of coal-mines has been recently debated 
at some length by the Manchester Geological 
Society; but, although many practical workers 
have taken part in it, none of them have even 
suggested the electric lamp—perhaps because 
they are unacquainted with it, but more probably 
because they are not inclined to trust it, from a 
vague but not ill-grounded fear that it would 
introduce elements of danger from which the 
present lamps are free. It is certain that spark- 
ing between severed connections would inevitably 
fire an explosive atmosphere, and there might 
be some risk from lightning flashes if a system 
of electric ‘‘leads’’ were carried through a 
mine. Atarecent meeting of the Manchester 
Geological Society, Mr. Jas. Cunliffe, of the 
Bridgewater colleries, submitted an improvement 
of the Davy, the principal object of which is 
apparently to secure a better light. He urged 
that as it was impossible to construct useful 
lamps which would not be liable to be broken 
by ordinary accidents in the mine, it would be 
better to seck for improved lighting power, 
which would diminish the risk ot injury to the 
lamp, and trust to the indication jsupplied by 
the flame for the detection of dangerous atmo- 
spheres. Lately, several ingenious devices for 
ascertaining the dangerous character of the 
gases have been devised; but as they must needa 
be under the control of overmen, they would 
scarcely meet all the accidental conditions which 
sometimes arise in fiery mines. Whatthe miner 
requires is a lamp that will give the best possible 
light, indicate unmistakably the presence of foul- 
air, be proof against tampering, and while 
resisting the effects of ‘‘shots,’’? be strong 
enough to resist any accidental blows it may 
receive. It is not very difficult to devise a lamp 
which skall be so inclosed that a sudden blast 
of air, such as may be given by the firing of a 
shot, shall have no effect on it, in the shape of 
driving the air through or sucking the flame out ; 
but it is not so easy to give sufficient light and 
avoid all danger from the accidental blow of a 
pick. ‘The members of the Society above named 
do not appear to have been able to arrive at any 
conclusion, although many experienced mining 
engineers were present at the meeting; the 
discussion in the end being adjourned to a 
special meeting to be held at Wigan at the end 
of this month. Mr. J. Ashworth, of Derby, 
exhibited his modification of the Museler lamp, 
the principal improvement being the addition of 
a light copper or tin shield above the gauze, 
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which touches the chimney at six equidistant 
points and prevents any current passing through 
the gauze on one side of the chimney and out 
again on the other, as it may do in the ordinary 
Museler. An appendage called a ‘‘chimney pot,’’ 
consisting of a cylinder containing three wings 
which commence a little above the top of the 
chimney, and extending to a little below the 
bottom of the cylinder, divide the pot into three 
compartments, is another improvement, With 
these additions it is claimed that a continuous 
and steady current is maintained in the lamp 
with no more air entering than is. required to 
supply the flame, whilst the air so entering is 
highly heated by direct contact with the 
chimney, and thus assists in producing perfect 
combustion. Mr. Ashworth prefers mineral oil, 
and so far as his own experience goes, he con- 
siders it safer than any other. He admits that 
it is useless expecting Government to make the 
use of any particular lamp compulsory, but 
thinks they might insist on the employment of 
lamps of standard types only, and that all new 
lamps introduced from time to time should 
receive the authorisation of the Home Office 
before they could be used in any mine. Mr. J. 
S. Martin, Inspector of Mines, said there could 
be no doubt that the lamp which was required 
was one which would go out when it eame in 
contact with an explosive mixture, because so 
long as the flame continued inside the lamp 
when in the midst of an explosive mixture 
something must ultimately give way, and the 
result in all probability would be an explosion. 
The chief use of a safety-lamp should be con- 
sidered as an indicator for detecting the presence 
of gas, and not for working in the midst of an 
explosive mixture. 


IMPROVEMENTS IN VELOCIPEDES. 


MONGST recent ‘‘improvements’’ in 
velocipedes, whether bicycles or tricycles, 

are several devices to obviate the rotary action 
of the feet, and to replace it by an up and down 
motion in which the length of the stroke is at the 
rider’s pleasure. Those who visited the Stanley 
Exhibition at the Agricultural Hall did not fail 
to note as one of the novelties the Merlin 
bicycle and tricycle, which we briefly described 
on p. 558 of the last volume. In that machine, 
it will be remembered, the pedals are at the 
ends of two levers pivoted to forward exten- 
sions of the framing, and connected, about the 
centre of their length, to loose pulleys carried 
on the axle. The connection is a leather band, 
and inside each pulley is a spring, which 
reverses the motion of the pulley, coils up the 
leather band, and so raises the pedal lever for 
the next down stroke. Motion is imparted to 
the axle through a pawl carried by the crank 
arm, which engages with the ratchet teeth on 
the side of the loose pulley. A somewhat 
similar method of imparting motion to the 
driving wheel has been recently patented in 
this country on behalf of S. N. Silver and 
C. E. Page, of Maine, in the United States. 
Their invention consists in a tricycle having 
two pivoted foot levers connected with arms 
loosely mounted on the driving axle, and pro- 
vided at their outer ends with pivoted pawls 
engaging in notches in discs loosely mounted on 
the axle, the discs being provided with friction 
clutch dogs catching on the inner surface of 
the circumferential flange of a diso fast on the 
axle, whereby when the foot levers are de- 
pressed springs on the axle connected with the 
loose discs, and other springs, also connected 
with these discs, will be brought in tension, and 
when the pawls are released from the discs the 
springs revolve the loose discs which catch on 
the fast disc, thereby rotating the axle and 
propelling the vehicle forward. The tricycle is 
provided with a brake operated by means of a 
handle sliding on a squared rod surrounded by 
a spiral spring, and the front guide or steering 
wheel is connected with a like square rod, pro- 
vided with a handle and spring, these handles and 
springs being also used to increase the power for 
propelling the vehicle. The frame is in form 
of a right-angled triangle, and is bent upwards 
at its rear end to form bearings for the axle. 
The driving wheels may either be fast on the 
axle or provided with boxes having internal 
ratchet teeth with which pawls on the axle 
engage only when the axle turns in the one 
direction and not in the other. The foot levers 
are pivoted at their front ends to the frame in 


‘having a broad 
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front of the axle, and their rear ends extend 
behind the axle, and are respectively connected 
by links with arms loose on the axle and carry- 
ing pawls engaging with notches in the edges 
of discs also looze on the axle. Between the 
loose discs is another disc fast on the axle and 
rim, against the internal 
periphery of which bear two opposite friction 
clutch dogs pivoted to the inner face of each 
loose disc, and resting against and connected 
by springs to a diametral rib on the inner face. 
The ‘arms and locse discs are held close up to 
the fast disc by a coiled spring. Powerful 
springs are coiled upon the axle at either side of 
this double friction clutch box, and are attached 
to the loose discs thereof, and strong springs are 
also attached to the frame and to the loose discs. 
Either or both of these springs may be used. 
By depressing the treadle levers alternately 
the arm and pawl are drawn down and the 
corresponding loose disc is turned backwards a 
ortion of a revolution (its movement b-ing 
imited by a stop), and the springs connected to 
it are thereby put in tension. When the pawl 
reaches the end of its stroke it strikes a fixed 
cam block and is thrown off, thereby releasing 
the loose disc, which is thereupon turned by the 
springs in the forward direction. In this for- 
ward movement the friction clutch dogs engage 
with the rim of the fast disc on the axle, which 
will then be rotated, the vehicle being propelled 
forward by the power of the springs. The 
treadles have a socket at the underside resting 
on a ball on the treadle lover and held thereon 
by a stirrup embcacing the lever. A steering 
wheel is loosely mounted on a short shaft in the 
front forked end of the frame in line with one of 
the driving wheels, and an arm on this short 
shaft is connected by a rod with a crank arm at 
the lower end of an'upright rod, turning at its 
upper and lower ends in the frame. This rod is 
of square section, and upon it slides the lower 
bent end of a guided rod, having a handle at its 
upper end by which the square rod can be 
turned at the same time that the handle is 
free to slide up and down thereon. The handle 
is pressed down by a strong spring on tho 


square rod, but may be locked in the raised 


position when the action of the springs is not 
required. A similar arrangement at the oppo- 
site side of the vehicle is connected with a cross 
bar carrying brake shoes to be applied to the 
driving wheels. The action of the springs 
applied to these two handles is by drawivg the 
handles downward aguinst the upward pull of 
the rider’s hands, to draw the rider’s body 
downwards, and so increase the power applied 
to the treadle levers, It is not necessary to give 
illustrations of this device (tho specification is 
No. 4434, 1881), as the application of the 
principle will te readily understood; nor are 
diagrams necessary in the case of another 
invention patented here on behalf of M. A. 
Mange, of Lonchamp, France. This patent, 
which is No. 650, 1882, is for devices by which 
the weight of the rider’s body is utilised as 
motive power. The rider sits on a saddle about 
midway between the driving and the steering 
wheel, so that the former carries only such part 
of the weight as is transmitted through the 
frame. The saddle is counected to a rocking 
bar in the frame, and the psdals are also 
attached to the ends of the bar by links. The 
driving wheel has one cank only, which is 
attached to the rocking bur by a connecting rod, 
and the weight of the paris of the mechanism is 
“ equilibrated ” by a tlywhecl at the other end 
of tne driving axle. The inventor has provided 
an ingenious arrangement of bevel wheels and 
a pinion by which the throw of the crank can 
be altered without dismounting. The rider can, 
if he so desires, touch the ground with his feet— 
that is, if anyone cares turide such a machine 
when made. Itis a good prublem tor young 
mechanics to find out how much of the weight 
of the body is utilised when thv saddle and one 
of the pedals rise and fall together. 


PRACTICAL NOTES ON PLUMBING.— 
XXXVI.* 
By P. J. Davies, H.M. A.S.P., &e, 
(Continued from page 299.) 


Eo 2114, referred to in the last line, last 
week, but not shown, is here given. 


Tig. 212 illustrates the lavatory basin-waste, 
and which will also work for the supply valve 
as fixed upon a bracket, also illustrated, but 
fixed at M L (Fig. 203). 


In Fig. 212 the ed- 
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justing holes can be seen at SW HR; tho 
rocking standard G, and the stopping-box cz 
the top, are also plainly shown. To take this 
valve to pieces, first take out the cotter-pin from 
the spindle at X, then the rocking standard 
cotter-pin at G ; if you take out the cotter-pin 
at G first, you will most likely bend the spindle, 
and so cause the valve to jump or work ir- 
regularly when closing, &c. 


Pillar Lavatories. 


Fig. 213 illustrates a pillar lavatory, suitable 
for schools, &e. ‘The inlet supply-pipe A may 
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be brought up within a length of cast iron or 
up the inside of the column B, with the waste- 
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pipe W; D is the lever to work the outlet 
valve ; E the overflow ; F the basin ; this may 
be of cast iron, as also the top G. Of course the 


I.J.H. illustrates the pull, and G the fly-nut ; 
* From the Building News. 


All rights reserved. 


basin and top may be had in one casting, enr 
amelled or galvanised, or in one piece of por- 
celain. For school-work I cannot recommend 
the washer and plug being fitted to the bottom 
of the basin, because tho plugs get lost, and 
corks used in their places, that not unfrequently 
are found pusbed down the waste-pipe; but 
with the lever arrangement D, all this nuisance 
is obviated. 


Fig. 214 is a similar pillar lavatory arrange- 
ment, bat fitted with hot and cold water cocks 
for giving a constant stream whilst washing. I 
like the outlet of the two cocks to be branched 
into one pipe, then the temperature of the water 
can be regulated; the lever D for the outlet 
valve may be worked by the foot. One of the 
best kinds of inlet-cocks for this lavatory basin 
is illustrated at Fig. 215. A isa long screw to 
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go through a wall, or to screw to.a skirting, 
and makes a thoroughly good fixing; Fig. 216 
iilustrates a suitable horizontal cock for such 


work and such places where an ordinary bib- 
cock cannot be used, of course the bend ‚C can 
be fitted to the cock (Fig. 215). ; 
Fig. 217 illustrates a section of an upright 
basin valve-cock for fixing through the lavatory 


Fel G.&l7« 


top: D is the fiy-nut for ecrewing the valvo to 
the top or slab. This may be had with plain 
braas or porcelain knob. 

Fig. 215 illustrates a very useful kind of 
lavatory basin valve-cock, embracing all the 
good qualities of an ordinary Chrimes’ screw- 
down valye-cock, with the additional valve J to 
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shut off the water, whilst the ordinary shut-off 
valve E is taken out for releathering, &c., this 
addition valve being closed from the pressure 
of water from behind, or it may be had with 


E L Q. 28E 


tbe extra screwed spindle with staffing-box 


Q R TYV fixed at the bottom of the shed at O; 


but in this case the bottom of the cock should 
be let through the slab, or otherwise kept high 
enough to turn. This cock may be fitted with 
the ring-cup W, or with any kind of fancy 


knob. 
Fig. 219 illustrates nan upright basin valve, 


for fixing flush with the top of the slab. The 


snout of this cock is made flat to give a good 
water-way, which will take off the pressure 
from the rubber diaphragm, which does not 
stand long together in these small valve-cocks. 


MEAT TRANSPORT FROM THE 
ANTPPODES,* 


\ A 7 HAT may be regarded as a ‘‘ new departure’? 

of a very important character has just been 
made in the importation of refrigerated fresh meat 
‘from the antipodean colony of New Zealand. In 
the particular case of which we are about to give 
‘some details, there is involved a very great deal 
of scientific interest, for the consignment of the 
meat itself is the first cargo that: has. yet been 
brought to this country from New Zealand in a 
‘sailing ship. The vessel in question is the iron ship 
Dunedin, 1,250 tons register, built by Messrs. 
Robert Duncan and Co., Port-Glasgow, in tho 
year 1874, and owned by the Albion Shipping 
Company, of which Mr. Peter Denny, of Dum- 
‘barton, is the chairman. 

The enterprise in which that vessel has just been 
engaged, and is likely to be further engaged, has 
arisen In some. measure out of the disastrous failure 
of the City of Glasgow Bank, one of the assets of 
which is a great extent of land held in the name of 
the New Zealand and Australian Land Company 
of Edinburgh and Glasgow. Being desirous of 
turning that property to the best account, the 
directors of the Land Company about a twelve- 
month ago consulted Mr. J. J. Coleman, of the 
Bell-Coleman Mechanical Refrigeration Company, 


* Condensed from Engineering: 


Glasgow, in reference to the possibility of bringing 
y 


home a cargo of fresh meat from New Zealan 


sailing ship, on the supposition that it would be 
necessary to have a refrigerating machine on shore 


for freezing the meat and one on board the vessel 
for maintainin 
the voyage. 

Zealand alone thereare somewhere about 13,000,000 
or 14,000,000 sheep, such an experiment was 


certainly one of far-reaching importance, alike to 
the colonists and to the people at home, who are 
dependent on other countries for at least 33 per 


cent. of the meat which they consume. 
It was feared by the directors of the Land Com- 


panythatif theexperiment required tworefrigerating 
machines, one at the port of shipment and the other 


on board the vessel, the cost would be too great to 


admit of the enterprise being made a successful 
i Mr. Coloman 
found, however, that he was able eventually to 
suggest to them that under certain conditions one 


one from a pecuniary point of view. 


machine might be made that would be sufficient to 
overtake all tho refrigerating work. The sugges- 
tion was that all previous practice in meat re- 


frigeration should in a measure be set aside, and 
that a very powerful machine should be fitted into 
the vessel, one capable of producing refrigerated 


dry air at the rate of 70,000 cubic feet per hour. 


He argued thus: As the freezing of fresh meat 


involves the abstraction of about 145 deg. of latent 
the meat from a temperature of, say, 72 deg. 
of the power just mentioned would, theoretically, 


be required for freezing meat at the rate of 20 tons 
per day. It was assumed that, in actual practice, 


about 10 tons of dead meat per day could easily be 


obtained by the. facilities on shore for killing, 


dressing, &c.; and in order to avoid having to go 
to the expense of purchasing and fitting up two 
machines, the Albion Shipping Company agreed to 
allow their vessel to remain in port during the 
time necessary for the meat to be put on board in 


small daily instalments of 10 tons or so, assuming, 


of course, that the cargo of wool would be stowed 
away before the meat could all be got on board in 


a satisfactory manner. 
In carrying out this interestin 


hold amidships, where they were packed, ‘‘ head 
and tail,’? as closely as they could be stowed. 


The depth of the hold was nearly 18ft. Even- 
tually the cold chamber in the hold was completely 


filled with frozen carcases in the way mentioned, 


and then the ’tween decks space was packed in 
a similar manner, until at last nearly 5,000 sheep 


and some 400 lambs were aboard in the refrigera- 
ting chambers. 

he principle observed in providing for the dis- 
tribution of the cold air was to bring it first into 


contact with the carcases that were already frozen, 


to be frozen in the ’tween decks chamber. 
adopting this mode of distributing the cold air, 
the object aimed at was not to maintain a uniform 
temperature throughout the meat chambers, but 
rather to make it absolutely certain that the air 
passing through the mass of meat in the ’tween 
decks was always at a temperature somewhat under 
32 deg. Fahr., under which circumstances the 
lower hold, which first received the air from the 
refrigerating apparatus. must necessarily;have been 
very much colder. That was most desirable, so as 
to insure the perfect rigidity of the carcases; for 
had the meat not been thoroughly frozen before be- 
ing packed away in the lower chamber and still 
kept in that condition, the mere dead-weight of 
the superincumbent portion would have crushed 
the carcases forming the lower layers into a shapeless 
mass. Asit was, however, the carcases of mutton 
and lamb forming this experimental shipment 
arrived in the Thames, after a passage of ninety- 
eight days, in their naturally rounded condition, 
and as faultless in shape as those that may be seen 
hanging in any butcher’s shop. In the case of 
shipments of fresh mutton from Australia it has 
not unfrequently happened that the carcases have 
arrived quite misshapened, evidently in consequence 
of the ineffectual freezing power applied to the 
carcases before stowing them away even in the 
cumparatively shallow space of the "tween decks. 

This shipment by the Dunedin is highly import- 
ant from the fact that it has afforded accurate 
scientific data in regard to the refrigerating power 
really required, as the operations both of freezing 
and carryiug have been entirely under one control. 
Hithertothe shipments of fresh meat from Australia 
have only been partially successful, owing in some 
measure, doubtless, to the fact that the carcases 
have not been frozen on shore by the same sort of 
machine as that used in the ship carrying the meat ; 
and there is good reason to suppose that the freez- 
ing power employed on shore has not been at all 
adequate for the work to be done. 

The Bell-Coleman machine on board the Dunedin 


it in the frozen condition during 
onsidering the fact that in New 


heat in addition to the 40 deg. required to arse 
that 
of the meat cooled naturally) to 32 deg., a machine 


and important 
experiment, the principle adopted was in the first 
place to freeze each day’s supply of carcases 
while hanging in the ’tween decks space, and 
then, after each of the carcases had been sewn 
in a coarse calico bag, to take them into the 


and then to bring under its influence those requiring i y l i 
In | refrigerating machine, a vacuum is mechanically 


occupies, together with the ship’s linings and the - 
upper and lower meat chambers, about 600 tons 
gross of carrying capacity, calculated at the rate of 
40 cubic feet per ton; and the total internal 
capacity of the meat chambers was about 400 tons, - 
calculated at the same rate. that amount of 
space there were packed about 175 tons of meat; — 
but as the refrigerating machine was only worked 
to about half its power during the voyage it is pro- 
posed to increase the internal capacity of the meat 
chambers about 60 per cent. for the next voyage, 
The machine is provided with a surface condenser, 
and it has a pair of compressing cylinders each of 
2lin. diameter, with a piston stroke of 24in. in 
length. Steam was generated by a pair of vertical 
and multitubular boilers, each having about 400 
square feet of heating surface. © average 
number of revolutions was 60 per minute, and the 
average air pressure was 34ilb per square inch, 
while the daily average number of hours that the 
steaming was maintained during the voyage was 
15, and the consumption an average of 3lb per 
indicated horse-power. While the refrigerating air 
was delivered from the apparatus at a temperature 
of about 80deg. below zero, the average temperature. 
of the lower hold was 5deg Fahr., and that of the 
upper hold, or tween deck space, was about 22deg. 


IMPROVEMENTS IN ICE-MACHINES. 


HE so-called binary absorption system, the 
device of Tessié Da Motay and August J. 
Rossi, obviated some of the difficulties encountered 
in the manufacture of ice. This plan consisted in 
the use of two volatile liquids and substituting the 
chemical affinity of absorption for the mechanical 
efforts of compression generally used in returning 
a gas to aliquid state. In this method, sulphurous 
acid was absorbed in ether, forming a binary liquid. 
This, by the action of a gas-pump, was vaporised, 
producing cold, and, on passing into a condenser, 
the ether became condensed and absorbed the 
sulphurous acid, thus re-forming the binary liquid 
ready for revaporisation. The chief advantage of. 
the use of this binary liquid, which was called 
ethylo-sulphurous-dioxide, was, that cold was 
energetically preduced at a low pressure of not 
more than 15 to 25 pounds. This system has been 
successfully used in this country, Cuba, Mexico, 
Hayti, China, and Japan. 

After the death of M. Du Motay, Mr. Leonard 
F. Beckwith became interested with Mr. Rossi in 
a further study of the binary system, and their in- 
vestigations have resulted in tne discovery of a 
method of liquefying ammonia through its absorp- 
tion in gaseous form in glycerine, and the con- 
sequent production of cold at a low pressure. This 
method of producing cold utilising the best known 
agent, and overcomes the chief obstacle to its use, 
the necessity of high pressure. The non volatile 
liquid glycerine was found to absorb about 600 
times its own volame of ammonia, producing a 
binary liquid containing a volatile agent absorbed 
ia a non-volatile one. After being placed in the 


created, the ammonia separates from the glycerine, 
and an intense cold is produced. The ammonia is 
then reabsorbed in a condenser by the glycerine, 
and then passes ugain into the refrigerator tank 
ready to be again used. This method of producing 
cold is constantly carried on while the machine is 
in operation, and the waste is comparatively small. 
Practical tests of this new system of producing cold 
artificially were recently made before Prof. Charles 
A. Seeley, an expert in such matters, and other - 
gentlemen. The result showed that, in fifteen 
minutes after the machine was put in operation, 
the temperature of the r-frigerator was lowered 
from 68° Fahr. to 18°, and ice was formed in twenty 
minuts from the time the machine was put in opera- 
tion. The vacuum under which the ammonia was 
volatilised in therefrigerator where the binary liquid 
was placed was twenty-five inches, and the pressure 
under which the ammonia was reabsorbed in the ' 
condenser into the fresh glycerine was an average 
of twenty-five pounds, never exceeding fifty pounds. 
There is, it will be seen, a remarkable difference 
between this and previous methods employed when 
ammonia has been used, and when the pressure has 
averaged 125 pounds when at rest, and from 225 to 
300 pounds when at work. The mechanical pressure 
heretofore required in the use of ammonia is done 
away with, and the mach easier method of chemical 
affinity substituted. The new plan, if wholly: 
successful, will do away with the necessity of the 
use of heavy machinery that has been an absolate 
necessity when ammonia was used as the cold-pro- | 
ducing agent. Another advantage claimed for the 
use of this new biaary liquid is, that the machinery 
used, like all low-pressure machinery, is easy to 
manage. Under the old conditions, when ammonia 
was used, the services of an educated, careful, and 
skilful engineer were an absulute necessity, or a 
destruction of the machines would follow. Under 
the low-pressure system, now made possible, an 
ordinary engineer would be able to manage the 
machine, and the danger of an explosion and 
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destruction of the machinery is lessened. Leaks in 
the pipes or at valves are less apt to occur, and the 
expense of production is materially lessened.— 
Engineering and Mining Journal 0.8.) l 


HOME-MADE DRILL- CHUCKS. 


Haee drill chucks, as usually found in 

the average machine shop, are ‘‘ bores’? for 
reasons not necessary to explain here. This is 
especially true of those things which have a hole 
drilled in the end and a set screw in the side to 
secure the drill. The sockets used for receiving 
taper-shank drills are’ good, but these drills are 
much more costly than those with straight shanks. 

The qualities which drill chucks should possess 
may be stated as follows: 1. Drill chucks should 
be simple in their construction, so they can be éasily 
and cheaply made. This is the first thing the 
“ practical man” generally looks for, and it is an 
excessive demand for this quality that often leads 
to anything but economy “‘in the Jong run,” by the 
use of such things as above referred to. 2. Drill 
chucks should be so constructed as to hold the drill 
always concentric with the spindle of the lathe, or 
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drill press, wherever they be used. As straight- 
shank drills may be found in every machine shop, 
having all sizes of shanks, whether they be twist 
drills or the ordinary flat, home made drills, this 
valuable quality is not possessed by the chuck 
which secures the drill from one side by a set 
screw, or any similarly acting device, unless the 
shanks fill the hole— which is hardly ever the case. 
The writer has, in times past, found it most con- 
venient and economical to use round steel forhome- 
made drills, very near the size of drill wanted; 
flatten one end, leaving the point a little wider 
than the body. 

3. Drill-chucks should be easy and quick in their 
operation, so as to consame the least possible time 
in setting and removing drills. 

4. There should be no projections about the 
chuck, such as set screws, notches, or anything 
which would have a tendency to catch a man’s 
clothes or ‘‘knock the bark off his fingers,’’ just 
when he is engaged on a job which ‘‘is in a 
hurry,” because this is just the time such phe~ 
nomena generally take place, and is a time when 
it is least desirable to have a man stop for surgical 
operations or for oratorical exercises. 

Figs. 1 and 2 of the accompanying drawings 
represent designs of drill-chucks, which possess all 
the aboye qualities to a pete or less degree. 
The collet part J, Fig. 2, may be fitted to the 
spindle of a lathe or drill press. There are three 
jawe, E, held in place by the shell nut D. It may 
be necessary to have more than one set of jaws, 
according to the range in the sizes of drillsintended 
to be used. Itis best to make these jaws of iron 
and case-harden them, as steel would be likely to 
spring more or less in hardening. Pieces of soft 
rubber, I, are placed between the jaws. These 
serve to open the jaws by their elasticity, when 
released by the nut D. Fisa rubber band, which 
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serves to hold the jaws together when they are 
taken out to be replaced by a set with a larger or 
smaller hole. Springs may be substituted for the 
rubbers, but the latter are cheaper than the former. 
The nut D has six holes H, drilled into it to receive 
a Sspanner-wrench in setting the larger-sized drills. 
A knurled band, G, on the nut, will admit of its 
being set by hand when small drills are used. In 
the chuck shown in Fig. 1 the nut D is fitted 
directly to the lathe-spindle C. The disc, K, 
serves to cover the hole in the spindle to form a 
pecking for the drill. Otherwise the drawings ex- 
plain themselves. 


A NEW THERMOGRAPH.* 


HE instrument under consideration is a thermo- 
graph for recording atmospheric temperature, 


the fluctuations of which are much less regular | as shown in 


and more frequent than one who has not madea 
study of it would suppose. It records the tem- 
perature directly from the column of mercury in 
the tube of a thermometer by dots or perforations 
upon a sheet of paper previously ruledwith degrees 
and hours, 
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Its principal parts are, as shown in Fig. 1. 
lst. A thermometer in the form of an ordinary 
mercury thermometer, but open at the top of the 
tube, and having a wire entering the bulb and con- 
nected to one pole of a battery, the other pole of 
which is connected to the mechanism of the instru- 
ment. 2nd. An upright cylinder revolving by clock- 
work, covered with a paper which is divided verti- 
cally into 24 parts by lines representing the hours, 
and horizontally by lines representing the degrees. 
ord. A bar raised and lowered by mechanism driven 
by clockwork, furnished below with a needle 
entering the tube of the thermometer, and carrying 
a pencil-—or preferably a point—driven forward b 
a small electro-magnet when the circuit is close 
by the needle entering the mercury, and then 
making a mark at the proper place upon the paper 
and indicating the temperature. The bar carrying 
the needle rises about half an inch from the 
point at which the needle leaves the mercury and 
then descends until the needle again touches tbe 
mercury, whother that in the mean time shall have 
risen or fallen, when the point makes its mark 
upon the paper and the bar again commences to 
rise. This movement is accomplished by the 
mechanism shown in the drawing, of which only 
the wheel E, gearing into the rack upon the needle~ 
bar, is shown in Fig. 1, but which is shown in full 
and upon an enlarged scale in Fig. 2, which is a 
top view. The two wheels A and B are moved by 
clockwork (not shown) and are constantly 
revolving in opposite directions, as indicated by the 
arrows. These wheels are not attached to the 
shaft upon which the wheel E is fixed, but are 
attached to sleeves which move without affecting 
that wheel except when they are joined to it by the 
clutches C or D. They are so geared that when 
the wheel E is joined to them its rim moves at 


* By G. Moraan Ecpgipas, in the Journal of the 
Franklin Institute. 
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the rate of half an inch per minute. Upon the 
shaft with the wheel E is also a loose sleeve F, 
which is free when the clutch C is not in action, 
but which moves with that wheel when that clutch 
ison. The levers actuating the two clutches unite 
and move upon a common pivot, from which point 
they extend as an arm, which is capable of a lateral 
movement between two fe bringing one or the 
the other of the clutches into action. Opposite to 
the wheel E the needle-bar passes through a guide 
which is furnished on the back with a small wheel 
taking the thrust of the gear and reducing friction. | 
For a lower guide the needle-bar is furnished on 
each side with a rod parallel to the needle, and of 
nearly the same length. These rods are at such 
distance apart that they pass clear of the ther- 
mometer tube. They arenot shown in the drawing, 
as they would lie directly in front of and behind 
the kas n ke Te fete of the otechs are 
partly V-shaped and partly square, or nearly so, 

Tig. 3; that is, they have slightly 
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tapered sides but \-shaped points and bases, so 
that they enter freely, as entirely \y-shaped teeth 
would do, and when in action they have no out- 
ward thrust. The V-shaped base strengthens the 
tooth and admits the point of the opposite tooth. 
A very small spring on each side of the sleeve F 
holds it out of gear while the clutch C is off. 
Beneath the clutch arm is a pressure spring, one 
end of which presses against the end of the arm and 
the other against a plate moving upon the same 
ivot with the arm, which plate also is capable of a 
ateral movement between itsstops. If this spring- 
plate is moved in either direction to its atop, carry- 
ing with it the base of the spring, the clutch-arm 
will be moved in the other direction and the clutch 
on that side will be brought into action; and if the 
position of the spring-plate with the base of the 
spring be reversed, the position of the clutch-arm 
will be reversed—that clutch will be disengaged 
and the other will be engaged—the wheel E being 
moved and the needle- bar raised or lowered accord- 
ingly. To the sleeve F is attached an arm which 
is connected by a draft rod to the spring-plate. 
When the clutch C is in action—as shown in the 
drawing—connecting the wheel A with the wheel 
E and the sleeve F, raising the needle-bar, the arm 
of the sleeve F draws upon the spring-plate— 
moving to that side the base of the reversing- 
spring, which, when its base has passed the line, 
between the pivot and the end of the clutch-arm, 
presses that arm to the other side, disengaging that 
clutch, loosing the sleeve F, engaging the other 
clutch, dnd reversing the motion of the needle- bar, 
which now descends. The length of the arm on 
the sleeve F is such that when the needle-bar has 
risen half an inch the spring-plate is moved over, 
and the clutch-action is reversed. en, b 
descending, the needle is brought into contact with 
the mercury and a circuit is made, the large electro- 
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magnet, thus vitalised, attracts its armature, which 
ia attached to a lever connected with and drawing 
upon the spring-plato, and moves the base of the 
reversing spring to that side, changing the position 
of the clutch-arm and reversing the action of the 
cintches and the movement of the needle-bar, 
while at tho same time the recording point upon 
the needie-bar is, by its electro-magnet, driven 
into the paper and the temperature is recorded 
upon the scale. The sleeve F, being loose, yields 
to the movement of the spring-plate, and is after- 
wards held by its clutch, and acts as before. The 
action of the large electro-magret is supplemented 
by that of a spring drawing upon the same side of 
the spring-plate, whose strength is such that it is 
not quite sufficient of itself to overcome tie thrust 
of the reversing spring, but whose forco is greatest 
whon that of the electro-magnet, by reason of its 
distance from its armature, is least, the groatest 
pozsible portion of the work being thus put upon 
the clockwork and tho least upon the battery. 
This spring aids the electro-magnet, but docs not 
in anywise reduce the effect of the reversing spring 
iu holding the clutch to its work; so long as the 
base of that spring is unmoved its action is unim- 
nared. The resistances of these springs occurs 
only daring the ascent of the needle-bar, which is, 
therefore, counterpoised to excess, and the 
resistance and the motion ars thus rendered uni- 
form. By reason of the form of the clutch- 
teeth before described there is no outward 
thrust upon the clutches while in action, and hence 
tua veversing enring requires only to be strong 
enough to throw the arm over and to shitt the 
clutenes. Tho stop of tho clutch-arm next the 
electro-macuet is aa inaulated plate to which the 
battery-wirce leading from the magnet is con- 
pected, so that us soon a3 the arm has left the 
stop the circu is again broken, although the needle 
may furashers time remain in contact with tho 
mercury; the recording pointis at once withdrawn, 
sud thus makes upon the paper a single perforation 
which must toa true record of the position of the 
mercury ia the tube, unoafiected by friction or other 
disturbing cause, since this action mustalways take 
pisces at the moment of contrct of the needlo with 
ihe mercury, aud these dots or perforations are 
repeated at ths end of each interval ef time required 
forthe needie-har to ascendand descend the required 
aistzncea, Which will be about tivo minutes with the 
wheelsnotion desigzaated, 

The graduation of the scale upon the paper must 
correspond with the movement of the mercury in 
the tuba of the thermometer as accurately as the 
graduation of the scale of an ordinary thermometer 
corresponds with the movement of the mercury in 
its tube. If but one instrument of this sort is tobe 
madeo this is very easy ; the rate of motion is ascer- 
tauucd, a seale is made to fit it, and the paper is 
rated to that feale. In all thermometers heretofore 
made the senie has been made to fitthe tubs ; but if 
tore than one of these instruments is to be madeit 
Lecomes necessary, or at least very convenient, to 
lave one Set of ruled papers that will fit all the in- 
struments, aud it then becomes necessary toreverse 
the practice aud to make the tubcs to fit the seale. 
“bho rise and fall of mercury in a thermometer 
depsads upou the proportion between the diameter 
of (ie tubo and the volnmo of mercury in the tube 
vod bulb, and while it is possible to construct these 
parts in such proportion as to obtain proximately a 
iven motion, is is not possible thus to obtain it 
exactly. Thə tube and bulb are made in separate 
parts, as shown in Fig. 1, ofsuchsizo that when the 
tuve is thrust half«way into the bulb the volumo of 
mercury filling the tube half way at 32° Fahrenheit 
ig 23 nearly as may be properly proportioned to the 
diameter of the tube. If, now, there be found too 
much motion,the capacity of the bulb is diminished 
by thrusting the tubo further in, and vice vers, and 
the propar height of mercury at 32° for that purpose 
is marked upon the tube. Mercury exposed to the 
air will slowly form a coating of oxide upon its sur- 
faco. To prevent thisa small quantity of glycerine, 
or of oil free from oxygen, is placed in the thermo- 
motor tube above the mercury. If, notwithstand- 
ing, the oxide shall accumulate to an inconvenient 
extent, the observer in charge of the instrument will 
remove the thermometor fromits place, and will put 
tho bulb in warm water until the oxide is floated off. 
lio will then supply the loss with pure mercury, 
dctermining tae proper quantity by immersing the 
baibin broxen ice, when the mercury column should 
stand at tha mark for 32°. The whole apparatus, 
except the thermometer itself, can be inclosed and 
so protected from tho weather and dust, while the 
thermometer is exposed to tho air below. The 
system 13 equally applicable to a barometric record, 
in Which Caso, on account of the small range of 
motion, the needle-bar is connected to a lever, thus 
jucreasing the range of the record. 
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Tite boring of the Ariborg tunnel is proceeding 
rapidly, the rate of advauce averaging ten metres 
daily, which exceeds the avorage made with the 
ot. Gothard by six metres. At this rate boring is 
cxpected to be completed before the end of 1883. 
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ROYAL ASTRONOMICAL SOCIETY. 


HE June meeting of this Society was held on 
the 9th inst., at Burlington House, Mr. E. J. 
Stone, President of the Society and Director of 
the Radcliffe Observatory, Oxford, occupying the 
chair. 

Mr. Franklen George Evans, Tynant House, 
near Cardiff, was balloted for and duly elected a 
Fellow of the Society. 

Mr. Knobel read a paper by Prof. Pickering, 
being a description, accompanied with photo- 
graphs, of the photometer employed by him for 
observations of stars on or near the meridian. At 
the end of the instrument furthest from the eye- 
piece are two plane mirrors connected with tubes 
placed horizontully east and west, and capable of 
revolution in the plane of the meridian; the in- 
clination of the mirrors to the axis of the tube can 
also be varied. One of the mirrors is directed to 
`A Ursæ Minoris, with which the stars to which the 
other mirror is directed are compared. The light 
is received by two object-glasses, both pencils of 
rays first passing through a double-image prism. 
The ordinary image from one mirror is compared, 
by means of a Nicol’s prism, with the extra- 
ordinary image from the other; the prism is then 
reversed, and the comparison repeated with the 
other pair of images. 

ifr, Knobel read a paper by Dr. Henry Draper 
“On Photographs of the Nebula in Orion.’’ The 
novatives, of which enlarged photo-lithographs 
were exhibited, were taken on March l4th, 1552. 
with an liin. refractor, the exposure being 137 
minutes. The stars are much over-exposed, and 
are aiso somewhat elliptical, in consequences of tue 
Wind, Which disturbed the mounting of the tele- 
scopa during the long exposure. On the original 
novative, however, the stars of the Trapezium can 
be szen separato on careful examination. Most of 
ths small stars, including soma which are almost 
the mininin cevivile of the telescope, appear in 
the photographs, so that it seems possible, by stiil 
furiher increasing the exposure, to photograph 
stera Which are invisible to the eye. Photographs 
of tue spectrum of the nebula, taken without a 
elit, show that two of the condensed masses pre- 
ceding the Trapezium give a continuous spectrum, 
and therefore contain either gas under pressure, or 
liquid or solid matter. 

Mtv. Newall; i have procured from the Royal 
Socicty tho loan for this evening of a drawiug of 
the Nebula in O:ion, by Mr. Lassell, which is now 
exhibited. It appears to me one of the most 
pervect drawings of the Nebula, in existence, and 
a3 it bas never becn published, I should strongly 
recommend thatit should be reproduced by photo- 
erapby, whieh could, I believe, bo done ata small 
expeuso. With regard to Dr. Draper's photo- 
graph, I thinx the telescope must have moved con- 
siderably to have prodaced the nebulous masses 
arouud tne brighter stars. 

Capt. Abney: The great increasein the diameter 
of the stursin Dr. Draper’s photograph is due to 
reLection Irom the back of the plate. This might 

ava been prevented by backiug the plate with 
asphaitum, which was the method adopted for the 
paorozrephs of the recent eclipse. 

Capt. Noble suggested that if Mr. Lassoll’s 
drawing were reproduced, the colours should be 
reversed, black being put for white, so that the 
Nelula might be given as it really appears. 

Lord Rosse: There is much difficulty in repro- 
ducing by photography drawings containing faint 
detail. I have had experience of this lately in re- 
gard to photographs of drawings of Jupiter, which 
do not by any means give the delicate detail of 
the original; I believe that the old process of 
copper-plate engraving is the best, after all, though 
of course more expensive. There are practical 
difficulties in the way of reversing the colour, as 
suggested by Captain Noble. 

Cuptain Abney: It is practically impossible to 
obtain a perfect photograph of a black and white 
subject. The only way to obtain a perfect grada- 
tion is to have a slightly tinted background, other- 
wisa the delicate half-tints must inevitably suffer. 

Mr. Maunder read a paper on the ‘‘ Spectrum of 
Comet JVedls,’? observed at the Royal Observa- 
tory, Greenwich. The most striking feature in the 
epectrum is the development of a bright line in the 
yellow, apparently corresponding to the D line of 
Sodium. On June 7th this was so brilliant that 
the comet might almost be said to shine by mono- 
chromatic light. 

The President: I do not know whether I ought 
to mention that I have reccived a letter from Dr. 
Copelaud, in which he tells me that he has dis- 
ney seen the D-line in the spectrum of the comet 
COUN, 

Mr. ilind gave a few practical directions to 
observers who desired to uttempt the observation 
of the comet in daylight in close proximity to the 
Suu, Alr. Hind said: The comet has not quite 
kept pace with the theoretical law of increase of 
brightness; still, at noon to-morrow it should 
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have the brightnoss of a first magnitude star, and 
be visib!e in a telescope of not less than 7in. aper- 
ture, though only 3° 3’ from the Sun. I may 
mention that after its perihelion passage the comet 
will be again visible in this country at the beginning 
of July. 

Mr. Knott read a note on the variable star 
U Cephei. The minima of this star occur in sets, 
alternate minima at intervals of about five days, 
the intermediate minima being observed as each 
set comes round. There is reason for suspecting a 
ditference of threc-tenths of a magnitude between 
the minimum maguitude reached in the two sets. 
If this is confirmed, we must regard the period as 
a doubie one. 

Captain Noble thought that Mr. Kuott’s observa- 
tions threw doubt upon Prof. Pickering’s hypo- 
thesis that the variability of stars was caused by 
the revolution of a largo satellite round its 
primary. f 

Mr. Knott: Ido not express any opinion as to 
the cause of the variability. If the variations in 
the light of U Cephei are caused by occulta- 
tious, they „would appear to be occultations by a 
nebulous body, as the star changes in colour as it 
changes in magnitude. 

Mr. Christio: Captain Noble is, I think, under a 
miseyprehension; the hypothesis of Prof Picker- 
ing’s, which he mentions, is only offered in the 
cosa or stara of the A/yol type. Prof. Pickering 
divities the variable stars into four or five classes, 
and has diferent hypotheses to explain the different 
peculiarities in their variability. There are two 
principal hypotheses which he has considered: the 
one is tha occultation of a primary by its satellite, 
and tho other the revolution round its axis of a 
body, different parts of which present different 
degrers of illumination. 

T'he President then give an account of some of 
the arrangements which have been made for the 
observations of the Transit of Venus on the 6th of 
December. Jie suid:—As fur as the British expe- 
ditions are concerned, no serious attempt will be 
made to apply photography, as the committee have 
not felt justitied in recommending the Government 
to ineur the large extra expense that would be 
invoived. Continmg ourselves to contact, however, 
I think the arrangements justify us in expecting a 
frircottmato of the Sun’s distauce. Arrangements 
have been meds to have two observers at Bermuda, 
two at Jamaica, and two at Barbadoes. The 
Canadian Government have also well seconded our 
effocts, und baye placed a sum of £1,000 at the 
disposal of observers working in harmony with our 
scheme. his will give us, if we have favoarable 
weather, Ll or i2 contacts. To correspond with 
thesn, there wijl bo six telescopes at the Cape of 
Good Ione, aud anothersat Natal. There will be 
one at Madezasear aud one at Mauritius, so that 
we shall pronably bave nine or ten contacts to 
ecorresnand with those on the other side. The 
cect of parailax between these stations is about 
Ll of or LZ, so that, unless there is an error in the 
observations at all thess stations of eight seconds of 
time, wa should get the Sun’s distanco within a 
million oi miles. if all observe the same kind of 
coptact, we ought to get the observations correct 
within four seconda of time, which would give the 
distance within 930 090 miles. Besides these stations, 
however, we shall have observations made at 
Ovdney nnd Melbourne, Brisbane, and New Zea- 
lind. With regard to other nations, a large 
number of observations wiil be made in America, 
though, unfortunately, these will not be balanced 
by asuticiont number made in the Southern hemi- 
sphere. The French will have a number of stations 
in Sonth America and somo in the West Indies. 
The Portuguesa will send an expedition to the 
West Coast of Africa, and the Spanish to the 
West Indian Islands. Our own colonies have come 
forwaed with great alacrity, and are willingly 
assisting the Old Country in carrying out the 
work. 

Lhe following papers were also announced and 
partly read: —S. W. Burnham, ‘' Measures of the 
Companion to Sirius,” aud ‘‘ Double-Star Observa- 
tions made in 1579 and 1880, with the 18}in. Re- 
fractor of the Dearborn Observatory”; Dr. Terby, 
t Itemarques ù propos des Recentes Observations 
da M. Sehiaparelli sur la planète Mars”; Prof. 
C. W. Pritchett, ‘* Transits of the Red Spot across 
the Central Meridian of Jupiter”; the Rev. S.J. 
Perry, ‘ Observations of the Solar Eclipse, 1832, 
Mey 16th;’’ T. W. Backhouse, t Observations of 
Comet b, 1SS1’?; N.C. Dunér, ‘On the Spectrum 
of Comet Hels; Captain Parsons, * Sextant 
Observations of Comet 4, 1881’; E. J. Stone, 
“ Tiamarks on Prof. Neweomb’s Paper on the In- 
etractions for Observing the Transit of Venus”; 
A. Morth, “ Note on M. Loewy’s Communication 
referring to an Apparatus for Determining Flexure 
Errors,” “Oa the Best Method of Determining 
the Errors of Division Ciccles and Scales,” and 
“ EP phemerts for Physical Observations of Jupiter’? ; 
i. J. Stone, “Curves Showing the Changes in the 
Diameter of the Moon, from the Greenwich Ob- 
servations, 1759 to 1830”; and F. C. Penrose 
“Elements of the Orbit of Comet Ills, obtained 
Graphically.’’ 
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JUNE 16, 1882. 
SCIENTIFIC NEWS. 


HE death ia announced of Mr. John Scott 
Russell, M.A., F.R.S., which took place 
last week, in his seventy -fifth year. The deceased 
gentleman will be best remembered, perhaps, 
by his achievements in shipbuilding, but he was 
` also a distinguished engineer, the great dome 
of the Vienna Exhibition of 1873, 360ft. in clear 
al pair being, perhaps, his most enduring monu- 
men 


At the meeting of the Royal Society last 
week, the fifteen selected candidates were 
elected Fellows:— Professor Valentine Ball, 
M.A., George Stewardson Brady, M.D., F.L. S., 
George Buchanan, M.D., Charles Baron Clarke, 
M.A., F.L.S., Francis Darwin, M.A., F.L.S., 
Professor William Dittmar, F.C.S., Walter 
Holbrook Gaskell, M.D. , Richard Tetley Glaze- 
brook, M.A., Frederic Ducane Godman, F.L.S., 
Professor Jonathan Hutchinson, F. R.C. S. 
Professor Archibald Liversidge, F.G.S., Pro- 
fessor John C. Malet, M.A., William Davidson 
Niven, M.A., Robert Henry Inglis Palgrave, 

TS.S., Walter Weldon, F.C.S. 


` The Rolleston memorial has been established 
it the shape of a prize, to be awarded every two 
y -ara, to the author of the best memoir embody- 
“ag the resul's of original research in Animal 
and Vegetable Morphology, Physiology and 
Pathology, or Antbropolozy. ‘fhe fund is 
vested in the University cf Oxford as trustees, 
and the prize, which will amount to about £70, 
is open to all members of the Universities of 
Cambridge aud Oxford within ten years of the 
date of their matı iculation. 


The general committee of the Royal Cornwall 
Polytechnic Society have determined to celc- 
brate the jubilee of that excellent institution by 
making the annual exhibition doubly attractive, 
and by organisiag excursions to places of intcrest 
in the vicinity. “The exhibition will be held i in 
the Polytechnic and Volunteer Drill Halls, 
Falmouth, from the 5th to the 16th of September, 
dates which, it will bo seen, follow close upon 
the mecting of the British Association at South- 
ampton. Iu thess circumstances a number of 
scientific visitors may be expected, and several 
men eminent in science have already promised 
to attend and deliver lectures. The committee 
estimate the expenditure at about £600, and 
they appeal to Cornishmen for help. 


According to Prof. Blyth, who read a paper 
recently before the Royal Society of Edinburgh, 
the action of tho microphone cannot de pend. on 
variation of resistance due to pressure alteriug 
the specific resistance of the material, as auch 
resistance is unaffected by considerable varia- 
tion of pressure. He thinks the effect is due to 
the sound-waves acting directly on the small 
arc bet.cen the microphone points end ihe 
tremor set up ia the points themsclves by 
transmitted vibrations. It may be remembered 
that other experimenters contend that pressure 
does affect the resistance of carbon. 


At the June mecting of the Photographic 
Society of Trance, M. Jenssen exhibited prints 
of the recent solar eclipse, and culled attention 
to the fact that the moon’s outliny was very 
clear and di-tinct, proving that it the moon hes 
an atmosphere it cannot be one of great density. 
The eclipse observers, or some cf them, think 
that the moon has an atmosphere. 


A so-culled incaudesceut gaslight 13 about 
to be tried in Clerkenwell, in some of the 
thoroughfares leading to the Augel. Ir consists 
in a modification of the Bunsen burner, to which 
is adapted a cap of platiaum ganz». Com- 
pressed air i3 supplied to the baraer in a small 
stream, which induces an inilow of atmospheric 
gir, and the mixture of gasand sir being ignited 
within the gauze cap, the latter quickly glows 
with a brilliant incandescence, the hot platinum 
assisting in effecting perfect combustion. 


A method of testing nitrate of silver for 
purity is to dissolve it in the smallest possible 
quantity of water, filter, and drop in hydro- 
fluosilicic acid. If turbidity is produced, an 
alkaline sult is indicated. Sdould the solution 
remain clear ufter sevcral drops of the acid, it 
is mixed with an equal bulk of alcohol, when 
any alkali is at oncə precipitated. To detect 
nitrous acid and nitrites, the liquid is evapo- 
rated as much as possible, and a solution of 
1-100th per cent. of magenta in glacial acetic 


acid added. If nitrous acid or nitrites are present 
the liquid changes colour, running from violet 
to yellow. Free mineral acids also cause a similar 
change ; but if water is added, the red colour is 
restored in that case. 


Amongst recent patents we notice one that 
resembles the polysphenic ship. The bottom of 
the vessel is formed of a number of inclined 
planes connected to the atmosphere above the 
deck by means of pipes. When the vessel i3 pro- 
pelled she is said to skim over the water. The 
No. is 4868, 1881. 


Mr. Scretton has issued an appendix of three 
pages, which is to be attached to the third and 
fourth editions of his pamphlet on railway acci- 
dents. It contains the letter we published last 
‘week, with some additional matter.’ 


Physiologists have tried to estimate the 
volume of blood in a living animal’s body, but 
the methods used have not been very exact. An 
improved method recently adopted by MM. 
Gréhant and Quinquand is as follows :—The 
animal (a mammal) is made to breathe gas con- 
taining a known amount of carbonic oxide (CO). 
After a quarter of an hour, the volume of CO 
remaining is observed; and this shows how 
much has been fixed by the blood. Oa the other 
hand, by analysis of the blood, one ascertains 
the amount of CO fixed by a given volumo 
(estimating the respiratory capacity of two 
samples, taken one before, the other after, the 
poisoning). From these data it appears that the 
total weight of the blood in mammalia is com- 
prised between 1-12 and 1-13 of the weight of 
the body. In the normal condition there ure no 
great variations in this relation. 


The so-called ‘‘ Electrotechnical experiments 
in the Royal Crystal Palace at Miinich,’’ from 
16th Sept. to 1ldth Oct. this year, will, it is 
known, be an exhitition of quite special cha- 
racter, the chief object being to compare the 
actionof various apparatus for “practical applica- 
tion of electricity. The examining committee, 
where not awarding a medal, will give an oficial 
certificate ns to the results of trial of apparatus to 
any exhibitor desiring it. Electric sireet- 
lighting, and its feasibility in Miinich (where 
gas is very dear), will have spcial regard. The 
managers of the Royal Theatre have arranged 
for trial of various modes of lighting and other 
applications of electricity in ‘theatres, and a 
temporary stage will be provided. The waters 
of the impetuous Isar will bo utilised to drive 
the machines (a comp: any has been formed for 
this purpose, in case the town authorities do 
not take the matter up). Among other appa 
ratus to be exhibited will be Gentuli’s Giosso- 
graph, an automatic quick- writer, based on tho 
physiological laws of speech. A collection of 
journals and books relating to elestrioty will 
be furnished, with facilities for s! mdy; sud the 
official catalogue will indicate, with regard to 
each apparatus, where an account of it muy be 
found. 

The annual consumption of dynamite in 
Saxony is now represented by a valuo of about 
£50,000. A project, by Herr Spinner and Dr, 
Schröder, is now on foot to esttblich a dynamite 
fuctory at Hartha, in the Uilersdorfi Torest- 
district. It is proposed to muke it in two 
divisions, about fist. apart; ono for the site 
operatio «s. the other for the dangerous and for 
storage. Thero will be a pond of ‘about Th acres 
between, and the davgercus part will to sur- 
rounded by a thick earth wall es hi; gh sa the 
enclosed houses. Much objection was z taken to 

the project, but sanction has been obtained from 

the local authorities on certain conditions. The 
storaze of dynamite must not cxceed 25 ewt, 
in each magazine. Conveyanco of the masses 
within the works must be in epring-furnisbed 
waggons on rails, All ways must be kept 
smooth; stairs are to be avoided ; passages are 
to be covered with peat-ash ; the floors in build- 
ings must bo of asphalte; aud after stonpae of 
work (which work is to be only by dayligat) 
they must be washed clean. The magazines 
must be steam-heated, and all freezing of car- 
tridges is carefully to be avoided. For avid ¢ases 
a condensing-tower and regenerating avparatus 
is required. The water containing sulphates 
and nitrates must be fully neutralised with 
ammonia, and kept from entering the ground. 
A layer of earth must be formed over the po wder- 
houses. 

An important rectification is required, accord- 
ing to M. Guyot, in our ideas about tho Shire 


river, which has figured largely of lato years in 
accounts of African travel. It has been 
supposed that the Shiré after entering Lake 
Lydia, resumes it course southward to the 
Zambesi, M. Guyot now mainotain that the 
Zambesi really feeds this Lake Lydia through a 
canal called Zio-Zio, and toa larger extent than 
the Shiré does. The large lake in question is 
covered during a great part of the year with 
aquatic plants, making navigation and discovery 
of the entrance of the Shiré very difficult. The 
latter, at its entrance, is about 660ft. wide, 
shallow and sluggish; whereas the Zio-Aio 
canal is, in somo cases, nearly a mile across, and 
some fathoms deep. 


Measurements of the winter movement of a 
large glacier in North Greenland (the fjord of 
Jacobshavn), have been recently made by Herr 
Hammer, and the summer observations of Herr 
Helland on the same glacier in 1875 can be com- 
pared with them. The velocity is much the 
same, apparently, in summer and in winter; 
about 50ft. in twenty-four hours may be taken to 
represent the rate in the middle of the gladicr 
(where it is greatest). 


The company, Schäffe and Walcker, of Berlin, 
now supply ejectors or mouthpieces for fountains, 
made according to Bickmann’s patent, and re- 
quiring, with equal effect, only one-fifth to onc- 
half the water consumption of previous arranyre- 
ments. The system is adopted in soma of the 

aquaresin Berlin. The pressure of theissuing water 
is employed to forco up & quantity of the water 
previously ejected ; and atthe samo time this jet 
is rendered voluminous, white, and foaming ty 
admixture of air. As Towa by £guros ta the 
Deutsche Industric-Zeitung, a vertical tapered jei 
enters, a little distance belowthe water-level, a 
piece of cylindrical tube open above anl below, 
and having a number of side apertures at ibs 
lower part. This, which projects bove the 
surface, gets filled with water from below. It 
is surrounded by a tube opening avovo to the air 
and fitting closely to the inaner tubo below; 
through this the air is sucked dewn aad enters 
the water of the inner tube by tho apertures just, 
referred to. The price of these mouthpieces 
varies, according to size, from 10s. to £3 ds. 


Luminous paint, es hitherto mače, has a 
yellowish-white appearance ia daylizsht. A 
Dresden firm, Schatt2 and Co., now peoduces 
various paints, pure white, blue, red, gucn, 
violet, and grey; s9 tnat ‘the objects, wihick 
become luminous at nigut, may have a pleasing 
appearauce by day. 


A “burglar alarm platform’? is a recent 
American invention. This is placec level wilh 
the floor, in front of a exfe or vault, und is so 
coustructed that when ic is stepped upon, am 
electric circuit is closed, and an alarm given ab a 
distant point. The platiorm is suppoericd or 
spiral springs, and by day itis prevented from 
being depreseed, when stood upen, by means of 
a sliding -frame aud supporling pins. 


Two noteworthy recent events In telegraph 
may be here referred to. Ono is the opening of 
direct communication between Geruany “pnd 
America by means of a submarine cablo between 
Greetsiel (near Emden), and Valentia on the 
west const of Ireland. Shi», besides neceleratiur 
the traffic, has already lowered the cost oi 
telegrams to New York; oe of 1 40 mark, 
thay are now 1:05 mark (say, 1s.) 2 word. Aud 
the new line also benehts hic traffic between 
Germany and England by settiug free tho 
Borkum-Lowestoft cable for it. The other 
event is the opening of tol: graph traffic by cable 
between Trieste on ihe Anstriau Coat, and 
Corfu, off the Albanian. Dythis hue forming the 
first dircct connection of tho Austrian tole graph 
linea with the interautional submarine cable 
system, a third path is afforded for telegrams to 
the East, which have hitherto gono cet Italy or 
Maracilles. 

Among processes recently suvmitted to the 
French Société d’Encouragement, is one by 
M. Lutz- Knechtle, a Swiss, for decor: ation 
of glass in the cold state. With aotutions 
containing zinc-whito or ultramarine, ke 
prepares colours, which he applies to the 
glass with pads or rollers, Pa'terns cut 
from thick paper serve to form reserves by 
means of which the aspect of cut or ground 
muslin glass is imparted. By an ingenious 
method, he easily juxtaposes or superposes two. 
or several colours on the same glaascs, increasing 
the decorative effect. The colours, with silicate 
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of soda base, dry very quickly (in an hour or 
two), give soft tiats and very distinct contours, 
and resist washing well; and the glassea, so 
decorated, are much cheaper than those obtained 
by hydrofluoric acid or mechanical processes. 
The process can be carried out in glasses in 
position. 


LETTERS TO THE EDITOR. 


——_+o+—__- 

[We donot hold ourselves responsible for the cpinions of 
our e:rrespondents. The Editor respectfully requests that all 
communications should be crawn up as briefly as possible.] 

All communications shouid be addresse to the EDITOR of the 
Enautsh Mecuantc, 31, Tavistock-street, Covent-garden, 
W.O. 


All Cheques and Post-ofice Orders lo be made Payable to 
J. Passmore Epwappbs. 

*,* In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to kecp a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
—Montaigne’s Essays. 

—_+44—— 


SEVERAL MORE PUFFS — COMET 
WELLS—{ HEROULIS AND 5 CYGNI— 
CENTRE OF GRAVITY OF A REVOLV- 
ING SYSTEM-—POINTS OF SUNRISE 
AND SUNSET ON THE LONGEST AND 
SHORTEST DAYS—IMPRESSION OFA 
FOSSIL SEA-URCHIN. 


(20150.]—Ir ‘*Paugul’’ (letter 20089, p. 281), 
reads the London morning newspapers, he must 
have noticed that the advertisements of the 
zentleman to whom he refers are by no means con- 
tined to the Leeds Mercury. I have been, I confess, 
most singularly amused, to note in one of your 
morning contemporaries that, after four or five 
telegrams enlightening tho British people as to 
what the gentlemanin question did (including the 
returning thanks for a toast to them in their collec- 
tive capacity), another one came home actually 
telling us what he didn’t! This ingenious method 
oi keeping a man’s name persistently before the 
public struck me as particularly fine. The Earl of 
Aldborough’s testimonial to Holloway’s pills was 
nothing to it; and it is enough to make the gentle- 
man who sells the transparent soap die of envy. 

‘“ Paugul ” (same letter and page) most perti- 
nontly invites attention to my omission of the 
words which he puts in a parenthesis. Of course, 
I meant to say that the comet would disappear 
from our night sky before attaining its predicted 
great brilliancy. As a matter of fact, at six o’clock 
next Sunday morning (I write this on June 8th) 
when it will be in, or close to, perihelion, it will only 
be some 2° 306’ south of the Sun; and at its 
meridian passage will be nearly 59° above our 
south horizon. 

Mr. Simms (letter 20122, p. 305) is right in his 
surmise that the distance of the components 
of ¢ Herculis has very slightly increased since 
1880; in fact, I fancy that they cannot be now 
very far from their maximum of separation, which 
is roughly 1:5”; possibly 1'4” or 1:45” would fairly 
represent it. It happens oddly that the last time 
I examined this star was with a 3in. telescope, 
which, ev necessitate, wholly failed to divorce it. 
Iam writing far away from my observatory, or I 
would look at ¢ Herculis with my own instrument. 
With reference to ô Cygni, I may say that two 
conditions are absolutely necessary for the de- 
tection of its companion in a 4in. telescope. The 
‘first is the highest power that the objective will 
bear; and the next is twilight. It is useless to 
attempt to do anything with this very difficult 
- object with a moderate object-glass after the sky 
has got dark. I bavo soen it beautifully imme- 
diately after sunset, but have invariably failed to 
ão so two or three hours later. 5 

In reply to ‘‘ Gimel” (reply 46963, p. 313), 
every pair of revolving bodies must necessarily 
perform orbits about their common centre of 
gravity. In the case of the sun and earth, how- 
ever (assuming them, for the moment, to exist 
alone in the universe), the sun weighs as much as 
324,000 earths; and hence their common centre of 
gravity would be removed, comparatively, but a 
very little way from the sun’s centre of figure. 
When, though, we come to consider the cases of 
Jupiter and Saturn, whose masses respectively are 
as great as 1-1046 and 1-3496 of that of the sun. 
we see that the centres of their orbits must 
approach nearer to the sun’s surface; and, further, 
if we imagine all the known planets to be ranged 

in a line on one side of the sun, we should have 


him describing a very appreciable orbit about the 
common centre of gravity of himself and his 
attendant worlds. 

I may answer the reiterated query of ‘‘ Neo” 
contained in reply 47032 (p. 314) by saying that 
the Sun rises on the longest day in latitude 
52° 25’ N. at a point 40° 43’ 40” to the North of the 
East point of the horizon. If my querist employs a 
compass to determine this point, he must not for- 
get that its needle does not point due north, but at 
Clun probably some 20° or so to tha west of it. 
Allowance must, of course, be made for this. 

And while on the subject, I may answer the 
cognate query, 47099 (p. 316), by telling ‘W. B. P.” 
that in latitude 51° 2’ 45" the Sun rises 39° 16' 11” 
to the North of East (setting as much to the N. of 
W.) on the longest day, while on the shortest day 
he rises 39° 16’ 11” to the South of East, and sets to 
the South of West by the same quantity. 

“ W. E. K.” (query 47089, p. 315) has found the 
impression of part of a cidaris (a highly-ornamen- 
tal form of sea-urchin) in achalk flint. They are 
very common. Illustrated descriptions of these 
organisms, of the fullest and most exhaustive cha- 
racter, will be found in the Volume of the Palæon- 
tographical Society for 1862. 


A Fellow of the Royal Astronomical Society. 
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LUNAR PHENOMENA. 


fore a AM a recent subscriber to your 
valuable journal. I have been an amateur astro- 
nomer since boyhood—say, for 50 years. When I 
first read old Ferguson’s ‘‘ Astronomy,” the sun’s 
parallax was roughly estimated at about 10”, and 
distance of the sun (if memory serves) about 82 
millions. It has been grand to have watched, 
through half a century, the growth of our noble 
science. 

Iam almost a worshipper of your old English 
worthies—your Newtons, Herschels, and others. 
I read the former’s “ Principia °” when a student, 
and marvelled at his wonderful insight into the 
realms of nature. I calculated, in 1837, the Transit 
of December next, and have a projection of it 
then made hanging in my office. 

Though such a lover of science, my way of life 
has not led much into practical work in that line, 
and I never owned a telescope until now; having 
been engaged during the leisure hours of the past 
winter in mounting a Calver reflector of 
moderate power. This mach by way of intro- 


duction, which you may publish or not, as may 
seem best. 
your piper, whose żone I like :— 


Following is my first contribution to 


Last evening (May 19th) on observing the 


moon’s slender crescent, about two days old, I 
was struck with a very peculiar appearance on the 
westerly side of the Mare i j 
or immediately within, the dark of the “‘ ter- 
minator.” 


Crisium, just on, 


It seemed a curved feathery mist or cloud lying 


just over the edge of the ‘‘ Mare,” and against the 
spur or range of mountains bounding the westerly 
side of the great valley. 
longitudinally by a faint dark line, and looked not 
unlike a feather. 
100 miles long, by 40 or 50 miles wide. 


It seemed to be divided 
It must have been more tban 


The definition was excellent, and I watched it 


for nearly an hour, showing itto several friends. In 
colour and appearanceit was so strikingly different 
from the other illuminated parts, and so different 
from anything else I have ever seen on the moon, 
that I scarcely think it possible to be mistaken in 
its vapoury character. I 
terest the report of more experienced observers. 


await with much in- 
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The accompanying sketch will give an idea of its 
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whereabouts and appearance. 


J. G. Jackson. 
Sunset Cottage, Hockessin, Del., U.S.A., 
May 20. 


P.S. of May 21.—Last evening I had most ex- 
cellent definition, but the mist could not be seen, 
only the faint dark line at C. The question arises. 
Did the fog come from out that long crevice, and 
have the advancing rays of the lunar morning sun 
dispelled it? 


CLOUD WEST OF MARE CRISIUM. 


[20152.]—I HASTEN to send you the following, 
coming as it does just after the observations during 
the eclipse. Jno. G. Jackson, of Hockessin, Del., 


writes that ou the eve of the 19 inst. while 
observing the moon with a six-inch reflector, he 
saw, just over the western edge of the Mare 
Crisium, a peculiar cloud, not less than 100 miles 
long by 40 or 50 wide, presenting a misty feathery 
appearance, unmistakably different from other 
portions of the surface. The cloud was seen by 
several friends in the observatory. On the fol- 
lowing evening the cloud seemed to have been 
dissipated. He advises astronomers to examine 
the same spot about two days after the next new 
moon. M. Herbert Bridle. 
1018, Woodest., Phila., Pa., May 26. 


MEROURY. 

[20153.]—THanxs to Mr. Fleming (20068, p. 259). 
I had a grand naked-eye view of Mercury from 
9.30 to 10 o’clock, on the evening of 3lst May, 
setting to the right and a little below Venus. As I 
could only see him from the front of the house to 
the street, I did not turn my larger instruments 
upon him, but my binoculars and a small hand- 
telescope (13) brought him up beautifully, He 
was, however, very conspicuous to the naked eye, 
much to my surprise, for, knowing how rarely heis 
seen, I long ago despaired of ever seeing him. He 
appeared to me to be about one-third the mag- 
nitude of Venus, but much less brilliant, though 
as conspicuous as any second-magnitude star seen 
so low. I hada great treat, and wish to record 
it to encourage others, and to thank a ae 


GRINDING AND POLISHING GLASS 
SPECULA. 


[20154.]—Tuts letter must be the gathering up 
of the fragments of practical information that 
could not well be introduced before. | 

The amateur will do well to finish the lower 
angle of the triangular hole in the brass chimney, 
by filing the end for about l}in. of a piece of steel 
wire, which is between 1-1Gin. and jin. in diameter, 
into a triangular form, with one of its angles 
slightly smaller than its other two angles; do this 
with a smooth file, and make the less angle to be 
sharp; now this will cut the brass, as much as isro- 
quired, like a very smooth file; but if a little of the 
finest emery and oil be used with it, a very good 
angle will be produced in the brass, much better 
than with the smoothest file. Let the amateur be 
careful to keep the sides of the hole sloping towards 
the inside of the chimney, so as to have the sharp 
edge outside the chimney. I have carefully com- 
parod the shadings from a small round hole 
through a thin sheet of copper suspended before 
the triangular hole when open to its full extent, 
with the shadings from the small triangular hole of 
about the same area, andI can perceive no dif- 
ference in the indications produced ; but I have 
thought I have noticed this advantage in the 
triangular hole—that the light goes off more 
gradually at the last, and thus makes the test more 
manageable to the amateur. This is produced by 
the light being shut off along the nearly horizonta 
angle of the triangular hole, instead of against 
the nearly perpendicular side of the round hole that 
the shutter has suddenly to come up to at last. The 
rivet that is to hold the sheet-brass slide against 
the triangular hole, had better have a thick head, 
the head being put inside; then it will stand being 
rested on a bick iron while being riveted without 
being injured; this riveting must beso done that , 
the sheet brass will stick anywbere without falling. 

If the amateur wants to measure the diameters 
of any rings on his speculum, he can easily do 80 
by taking a piece ot cardboard, in length equal to 
the diameter of the speculum, and in breadth 
equal to half the diameter of the speculum ; along 
one of the longer sides he must put notches gin. 
wide and the same in depth, occurring every inch, 
beginning with the one in the centre; now, | 
leaning this cardboard against the speculum, wi 
the notched side across the centre of the speculum, 
the rings will appear like rainbows on the notched 
edge, from which the amateur can judge to a tin. 
the diameter of his rings; then he may be able to 
trace them to his grinding-tool or polisher. 

A short-sighted amateur will most likely see— 
and the more short-sighted he is, the more likely 
he will be to see, even with his spectacles on—a 
gauzy or mottled appearance over the face of the 
speculum, when the light is reduced by the hole 
being reduced to its proper size for severe testing. 
This gauzy or mottled appearance will move about 
ashe moves his head; now, all this seems to be 
caused by the shortness of the focus of the eye, 
enabling’ the inequalities on the surface of the 
cornea of the eye to be perceived. The 
remedy is for the short-sighted amateur to con- 
stantly move his head from side to side about 
1-16in. or jin. while testing, when the gauzy or 
mottled appearance will disappear, being made 
into an average distribution of these inequalities, 
through which the shading on the speculum will 
be perfectly seen. To accustom the amateur to be 
on the look-out for theso sources of mistakes and 
blame his speculum instead of hiseye, let him, 


JUNE 16, 1882. 


ENGLISH MECHANIO AND WORLD OF SCIENOE: No. 899 


327 


meo 


when testing, with the hole as small as possible, so 
as to give enough light to see the shadings by, 
partly close his eye till the upper or lower eyelid 
just covers half the speculum. Now let him sud- 
denly open his eye wide, and he will see left on the 
speculum a dark line, marking where his eyelid has 
left a ridge or wave of tear, through which he has 
to a certain extent to see his speculum; if he keeps 
his eyelids open, be will see this wave fall by its 
own weight over the cornea, and gradually subside 
at tho same time. 

The amateur may perhaps some time see sud- 
denly shoot acrossthe face of thespeculam shadings 
that look like flexure of an irregular character, 
and he will begin to blame himself for omitting 
some procaaion, and thus gettiog his speculum 
bent ; he perhaps will think to examine the edge 
of his shutter in the daylight with his unaided 
eye, but he sees nothing to account for his trouble 
there; but let him examine the edge again with 
care and a iin. Jens, and he will probably discover 
that some floating fibres or bits of dust have at- 
tached themselves to the edge of the shutter, and 
thus have been the cause of his trouble. This will 
show him the importance of having the edge of 
his shutter smooth and clean. I occasionally rub a 
piece of the finest emery cloth on each side of the 
edge of the shutter at an angle of about 45°, then I 
rub my finger along the edge to clear off any bits 
of dust. In fact, I often pass my clean finger 
along the edge of the shutter to be sure that there 
is no dust there when I begin to test. 

Of course, I take it for granted that the amateur 
knows that all his testings must be done in a dark 
room, and that no second person is walking about 
at the same time, who would be sure to cause cur- 
rents of air by his movements, and if the air in all 
parts of the room be not perfectly of the same tem- 
perature, which is most unlikely to be the case, 
then these currents will be seen, and interfere with 
the shadings: in fact, they will produce shadings 
of their own in a most fantastic and tantalising 
way. Further, it is impossible to test satisfactorily 
on a boarded floor—it has so much spring in it, and 
every movement is seen when testing. This is 
specially detrimental when measuring the difference 
of ag zonal foci. I find the solid cellar-fioor the 

st. 

The amateur must handle his speculum as little 
as possible, especially when he is going to test. To 
show him this, let him, whenhe has gothis speculum 
under testing, put the tips of his four fingers and 
thumb against the face of the speculum for one 
minute, and then return to the shutter and pass 
it over the face of the speculum, and he will see 
the five little mounds raised by the expansion of 
the surface, caused by the heat from his fingers 
and thumb when they were in contact with the 
face of the speculum for the minute; these mounds 
will last from five to ten minutes, gradually sub- 
siding for that time. 

I will now give a practicalillustration of the ap- 
plication of the zonal test to the testing of a 
speculum. Ishall do this upon a speculum lent to 
me by a friend for testing, and with his permission. 
The speculum was made by a London maker over 
twenty years ago, and I give it the more readily as 
showing that there has been great progress made 
since then, for I believe that neither Mr. With nor 
Mr. Calver, nor any first-rate maker in London 
now, would turn out such a speculum ; the fact 
being they have greatly improved methods of 
working now compared with twenty or thirty years 
ago, and I further introduce this speculum to show 
all who have to buy that they cannot be sure of 
getting a really good speculum unless they go t» 
makers whose reputation is thoroughly established. 
I may further observe that I am not aware that 
the maker of the speculum I am about to remark 
upon is now in business. I believe he is not; I 
knew him personally over twenty years ago as in 
business, and my object is not to injure anyone 
now in business. I would rather help them if I 
could; at the same time I would urge all, both 
professional aud amateur makers, to a greater 
degree of perfection. 

Fig. 1 gives to the eye an ideal representation of 
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the figure of tho speculum, which is Gin. diameter. 
I divided it into }in. zones, which are marked by 
dotted lines and numbered. Now the figure of 
the speculum I at once drew when I put it under 
testings, and before I took the foci of its zones, its 
figure was so manifest. The lengths of its zone 
foci are as follow :— 


š ; 3. 4. 5. 
"063 +042 025 l3 -0047 
"16 "042 — “01 — “04 “Ol 


The upper line is the zones, the second line the 
true parabolic aberration ; the third line the actual 
aberration of the speculum. Now, it will be ob- 
served first, that the edge turns down fearfully, so 
much go, as to make it completely useless. I had, 
therefore, to set the index to start with the next 
zone, No. 2; I then measured the outside zone as 
best I could, taking its average length, and found 
it to be °16, in other words, it was between two 
and three times longer than No. 2 than it ought 
to have been; this would make it impossible to 
attempt to get good definition by uniting the 
two outer zones; then again, the turn down 
towards the edge of this No. 1 zone was so 
rapid that the edge would have been much more 
out than ‘16: this being the focus of the centre of 
this zone, there being a visible difference without 
measuring between the focus of the centre of this 
zone: and the focus of its edge. This ought not to 
be in any zone; the shadings ought to come on 
evenly as far as we can see over each edge (outer 
and inner) and the centre of each zone; in fact, 
we ought to divide our speculum into such a 
number of zones that we can see no difference be- 
tween the two edges; if we can, then our zones 
are too wide or the speculum is fearfully bad. 
Now, if we divide our speculum, whatever its 
diameter, into six zones (including the centre), we 
shall be right as to width of zones. No. 3 zone 
was — ‘04; i.e., it was 4-100in. shorter than ‘0; 
we must, therefore add this to ‘025 to give its real 
departure from thetrue length of a corresponding 
zone of a parabola; in other words, it was over 
6-100in. too short. It would be impossible to get 
good definition by attempting to combine it with 
No. 2 zone, much less with No. 1 zone. No. 4 
zone was the same as No. 3 zone, so that it was 
part of the same spherical surface; these two 
acting together would have produced better defini- 
tion than zones 1 and 2 or 2 and 3 together. No. 5 
zone was slightly too long for the starting zone 
No. 2, being ‘01 instead of ‘0047. Now, these two 
would have worked best together, being nearest to 
the two corresponding zones of a parabola; but 
this No. 5 zone would not have worked well with 
No. 4, nor with No. 3, for here the proportion was 
reversed to what it ought to be, No. 4 and 3 being 
considerably shorter than No. 5, instead of slightly 
longer. From all this it will be seen that no 
three zones of this speculum could have been ad- 
vantageously combined in actual observation ; only 
two sets of two zones each could be formed, and 
these two sets could not be well used together, 
while the outside zone was utterly useless with 
any other zone. It will be observed that there is a 
fearful depression at the crosses ; this is the peck- 
ing in I always get when I use a tool or polisher 
not cut away at the edge, and is caused by the out- 
side of the tool or polisher not wearing away fast 
enough; it therefore wears away the speculum as 
far as it reaches inwards at the end of each stroke, 
and there the depression ends. Now, the centre of 
the speculum not having the advantage of the wear 
of the raised edge of the tool or polisher, is left 
above the general level as a mound, as seen in the 
figure, not that it is actually a mound, but it is not 
so short a focus as the rest of the surface, and 
appears, therefore, in comparison with the outside 
of the speculum to be raised, for as the spherical 
surface appears under testing at the centre of 
curvature as a plane, any departure from the 
sphere appears to be raised or depressed from this 
apparent plane, according as it isshorter or longer in 
focus, although every partof thespeculum isconcave 
as compared with an actual plane. The Foucault’s 
testing, without the measuring, only shows any de- 
partare from thesphere, but it doesnot tellhow much, 
the sphere being the only figure it can detect with 
certainty without measuriug when used at the 
centre of curvature. The tool and polisher would 
always be concave as compared with the speculum 
—i.e., it would touch the speculum at the edge if 
rubbed on it; this concavity would go to produce 
the turning down of the edge of the speculum as 
seen in the figure; because the stroke, which would 
be from the edges to the crosses, being large in this 
case, about } the diameter would make the tool 
and polisher very concave as compared with the 
speculum, especially if the tool were top; conse- 
quently it would wear much on the edge of the 
speculum, and turn this edge down, all the more if 
the polisher were soft, such as cloth (and this I 
suspect was the case in this instance from other 
indications) ; but if the stroke had been } or 3, then 
the turning down of the edge would have been 
almost counteracted by the general wear, and the 
depression would have been direct from the edge 
to the crosses (which mark the end of the stroke), 
which would, in this case, be the § to 1-6 the 
diameter from the edge; thus the figure which Mr. 
Calver says is most likely to be produced by 
amateurs would be formed. From all this it can 
be easily seen how difficult it is to produce a true 
spherical surface by grinding two tools to- 
gether, just as Mr. Calver says in his ‘‘ Hints,” 
page 9 (1877). ‘‘ It is generally supposed 
that the spherical curve is a very easy matter, 80 
easy, indeed, that it is difficult to avoid. Thisisa 
great mistake—a spherical curve of undeviating 


truth is as difficult a problem as the true parabola. 
. « . The curve most liable to be obtained by 
the amateur is the spheroidal, a curve with its mar- 
ginal rays shorter than the central, or half the 
radius of curvature.’ All this I can corroborate 
from my own past experience, and from amateur 
work I have examined. How difficult itis to get 
the speculum good up to tho edge, and to avoid the 
turning down, is witnessed by Mr. Thornthwaite, 
F.R.A.S. In his “ Hints,” p. 82 (1880), he says: 
‘“ Asa rule specula are worked in discs of the re- 
quired size, and therefore the extreme edge is often 
slightly defective. This is the reason why there are 
63, 84, 10}, and 12}in. mirrors, it being supposed 
that the marginal lin. shall be covered with a stop.” 
From. this latter quotation it would appear that 
even professional opticians cannot always secure 
their specula good at the edge. The fact is the whole 
working of specula wants taking out of the region 
of haphazard production, where a good speculum 
is a happy accident, into the clear region of a per- 
fect understanding of all the laws that govern the 
various processes. This is the region I am trying 
to find, and I am sure I have got nearer to it than 
I used to be. 

In answer to ‘' Prismatique’s’’ letter (20110, p. 
285), I would call the attention of all to the fact 
that he has most consistently kept to what he set 
out with—viz., the giving of the trade mode of 
working specula; that, if there be anything to be 
gleaned by the amateur from it, he might have the 
advantage of it. Thisis noble. I have, I hope, as 
consistently kept to what I set out with—viz., the 
giving of the amateur mode of working specula : 
thus any difference is only incidental to the dif- 
ferent circumstances of the two modes; for in- 
stance, I hope to tell the amateur how he can make 
his specula without going to the trouble and labour 
of making and grinding two iron tools to a perfect 
fit—and this is a fearful job to the amateur (I 
know what it is); but my way would not be the 
best way for the trade, simply because the trade 
wants tools that will last a lifetime, and produce 
hundreds of specula from each tool; the amateur, 
only wants tools that will last for a short time, 
and at most do only a few specula, perhaps only 
one for each size. The fact here is, as in many 
other things, ‘‘ circumstances alter cases’’; thus 
each of us is right in his own sphere. I am very 
thankful to ‘‘Prismatique,’? for I have learned 
from him what I hope to uso up for the amateur’s 
benefit, and which I shall not be slow to acknow- 
ledge in its proper place. Asto the quotation from 
Sir John Herschel, I may observe that he did not 
understand fully the Foucault’s test—this he ac- 
knowledges; and then the measuring accurately 
of the zonal foci was not definitely adopted or 
brought to its present perfection. The fact is, we 
have advanced since Herschel’s time, I believe very 
much in the last twenty years. We can now mea- 
sure the figures of our specula, and whether the 
are regular; thus, what was true in Herschel’s 
day, has ceased to be true now, on account of the 
advance we are making. 

Mr. Calver has kindly offered to lend me 
a large aperture and- short focus speculum, which 
is the very thing required to tes’ the rule by, and 
I have received an Sin. With specula for testing, 
and am promised, through the kindness of our 
correspondent, Mr. Vallance, four others, two 
Withs and two Calvers. I hope by carefully 
taking the zonal foci of all these, and reducing 
these zonal foci to one size by calculation, and 
taking the average for each zone, to get at the true 
rule, at least very near, for I believe that these 
two makers produce, from their long experience, 
some of the best specula—i.e., having their zones’ 
foci for parallel rays brought to one point. The 
results I hope to give in my next letter. If I can- 
not get them ready by that time, I will commence 
with the machine. 2 H. A. Wassell. 

Addenbrook Villa, Love-lane, Stourbridge. 


MR. WASSELL’S SPECULUM TESTING. 

[20155..-—WE who know something about work- 
ing specula are all obliged to Mr. Wassell for the 
trouble he is taking in elucidating the mysteries of 
that art, especially the testing. I appreciate his 
difficulty—viz., to convey to a tyro what he him- 
self thoroughly understands, and in testing by 
“ Foucault,” that is the difficulty. It is not the 
form of the shadings of the mirror, but it is the 
relative intensity of the various shadings. Now, 
that unfortunately cannot be delineated by en- 
graving or described in writing, so that a novice 
will comprehend it properly ; no, not after twelve 
months’ constant practice, unless he has had some- 
one by his side to guide him. 

As to the amount of aberration, that can be 
arrived at mathematically. Mr. Wassell’s pro- 
portion of twice the focal length is ubout the 
mark. Draper says eight times focal length; that 
is too much, and means under-correction :— 


1 diam. mirror squared 
S focal leugth in inches. 


There is one peint in which I differ with Mr. 
Wassell—that is, using stops with Foucault test at 
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centre of curvature. I tried it some years ago 
with the screen worked by a micrometer screw, 
and now abandon it as unreliable. When I use 
stops it is with the eyepiece and the image out of 
focus, when you see exactly which zone is in the 
wrong place. Suppose the eyepiece forward, 
giving a uaiform disc but a bright centre, and sup- 
pose, without moving eyepiece, you stop off the 
margin inch, you then find the centre uniform. 
It shows your margin to be too short, and the 
bright centre was not due to centre of mirror at 
all, as you would naturally suppose. The same 
way you can find the exact zone that gives a ring 
either bright or dark. This I consider the only 
practical way to use stops in testing; to use them 
with Foucault I believe to be practically impossible, 
though theoretically you should be able to do so. 

I use the Foucault test with the full aperture of 
the mirror, and from long practice can tell the 
figure better that way than any other, combined 
with the eyepiece test. I measure the aberration 
with the screen by taking the extreme points of 
confusion, and halving the difference, which should 
equal my calculated extreme distance between the 
inner and outer ray—that is, move the screen to and 
from the mirror, and mark those two points where 
the shading comes half-way on from each side. You 
then embrace between these points a length of the 
optic axis which includes all the errors, or, in the 
case of a perfect mirror, all the aberrations. Ina 
6} mirror, 6ft. focus, this distance should not 
exceed žin., equal to th of an inch for the required 
quantity. This is a palpable, easy, measurable 
quantity, and the Foucault test will show you if 
the intermediate zones are lying properly. 

I shall be glad to learn the result ot Mr. Wassell’s 
examination of the several mirrors he has received, 
but exquisitely figured mirrors will belong to those 
who have had a long experience and thereby 
acquired the art, independeut of any mathematical 
formula. 

The lamp I now use is a small sixpenny paraffin 
night-light, with a small round wick, and a flame 
considerably less than a wax match, a brass chim- 
ney 2in. long, and in. diam., a hole bored through 
the brass and covered with thin platinum foil, 
which is punctured by a fine needle, the hole being 
less than 1-200in. You can put your eye close to 
it with comfort. I first saw Dr. Blacklock use it, 
and it is amply sufficient. 

Another point I have arrived at in my own ex- 
perience is that with a parabolic mirror at centre of 
curvature you get perfect definition at one point in 
the optic axis, very similar to a spherical mirror, 
but within and without that point the two mirrors 
show a wide difference. To demoustrate the fact 
will take too much room, and I have already tres- 
passed too much on the Editor’s space. An arti- 
ficial star, with jagged edges and particles of dust 
adhering thereto, is very useful for that purpose. 

John S. B. Bell, C.E. 

Newcastle-on-Tyne. 


Semne emee 


TESTING MIRRORS—STAR SKETCHES. 


[10156.]—TmE papers on testing specula by Mr. 
Wassell have been read with considerable iuterest 
on this side the water, as I kuow from numerous 
letters I have reccived. Mr. Wassell is writing to 
clear up the mysteries of the subject for the benefit 
of the amateur, and deserves much credit for his 
painstaking and elaborate descriptious; and his 
writings are not so ambiguous as professionals 
frequently give us, for which he deserves all the 
more credit. The method of using the Foucault 
test, as described by Mr. Wassell, is substantially 
that given by your humble servant in No. 772, 
Vol. XXX., letter 16706, in which letter I noted 
the one difliculty to contend with,—namely, the 
bright diffraction rings at the edges of the dia- 
phragms, which eventually led me to abandon the 
diaphragms altogether. The proper way, I would 
kindly suggest, is to get the proper and exact focus 
of the central zone and the outer zone, then if the 
amount of longitudinal aberration is correct, and 
the curve is regular from centre to edge, no dia- 
phragms need be used. This has been already 
suggested by ‘‘Orderic Vital,” and I much prefer 
it, though the Iessous of Mr. Wassell are excellent 
schooling for the beginner. Like Mr. Wassell, I 
abandoned long ago the eyepiece test for measuring 
the aberration, as the eye will accommodate itself 
to small quantities; and if I would measure the 
aberration once, then move the eyepiece some dis- 
tance, 80 as to remove all bias, aud try it again, 
very frequently I found serious errors, that caused 
me to rely wholly on the screen test, as the eye 
never fails to see the focus of a zone when it has a 
little practical experience. As to the proper amount 
of aberration, I ivciose a letter to *‘ Orderic Vital,” 
which, I hope, our Editor will forward to him, as 
Ido not know his personal address. The letter 
was written me by Dr. Hastings, and as he sends a 
graphic description, I shall give “O. V.” full 
liberty to publish it if he thinks best. The letter, 
I trust, will be of value and practical use to your 
readers. I have induced my frieud Du Pont to 
write you a description of his method of printing, 
by the blue print process, stars, clusters, nebulæ, 


comets, &c. He has sent me some of the most 
a todo sketches, and they look so much like 
looking right into the field of the eyepiece of a 
good telescope on an exquisite sky, that they come 
the nearest to Nature’s pictures of any I have ever 
seen. Thanking ‘‘Orderic Vital’’ and others for 
the kind words spoken of my humble letters, I 
remain, yours truly, J. A. Brashear. 
Pittsburg, Pa., May 27. 


THE MOTION OF SIRIUS IN SPACE— 
ASTRONOMICAL EYEPIECES — “A 
GLIMPSE THROUGH THE CORRIDORS 
OF TIME.” 


[20157.]—Wiutt “ F.R.A.S.”” kindly say whether 
the motion of Sirius, announced in the Monthly 
Notices for March, and mentioned by himself on 
page 150 (letter 19935), has any connection with 
the revolution of that star round its companion, or, 
rather, round their common centre of gravity? I 
imagine that this is a revolution round some more 
distant centre. 

Had I known before that “Aldebaran ” is a 
paradoxer, I should not have attempted to prove 
anything, but have contented myself with contra- 
diction. We are gradually learning the full extent 
of his curious ideas on the subject of theoretical 
optics ; but my guess, in a previous letter, that he 
had been puzzled by the involved appearance of 
textbook diagrams, proves very near the mark. 
“ Aldebaran ” says (letter 20125, page 305) “ All 
rays croes in the o.g.”? Cross what? They 
certainly do not cross each other. ‘‘Alde- 
baran’’ calls a place where rays of different 
series cross an *‘apex’’ of a cone of rays; that is, 
he would call the place E or F in ‘‘ Orderic 
Vital’s’’ diagram (letter 20126, p. 305) an apex, or 
apices, perhaps, neither of which it really is. He 
also speaks of blunt apices, and in using the word 
apex to signify several different kinds of things, he 
is defying the dictionaries, defying usage, and 
defying the science of optics. ‘‘Aldebaran’’ has 
confused the rays belonging to different series, 
whereas each series should be considered quite 
separately. I wish ‘‘Aldebaran’’ were here: I 
could soon show him, by the help of lenses, how the 
rays go. His assumptions of my complete want 
of practical knowledge, aud of the uselessness of 
theory are incorrect, and the latter nonsense. My 
ignorance of practical optics exists only in ‘‘ Alde- 
baran’s’’ imagination. 

“ Interest” (query 47102, p. 316) should substi- 
tute ‘‘increasing’’ for ‘‘ diminishing,” in line nine 
of his query. If there is any tide—any friction— 
the day must lengthen, whatever the amount of 
the friction, and whether it is increasing or 
diminishing. Paugul. 


ON THE ACTION OF EYEPIECES. 


(20158.j—Tur criticism of ‘* Orderic Vital” is 
written in a true Darwinian spirit, which we should 
all do well to accept as ainodel. Adverse criticism, 
though often a very salutary medicine, is one over 
which the best of us are apt to mako a wry face. 
Your correspondent has, however, so considerately 
gilded the pul, that all its bitterness is gone. Of 
course, from his position he could well afford to be 
generous, but I appreciate it nono the less, and 
hope he will accept my thanks. The aim of all 
controversy should be t» arrive at the truth, and I 
am sure that any dieputant who candidly admitted 
his error would not suffer in the opinion of our 
readers; but to this end each should endeavour to 
muke it easy for the other to retract, and so far 
imitate the strategy of actual warfare as to keep 
all bridges in the rear in good repair. 

The phrase ‘‘ cone of direct rays from the object- 
glass” (letter 20069) certainly seems calculated to 
mislead, though I hope my subsequent letter has 
better explained my meauiug. The idea I wished 
to convey was that the cone was useless, or nearly 
so, after the image had been projected, and that a 
perception of the image was due to other rays, 
none of which were delineated in textbook dia- 
grams. This conclusion was arrived at by reasoning 
a posteriori, therefore, “Orderic Vital” is quite 
correct in his surmise that the confusion has arisen 
through a different interpretation of the meaning 
of the term parallelism of rays incident to the eye. 
And indeed, the whole gist of the question centres 
in this, for if it can be shown that the retina is 
insensible to rays that are vergent to its axis, the 
inutility of this cone will huve been demonstrated. 

That your correspondent is correct in his state- 
ments bearing on refraction goes without saying ; 
but as regards the structure of the eye, I hope he 
will excuse me for saying I think he has taken too 
much for granted. For, though he has spoken of 
the eye as an image-producer, he seems to have 
overlooked the fact that, in this respect, its action 
is precisely similar to that of a convox lens, and I 
am sure he would be the last to allow that rays, 
‘t parallel among themselves,” but falling on a lens 
at different angles to its axis, would all be refracted 
to the same point behind it. 

The eye being movable, can accommodate its 


axis to all the angles of entering rays, and in this 
respect it closely resembles a mounted telescope, 
the field of which, like the image formed behind 
the eye, is composed only of rays that have entered 
the object-glass parallel to its axis. Other rays 
there no doubt are that enter, but these are con- 
verged toa shorter focus, and are thus lost to vision. 
To render my meaning clear we will take as an 
example a disc of this page, say about 4in. in dia- 
meter and at a distance of 10in. from the eye. If 
the attention be concentrated on the middle line of 
this disc, its axis will be parallel to the line of rays 
that pass between it and the eye, and the object 
will form myriads of images which will become 
coincident, and therefore distinct, at ita principal 
focus, or in other words, on the retina. 'hereas 
the rays travelling from any part of the circum- 
ference of this disc, though they will in like manner 
be super-imposed will be so before the retina is 
reached, and will have again separated and become 
blurred at the only point where they can be 
appreciated. i ; 
Perhaps, however, a more interesting experi- 
ment would be to place the eye in the position of A 
in my diagrams, Figs. land 2, on page 259. The 
necessary conditions being a dark room and a 
fairly distant lamp or gas-flame for the object. 
Under these circumstances a bystander will see a 
very brilliant and erect image of the flame on the 
eye of the observer, while the observer himself sees 
only the invertedimage. The rays that form the 
image on the outside of the pupil are, of course, 
divergent, and thus reach the retina befcre they 
are focussed, while the rays appreciated by the eye 
are parallel, as may be proved by the fact that the 
size of the image remains the same at any reason- 
able distance from the eye-lens. This experiment 
may be varied by substituting a concave or 2 
terrestrial eyepiece, when the image will appear 
erect to the observer and inverted to the bystander. 
I could relate other experiments bearing on the 
same issue; but I think I shall have trespassed 
quite far enough on the forbearance of ‘‘ Orderic 
Vital” if I ask him to explain these phenomena 
consonant to the generaily-received theory of the 
parallelism of the rays incident to the eye. 
Aldebaran. 


NEW COMBINATION OF ALTAZIMUTH 
AND EQUATORIAL MOUNTING. 


(20159.]—Ir Mr. Grubb so described the instru- 
ments figured on page 307, he has made a mistake 
which an optician should avoid. The principle is 
that known as ‘‘Smeaton’s Block,” shown in 
Plate XIII., Fig. 5, and in Plate XXIX., Fig. 6, in 
Rees’s ‘* Cyclopedia,” Plates, Vol. 1; but Mr. 
Grubb’s adaptation is far inferior to Smeaton’s. 
There is a long and accurate description of this 
stand in the same ‘‘ Cyclopedia ” at the end of the 
article ‘‘ Equatoreal.’’ I have often wondered why 
amateurs of limited means have not adopted ìt; 
it is symmetrical, and should be very steady—two 
essential points which are notably wanting in Mr. 
Grubb’s instrument. If you wish it, I shall be 
happy to send you a rough sketch for the benefit 
of those of our readers who may not have access. 
to that ‘ Cyclopedia.” 

N.S. Godfrey, F.R.A.S. 

St. Bartholomew Vicarage, Southsea, 10th June. 


MEDICAL REPLIES. 


[20160.]—47088, 47097, 47118, are all cases not 
eligible for reply in ENa@uisn Mucrianic. Read 
previous remarks as to such eligibility. 

OPTICAL ILLUSION (47092).—The halos described 
are probably diffraction halos, due to senile changes 
in the leus, or other optical media of the eye. See 
that the refraction of the eyes is accurately cor- 
rected by means of spectacles. If this does not 
sufice, have eyes carefully examined aud reported 
upon by means of the ophthalmoscope. But new 
eyes cannot be put into old people. 

PoLYrus In TIE Nosr (47101.)—I do not uuder- 
stand what querist means by having his polypus 
“out every few months,” and if he is being 
quacked he should cousult a good doctor, or go to 
a hospital if he cannot afford this. Polypus of the 
nose is often removed by being twitched off by 
means of aslender pair of forceps passed into the 
nostril to seize it by its base. But it often comes 
again ; as a wart on the skin, if twitched off, would 
grow again. ‘These polypi are soft excrescences 
from the mucous membrane of the nose, 
which increase and block up one or both the 
nostrils. Sometimes constitutional treatment re- 
moves them, as it does a certain kind of soft warty 
growth (condylomata) upon the skin, and this is a 
point that ought always to be considered beforc 
submitting to their mechanical avulsion. Some- 
times the use of some sort of snuff, such as those 
named, is useful. Tannin, as snuff, I have fre- 
quently found useful. Gallic acid was effectual, 
but acting similarly. Zinc oxide again is useful, 
and perfectly innocuous and painless. Any one 
of these may safely be used by querist. The best 
way to apply such a powder efficiently is to blow it 
into the nostril out of a piece of indiarubber 
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tube. The first named remedy is impracticable 
ond dangerous, unless one understands clearly 
what ‘* Dutch drops ” is, and unless the polypus is 
so within sight that it can be touched and corroded 
away without corroding the contiguous parts of 
the nose. I daresay the last named remedy might 
safely be used, but I should not use it myself, and 
I have no knowledge of its effects. All the good 
that can be got will be—Ist, by constitutional 
medication. 2nd, by mechanical avulsion. 3rd, 
by astringent or corrosive applications. Locally, 
I should limit operations to simple astringents, such 
as tannin or oxide of zinc, with the alternative of 
mechanical avulsion. Sometimes a snare of fine 
steel or brass wire may be used to tear off the 
polypus, and by that means I have often operated 
very easily and efficiently, and with a minimum of 
inconvenience or risk to the patient. This latter is 
the only form of mechanical avulsion which a 
patient or his friends should attempt, and I do not 
recommend that, if the patient beanywhere within 
reach of a skilled doctor. The constitutional treat- 
ment would be too large and complex a subject for 
ine to enter upon here. 


H x{xorruoIDs (47132).—Piles are varicose veins 
of the lining membrane of the rectum. Some- 
times, when the liver gets obstructed, they will 
swelland worsen. If cold be then taken, they will 
inflame, gather, and break, Icading perhaps to 
tistula—perhaps to more or less plugging and 
obliteration of their venous channels, and then 
they remain as more or less painful grape-like 
growths around the end of the bowel. The treat- 
ment of this common aud very painfal offection is 
as follows:—1l. Preventive und palliative. Live 
sparingly if corpulent or gouty, and avoid getting 
the liver gorged (read remarks on corpulence). 
Cleanse the end of the bowel carefully with a soft 
spongo and cold water always after emptying 
the bowel, and then press the perfectly-cleansed 
vrotrudiug mass carefully and persistently back 
until it is comfortably retained and supported 
by the sphincter muscie which closes the end 
of the bowel. Inject half a pint of cold water 


into the bowel every mormng on waking, 
and then, on coming dowustairs, one com- 
fortable evacuation th ould take place, and 


ba foliowed by the spoogine process. Ihis 
dreatinent will often cure. lf the protrusion 
ba very soft and tender, and oozing with blood, 
dab it (after sponging, but before returning 
it into the bowel) with an astriugent lotion, 
consisting of boz. of white copperas (zine sul- 
phate), rubbed up with a drachm of spirit 
of camphor, and dissolved in a quart of 
water. Should the bowels become continued, and 
the fieces hard, mechanical injury will be intlicted 
upon the tender parts, aud largo bleeding or in- 
Nammation will supervene. A teasponfual of pure 
precipitated sulphur in milk at bedtime is the best 
laxative to assist the action of the cold-water 
morning Injection. If the piles become inflamed, 
lay up and poultice till the inflammution subsides 
or the vatkerings discharge, and then go back to 
the treatment. If much blecdivg occur, purge 
freely with salts and senna and piuger, until the 
liver and other viscera are unloaded, then the 
bleeding will cease. After thus unloading the 
viscera, 30 drops of oil of turpentine on sugar, or 
in mük, may bo taken thrice a day, if necessary, 
ugtil the bleeding stops completely. 2. Radical 
or curative. If the piles have become large 
und painful, producing a sort of prolapse of 
the bowel, they must be removed by the liga- 
ture or other suitable operatioa, which, if properly 
done, is very safe, not seriously painful, and cer- 
tain to relicve if suitable cases only are operated 
upon. 
James Edmunds, M.D. 
Grafton-street, Bond-street. 


LEGAL REPLIES. 


[20161.J—InuabireED Houseu Duty (47091).— 
The shop being ovcupied is liable to puy inhabited 
house duty at the reduced rate of sixpence in the 
pound. lt is also liable to be assessed for the 
relief of the poor, and rated in the usual way; 
wuile, with regard to income-tux, that is of course 
nayable upon the value of the property. 


(17096.)—Where a wife goces away from her 
husband of her own accord, aud not through uuy 
fault of his, he cannot be made liable for her sup- 
port, unless indeed she came upon the parish, when 
other questions would arise. Ido not know what 
proceedings can be taken against the husband in 
such a cuse, except by the parochial authorities. 
Itis the wife’s duty to return to her husband, and 
if she does not do so, he cunuot be compelled to pay 
for her maintenance. As to the other part of the 
question, a wife has no right to take away her 
husband’s property, though she may have a cluim 
to what he has given her absolutely. 

(47127.)—The best thing ** Epsilon’? can do in 
this case is to send in a written demand claiminy 
the return of his models, or the payment of a sum 
such as he thinks they are worth. If they are nut 
returned within the time stated, or the money paid, 


he can sue for the recovery of the same or their 
value in the proper county court. 
Fred. Wetherfield, Solicitor. 
2, Gresham Buildings, Guildhall. 


ATICOSPHERIC AIR EEQUIRED FOR 
COMBUSTION OF COAL — PEARL- 
ASHES—ALKALIMETRY—CHLORATE 
OF LIME—TO MR. ALLEN—COLOURS 
FOR CONFECTIONERY. | 


[20162.|—*‘ ATMOSPHERIC AI?” can readily 
ascertain the quantity of atmospheric air requisite 
for the ‘‘ combustion of coal” (query 47094, page 
316) by employing the following data:—3lb. of 
carbon require 8 of oxygen to torm CQ,; hence 
§3°42lb. require 235 79lb. of oxygen. llb. of 
hydrogen requires 8 of oxygen to form H,O ; hence 
5'Gllb. require 44°838lb. of O. So the carbon and 
hydrogen of 100lb. of the coal together require 
250:67lb. of oxygen. Of this amount 5'97lb. is 
present in the coal itself ; hence 274°701b. will have 
to be provided, But this is the amount required 
for 100lb.; the amount for a ton will be 22°4 times 
as great, or, in other words, 6,153:°28lb. Air con- 
tains 23 per cent. by weight of oxygen; hence the 
weight of air required for the complete combustion 
of 1 ton of the coal wil! be 26,74i1lb. In practice, 
it may be taken that coal requires twelve times its 
weight of air for complete combustion; but if 
burnt in a furnace which relies on a stack for the 
production of the draught, twice this amount of 
air requires to be employed. 

“ Pearl-ashes”’ (query 46955, page 219) may be 
assayed for their contents of carbonate of potash 
by titration with standard ecid in the manner de- 
scribed in any work on chemistry. If litmus be 
used to indicate the point of neutrality, excess of 
acid should be added, the liquid boiled to expel 
carbonic acid, and the excess of acid employed 
ascertained by titrating back to the neutral point 
with standard caustic soda. By employing Poierier’s 
methyl-aniline oranze instead ot litmus, the end 
of the reaction can be ascertained directly, in the 
cold, and without expelling the carbonic acid. The 
change of colour is extremely detinite, 

‘Chlorate of Lime’? (query 47055, page 293) is 
produced, together with chloride of calcium, by 
passing chlorine into hot milk of lime. The 
separation of the resultant chlorate of chloride is 
very difficult, and I am not aware that it can be 
perfectly effected on au industrial scale. Great 
advances in this direction have been recently made 
in France, whereby a very large proportion of the 
chloride of calcium has been removed. I should 
recommend the querist to try the addition of an 
equivalent amount of calcium chloride to com- 
mercial sodium chlorate, and then boiling down 
the liquid and allowing the sodium chloride to 
“salt out.” Ultimately there should remain 
nearly pure caleium chlorate. Auother plan would 
be to dissolve lime or marble in chloric acid ob- 
tained by decomposing potassium chlorate by 
hydrofluosilicic acid. What good the calcium 
chlorate will be, when he hus it, the querist alone 
knows. 

In answer to query No. 47070, page 293, headed, 
“To Mr. Allen,” [don’t think 1 should recommend 
any aniline colours to be added to confectionery. 
Arsenic is far too cornmon au impurity in coal-tar 
products to render their indiscriminate use de- 
sirable. There aro vegetable colouring matters 
which ought to answer every purpose. 


Alfred E. Allen. 
Sheffield, June 10th, 


FORECAST OF STORMS. 


|20163.]—Loor in the Adiaanac and read this— 
Full Moon, July Ist, 6-8 morn ; next look in Dr. 
Herschell’s Weather Table, and it reads—‘‘ If the 
moon change between 6 and S$ a.m. in summer, 
expect wind and rain.” Tho next and most im- 
portant thing is that every one interested in 
meteorology (which, by the way, has not obtained 
the dignity of a science) shonld keep a daily register 
of burometrical pressure. He who does that may 
then connect his twelve months’ sheets in one con- 
tinuous band, readiny from left to right: if will 
then be at once apparent tont a periodical decrease 
of atmospheric pressure takes place over our 
islands. Next, it will bo noticed that displacement 
occurs, followed by compensation. Thus we get 
small depressionsin June, culminating, in all pro- 
bability, in wind aud rain about th» time of l'uil 
Moon, at the latter end of Juno, or beginning of 
July. 

In asimilar way wo may note windand rain 
about five days after New Moon in July. The 
periods then follow: August 9th, moon abcut 
quadrature, so that the storm period may be ac- 
culerated two or threa days, August 29th to 
September 4th ; September 20th, moon about 
quadrature. In this way we vet two periods In one 
month and one the next mouth. In closing, let me 
say that I am a poor man, and therefore, I made 
my own barometer, and have kept a daily register 
of atmospheric pressure since September, 1880, and 


this method of mine is foundeq upon observation 
and comparison of data, gathere] within the period 
above named. W.M. Gardner. 


P.S.—I can give a short description of a very 
sensitive water barometer, having a range of eight 
inches rise and fall if it is desired. 


ORNAMENTAL LATHE THREADS. 


[20164.]—To help amateurs who have the orna- 
mental slide-rests with a screw of ten threads to 
the inch, to cut their own screws for repairs, c., 
I have given the setting of wheels: they are all 
within the set sold by Messrs. Lloyd and Co., 
for 12s. Gd. 


Wanted. M. S. Cuts. 

1 G58 (60) 35 
40 45 6:96 

2 8'25 50 30 
40 55 8:25 

3 9°45 95 SO 
40 3 9'473 
4 1309 65 S5 13:0709 

5 165 50 60 
40) 553 165 

6 1999 45 55 
40 Go 19'S6 

T 2212 95 15 
25 70 22105 

S 257l GO 65 
4) 953 "25729 

9 25°88 45 65 
40 SO =. 25°SS8 

10 36'10 45 65 
40 100 36-111 

1l 39°83 40 7) 
40 S53 393813 

12 55°11 50 G5 
20 & 5525 


I think Inthe-makers might make a great im- 
provement in slide-rests and chucks by putting 
left-handed screws in places where the screw works 
ina nut that movesthe part; but where the collar 
moves the part, the nut being stationary, tha right- 
hound screw is proper. This is the rule of the best 
Lancashire makers, and saves a lot of mistakes in 
turnisg the screw the wrong way. 

And in chucks they might follow the American 
practice, with great advantage to clients living a 
distance away from the workshop; asit is, in casa 
anew chuck is wanted, the lathe itself has to be 
sent to mike the new chuck upon, so that it will 
run true; whereas the chuck might be built in the 
workshop on any lathe with a small face-plate. A 
casting of the face-plate could be supplied with 
the chuck, which the amateur conld iit to the 
lathe, and turn up for the chuck to fit on, without 
{lie inconvenience of being without tho latue a 
time, long or short, ag may be required in the 
making of the chuck. 

I think there would be more work for the makers 
if they would do so, us the objection is so great, 
that tew would care to pick and send the latho 
after it becomes an indispensable tool. 

Will some one of your contributors kindly de- 
scribe a transfer chucky Not having seen one, Í 
am at a loss to know how they are made; but 
I fancy that others would like tu know as well as 

W. W. 8. 


PHOTOGRAPHIC. 


[20165.]—AT this season, many readers of tho 
yo. M.” are going into the country or olf to the 
seaside to rpend their holidays; aud many, if not 
most, of these enhyhtened health and pleasure 
seckers will take with them a pocket or satchel 
photographic instrument. The euse, cleanliness, 
and certainty, with which negatives may now be 
taken, are indeed a strong incentive why we should 
bring home transcripts ot places and friends, and 
it is like goiny over the scenes »gain—doubling our 
pleasures—to examine our photo' transcripts in the 
calm and quiet of home. ak 

Instantuneous views, expressing all the activity 
of life aud motion, are just as easily taken, with 
suitable instruments, as any other, and generally 
have more interest and charm to attract our atten- 
tion. 

To take instantaneous pictures well, it is of the 
first importauce to have a well-mede, rigid, sub- 
stantial apparatus. With mauy of the light, flimsy, 
pocket cameras, 80 cheaply go% up, and which, 
with scarce an exception, ace marvels of cheapness, 
excellent results are often obtained of landscape or 
architectural subjects, or studies of still life: but 
failure is almost the certainty when, with such ap- 
paratus, we try to work instantaneously, for they 
have no rigidity or sullicient weight to resist tue 
action and reaction and shock of the spring or 
shutter. whichever it may be, which opens and 
closes the lens. 7 , 

Whatever camera the tourist my select for ordi- 
nary pictures, £ would advise him, if he desires 
instantaseous results, to get a substantial well- 
made iustrument. which shall not ba affected by 
the tremor, shock, or vibration of its moving 
parts. ‘Lhis is the secret of success. 

E. B. Fennessy. 
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NEW E. MAGNETIC OCLOOK—E.M. 
MOTORS. 


[20166.]—Mx. FLoYD (20101) says that my com- 
ponete pendalum (20077) is an abortion. Now, 
ook at the figure herewith, and imagine the 


ordinary pendulum-rod A removed, and replaced 
by the rods, as dotted lines, B, C, D. What 
difference would it make to the working and 
vibration of the bob, except compensating? Why 
must the bob be in the same plane as the rod or 
rods? What is there abhorrent in an alteration to 
effect an improvement? I defy Mr. Floyd to give 
& valid reason. He does not say the works of a 
clock are an abortion because all the wheels are not 
in the same plane, or that the human leg is an 
abortion because it does not rest on the middle of 
the foot. I might go on ;—but enough, and I con- 
clade by observing that his other assertions are 
about equally valid. 

With respect to the electro-motor (19997), I must 
inform Mr. Kanthack (20100) that the word 
“ enormous” is Mr. Ponton’s, not mine, although 
I still hold that the power is great—that is com- 
paratively, taking into account the space in which 
it occurs. As to lengthening and shortening: 
authorities give some one and some the other; 
and as to the amount, I have seen it stated some- 

where as between one and ten-thousandth part 
of length. I am also not responsible for the state- 
ment about rapidity, as I find an authority says, 
“If the pulsations of the current be produced at 
the rate of 1,000 per second, the alternate absence 
and presence of the magnetic virtue in the horse- 
shoe will equally be produced at the rate of 1,000 
per second.” I look upon the magnet as the seat 
of power merely in a comparative sense, as acted 
upon by the current. The variation of length in a 
bar used as a makeweight, as proposed by Mr. 
Ponton, would not be one per cent. of the power 
used as I propose, whatever that may be.. 


Barry-road, S.E. J. H. Huxley. 


THE MIOROSCOPIST’S COMPANION. 


f20167.] —InoxosED I send sketch of a small 
apparatus I rigged up from a friend’s invention, and 


which generally accompanies me on my micro- 
scopical rambles. 


B is one of Forrest’s compressors, made by Mr. | circuit represented b 


Bolton, of Birmingham, and I have a wooden stage 
with two clips for its reception. Instead of C and 
D my friend used a cork; the rod sann ope toues 
the lens A, the forceps E fixing in at right angles. 
‘ John Alex. Ollard, F.R.M.S. 
Enfield. 


THE CONOENTRIOC MIOCROSOOPE 


[20168.J)—Mr. WerENHAm’s remark, ‘By all 
means let him grasp what credit he can,” is 
neither wise nor gentlemanly. It has been shown 
that I thought out and first published pro bono 
publico this new principle—a principle which will, 
I venture to say, govern the future construction 
of microscopes of the first class. The public 
questions raised by these attempts to expropriate 
a principle enunciated without reserve at a learned 
society have been efficiently dealt with by 
« Another F.R.M.S.’’ It remained for me to give 
such evidence as would prevent patentees from 
expropriating the credit of my design, and from 
monopolising the manufacture of ‘the concentric 
microscope.” This, so far as is necessary at pre- 


sent, I have done. 
James Edmunds, M.D. 


ADJUSTABLE ROLLER BEARINGS. 


(20169.]—I soup like to submit the following 
to the criticism of the readers of our MECHANIC, as 
I feel convinced it is a marked improvement upon 
the Peering at present in use for bicycles and 
tricycles. I make the rollers conical and running 
upon a conical bearing-surface or spindle, the 
largest portion of roller running upon the largest 
diameter of spindle or shaft, and bore out case to 
fit outer circumference of rollers. In order to insure 
that the whole of the surfaces in contact shall 
travel at the same velocity, I make them by this 
rule: as largest diameter of spindle is to largest 
diameter of conical roller, so is smallest diameter 
of spindle to smallest diameter of roller. 

It will be seen by Fig. 1 that in case of front- 


FlG,2. 


wheel bearings I show adjustment in bearing, 
but in hind-wheels and tricycles I prefer to place it 
upon spindle (Fig. 2). This bearing is subject to 
many modifications; but I claim that in this form 
we have the maximum of bearing surface with the 
minimum of friction together with a perfect adjust- 
ment. I trust this will explain itself sufficiently. 
I have made it as brief as possible to avoid infring- 
ing upon your space ; but shall be happy to answer 
any inquiries, or give any explanation. 
E. Martin. 


NOTES ON DYNAMO-MACHINES.—IV. 


[20170.|—32. REFERRING to the characteristic 
curve for the ordinary dynamo-machine, it will be 
observed from Fig. 5 that if the resistance in the 


tan C A B, be constant, 
on increasing the speed of the machine the E.M.F. 
will increase in a greater ratio, so long a8 we are 
dealing with the curved portion of the line A C. 


B 


On approaching the flat part of the curve, how- 
ever, the E.M.F. becomes approximately propor- 
tional to the speed, the field, by reason of the 
saturated condition of the magnets, now being con- 
stant. When the characteristic curve has been 
drawn for a particular speed it is easy to determine 
by construction the E.M.F. for a given resistance 
at any different speed. p 

33. Let A D, Fig. 6, be the characteristic curve 
for a dynamo at a particular speed. The speed 
being fixed, an increased resistance lessens the 
current and E.M.F. Let the resistance become of 
such magnitude that the tan of the angle © A B 
represents its value. Here A C is a tangent to the 
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curve A D, and when this is the case there can, of 
course, be no current. Ifthe resistance, however, 
is diminished by the smallest amount, equal now, 
say, to tan of A C’, we shall have a current equal to 
A E. The resistance represented by tan C A Bis 
termed the critical resistance of the machine for 
that particular speed. If the internal resistance of. 
the dynamo exceeds the critical resistance for the 
speed at which it is driven, it will not feed itself. 

34. When the resistance in circuit is anywhere 
near the critical resistance, the current will be cha- 
racterised by enormous fluctuations. Itcan readily 
be seen that a small change in the resistance causes 
a great difference in the strength of the current, 
when at the beginning of the curve, and the 
slightest misbehaviour on the part of a lamp would 
be followed by great irregularities in the current. 
If fluctuations are observed in the current which 
seemingly indicate that the resistance approaches 
the critical resistance for the speed at which the 
machine is being driven, the speed should be in- 
creased so that the line A C fall within the new 
curve A D’ obtained for the higher speed. To 
obtain the steadiest flow of current, the field- 
magnets should be fully saturated, when the 
dynamo becomes practically a magneto-machine. 

35. It has been shown in previous notes that in 
a dynamo-machine running at a fixed speed the 
E.M.F. is simply proportional to the strength of 
the field, this latter of course depending on the 
current flowing round the field-magnets. The 
ordinates c, d, ¢, f, and g, on line A B (Fig. 7) will 
consequently represent directly the strength of the 
field when currents A c and A e respectively flow 
through the machine. It will be seen that after 
the current has reached a magnitude A g, the field 
is scarcely strengthened by increased current, and 
it is important to observe this when producing the 
field by a separate dynamo. 

36. If we have a number of dynamo-machines 
at work of similar construction and dimensions, it 
is advisable to take the current. from the brushes 
to the lamps direct, and to use a separate dynamo 
for the purpose of producing the field in the lamp 
dynamos. This practically transforms the lamp 
dynamos into magneto-machines, and greater 
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tteadiness and regularity is obtained, since an 
increase of resi:tance in the lamp circuit cannot 
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react in such a way as to weaken the field. This 
plan is adopted by Siemens in lighting the Royal 
Albert Docks, London. 

37. The use of a separate dynamo to produce the 
field renders it possible to burn a number of lamps 
on a machine not specially devised for this purpose. 
Suppose we have a machine giving a current of 60 
ampères through a resistance 4 ohms. Such a 
machine would have an electromotive force of 240 
volts, with a current of 60 ampères flowing 
through the field-magnets. Now, an increased resist- 
ance in the circuit when the machine is self-excited 
will diminish not only the current but the E. M.F., 
as well, from the weakening of the field. If, 
however, we excite this machine with a separate 
dynamo, sending a current of 60 ampères round the 
field-magnets, we render the E.M.F. of the ma- 
chine practically independent of the resistance in 
the lamp circuit, and for a single lamp of 4 ohms 
resistance with G0 ampcres of current, we can 
substitute half a dozen lamps of the same resist- 
ance, having a current of ten ampères through 
each—since 4 x 6 x 10 = 240 volts, the E.M.F. 
being approximately the same as when the machine 
was self-excited with a current of 60 ampères. 

38. When producing the field by a separate 
machine, the strength of current ought to be such 
as to fully saturate the field-magnets: any excess 
is only adding a percentuge of waste and heating 
to excess the machine, while anything less causes 
irregularities in the current. E. 


— 


OHM’S LAWS ON ELEOTRICITY. 


[20171.]—Havina recently taken up a number of 
a well known educational book, I found the follow- 
ing formule of Ohm's, of which the three latter 
were utterly inexplicable to me, and thought some 
of ‘‘ yours” might no doubt enlighten me on the 
subject. 

We will suppose we have six cells of our battery, 
and, for the sake of simplicity, we will suppose 
them to be simple elements of copper and zinc, the 
thicker plate in the drawing representing the zinc. 
Now, we can connect them in four ways. They 
can be arranged in a line one behind the other, as 
shown in Fig. 1, the zinc of one being connected 


v 
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with the copper of the next; or they may be 
arranged in two rows, each containing three cells, 
as shown in Fig. 2, or three abreast as in Fig 3, or 
lastly, side by side, all the zincs being connected 
together to form the negative pole, while all the 
wires from the copper plates unite to form the posi- 
tive terminus, as at Fig. 4. 

These different modes of arrangement bave been 
investigated by several electricians. Professor 
Ohm, however, was tho first to reduce them to a 
few general principles. 

Hence we have :— 

E = the power which a cell possesses of evolving 
electricity, or its electromotive force. 


R = the resistance in the cells. 

r = the external resistance on the conducting 
wires. 

I = the total quantity of electricity or the in- 
tensity which passes along the conducting wire in 
any given time. 

Ohm’s law, then, may be enunciated as follows : 
I= E/R+r. 

Now, if any number (n) of elements of a battery 
be connected together, there is 7 times the electro- 
motive force, and also » times the internal re- 
sistance ; the external resistance, however, remains 
the same, and hence the formula: I=”E/nR +r. 

We will now suppose 7 to be represented by 4, 
and R by 1; that is, the resistance in the line to 
be four times as great as the internal resistance of 
the cells. 

When the batteries are all connected in line as 


in Fig. 1: 
6E _6E 
6x 1+4 10 
Now let them be connected so as to be two abreast 
as in Fig. 2, and we have then in reality three 
elements, each of double the size; the resistance, 
therefore, is only half, and therefore, 
3E _6E 
ll 
When they are connected, as in Fig. 3, R = 3, 
and the formula becomes 
I= 2E „6 
2x4 +4 lH 
While, when all the zincs are connected together, 
and the copper plates also, as in Fig. 4, 


I= 


1=_E _6h 
boa 29 
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We see thus that with this external resistance 
the greatest advantage is gained by connecting 
them singly. If, however, we suppose r to be just 
equal to R, these formule will respectively be- 


come 
GE GE 6E 6E 
7? 5 ? E ae 
which shows that the greatest power is obtained 
when they are connected in twos or threes. 
Now, the first formula works all right, but the 
last three certainly want explanation, as to the 


working, to 
Stud. Inst. O.E. 


ELECTRIC METERS—ELECTRIC v. GAS- 
LIGHTING. 


[20172.]—-Tne idea on the subject of electric 
meters which Mr. Leaper mentions (20132, p. 308), 
is described in my patent. But it is not an avail- 
able means of measuring currents; at least, in the 
form which is most obvious—the decomposition of 
water, so-called. It is true that this decomposi- 
tion gives us a very convenient measure when cor- 
rections for temperature and pressure are made; 
but it is attended with two drawbacks, which 
render it useless. 

In the first place, it sets up an opposing electro- 
motive force which absorbs energy, and would, 
therefore, usclessly consume part of the working 
power. Then, also, the resistance of surfaces 
giving off gas is constantly varying, which would 
introduce an irregularity in the action. Both 
effects would combine in producing a more serious 
evil, in that they would make it impossible to use 
shunts, and therefore wouid necessitate using the 
whole current, and levying a heavy tax upon it for 
the purpose of measurement. Mr. Edison also has 
patented a mode of using decomposition of water 
which is evidently impracticable. He proposes to 
let the gases raise a bell-jar of measured capacity, 
and then automatically explode them. This would 
do away with the loss of water, but it is difficult 
to conjecture how long the apparatus would work. 

The utilising of the gases is chimerical; they would 
not pay for collecting, and would rarely be useful 
on the spot. The value of deposited metal is of 
course nothing, because it is only transferred from 
one plate to another. In my meter the one weight 
of metal simply passes to and fro between the 
electrodes continuously. Unlike gas generation, 
it absorbs no energy, except that of the electric 
resistance, and it introduces no complication of 
counter- forces. 

I am sorry to see Mr. M. Williams pandering to 
avery stupid but popular fallacy, 20731, p. 308, 
He joins in the absurd and ignorant outcries about 
gas and its cost, and in doing so makes, as every 
one else does, statements which he would find it 
difficult to support. It seems to be adopted asa 
sort of axiom that gas ought to be provided by the 
public authorities as a public convenience, and not 
as a commercial enterprise. This is a fallacy, and 
one of the forms of a growing communistic theory. 
Let me ask any one to give evena plausible reason. 
As to water supply, there is a reason for the public 
supply, because water is a natural product and 
an inevitable universal necessity. Our congregating 
in cities cuts us off from the natural supplies, and 


we can best remedy this by collective control over 
those supplies and the distribution. But gasisa 
manufactured article, involving constant individual 
work to improve it. Every supposed reason for its 
public control applies with equal force to the 
supply of bread, of meat, of milk, and so on, and 
the result would be a pure communism in which 
private energy would be crushed out. 

Mr. Williams says the prime cost of gas is 
nothing. If this be so, to whom is it due? Is it 
not the result of the work and business energy of 
gas-makers who have created the industry’ In 
any line of business, if men improve it and make 
it profitable, ought they to be grudged the fair 
return ? 

He says: ‘‘If gas were subject to ordinary com- 
petition, we should be supplied at 1s. per 1,000ft.”’ 
{ much doubt if that could be done were no profit 
made by anyone, and capital not considered at all. 
But even if so, how has it come about? A few 
years ago, there was that competition. But, then, 
the price of gas was very much greater than now, 
its quality much inferior, and the gas companies 
got no profits. The existing conditions by which 
all have advantaged, and which excite the cupidity 
and animosity of people who ought to know better, 
are due to the efforts of a few wise and energetic 
men of business. The prosperity of gas companies 
is based upon two things: (1) the substitution of 
competition by a regulated monopoly, under con- 
ditions to protect the public interest, settled by the 
public authorities ; (2) the substitution of clay 
retorts for iron ores. 

Why should not those who produced the result 
reap the benefit? Is 10 per cent. an unreasonable 
profit upon a capital embarked in a trading and 
manufacturing enterprise? That it is subject to 
risks is obvious from the circumstance that it is 
now threatened with total extinction by the elec- 
tric light—a threat, I may add, which does not 
greatly alarm, but none the less shows the enter- 
prise to be one entitled to a profit covering it. 
Some railways pay 6 or 7 per cent., and they are 
not subject to any such risks. The fact is, that 
for many years gas companies paid small or no 
dividends, und then no one wanted to take their 
work from them; but because for some time they 
have attained a most legitimate reward for energy 
and ingenuity employed in doing a great public 
work, they become the mark of all envy, hatred, 
and uncharitableness. 

Let the electric light supersede gas, and, of 
course, the same result will arise. As soon as 
companies have made it a success, and look for a 
profit, there will be the same outcry. Yet, what 
induces men to carry out these enterprises, but the 
hope of obtaining a benefit themselves ? 

Meanwhile, will Mr. Williams state the names of 
some of the towns, where, as he says, the corpora- 
tions supply gas at ‘‘ about half the price of London 
gas,’ and yet make a profit? Will he also show 
how the result of extensions can supply the only 
fair data for calculations. My experience in 
various matters indicates that extensions are very 
different from a complete affair, and would give 
very fallacious data. 

As to the electric light companies, they will 
follow the usual course of pioneers in a great work. 
Just as gas, railway, and cable companies fared, 80 
will they. But, suppose all their first capital is 
sunk, the country will be noze the poorer. The 
case is very different from that of throwing away 
many millions in, for instance, a foolish invasion 
of Afghanistan; there money and lives were 
wantonly thrown away, with nothing but evils to 
show as a result. Here tho money will not be 
lost : it will only change hands, and there will be a 
result in the establishment of a new and beneficial 
enterprise, which, in the end, will be a great boon 
to the community, and a legitimate and profitable 
source of employment for capital. 


Sigma. 


[20173.] — Your correspondent, Mr. Mattieu 
Williams, in 20131, makes some statements 
which seem to require reconsideration. 

In this letter it is said, ‘‘ the by-products—coke, 
ammonia, naphtha, &c., cover the cost of making 
the gas.” Is this correct ? 

The Gas Light and Coke Company’s account for 
1881, give in round numbers the value of the 
residual products—viz. :— 


Coke, breeze, tar, ammonia, c., at £615,000 
The cost of coals at ......... cee ewe 963,000 
Thecost of manufacture of gas, including 

COB, siner Enen S totes sas dae waees 1,460,000 


showing the value of the by-products to be only 
42 per cent. of the cost of making the gas. The 
account of another gas company, with a capital of 
over £700,000, shows 39 per cent., both much 
under 100 per cent. 

Again, it is implied that one shilling per 1,000ft. 
would pay expenses, and a ftir interest on the 
capital outlay. 

The rates of the Gas Light and Coke Company 
in 1881 were, 33. 2d. for commn gas, and 3s. lld. 
for cannel gas. 

If charged at 1s., the company would lose above 
2 of their receipts for gas, or morethan £1,312,000, 
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and in that case there would not only be no dividend 
on nine millions of capital, but the expenses would 
exceed the receipts by half a million per annum. 


ELECTRO-MOTOR. 


([20174.]—Two of your correspondents have 
pointed out the rock ahead uponwhich Mr. Huxley's 
idea (if put in practice) will founder—viz., the 
alteration of the length produced by magnetising 
iron, may be absorbed, by reason of the elasticity 
of iron, upon any attempt being made to use the 
force iu the manner suggested by Mr. Huxley. 

For example, using the figures given by one 
correspondent, the iron lengthens, one 272,000ths 
of its length when magnetised; hence, a bar 23ft. 
long, one inch sectional area, lengthens one thou- 
sandth of an inch when magnetised or when subs 
mitted to a stress of 94lb. Consequently, the whole 
stress produced by magnetising such an immense 
electro-magnet is neutralised by a stress of 9-4lb. 
From this statement it follows: Mr. Huxley must 
employ the unwieldly size of an electro-magnet 
23ft. long and 2in. sectional area to lift Jilb. one 
thousandth of an inch, and from that datum he can 
easily calculate the horse-power of his proposed 
electro-motor—taking care, however, to make 
allowance for the friction of the iron particles 
‘inter se” when calculating the strength or force 
of the clectric current. As Mr. Huxley takes ex- 
ception to my use of the expression ‘‘ friction of the 
particles of iron,” may I be allowed to state such 
an expression is not difficult to be understood, and 
means a definite force of electric current is required 
for any magnetism to be produced in each cubic 
inch of iren, just in the same way as a definite 
stress is required to produce the first strain in each 
cubic inch of iron, and that owing tothe friction of 
the particles of iron ‘‘inter se,’ strains proceed 
“per saltum’’? Sir W. Thomson made experiments 
on iron macnetised under different stresses, and 
Mr. Huxley ought to study these. 

10th June. A. C. Ponton. 


LECLANCHE BATTERIES WITH PER. 
OXIDE OF MANGANESE V. LE- 
CLAWCHE BATTERIES WITHOUT 
MANGANESE. 


[20175.J—I TuINK the following lines on the 
above subject may be interesting to some of your 
readers. 

To test the value of G. Tolman’s assertion that 
Leclanché batteries without mangancse would work 
equally as wellas those containing manganese, I 
determined to test the fact myself. Oa May Ist 1 
fitted up four batteries, two of which contained 
four cells of the gravity form, and two eight cells of 
the form in use by the Post Office Department. 

Ono battery of each kind was fitted with the 
usual mixture of broken carbon and peroxide of 
manganese, and the other two with broken carbon 
only. The four batteries were charged with sal- 
ammoniac in the usual way. These batteries were 
runuing the same length of time each day, and 
when examined, June th, those containiug man- 
ganese were found in good working order, while 
those prepared with broken carbon only were 
practically useless. When they were first fitted up 
they each gave the same resistance and the same 
electromotive force; but on testing them, May 
7th, although the resistance had not changed the 
electromotive force of those without manganese, 
had run down considerably. They were tested 
again on the 15th May, and I found that the electro- 
motive force of those charged with manganese was 
more than 50 per cent. greater than those not so 
titted up. They were again tested on the 22nd 
May, when I found that the electromotive force 
of the cells charged with peroxide of manganese was 
exactly double that of the others. Both batteries 
without manganese failed on June 5th. 

I am convinced, however well the Leclanché 
battery may work without manganese, it works 
infinitely better with it. Arch Key. 


THE BERLINER VIOLIN. 


(20176.]—I SHAXE hands with Mr. Berliner, and 
ecngratulate him on his success. Through the kind- 
ness of our editor I have had an opportunity of 
perusing this new patent violin. The resonator 
does improve a weak-toned cheap instrument— 
viZ., 15s. Gd. German make, 30s. retail; but thero 
is a shorter French make at same price that I think 
would produce better results? Why? Because 
the bass wants consolidating; the reaction is not 
quick enough. The Ist string is all good, 2ud 
string partly so, the 3rd and 4th want power. But 
this is the case with most violins that have a 
soundpost : the difficulty is to get an equal weight, 
tension, or resistance over the whole of the sound- 
board to suit the various tones. This is not theory, 
I’m putting it into practice. Note.—The Berliner 
violin is strung (without a tail-piece) on to a con- 
tinuation of the finger-board, so that there is no 
tension on the hinder part of soundboard but what 
already exists, in the pressure of form, sides, back 
and front, glued together. If this normal 


pressure or tension could be increased, the bass 
would be louder, and the 3rd string firmer—a 
most important consideration. I do not think 
that because the treble part of soundboard is appa- 
rently as free as the hinder or bass part, that itis 
not affected by the metal and ebony stringholder, 
and the internal strip; the fact is, the increased 
weight, 3 or 40z., is the cause of increase of sound 
all round, and more especially in the treble region, 
because it is to this part that the resonator, &c., is 
indirectly attached. This attachment is managed 
so cleverly, that the vibrations are not stopped or 
absorbed, but thrown back with increased force, as 
a shuttle ina loom. Now, this is the difference 
between a good or bad violin—if you have not 
sufficient resistance there is no tone. The mere 
attachment of weight is not what I mean; but 
what in electrical parlance is called internal resist- 
ance; it must be in the wood, in the make up of 
the wood into form or shape, in the strain of the 
strings; this can only be done by adding pressure 
or weight without stopping the vibrations—indirect 
action to produce reaction—positive and negative. 
I apologise all round for this digression, and beg to 
say that Mr. Berliner’s patent is valuable when 
applied to weak instruments; but where allis pro- 
vided for in a first-class violin, its application is 
not needed, and would be dangerous. The tone 
of the Berliner violin is soft or suave, and forms a 
delightful musical acquisition. 

I wish to know the price of violin ; also of patent 
resonator, if our friend will oblige by making them 
known through the Sale Column. 

Fiddler. 


on 


A DOUBLE TRICYCLE. 

[20177.J]—I Ax now contemplating the building 
of a tricycle to curry two riders, and shall be very 
pleased if some of the able contributors to the 
ENGLISH MECHANIC will tell me whether my plans 
are likely to turn out a success. 

The machine will be a 50in., with a track of be- 
tween 50in. and 60in., the axle in two parts, each 
part being a double crank of iin. throw, and 
driving its respective wheel. The saddle or seat 
will be ubout the same height as a bicycle seat of a 
50iu. machine, and about Qin. behind a perpen- 
dicular line passing through centre of axle. The 
frame work will consist of three curved pieces of 
steel tube, united together by two horizontal pieces 
and meeting together at the head of smal] wheel in 
the rear. ‘The curved tubes will carry the bearings 
for the axle, the centre tube having a double 
bearing for the ends of the two cranks. The hori- 
zontal bars will carry the sockets for the saddle or 
sent, 

I also propoze adding two levers worked by hand, 
to be used when mounting hills, and to act with 
greatest force when the crauks are at their dead 
points. 

The advantages I hope to get from this machine 
are—l. Simplicity of construction. 2. Base in 
Working, as the power will be applied directly on 
the axle, after the manner of a bicycle. 3. A gocd 
view of surrounding scenery. 4. Ability to apply 
extra power by means cf the levers when travelling 
is difficult. 5 Base and readiness in turning, as 
the crank being divided, onerider can remain in- 
active, or even back his crank, whilst the other 
works his machine rouud. The disadvantage I 
fear is a great liability to upset, but this will be 
mitigated by the width of the machine and position 
of seat behind the axle aud between the rear and 
front wheels, and also by the position of the point 
of applicatiun of the driving force. 

Why are cranked axles und levers abolished 
except in the case of the ‘‘juvenile machines” y 
The chains and cog-wheels used as a substituto 
seem to involve a very complicated construction 
and waste a deal of power. 

I am led to propose this question from having 
lately made a short trial of the ‘‘ Velociman,’’ 
essentially a lever tricycle, aud being struck with 
its immense superiority over my own, a chain 
machine. I ought to state that the wheels of these 
two machines wore exactly of the same height. 

A Littlemore Mechanic. 


—— a 


FITTING NEW TEETH TO WATCH 
AND OCLOCK-W HEELS. 


[20178 ]—In accordance with an intimation given 
by me several weeks since, I now contribute a little 
instruction on the work of fitting new cogs, or 
teeth, to watch and clock-wheels, premising that 
in so doing my remarks will be of beuetit to a fow 
of the younger members of our fraternity, and, 
at the same time, give a few serviceable hints to 
amateurs. I am aware that many high-class 
workmen discountenanca the ‘‘patching’’ of 
wheels; but every ordinary watch and clock 
jobber knows that such repairs must frequently be 
done. It is obviously a more simple aud less ex- 
peusive job than fitttug new wheels, and, I am bold 
to say, is more often resorted to. Although the 
difference of size between one and the other is so 
great, the manner of fitting is nearly identical, the 
tools only varying in their sizes. There are variou3 


ways in which teeth may be fitted, and the precise 
manner of fitting must be governed, in great 
measure, by the class of wheel to be operated upon. 
I will proceed at once, then, to describe the several 
modes of fitting, and the manner in which the 
repairs may be done. Taking the wheels of a 
verge watch seriatim (I have elected to take a verge 
watch because it has the largest kind of watch- 
wheels, and is more easily operated upon), we have 
the fusee or great wheel ; this is the stoutest wheel 
in the watch, and seldom, but sometimes does, get 
ruptured or broken. Generally speaking, this 
wheel has a broad rim or ring, which will admit of 
deep cutting without in any way diminishing its 
strength. The teeth, from their large size, are 
comparatively easy to fit. Presuming that a tooth 
of the fusee-wheel is broken, remove the pin, 
collet, and the coned part, and secure the wheel in 
the hand-vice, or the bench-vice, between two 
pieces of cardboard or thin metal, to prevent 
bruising by the screwing up; then, with a fine 
saw, or saw-file, cut down into the rim of the 
wheel to about two-thirds the length of the teeth, 
and with a suitably-shaped file undercut the slot 
the form C, Fig. 1, after the manuer of dovetail- 
ing. Then take a piece of brass wire and hammer 
it moderately, to harden up; afterwards file and 
shape the extreme end to tit the dovetailed slot. 
Make it a close fit, and, a3 nearly as can be, make 
the part which will form the new tooth the precise 
stoutnes3. The tooth can be secured either by 
riveting or soldering. The former 1s pre- 
ferable, because soldering, by reason of the heat 
required, is sure to briny about a little weaken- 
ing of the parts. Where the wheels under 
repair are smail, the teeth can hardly be sufficiently 
secured without solder; but great care has to be 
exercised in using it. A smal! solderiug-bit is very 
useful in this work, as the wheel necd not, by its 
use, be brought in actual contact with the flame. 
I use the bluwpipe but little in soft-suldering. I 
keep a few dilicrently-sized bits, aud find them, in 
the majority of jobs, all that can be needed for 
the work. Haviug fitted the new tooth fairly 
tight, and you desice to solder it, apply a little zinc 
solution to the parts, and having a small quantity 
of solder on the dit, heat up, holding the wheel in 
the tweezers. Place the point of tne bit at the 
base of the new tooth and the protruding end of 
the wire iu tho edgo ot tha flim3z—as this will 
assist the solder to flaw correctly when it rans to 
its place round the tooth, The job should be done 
quickly, so as to prevent overheating of the wheel. 
‘the surplus wire must then be cut away, and the 
remaining portion reduced and shaped to the exact 
form, taking care that thy tip of the tooth is true 
to the circumference of the wheel. Ir you rivet 
the toota in, tho edes of the slot must bo slightly 
bevelled, and the metal of tue new tooth hammered 
over. The finishing off shouid be doue with Ayr 
stone and buruisher. 

Coming next in order to the centre wheel, we 
have one of about half the thickuess of the fusee- 
wheel, and, like it, a solid oue—i.e., not cut open 
into a baz-wheel (a Tew exceptions occur); and 
admittiug of a deep cut for the uew tooth or teeth, 
for it sometimes does happen that several teeth give 
way together. Whether tuis is so or not, a fairly 
deep cut should ulways ba made, und be dove- 
tailed as before described; or, in the case of a 
single tooth, the wheel should be drilled at the 
basy of the old tooth as at B, Fig. 1, and cut into 
with a saw or notchiny file. As before, the brass 
should be hardencd previous to inseztion, and fitted 
as closely as possible before soldering or riveting. 
A very small speck of solder will sufiice to make 
aii secure it the fitting is perfect. ‘Lhe thickness 
of new teeth should in no case exceed the thickness 
of the wheel itsulf, so whether it is soldered or 
riveted the trus flat of the wheel should be re- 
tained. Some little care is always needed in 
riveting, to prevent the adjacent parts ceing swelled 
out ot truth. Now we come tv the third wheel, 
which is one haviug a narrow ring, and 
cut open with pars. In these wheels there 
is seldom more than about the same breadth 
of ring us there is in the tecth, so only 
about half of it must be cut away for the 
insertion of the tooth. Itis advisuble not to rivet 
teeth in these wheels, as they are almost sure to 
get out of round in so doing It the wheel is a 


| thick one, it may bo driled through from its edge 


inwards, as at A, Fig. 1, butin this way the tooth 
cannot be made of the same form as the existing 
ones, inasmuch as the drilicd hole must of neces- 
sity be less in diameter than the wheel’s thickness, 
and the pin inserted less thau thut, and somewhat 
round inform. After the tooth has been roughly 
shaped up, soldered in, sud cut off, the end may be 
trued off in the turns, as in ordiuary ‘* topping,” 
and then shaped at its sides tu match the others: 
Tho teeth of these wheels may also be fitted as at B 
and C, lig. 1. 

The contrate wheel is next in order. This wheel 
will requice somewhat dilereat treatment to the 
others us, owing to the usual narrowness of the 
ring, no spacets left for cutting; therefore a hole 
must be drilled through its edge. 

This wheel is more liable to breakage than any 
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otber, owing to its proximity to the edges of the 
hs and consequent interference by the wearer. 

have frequently had verge watches brought to 
me with ten ora dozen teeth turned over or broken 
off. Obviously, a wheel in such a state should be 
replaced by a new one. In drilling a wheel for a 
tooth, it must always be observed to start and keep 
in the centre of the ring, and central between the 
two next to it, and the diameter of the drill must 
be less than the wheel’s thickness. If this cannot 
be accurately determined by the eye it must be 
gauged. The drill, asin Fig. 5, should be nicely 
shaped, and left with a good clearance aft the 
cutting edges. When the hole is correctly drilled 


insert a tapered pin, and apply a little solder to 
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the underneath part and cut off flush. I advise a 
tapered pin because a small hole will suffice, and 
the part forming the tooth be larger in conse- 
quence, and be nearly, if not quite, the same size 
asthe existing teeth. The finishing off may be 
done as was the third wheel. Tho wheel next in 
rotation is the ’scape-wheel or brlance-wheel, as it 
is by some called (Tig. 2). Great precision is 
necessary in repairing this wheel, so as to make it 
effective in its action. So much depends upon the 
escapement, that the most trifling error in shape, 
thickness, or length, may ceuse the watch to stop. 
If the wheel is a very thick one, and only the 
extreme end of the tooth is broken, it may be 
drilled for the new one. Otherwise, it must be 
cut with a thin-edged file, A, Fig. 4. In doing 
this, obscrve the pitch of the teeth, and make the 
cut in the wheel at the same inclination. Insert a 
piece of good hard wire, which has previously been 
shaped as nearly as can ho to what 13 required, and 
no thicker than tho existing teeth. ‘This repair 
must be done with the soldering bit, and care must 
be taken that there is no overheating. Any excess 
of solder must be removed, or the wheel will be out 
of poiso—i.e, it will be heavier on one side than 
the other, or may hecome blocked in the potence. 
With a balance-wheel file KX, Fig. 4, shape up the 
tooth to the correct form, and, with a piece of 
Arkansas-stone tip the tooth until it is the same 
height as tho others. This may done upon a piece 
of perfectly flat stone, but it is best done in the 
‘Sturns.’”’? Toquickly ascertain if the wheeliscorrect, 
set itin the depthing tool and bring one of the 
poppets flush with the teeth-tips. On revolving 
the wheel, it will at once be seen if correct or not; 
another way is to place a flat burnisher on the 
tecth, and look closely at it with the eye-glass 
when held between you andthe light. If the tooth 
is too short, another must be put, or the the others 
must be cut back to it. This, however, entails, in 
most cases, tho cutting away of the potence-face 
and the counter potence; so it will be apparent 
that more than ordinary skill is required in fitting 
teeth in a ’scape-wheoel. The tip of the tooth must 
be equidistant from the next ones on either side, 
and a simple way to determine this is as follows: 
Press the wheel’s teeth slightly upon a piece of 
white paper, and, opposite to the marks made b 
the new tooth and the two next, make dots wit 
pen or pencil to distinguish them ; then bring round 


nothing need be said about it here. 
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‘the other side of the wheel, which is, presumably 


correct. If these teeth fall exactly into the marked 
holes without deviating in any degree, the tooth 
is truly pitched and perfect so far. The verge 
being void of what may be called teeth, little or 
t I only speak 
of it to say that I have seen worn verges so twisted 
about that what was formerly the back of the 
pallet has been made its acting part. I do not 
intend to advise its adoption, so will say no more 


about it. 


D and E, Fig. 1, are examples of modes of 
fitting teeth, but they are not so reliable as the 
others. The wheels of other watches, such as 
chronometer, duplex, lever, and Geneve, may be 
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repaired in the samo manner as those already 
described; but all being, more or less, of a delicate 
make, or requiring greater nicety in fitting and 
finishing, a skilful hand is needed to make a good 
job. I must admit that it is advisable to have 
new wheels where exceedingly fino work is in 
hand, such as will be found in 2, Tig. 7, which 
isthe actual size of a Geneve wheel of small make, 
and having about 90 teeth in its circumference ; 
but every jobber will know that repairs of this 
kind have frequently to be done off-hand, without 
auy consultation with the owner, who, if advised 
of the breakage, would possibly object to the 
inevitable outlay attaching toa new wheel, some 
wheels costit g from 3s. to 103., or more, each. 

It is needless for mo to go into detail with every 
kind of watch-wheel. because the already-described 
modes of fitting hold good for nearly all, the most 
suitable being adopted according to the ideas of 
the workman. Nor do I think it necessary to do 
so as concerns clock-wheels, because anyone who 
can correctly fit teeth to watch-wheels must, 
without doubt, be competent to fit teeth to those. 
Tho form of fitting is the same on a larger scale. 
There is this much to be said, though, as regards 
them. Inthe case of large and heavy wheels and 
toothed barrels, the drill-hole and the tooth may 
both be threaded to screw in. Thisis an advan- 
tage, as soldering and riveting are dispensed with, 
and the wheel is in no way softened or mis- 
shaped. A more correct shape, however, can be 
got if the teeth are dovetailed in, as a pin-tooth 
cannot be the same thickness as the wheel. 

In conclusion, let me say that a feeling of satis- 
faction always comes to a man who loves his pro- 
fession when he is conscious that he has done his 
best to turn a job out of hand well. I regret 
much to see how badly work is done by some 
watchmakers (?)—notably in the way screws are 
fitted. Itis no uncommon thing to see screws set 
in the plates or bars of watches, which are as 
rough as they left the makers’ hands, and entirely 
without colour. No good workman would ever be 
guilty of such a disregard for appearance. Just so 
with the teeth. Always strive to make the new 
ones as nearly as possible to match the old, and 
never have it on your mind that you have inserted 
rough pins and called them teeth. 

A, B, C, D, E, F, G, H, I, J, K, L, M, N are 
sectional examples of files used in watch and clock 


work. Figs. 6 and 7 are examples of verge, 
Geneve, aud lever wheels, actual size. 
Alfojoe. 


REPLIES TO QUERIES. 
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*,* In their answers, Correspondents are rc- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


[46443.] Handel Organ.—The account of the 
repairs and alterations to the Crystal Palace organ 
appeared in the Enginecr of June 2.—J. W. W. 


[46495.]—Silicate Paints (U.Q.)—I presumc 
M. Pineard’s silicate of soda; try ‘‘ transparent 
silicate paint.’ I have used it for preventing the 
rain beating through the gable-end of houses. The 
whitewashers and painters applied it. First of all 
the mason pointed any loose bricks there might be 
with mortar. The silicate was poured into a 
bucket, and then put on with whitewashing brushes, 
exactly as whitewashing isdone. Three coats were 
put on, allowing each to set before the next was 
applied. It must be done when the weather is fine. 
When ordering the second lot I wrote to the maker 
describing the method I had used, asking if it were 
a good one. I was told it was a very good method. 
The water was running in streams down the walls 
of one house, which the silicate entirely stopped. 
I shall be glad to give “M. P.” avy otherinforma- 
tion I can, should he require it.—W. L. 


[46549.]-—Science Questions (U.Q)—It is 
quite impossible, within anything hke reasonable 
limits, to do more than give un outline of the 
method to be adopted for the analysis of the mix- 
ture given, namely, O, H, CO, HCl, CO., and N. 
The HCl must be absorbed by a bullet of crystal- 
lised sodic phosphate (HNa, PO,, 12H,0) ; it owes 
its absorbent power to its water of crystallisation, 
and should be of ample size to avoid deliquescence. 
The CO, is next absorbed by a bullet of potassic 
hydrate (KHO). The O is next got rid of by a 
bullet of papier-miché with potassic pyrogallate. 
There now remain H, CO, and N, which are best 
determined indirectly ; a known volume of oxygen 
is added, and the mixture exploded, whereupon 
the CO takes up half its volume of O and forms 
CO:, which occupies the same volume; the H takes 
up half its volume of O and condenses to water. 
Call the original volume A, tho contraction after 
explosion C, and let O be the volume of CO: pro- 
duced, determined by KHO as before. Then we 
evidently have CO = D,H = 20 —- D;/3, N = 
3A — 2C — 2D/3. In practice there are all sorts 
of details to be attended to, and various corrections 
of volume to be made for pressure, temperature, 
moisture, &c. Lets = weight of C SrCO; in mix- 
ture, then it will evolve 44r/l475 of CO. 
(1:3332 - 2) will be weight of CaCO, in mixture, 
and it will evolve (1:3332 — x) x 44/100 of CO.:. 
So we get 44.0 /147°5 +44 x (1:2332 — r) = ‘5101. 
Thus equation multiplies out to dix + 86°92468 — 
61-9. = 75'284, 11°24068 = 20:92, from which we 
get the amount of SrCO,; in mixture = ʻ5378 grm. 
Thus quantity of strontium carbonate contains 
°319grm. strontium, and the mixture, therefore, 
contains 23 9 per cent.—W™a. Joun Grey, Elswick 
Science School. 

(46690.]—Waterproof Clothing.—I am sorry I 
have not been able to give my experience horo 
sooner, as it may interest your readers. I have 
had a great coat, athin serge suit, and a very light 
Inverness waterproofed, the mode being, I under- 
stood, that the cloth is dipped in acid, and when- 
ever it comes in contact with moisture it closes the 
fibres. The advantages are the air passes in and 
out, and you have not the unpleasantness of a 
mackintosh. The disadvantages are that in a cold 
dry wind the clothes are cold; in moist, rainy, 
warm days intensely hot. Tke wet does not run 
off, but hangs on. With regard to the great coat, 
it is made of a furry cheviot, has been in constant 
wear for over five years in all weathers (no um- 
brela), and only once let the wet in when I acci- 
dentally tried the experiment of sittingin a puddle. 
I have carefullv avoided further experiments of a 
like nature. Youcan seo through thecloth. It 
is extremely light, but takes some time todry. The 
serge suit was a failure, being too thin. It stood a 
heavy shower for some time, the wet congregated, 
and the result was a shower bath. I had no further 
reliance init. The Inverness is now being worn, 
and answers fairly well. Cloth when thus water- 
proofed will hold a basin of water provided 
nothing touches it so as to cause suction, which 
shoulders and knees generally do. There is a 
smooth brown (also black) cloth, which I would 
recommend, but I believe it is expensive, at least, 
at my tailor’s, who dwells in the West-end. I 
think waterproofing adds about 5s. to the cost of a 
coat, and is done before the coat is made. Do not 
animals with waterproof clothing shake off the 
wet ‘—JoHN ALEX. OLLARD, F.R.M.S., Enfield. 


334 


ENGLISH MECHANIO AND WORLD OF SOIENOE: No. 899 


JUNE 16, 1882. 


46700. |—Intensity-Coil.—To Mr. LANCASTER. 
—I am pleased to be again able to write answers to 
correspondents. The principal cause is now re- 
moved. My thumb ceases to pain me when 
writing. and I shall hope to speedily fulfil my 

romises. I shall be pleased if any querist that I 

ave apparently forgotten will point out to me 
anything that remains unanswered, and I will do 
my utmost for his benefit. Being unable to write 
to ‘‘ours’’ has been a source of much pain to me. 
Life isatthe best short, and what little good we can do 
should be done at once, or it may be too late. Ido 
not know whether anyone else has been good enough 
to answer this query: but I can assure ‘“‘ Brontes ” 
I shall be only too pleased to answer any question 
he may now haveto ask. Will ‘‘ Brontes’’ tell me 
whether or not he has now any difficulty with his 
coil ?—W. J. LANCASTER. 


[46711.]— Terra-Cotta.—Terra-cotta colour 
can be make to look best, if the plaster to be 
painted on has not been previously oiled. Give the 
plaster a coat of size first, and when that is dry 
mix the following colours:—Indian ink, yellow 
ochre, chrome yellow, white lead flatting, with 
turpentine. The colours to be got dry, and ground 
down and mixed to the right shade. To paint on 
plaster that has been oiled:—Mix a Jittle lamp- 
black and red-lead with oil, and put with the 
colours before mentioned: these colours to be 
ground with turps as before.—ScuLPTor. 


poet. Readme Lamp = Tis and some 
other lamps on the same principle, act as the ther- 
mometer does. They are put away in a cooler 
place, and perhaps not quite filled when they are 
trimmed ; the consequence is, that when they are 
brought into the sitting-room and are lighted, and 
get a little warmed, the air in the reservoir ex- 
pands, and sends out the oil too fast. This is the 
worst of that kind of lamp. Care should be taken 
always to fill the reservoir with oil ; they won’t run 
over then.—Epw. Tros. Scort. 


(46737.]—Wild’s Anemometer.—I am sorry 
I cannot just now call to mind any anemometer 
invented or made by Wild. There are a number 
of anemometers with swinging plates, but I do not 
remember one of Wild’s. Let me know as muchas 
you know about it, and I shall then be able to find 
out which it isyou refer to.—W. J. LANCASTER. 


[46760.]_Making Boiler.—The model adopted 
for your boiler is a bad one, and if you have not 
gone too far you should alter it to represent an 
ordinary vertical boiler, or make a plain horizontal 
shell. The parts can be brazed together, but no 
one should attempt to do that with boiler work who 
has not had considerable experience. You had 
better rivet the seams. Fix the tubes in your 
‘furnace ” plate, but leave them only a tight fit 
in the dome. Calculations as to the pressure such 
a boiler would bear are altogether beside the ques- 
tion ; for though there may be some empirical rule 
stowed away in a wonderful note-book, it would 
be unsafe to trust it, even if it does allow fora 
large margin of safety, for the simple reason that 
no rule can possibly take into account the work- 
manship. It is obvious that a coppersmith, accus- 
tomed to such jobs, would turn out a stronger 
affair than any tyro possibly could with the same 
materials. But ‘‘Juno’’ may do this safely: Let 
her decide on the pressure she wants to work at, 
or somewhere near it, and then load the valve to 
four times that. Say, 20lb. is wanted, then put 
801b. on valve, fill up brimming with cold water, 
and start the ‘‘fire.’”? lf the valve lifts without 
any weeping at the seams or any distortion of the 
shell, she may then safely work with steam at 201b. 
or more. Asa matter of fact, with care it would 
be safe to work at 40lb., or one-half the testing 
pressure, but it is as well to be over-cautious with 
these little affairs.—Fssanr. 


[46761.]—Compensated Watch.—If “ M. F.” 
would take his watch to any respectable watch- 
maker, such as Dent, Webster, Barraud and Lund, 
or Frodsham, he can have the compound balance 
carefully adjusted and compensated for £2 or £3, 
and his watch will then be as good aa any chrono- 
meter—if anything, a little better, as the lever 
escapement is not so delicate and likely to get 
m Ki pone as the chronometer escapement.— 


_[46768.]—Coil.—_To Mr. Lanoaster.—A coil 
Jin. long, with a core Zin. diameter, three layers of 
16 silk-covered primary, and llb. of 36 secondary, 
will give you a good łn. spark; then for a longer 
spark you can double the quantity of secondary.— 
W. J. Lancaster. 


[46764.]|—Punch for Boiler-Plates.—If your 
correspondent will look on p. 78 he will see one of 
the best punches in the market. As to a full-size 
sketch, showing how a punch is held in the machine, 
it would be a great waste of space. Many are 
simply fitted into the ram or plunger, and held 
there by friction ; others are held in by a set-screw. 
The reason that many holes are ragged is either 
the punch is not adapted to the work, or the metal 
punched is of inferior uality.—C. G. 


[46771.]—Zincography.—A ‘‘Canadian Sub- 
scriber’’ should refer to p. 141, No. 656, and to 
Vol. XX VII. for much information on this matter. 
The zine plate should be smoothed up to a polish 


where he will find a Winter’s ring. As to the 
general mounting, cannot he contrive to see a 
machine. Answering queries put in such general 
terms, is not altogether satisfactory to any one.— 


first, and then be grained by means of very fine | T. P 


moulding-sand worked over it with a zinc muller. 
After the transfer is on the zinc, gum it up with 
gumwater dosed with phosphoric acid, taking care 
to wash all the gum off again. From your query, 
you applied the ink roller without washing the 
gum off plate. You must also damp plate between 
each application of the ink roller, with a sponge and 
hard water preferably. If the plate was free from 
grease, the ink will then adhere only to the lines 
where it is wanted. While writing on this subject 
I send a short note of the process as carried out by 
photography—for line drawings only, of course :— 
‘she zinc plate is first prepared by cleaning, and 
then a solution of gallic acid and gum is flowed 
over it ; this is wiped off, and when the plate is dry 
it is coated with a solution of bitumen of Judzain 
benzine ; it is exposed behind the original drawing 
—that is to say, a positive—and the bitumen which 
has not been rendered insoluble by the action of 
light is dissolved out by means of spirit of turpen- 
tine. The lines of the drawing appear everywhere 
where the metal has been laid bare. It is next 
treated with water acidulated with acetic acid, a 
solution which restores to the zinc the property of 
retaining a fatty substance—that is, the property 
of which it had been deprived by the solution of 
gallic acid. A roller charged with fatty ink is then 
passed over it, producing a picture in black, and 
the whole plate is then cleaned up with essence of 
turpentine. Impressions can now be immediately 
taken in the lithographic press from the zinc, and 
we obtain positive prints identical with the original 
drawing.—P. N. 


[46772.]—Steam-Launch.—TIf you look through 
back numbers you will find a variety of notes on 
steam Jaunches. Probably a two-bladed propeller 
would run best, but itis purely a question for 
experiment in each boat, unless they are built to the 
same lines. A mean speed of about six miles an 
aes r all you will get out of such a boat.— 
C.J. V. 


[46779.]—Bleaching Cotton.—If the chloride 
of lime process is not suited (‘‘ Dix” appears to 
have omitted the important dip into the sours or 
water made slightly acid with oil of vitriol), try 
exposing to the fumes of sulphur, or subject them 
to ozone. The latter is rather too expensive at 
present, though in the same number as the query 
there is an article on the application of ozonised 
oxygen for bleaching, which seems to point to an 
extensive use of that agent.—T. P. 


[46783.]—Battery for Continuous Current. 
—A Daniell would, I should think, be the best.— 
E. G. M. 


[46786.]—Ventilating Weaving Shed.—If 
the only air-inlets tothe shed are covered with 
screens of scrim canvas kept constantly damp, the 
air will not only be cooled, but will be kept damp. 
There might be so many of these inlets as to pre- 
vent any draught.—Nuwn. Dor. 


[46788.]—Varaishes and Stains.—If ‘‘ Wood- 
Turner” will apply to any good firm of varnish- 
makers they will supply him with just what he 
wants. He can make it easiest by dissolving pale 
or brown shellac in methylated spirit. The 
‘“‘colour’’ is dragon’s blood dissolved in alcohol, 
loz. to the pint; but cheaper work is done by 
boiling in decoction of Brazil wood.—T. P. 


[46792.)—Aquarium Front. — Patent plate, 
gin. thick, would be strong enough for such a 
tank. The pressure on the glass is a question for 
calculation. Clearly it would not be so much lin. 
above the water as lin. from the bottom, and as 
the querist does not state where he wants the 
calculation made, he can easily arrive at the total 
by ramembering that acubic foot of water weighs, 
say, 62lb.—T. P. 


[46797.]—_Academy Boards. — Would this 
querist kindly say what are ‘‘ academy boards? ” 
I have asked the question of draughtsmen and 
others, but the invariable answer is, Don’t know: 
never heard of them.—Noun. Dor. 


[46803.] — Movable Bookshelves. — The old 
form, so many boards held on cords, or shelves 
neatly framed together, and hung on brackets or 
wall-hooks.—Nun. Dor. 


[46804.]—Furniture Oleaning.—I am afraid 
you are asked to accomplish an impossibility, for 
whatever will remove the ‘‘nasty black stuff’ 
will certainly take off the polish, too. The only 
remedy is to scrape off and repolish.—Nun. Dor. 


{46806.] — Mounting Plate Machine.—No 
doubt you have mounted your machine before 
this; if not, I shall be pleased to give you full 
instructions how to do it. The Winter’s ring 
should be same diameter as the plate.—W. J. Lan- 
CASTER. 


[46806.]—Plate Machine.—This querist should 
refer to back Nos.—say No. 836 for instance, p. 95, 


[46809.]—Restoring Leather Bag.— Wash 
over with a strong hot decoction of logwood, and 
if the colour does not please, go over afterwards 
with solution of green copperas.—SABBAS. 


[46809.]|—Restoring Leather Bag.—A bottle 
of the black varnish, sold ın square pasteboard 
box, with brush inside ready for use, and which 
dries on the instant, will make your bag look quite 
“ spiff and ’spectable.”? Try it! I have done so 
again and again at a cost of afew pence only.— 
H. O’B. 


(46817.]—Griscom’s Electro-Motor. — This 
query can only be answered by someone engaged 
in the manufacture or who has taken one of the 
machines to pieces; but it may be said that itis a 
simple little dynamo or motor about 4in. long over 
all. Some particulars will be found on p. 387, 
No. 823. The “ alteration ” to makeit a ‘‘ dynamo”’ 
consists merely in revolving the armature by 
power, and providing something to take off the 
current.—C. P. V. 


[46820.]—Piston Ring.—Hammer it straight 
again.—BLACKY. 


[46825.]—Electric Bell-ringing by Cylinder 
Machine.—You will ring your bell much more 
easily by using a small battery. You can get a 
piece of copper and a piece of zinc, say, 6in. or 
Šin. squere each, and put them into an acidulated 
solution, say, sulphuric acid 1, water 10; then 
join a wire from each to the binding screws on 
bell, and your bell will ring easily.—W. J. LAN- 
CASTER. 


[46S26.]—Dulling Brass.—Take one part by 
weight of iron rust, one part white arsenic, and 12 
parts hydrochloric acid, mix. Clean the brass 
thoroughly, and apply with a brush until the colour 
desired is obtained ; then oil well, dry, and lacquer. 
—S. D. R. 


[46828.] — Railway Brakes. — G. W. R. 
Vacuum Brake.—I am much interested with the 
description which ‘‘ North Star’’ givesof the above 
brake. Will he kindly favour me with a few 
further details? How is the vacuum created and 
maintained—by pump or ejector? When put on, 
does it leak off, or will it remain on until released ? 
I mean, is it a two-minute brako like we use on the 
Midland? What kind of hose couplings are used 
between the carriages? I agree with all which has 
been said against the use of two-minute brakes, 
and it may interest all your readers to know that in 


view of the danger of trains breaking loose and 


running back down inclines, every passenger- 
guards’ van upon the Midland Railway is now pro- 
vided with two hand-scotches, to be used as directed 
by Messrs. Bramwell and Cowper. This seems to 
me a poor substitute for a really good brake. With 
regard to the Board of Trade Returns, I noticed 
lately in the Æxginecr that all failures of brakes 
are not reported. What is the luw and penal 
upon the subject? I know for a fact that the 
returns are very incorrect, as I was once driving a 
train when the automatic vacuum leaked away and 
iet my train run its full length past the danger- 
signals. Well, Sir, I reported the case, and it was 
investigated by my superior. I bought a brake 
return, and to my surprise found the case reported 
as one of ‘‘Slight difficulty in applying the brake ; 
no delay.” You will see that this hushed up the 
matter, and did not give a true account of the 
case, making it appear a little matter, when, in- 
deed, it was a very serious one, and might have 
been more so had not another train started in time. 
—A DRIVER. 


(46841.]—Vacuum Pump.—You must have 
made some mistake in constructing your pump if 
air once forced out can get backagain. You speak 
of ‘the vacuum in G sucking up the mercury in 
F,” but obviously it cannot do that unless air- 
pressure on outside is greater than in G. Are you 
sure you have not some leakage ? If you can visit 
the Crystal Palace, in the eastern gallery you will 
find one of the simplest, quickest, and best of all 
air-pumps of the kind, exhibited by Mr. Miiller, I 
think, in which the mercury is forced in by ele- 
vating the vessel containing it. In this pump the 
air is dried by taking it through sulphuric acid.— 
Nun. Dor. 


[46842.] — Estimation of Tannin. — The 
following extract from the report of the United 
States Commissioner of Agriculture for 1880, may 
possibly be of use to the querist: Of the several 
methods tested in this laboratory for the quantita- 
tive estimation of tannin in the different tanning 
materials found in the market, the volumetric one 
proposed by Estcourt, and modified by Lowenthal, 
has thus far given most satisfaction. This method 
depends upon the oxidation of a tannin solution 
by an acid permanganate solution, a definite 
amount of indigo being added to serve as indicator 
in the titration. In, order to obtain as nearly as 
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possible the reducing coefficient of the tannin of 
sumac leaves, abut 100 grams of the latter, after 
being powered, were treated as follows, with a 
view of procuring a sample of nearly pure tannin. 
An extract was made with hot water, which, after 
being evaporated toa small bulk, was added to 
enough alcohol to make the mixture about 80 per 
cent. alcohol; after filtering, this alcohol was in turn 
removed by evaporation, and the diluted filtered 
solution treated with normal cupric acetate, which 
gave a soft brown precipitate of a compound of 
tannin and copper. This precipitate, after being 
separated and washed several times with water, 
was suspended in water and decomposed with 
sulphuretted hydrogen. The resulting cupric sul- 
phide was filtered from the solution, the filtrate 
slightly acidified with sulphuric acid, and, after 
being neutralised by means of barium hydrate and 
filtered, was evaporated nearly to dryness, dis- 
solved in 90 per cent. alcohol, and then treated 
with sufficient ether to form about a 16 per cent. 
ether mixture ; a dark- coloured precipitate of small 
amount was filtered off, and the solution evapo- 
rated upon glass plates. The dried residue was 
scraped from the glass in scales of a dark- yellow 
colour. This sample yielded 0.01 per cent. of ash, 
0.83 per cent. of organic impurity, 7°25 per cent. 
water at 100° C. After making deductions for 
these amounts, 1 gram of pure tannin required for 
oxidation 0:6239 gram of potassium permanganate, 
1 gram of the latter requiring 1°6028 grams of 
tannin. A sample of gallotannic acid, obtained in 
the market, was also tested in the same way, and, 
af or making similar deductions for impurities, 
1 gram of the tannin required for oxidation 0:7153 
gram of potassium permanganate, 1 gram of the 
latter requiring 1°3981 gram of tannin. In carry- 
ing out these titrations, a water solution contain- 
ing 05 gram of tannin in 1,000 grams was used, 
25 grams of the solution being taken for each titra- 
tion, to which were added 20 cc. of a solution of 
potassium sulphindylate, containing about 7 grams 
of the salt per liter, about one liter of water and a 
few drops of sulphuric acid. This was titrated 
with a one-fortieth normal solution of potassium 
permanganate, this concentration giving much 
more coustant results than stronger ones. In the 
above formula the indigo solution requires for 
oxidation about one-third of the entire volume of 
potassium permanganate used. This relation has 
been fouud to work as well as one in which the 
indigo present would require two-thirds of the 
volume of potassium permanganate used, the latter 
being given by some writers as the lowest ratio in 
which the-indigo should be present in order to 
secure the complete oxidation of the tannin before 
the solution becomes bleached. When solutions of 
the above strength are used, and the titrations 
carried out very slowly, taking at least five or six 
minutes for each one, this process serves as one of the 
best for the estimation of commercial tanning 
materials; the end reaction, indicated by a change of 
colour from indigo-blue tostraw- yellow, being quite 
distinct. In testing a sample of bark or leaves, a 
weight of from two to five grams should be perco- 
lated with petroleum naphtha (boiling below 70° C.) 
in order to first remove as many substances not 
tannin as possible, and then the tannin extract 
should be made by percolating with eighty per 
cent. alcohol, the alcohol evaporated and replaced 
by water, this solutiun filtered and diluted to two 
hundred or five hundred cubic centimeters. Ten 
cubic centimeters of this solution are then titrated 
under the same conditions as above described. 
The amount of permanganate required, less the 
amount necessary for oxidation of the indigo used, is 
the amount necessary for the oxidation of all reduc- 
ing substances present in the extract. One hundred 
cubic centimeters of the latter are now treated 
with ammonio-cupric or ammonio-zinc acetate, 
and the tannin precipitated as a compound of 
tannin and c pper or zinc. After standing a few 
Minutes, the precipitate is filtered off, and the 
filtrate titrated in the same manner as the original 
solution. The amount of permanganate required 
to oxidise the ertire oxidisable material of the 
extract, less the amount necessary for the oxida- 
tion after the removal of the tannin, gives the 
amount reduced by the tannin alone.—N.R. 


(46S14.]—Clock.—If you cannot burr the hand 
so as to fit tight on the square of the minute-hand 
spindle or arbor, you can surely drop a piece of 
wax or something on it when it isin right position. 
You indicatethe remedy yourself when you say the 
hand is loose. Make it tight—on the proper side, 
and it will be right.— Horonoaos. 


[16847.])—Equation.—To “M. I. ©. E.”— 
Thanking *‘ M. I. C. E.” for his kind attention, I 
take the liberty of giving a second solution of the 
adfected quadratic equation. I would have done 
so before had not examination work prevented me 
from writing. Asin my first solution, so here, an 
adfected quadratic occurs in the course of the solu- 
tion, which has, bowever—as was pointed out by 
“M. I. C. E.” and Mr. J. Lane Davies—the draw- 
back of having an equation of the 4th degreo to be 
solved ; one solution—and the only one suitable— 
is obvious. I hope this solution will prove satis- 


factory, for it is quite sufficient that an adfected 
quadratic makes its appearance in the course of 
the operation, which, however, must be essential 
for the further proceeding of the equation. It is 
not necessary that the final result is found imme- 
diately from an adfected quadratic. I almost 
think that any other way of solving the equation 
in a satisfactory way isimpossible. Usually, when 
engaged with such an equation, I consider a solu- 
tion satisfactory which brings out the correct re- 
sult in a correct way, without limitation to any 
one method. According to my opinion, the ad- 
vantage of a method is that it gives a definite mode 
of attacking a problem, while at the same time one 
is not rigorously bound to the method throughout, 
and so may make a departure from it, if it be 
likely to prove either easier or more serviceable. 
But then, in the present case, an adfected quad- 
ratic was wanted, and this condition I have tried 
to satisfy. I do not know how far I have suc- 
ceeded, but humbly submit my solution to your 
and my opponent’s criticism :— 


fn oe) in ee 0 a eee aoe emer (i.) 
Pi YE ee os was EE (ii.) 
Ye BE HY) eae WE ATTE (iii.) 
Since— 
[2 yz = (2 = y) — (2 +7) 
= (2 = y) — (49 - x), 
we have, by (iii.)— 
(== y) = (19 = 2%) = — 6r (© -= y) 
or—(: — y)? — 6x (z — y) ~-- (49 — x?) = 0 (an 
adfected quadratic). 
m y = o 3e ya ne (A). 
Again, by (i.) (ii.) Zyz = (y + :} — y? — 2? 
SART ee T a 
"e by (iii.), (A) B= 2 (86 ~ llv -+ 2°)... .(B). 
36 — lle + z? = — 9x? + 3e 4/49 + Sei 
Or, 10x: =- llr + 36 = + 3r 1/49 + 80? 
et 100.' — 22007 + Stlat — 792x + 1296 = 4410? 
+ Tel. 
< Tel = 65a + 10022 — 198r + 324 = 0 
(e — 2) (ies — 4l + 18r — 162) = 0 
ue ae er ere rere (C). 
ee eee, 
yz SO EN syrate acu aaa (E). 
y? +c? = 46 @eeeeeoeveaeoeee eo @ eines (D). 
By (©) (D) yz = 18 
oe by (E): -y= 3 
and by (C) s = 6 
y= 3 


—A MEDICAL STUDENT. 


[46852.]—Swollen Glands.—Let ‘‘Inquirer’”’ 
use a ‘‘ wet bandage,’ fastened round the affected 
part, every night, viz., a pad of linen three or four 
folds thick, wetted—and squeezed not too dry— 
outside this a thicker and larger pad to check the 
drying of the wet one; fasten all round the neck, 
or the head, according to the situation of the 
swellings. Put on so tightly that air shall not get 
in between the wet bandage and the skin, but not 
so tightly as to impede circulation by pressure. 
Apply for weeks or months until the lumps are dis~ 
persed. Inthe morning, rinse the pad in clean 
water, and dry it for use next uight.— EXPERIENCE. 


(46900.] — Mounting. Micro. Lens.—For 
mounting a plano-convex with the plane side out- 
side, turn a concave shoulder into which the lens 
will fit, as truly as you can turn it; then turn a 
sharp bevel, not a long one, but short and sharp, so 
that only a little will roll over; put lens in position, 
hold it there, and burnish over. It requires care, 
but you would soon do it.—W. J. LANCASTER. 


[46903.]—Electric Bell.—Make the bobbin 
same thickness as the diameter of core, then let 
the armature be kin. away from poles when at 
rest ; then paste on the inner side of armature a 
piece of thin cardboard; this will prevent the 
armature sticking, and will prevent any jarring 
noise.—W. J. LANCASTER. 


[46905.] — Incandescent Lighting. — The 
question put by ‘‘Seaweed’’ cannot well be 
answered without trial. The battery named is not 
suited to the purpose; but if ‘‘Seaweed”’ has the 
cells and the lamps, he might try for the benefit of 
fellow-readers.—J. L. M. 


[46910.]—Soap-Making.— To determine ap- 
proximately tbe amount of soda in the leys, 
‘Svenska’ must ascertain the specific gravity of 
the solution—by means of a hydrometer, or other- 
wise—and then refer to some table which gives the 
percentage of soda in solutions of different densities. 
(Bayley’s ‘‘ Pocketbook for Chemists,” Spon, 5s., 
contains the required table.) ‘‘Svenska’’ would, 
however, obtain a far more accurate result if he 
determined the amount of soda by means of a 
standard acid solution. So many degrees “B.” 
denotes so many degrees of Beaumé’s hydrometer ; 
a table comparing the degrees of the hydrometers 
of Beaumé< and others, with specific gravity degrees, 
is also given in Bayley’s admirable little book.— 
PYGMALION PHIBBS. 


[46941.]—Soap-Making.—I have not noticed 


an answer to ‘‘Svenska’s’’ question, ani I only 
write a line to tell him to beware he don’t get the 
Excise upon him, which, unless things are altered, 
he may do.—Epw. Tuos. ScorTT. 


(46944.]-—To Mr. Lancaster.—Perhaps the 
simplest method for you to adopt is to drill a hole 
into the top of the carbons, right through, then 
widen the hole in the centre, run a wire through, 
and fill up the hole with solder, then take the wire 
upwards, and soak the whole of the upper part of 
the carbon in melted paraffin, and you will havea 
connection that will last a long time.—W. J. 
LANCASTER. 


[46945.)—Leclanche Battery.—The carbon, 
&c., will do again, but you had better have new 
porous pots; the old ones would be a source of 
annoyance if used again. Well wash the carbon, 
&c., before putting into cell again, and add some 
fresh manganese, Ordinary sal-ammoniac answers 
every purpose ; there is no necessity to pay a high 
price for it.—W. J. LANCASTER. 


[46958. |-Half - Chronometer.—In correction 
of reply to same by “T. M.,’’ I beg to say that 
the reply by G. H. Stockton, which appears on p. 
270, is a correct description of the escapement 
called ‘‘ Morton’s patent,” to which the term ‘‘lever- 
chronometer ’”’ or ‘‘ half-chronometer’’ is quite ap- 
plicable. But his remark that ‘‘it is not liked by 
watchmakers” is only partially correct. I have 
never met with any who thoroughly understood it 
who had any objection to it. It is uo more difficult 
to adjust or repair than the chronometer, or even 
the lever escapement, and as a pocket timekeeper 
it is much more reliable, being less influenced by 
any shaking or motion to which it may be 
subjected when being carried in the pocket. 
“T. M.” says that ‘‘ Morton’s patent is an escape- 
ment never used.” To the contrary, I may state that 
before commencing business on my own account, I 
was employed by Mr. Morton in the manufacture 
of his patent watches until he left Liverpool, and 
afterwards by the man who bought an interest in 
the patent, during which time a great number of 
them passed through my hands. Since then I have 
had many of them in hand for repairs, &c., and 
only a few days ago [ had one to clean. With 
regard to lever watches being passed off as chro- 
nometers, I can only say that I never knew of it 
being done by any practical watchmaker; but, 
unfortunately, too many jewellers, drapers, tailors, 
and such people have lately gone in for the sale of 
watches, and they mark them up and represent 
them as being all that is wonderful and good, 
without having the slightest knowledge of what 
the articles really are; so whoever goes to buy 
from them, instead of from practical men who have 
reputations at stake, must expect to be served 
accordingly. Plenty of people have the ambition 
to be possessed of first-class watches, but begrudge 
a reasonable price for them, and it is such bargain 
hunters who are always taken in by unscrupulous 
traders, who are always ready to humour such 
customers, and extract the moncy from their 
pockets by representing the articles as being worth 
three times as much as they are asking for them, 
said articles being got up to imitate genuine ones, 
and to deceive the unpractised eye.—J. C., Liver- 

ool. 

(46962.]—Stereoscopic Camera.—I gave, some 
time ago, all the information you require about 
making a camera, and all that you will have to do 
will be to make the camera to take a plate Ojin. by 
3iin.; then have a division in the centre of the 
camera to keep the two halves distinct, and use 
two lenses. ‘‘Le Merveilleux’’ is the kind of 
camera you should make, and the easiest way to go 
to work would be to make two bodies, 31in. square, 
instead of one wide one, with a division in the 
centre.—W. J. LANCASTER. 


(46986.]—French Locomotives.—To Mr. E. 
E. Kk. TRatman.—The sketches I sent were the 
elevations of standard fast locomotives for the 
Western and Northern Railways of France. For 
ordinary and goods trains there are special types 
that mark an epoch in the history of the French 
locomotives. ‘The single driving-wheel engines 
are not now used for main or branch traffic. These 
engines have been transformed, either into four- 
coupled ones or into tank-engines only. We must 
except, however, the following companies :—Paris- 
Orleans, two types: the oldest, by C. Poloncean, 
was built in 1855, according to what is named 
here, the Allan or Crewe type; the more recent by 
M. Forquenot, inside frame, outside cylinders and 
valve gear. The Northern Railway, along with the 
Eastern, still use the Crampton, the former for the 
tidal trains. Tbe Paris, Lyons, and Mediterranean 
Railways had also Cramptons, bat, through pres- 
sure of traffic, they had to build more powerful 
engines (1868), and so they sold their Cramptons to 
the Northern. I must not forget to suy that the 
Northern was the first to adopt this beautiful 
engine in 1847, whence Mr. Crampton made his 
money. The adoption of this peculiar system 
marks the beginning of a new epoch in French 
practice. Afterwards, the French locomotives 
borrow from the Crampton all their leading 
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features ; the boiler, the regulator-box, the outside 
gear, mounted on a return crank, designed by 
gnier; all these improvements have originated 
with the adoption of the Cramptons. The result 
was, also, that from that time, express outside 
cylinders would be preferred, since facilities were 
, provided for putting the gear outside. But the 
orthern Railway of France seems to have taken 
lately to the reproduction of English practice. I am 
sending a sketch of the tender of the Western 
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engines. I am sorry I cannot get that of the 


Northern, as they were only beginning to design it 
when I left France. Itis very difficult to under- 
stand why the majority of our tenders in France 
are only four-wheeled. This one ie also mounted 
on four wheels. It is built like the Great 
Northern and North-Western tenders—viz., with 
timber and frame-plate for the carriage. Stilman’s 
brake is used, as is so favourite with the Western 
of France; this disposition does not at all preclude 
the use of the Westinghouse brake-cylinder; on 
the contrary, the Westinghouse disposal is a 
powerful complement of this peculiar sort of brake. 
The bell on the tender is for the use of the train’s 
guard; but, as the Westinghouse Company have 
found that their brake can be made a means of 
communication between driver, passenger, or 
guard, this bell is not so important now as it used 
to be. The following are the dimensions :— Wheel 
base, 2,800mm.; diameter of wheels, 1,120mm. ; 
Contents of tanks, 6,500 litres; weight full, 21 
tons. Plate thickness: External, 45mm. ; horse- 
shoe, 4mm. ; top and bottom, )mm.—Mp. GOBERT, 
B.Sc., Islington. 


[47001.]—Miaiature Electric Light.—To 
Mr. LANCASTER.—You can have a small globe 
containing a sbort piece of platinum wire, and 
carry some Leclanche cells in your pocket; or you 
can have chloride of silver cells. But at the best, 
it is not worth the trouble and carriage.—W. J. 
LANCASTER, 


[47007.] —Photographic.—Probably, owing to 
small air-bubbles adhering to the surface of the 
plates, and preventing the action of the developer. 
if rocking the tray does not remove them, touch 
them with the tip of the finger or a small, soft- 
haired brush. To remedy any which should be 
overlooked, spot out on negative with black varnish, 
and on prints with suitable colour. ‘lo prevent 
frilling, if treatment with common alum, as per 


[47012.]—Transmitter.—A pair of Bell tele- 
phones will do all you require, and will save a lot 
of trouble in keeping in order. The articulation 
of the “bell”? is much purer than in the loud- 
speaking transmitter. You can get any amount of 
noise, but the articulation is nothing like so clear 
for so short a distance. 
« Bells.” You would find a speaking-tube much 
less trouble than the telephone, and really mor e 
efficiont.— W. J. LANCASTER. 


[47012.|—Transmitter.—I inclose sketch of a 
transmitter which I have found to give good re- 
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sults. The two carbons A A are ŝin. square; BB 
are the same thickness, but lin. long; the three 
rollers C CC are 2in. by jin., rounded at the ends, 
and ure fitted loosely into the carbon-blocks; a 
piece of copper wire, 24 gauge, is twisted round 
the two carbons AA—one end to telephone, tho 
other to copper of battery. The four carbon- 
blocks are glued on a piece of pine jin. thick, 
which forms the lid of a box Qin. by Tin. by 3in. 
Any question answered.— ELECTRIC. 


[47015.J—Greenhouse. — Why not cut them 
equare and put an extra panein. You can getan 
eilicient glass-cutter for ls. 6d.—W. E. K. 


[47016.]—Repairing Ebonite Dish.—I should 
use a. little guttapercha applied with a hot iron.— 
W. ROBINSON, JUN. 

[t701S.]—Mus. Bac. Degree.—To take this 
degree in Trinity College, Dublin, the candidate 
must be matriculated in arts, and must pass an ex- 
amination in the following subjecta :—1, Euglish 
composition, history, and literature; 2, a modern 
language (Italian, German, or French); 3, Latin, 
or, instead of it, a second modern language ; 4, arith- 
metic. He must also compose a piece of vocal music, 
of which a portion at leest shall be in five real 
parts, with accompaniments for a stringed band or 
organ ; this composition, if approved of by the 
board, is to be publicly performed, in such place 
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alum, about 20gr. to loz. water.—W. ROBINSON, 
JUN. 


[47010.] — Magneto-Electro Machine. — Of 
course you can magnietise the steel magnet with 
the current from 60 Smee’s cells. Wind three or 
four coils of insulated wire from one end to the 
other, then send the current through until the 
magnet will hold up at least 7lb. when the circuit 
is open. You can uso tho eloctro- magnet instead, 
and magnetise the steel with it, if you have the 
electro-maynet already made.—W. J. LANCASTER. 


[47011.]—The Voice.—Good singing is de- 
pendent on command of the breath and the muscles 
of the vocul organs, on good quality of tone, and 
clear, active pronunciation. Sustaining power can 
be gained by singing a steady tone until it is pos- 
sible to hold on for nearly a minute. Inspirations 
should always be through the nose. The Jungs 
should be filled from the bottom first. The 
shoulders should on no account be raised in breath- 
ing. Good quality can only be produced by making 
the tones **forward,’’ or by directing the breath 
to the lips. Nasality is corrected by practising the 
gape. Flexibility or agility of voice is best attained 
by practising the interval of a semitone to the 
word ‘‘koo.” Strength of lips, tongue, and throat 
is obtained by practice of alliterative groups of 
words introducing labials, dentals, and gutturals. 
Hoarseness and dryness of the throat during sing- 
ing are often caused by nervousness. The best 
remedies I have mot with for sore throat are 
Phelps Brown’s catarrh cure and an iron tonic, both 
used as gargles. It is impossible to do justice to 
this subject in a condensed reply. If the Editor 
thinks a few articles would be useful, I shall be 
glad to write them. I shall also be glad to receive 
any commuuications, and will reply to any queries 
which I am able to answers: Waris, Ryde, 
I. Wight. 


the candidate. The candidate must produce a 
certificate proving that he has studied or practised 
music for seven years. Before the private grace of 
the house is obtained, the candidate must pass an 
examination in the theory aud grammar of music, 
and in thorough bass. He will also be required to 
write extempore, and within a given tine, a piece 
of counterpoint on a proposed subject. Now, as to 
fees. In order to matriculate, the candidate will 
not have to pass any oxamination except that men- 
tioned above; but I belicve he will have to pay the 
regular entrance fees of £15, which also keeps his 
name on the college books for the half-year then 
current; if he does not complete the entire matter 
during that half-year, he will have to pay £8 8s. 
to keep his name on for the next half-year, and the 
feo forthe degree is £10 unless the candidate is 
already a graduate in arts, in which case it is £3: 
there is also a fee of 303. forthe “Testimonium ” 
of the degree. The half-years commence on Ist 
April and lst October, and commencements at 
which the degrees are conferred are held in October, 
December, on Shrove Tuesday, and in July. The 
full score of the musical composition required for 
the degree must be lodged with the Senior Proctor 
one month at least before the commencements at 
which the degree is to be conferred. Thisis about 
all the information I can give; but the querist, if 
he has any idea of taking out the degree in Dublin, 
should write to Sir Robert P. Stewart, Mus. Doc., 
Professor of Music, Trin. Col., Dublin, for particu- 
lars of the various examinations, and the best time 
to go infor them; he should do so at once, as the 
long vacation will shortly commence, and no one 
will be in college till October. As to time it will 
take, if querist is able to do it, he can have his 
degree by Christmas, or, at any rate, by Shrove 
Tuesday, but, of course, it is impossible to tell how 
long he will take to prepare for the examination. 
By the way, does ‘‘ Medical Student ” really know 
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anything about musical degrees at the English 
Universities ? If so, there must have been great 
changes, at Oxford, at least, of late years, as some 
years ago residence was certainly not required for 
musical degrees at Oxford, but I can give no par- 
ticulars of what is requvired.—G. J. H., M.A. 


(47020.]—Mus. Bac. Degree.—Residence used 
not to be required at Cambridge for a degree in 
music, but many changes have taken place of late 
years. A letter addressed to the tutor of any col- 
lege (Pembroke, Caius, Trinity Hall, for example), 
would receive attention, and the inquirer would 
obtain all particulars.—ROsICRUCIAN. 


[47020.J—Mus. Bac. Degree.— Residence for 
musical degrees is xot required either at Cambridge 
or Oxford. It is necessary first to pass a prelimi- 
nary Arts test ; certain sections of the senior local 
exam. will suffice. All particulars may be obtained 
from the University Calendar.— A MUSICAL 
STUDENT. 


[47023.]—Sea-Sickness—TIf the querist will refer 
to a reply on this subject in Vol. XXVIL, p. 532, 
he will find a remedy on the principle of Dr. 
Edmunds’ recommendation to adapt his body to the 
motion of the vessel. The reply referred to gives 
details of how to do this. Lately, I was told by a 
person who had tried it, that it was successful.— 


BRICK WALL. 


[47032.|—Stonehenge and Sun Worship.— 
In letter 20088, “ A Fellow of the R.A.S.” pro- 
mises *‘Neo’’ some information about the point of 
earliest sun-rising. Will he please do the same 
for me with regard to Stonehenge, as it 18 very 
probable that I shall be there at the right time to 
make a few observations; and should any results 
accrue, they shall be reported. I think Sun 
Worship should not have been entered into the 
question; it seems more likely that the stones 
which we are noticing—i.e., those pointing towards 
earliest sun-rising— were placed there for astro- 
nomical purposes.—H. STOOKE. 

[47034.] — Dog-Chuck. — “E. D.,” in your 
number for May 26th, asks for a description of a 
dog-chuck. The only one I know of that name is 
an ordinary face-plate used with dogs for gripping 
work by the edge. Fig. lisa front view of same, 


showing four dogs in position, with pinching screws 
set radially ; but they may be turned round in any 
position to suit shape of work. The face-plate 
may be merely drilled with a number of holes, or 
have fourradial slotsfor use with holding-down bolts, 
and a number of holes in the intermediate spaces, 
as well asin the one shown. Fig. 2 is an enlarged 
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view of the dog; it consists of a square-headed 
bolt, with another screw tapped crosswise through 
the head. The shank of bolt is inserted in which- 
ever hole on face- plate suits, and is clamped by the 
nut at back of chuck; the shank should be left as 
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long as possible, as it is often necessary to raise | 


head of bolt on washers to suit ditferent thick- 
nesses of work. The heads of mine are lin. 
square and tin. thick, the pinching-screws are 
šin., and may have a travelof lin. ‘The plain part 
of shank is jin., and the screw part lin. diameter. 
Fig. 3 is a Tommy to be used in turning the 
capstan heads of pinching screws. I often use 
these dogs on the catch-plate of my lathe when 
turning square bars of wood or iron between 
centres, and thoy serve as both carrier and driver- 
arm.--F. W. Q. 

117035.]—Safety-Valve for Kitchen Boiler. 
—Mr. C. Stuart, of Bletchloy Ironworks, makes a 
novel safety-valve for kitchen-boilers. If you 
communicate with him, I kave no doubt he will 
send you full particulars of same.—H. A. 


[47042.] — Fixing Alarum to American 
Clock.—In these days of electrical science you 
should state whether you require a mechanical 
or electrical alarum. Say if letter, and I will reply. 
—H. STOoKg. 


[47043.] — Camera. — The lens described I 
should take to be a quurter-plate one (ii by 33), 
but the front combination used alone for landscape 
purposes would probably cover at least half-plate 
size (Ob by 4;).—W. ROBINSON, JUN. 


(47051.]—Crutches, &c.—Tough wood, not too 
light, is what “R.’? wants. Ie wiil tind ash 
about the best timber to use. On his own (or his 
joiner’s) judgment rests the choosing of a straight- 
grained piece. We have had more than a little 
experience in our family.—li. O’L. 

[17053.] — A Question for Spectrum 
Analysts.—Cround glass has no effect whatever 
upon sunlichkt beyond softening and diffusing 
the rays. Unless, therefore, there is something 
peculiar about the composition ef the glass which 
would render it unsuitablo evin if unground, 
some other cause must be souzht for the plauis 
failing.—W. ROBINSON, JUN. 


[17062.]—Plaster Casts.— Sark the cists in 
milk, add an atom of boracic acid to keep the milk 
from turning. When dry, the casts will take a 
good polish.— ZELIA NAIEN. 


[47062.]—Plaster Casts. — Casts ought to bs 
left alone after they are taken from the mould, un- 
less tho querist understands anatomy and drapery. 
If he will writo again and tell ne whether tho casts 
are from a pioco mould or waste mould, I might 
be able to help him. The cast can be made to look 
a slight creamy yellow if he oils it with boiled 
linsəed-oil, tsking care to evenly cover the cast, 
and that no froth-bubbles are in the corners.— 
‘SCULPTOR. 

(47064.J—Flight of Rifle-Bullet.—The curvo 
described will bə a parabola, with the muzzie of the 
gun for vertex, since the forco of the wind is a 
uniformly accclerating force. In calculating the 
deviation in horizontal direction, we may imagine 
that the force of the wind is the only force acting 
upon the bullet. Leta denote the acceleration in 
feet per second of tho force of the wind, S the 
deviation in feet in the time £. ThenS = } at’ 
l. a = 1; £, since here S = lft. Now since the 
horizontal velocity of tho guu is uniform, if the 
bullet travels 190 yards in time 4, it will travel 200 
yards in time 2¢, and so on; therefore, in above 
equation, substituting the valuo l. ¢? for «, and for 
‘the successivo values 2¢, 34, 4¢, &c., we get for the 
deviations at 200, 300 yards, W&e., 2ft., 11 ft., Sft., 
12'ft., ISft.—SLIDE. 

[17064.]—Flight of Rifle-Bullet.—The curve 
in a horizontal direction would be a parabola, 


since the action of the wind isconstant. Suppose 
A to be the muzzle of the gun, A the path of the 
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bullet, and AP a horizontal line. Let P Q be 
drawn perpendicular to A P. Then by conic sectious 
we have the formala—P Q? = Al? 4A5; where 
Sis the focus of the parabola. Since the deviation 
at 100 yards is Giu., we tiud from the formula, A S= 
15,000 yards... PQ? = A P?/ 60,000, from which 
we ect required deviations; i.e., 


at 200 yards 2lin. 
at 300 yards ^t 
at 400 verds 99 
at 509 yards 155 


at LU yards 219 
—HiMISUS. 
(17055.J— Gaiffe’s Medical Battery. — Tie 
cause is that the resistance of the primary suits the 
cell. —GEoRGE TOLMAN. 
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(47067.]—Dynamite.—l. By all means put itin 
a hole bored for the purpose—in a root as near the 
centre of the solid part of the root as possible—not 
the stem, but root; and it breaks better. Thestem 
is more apt to split, but plenty of power will smash 
itin any case; in a rock towards the centre, but 
about 9in. deep in a stone 30in. diameter is ample. 
Avoid drilling into or toa joint, it will take from 
three to six times the quantity if applied loose on 
the top or bottom. It is a sheer waste of money to 
use it so upon roots. 2. All nitro-glycerine com- 
pounds will give you a fearful headache after ex- 
plosion—.¢., the fumes, and much more so if the 
explosive is burnt and not properly exploded ; but 
all miners avoid going into it till the fumes have 
clearedsomewhat. Dynamiteis the worst for doing 
so, owing to its high percentage of nitric acid which 
is diffused, as it were, into a fine spray at the explo- 
sion, and is inhaled by the men. If you handle it 
freely or smell at it strongly, you will soon find the 
headache, and perbaps the most agonising one you 
ever had; but miners seem to get wonderfully used 
toit. 3. For that particular purpose dynamite is 
best—powder is next to useless. Tor general min- 
ing work, dynamite for all wet, close-cornered, or 
bad ground, still keeps the lead ; but otherwise it i3 
quite worth a user’s time to see what lithofracteur 
and tonite will do. Tonite has of late made good 
improvements, that it amounts toa question of time 
to prove which is tho hcst universul explosive for 
mining purposes.—M, C. 


[17068.]—Sweiled, &:c., Enees and Joints. 
—l have proved the eflicacy of the two following 
remedies :—Tor any swelled or stiff joint, from 
whatever cause—if tue bone seems to ba affected— 
use a poultice of the grecn herb called * Mouse- 
Ear Chickweed.” It is now (June and summer 
months) well in season. Chop up fine a goecd 
handful of the green plant, put into a cleanu pan 
with some nics sweet lard; stir them together over 
a clear fire until you have the herb cooked enough 
to make a nice soft pouitice. Pour this out into a 
double piece of rag, and bizd it, nicely hot, upon 
the affected part at bedtime. Of course, you wrap 
all up warmly. Renew the poultice in the moru- 
ing. Threo or four days should produce con- 
siderable improvement. ‘Luis plaat is coarser and 
larger than tha common cliskweed. Another: 
Make a poultice of white broad, or of fins oatmeal 
very well boiled; sprinklo the surfaca well with 
tincly-ground czyenue pepper, and apply it to the 
weak limb, tha pepper next the skin. It may be 
renewed atter a few hours—that is, when its pecu- 
liar stinging bas subsided, and before the poultice 
becomes dry, Which makes is stiff and unco:nfort- 
able, as well as useless. I kuew a case of incurable 
diseasa of the Inee-joint, the patient suffering 
agony when the paroxysms of pain recurred, cous 
tinually disturbing sleep—a cas2of years’ standing, 
and quite beyond recovery—but through the sooth. 
ing effect of cayenne poulticss at night, sleep was 
obtained for five to six hours at a time—sound and 
refreshing sleep! —greatly to the astonishment of 
the attending M.D, who had Lelieved that he had 
previously exbausted ail the resources of science, 
but could not equal the cayenne. It rouses nature 
toa more vigorous henlthy action, and thus pro- 
motes the restoration of healtth.—IL. O'B. 


(1706S.] —~Swelling and Pain abont the 
Kaoees —Irom the description given by ** Pontus” 
of his son’s knee, I should think it is very much 
hike, if not the same, as my wife sulfered from 
some 14 years since. If so,andit what I strongly 
advise him to try does Lim any good, I shall be 
amply repaid from the trast placed in my recom- 
mendation. My wife's knee got bad very suddenly 
from a cold caught from walking through some 
fields. She went toa ballon tho Wednesday; on 
the Thursday she took this walk, and on th» 
Friday mornivg, about 11, feeling something 
serious the matter, she sent for the doctor; and 
when I say she was on her back from that day for 
three months, you will own she was very bad. 
The remedy consisted of hot bran poultices 
applied every quarter of an hour—at least that 
was the doctor's order—but it could not be 
done oftener than every 20) minutes at first, 
owing to tha very grent difliculty in being 
able to get them ready. Wetried by making them 
with fresh bran and boiling water; then by pour- 
ing fresh hot water to the already-made poultices, 
and squeezing the surplus water from them; next 
by emptyiug the bran into an iron saucepin; but 
this was found to burn very quickly, and before 
the bran got hot enough, for you must bear in 
mind we wera limited to, 1f possible, a quarter of 
an hour; and, lastly, we were recommended what 
turned out to be the be-t of all—viz., to put the 
(newly-made) poultice into a flannel baz, and 
sew the end up flit. This was always put into 
a steamer over boiling water, and the steam play- 
ing round it penetrated it so thoroughly thatit was 
always hot enough by tho time it was wanted. It 
must be undcrstuod that two poultices Were in nse 
at the samo time, the ono getting Lot while the 
other was on the knee—anid they were always 
placed on a3 hot as it could be borne on the back 
of the hand. The clothes were lifted up at the 
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side to change the poultices, which was done for 
over two months every twenty minutes, night and 
day, three of us taking our turn to attend to if. 
Towards the last the knee was painted with iodine, 
and the leg was put in a guttapercha splint, with 
the knee slightly bent. This was kept on some 
little time after she got up; but uot being able to 
use her leg she was at first carried up and down 
stairs; then the leg was supported while sho lifted 
herself backwards upstairs. After a time she used 
crutches, aud about eight months after that she 
went to Buxton to the baths, and it was not till 
she had been there somo time that she was able to 
get about with one crutch and a stick, but when 
she left she used a stick only. Altogethor, she 
used crutches for twelve months. Shecan now 
walk very well, but cannot bend that leg more 
than at right angles—thu3 1. The editor has my 
address, and I shall be very pleased to give 
“ Pontus” any further information should he 
desire it. I might add, the complaint my wife had 
was ‘inflammation of the knee-joint,’’ and caused 
an accumulation of some soft matter on the upper 
inside part, and just above the knoe-cap, and 
shows itself now at times very plainly, especially 
when she has over-exerted horself.—CURED. 


(417069.]—Truit-growing.—Thereis no scarcity 
of books on this subject—quite the contrary. 
Your correspondent will tind a good one by D. T. 
Fish, called ‘‘ Hardy-Fruit Gardening,” I think, 
published at 170, Strand ; and the Journel of Hor- 
dicullure Offices, Fleet-street, also publishes hand 
books onthe subject. Any books-ller up to his 
business will have a list of the published books, 
and will Le able to give tho querist hints as to 
what will suit him.—Nwtwy. Dor. 


[17073.] — Astronomical Eyepiece. — Ths 
dulness **Tiro’? mentions is more likely to be 
caused by the lenses of the eyepie:e having lost 
some of their polish than through the greenish hue 
of the object-glass, I have myself a fin. objecit- 
vlas3—satd to be an original Do.lonl—with just 
the same tinge, and have no reason to complain of 
the quantity of light it transmits. Ido not say it 
might not be batter if the gliss were cletrer, but 
there are n great many chances thatit would ba 
nothing like as good, for with all possible objections 
against lenses of this tint, there remains a pretty 
fuir certainty that they were turned out by the 
hands of a master who would rather smash a 
dozen glasses than allow a faulty oue to leavo his 
hands. For celestial observations some light 
would be gained if the erector were removed : there 
would then remain a Huyghbenian eyepiece of low 
power (perhaps 20 diameters), which would be very 
suitable for observing nebul and star-clusters, and 
would, perhaps, serve for picking up the lost 
comet. Ihave also very usetully employed one of 
the astronomical eyepieces from a ‘combination ” 
telescope; these may be bought at about 33., and 
if too small to fit the tube, might be mido larger 
by rolling round it a pieco of cloth. A Rimsden 
eyepiece, though not quite so achromatic, is, 
perhaps, better adapted to a small aperture, as it 
will give a larger and flutter field. It is also much 
cusier of construction, aud “Tiro”? would gain 
much experieuce by trying his hand at making 
one. For this purpose, it will only be necessary to 
prepare a tube of brown peper to fit the eyo-tuba ; 
this should be lin. long, and fitted with au inner 
tube of the same material, tin. long, for the lenses 
to bed against. The lenses should be plano-con- 
vex, both of lin. focus, and pluced asin the dia- 
gram on page 259. They may be kept from shifting 
by placing spare pieces of the inner tube at their 
outsides. If the insides of the lenses are carefully 
cleened before placing them, these pieces of tube 
my be glued in, as the lenses would never require 
taking out; but before doing this it would be better 
to ink the insides of the tubes. Such an eyepiece 
would give a power of about 40 diameters, and 
would, I am sure, be altogether so satisfactory that 
“Tiro” would not be long before ha attempted 
others of greater pretensions. —ALDELDARAN. 


(47077.j] -Casehardening.—I don’t think that 
K. Paxton (page 315) has any practical know- 
ledge of caschardeniny ; ’tis something novel to my 
experience to be told that souking iron in ‘‘coal- 
dust’? will convert any part of it into steel. My 
‘Nut’? thinks that the ortencr steel be “stewed” 
in a coal fire, the worse for stid steel, but the more 
"tis hammered (whilst kept square in section) the 
better will its nature become. (Memo.—This also 
applies to malus puers). Heidthy pabulum for 
wood steel is to be found ina *chureoal ice” only. 
As to easehardening I would say, if a piece of gas- 
tubiug is not to the fore, rivet up a box of sheet- 
iron, ‘fill it with hoof parings and any waste 
leather do’; rigidly escludo ALessieur3s Coal, 
Sulphur, and Co.; lute up the end with clay, and 
keep at a red heat for three or four hours; take out 
with a tongs, loosen the clay and pluuze tho whole 
concern quickly (before the air bas tine to act) 
into a tab of water. (Memo.—Prussiate of potash 
is the ‘thinnedest, skiunedest coverer conceiv- 
able ”’).—J. J. A., Liverpool. 


[{7085.] —Dynamo-Machine. —To GEORGE 
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TOLMAN. — Your field-magnets are too small. 
What is the resistance of the wire on the ring? 
How many layers on each coil and rows of wire ?— 
GEORGE TOLMAN. 


[47086 ]|—Picture-Frames.—I fear that “Salt,” 
page 315, is at sea and out of his latitude 
when he applies to an ordinary ‘‘picture- 
frame maker’’ as to matters of taste. I 
recently procured some mahogany board lin. 
thick, sawed it up into strips of various breadths, 
planed out groove for glass, half-checked together, 
similar to an Oxford frame, average breadth being 
lin. for a picture of 20in. by l4in., got up smooth 
on front and sides; left some the natural colour ; 
stained others with logwood, ‘‘Stephen’s stains,” 
then French polished; a gilt, ornamental brass 
nail (of cruciform shape), in the centre of each of 
the four intersections. This makes a nice, novel 
frame, and will last for ages. It isan improvement, 
then, to frame up the landscape, &c., in ordinary 
German moulding—viz., frame, glass, mount, and 
backboard, and then slip this into a frame of 
mahogany, a couple of sprigs keeping it in situ. 
I may say that I designed this specially for water- 
colour subjects provided with large, white mounts, 
and cannot say what would be the effect in contrast 
with ‘‘oils.’—J. J. A., Liverpool. 


[47087.}—Small Launch.—I would advise 
‘t Mariner”? to have all his arrangements as to 
build of boat, boiler, machinery, &c., settled before 
commencing any one portion, as all depends on 
suitable combinations. Opinions will differ as to 
beam, &c. A boat of light build, 18ft. long, with 
5ft. beam, should have a speed of 12 knots under 
favourable circumstances; of course, less in rough 
weather. I shall be constructing a boat of lignt 
draught of ‘*Mariner’s’’ proportions, and shall 
insure her to course 15 knots an hour. If ‘‘ Mari- 
ner’’ will send me rough sketch of his lines, I will 
inform him how he may (with the assistance of 
any carpenter), quickly build his launch in the 
very best and cheapest manner; and with the 
Editor’s permission, I will send simple diagrams, 
with brief description for publication in ENGLISH 
Mecuanic.—W. H. Puixtuirs, Linden Grove, 
Nunhead, S.E. 


[47090.] Tramway into Gravel-pit —What 
does Mr. Booker want to elevate the outer rail 
for? A horse condemned to walk up such an in- 
cline with a load behind him will not go at a dan- 
gerous speed, and there is no necessity, so far as I 
can see, to raise the outer railatall. Still, itmay 
ease the labour, if your correspondent raises the 
outer rail, say jin. I shall watch the replies to 
this question with some attention, for I am not 
clear whether any advantage would be gained by 
elevating the outer rail.— Nun. Dor. 


[47094. |—Combustion of Coal.—12 of carbon 
require 32 of oxygen for complete combustion, and 
2 of hydrogen require 16 of oxygen—88°42 carbon 
require, therefore, 88°42 x 32/12 = 235°79, and 
5°61 hydrogen require 24°88, or 260 67 in all. Since 
the coal contains 597 oxygen, we shall have to 
supply 26067 — 5'97 or 254°7, which (since air 
contains 23 per cent. of oxygen by weight) is con- 
tained in 254:7 x 100/23 or 1107°4 of air. Con- 
r oT: of coal will require 22l:5cwt. of 
air.—X. N. X. 


[449094.]_Combustion of Coal.—Dividing the 
quantities of C H and O by 5 to get thecontents of 
20 cwt. gives— 


Carbon ....ccsecece 17°684 cwt. 

Hydrogen ....... ava 19122: 5, 

OXY GOD aici Saba 1194 ,, 
20-000 


In complete combustion carbon burns to form CO, 
—i.e., 12C combine with 16 x 2 = 320, so that 
12: 32 = 17°684 : 47:157 gives quantity of O 
required forthe carbon. Air has 23 per cent. O by 
weight, thus 23: 100 = 47°157 : 205 ewt. = weight 
of air required. In like manner we may find the 
air required for the H, remembering that this forms 
H,O in burning completely, and that there is 
already some O combined in the coal.—-CHRom10. 


[47094.)—Combustion of Coal.—The querist 
gives the assumed cumposition of a coal, and asks 
to have it explained to him in plain figures. Now, 
to find the amount of air needed for the combus- 
tion of one ton, I am not quite clear as to what he 
means by “plain figures,’’ but will endeavour to 
make the calculation as simple as possible, at the 
same time telling my friend that he will certainly 
not understand it unless he knows a little ele- 
mentary chemistry. One ton of the coal contains 
°8842 ton of carbon, which burns to carbon dioxide 


as follows :— 

C + Oz = CO: 

12 32 44 
from which we have 12: 32 ; ; °8342 : » = 2:3579 
tons. Ono ton of the coal contains ‘0597 ton 
oxygen, which may be taken as being in combina- 
tion with ‘0075 ton hydrogen, leaving ‘0486 ton 
available. Hydrogen needs eight times its weight 
of oxygen for combustion, therefore we get ‘0486 
x 8 = ‘3858 ton oxygen, which, added to the 


amount required for the carbon, gives a total of 

2°7467 tons. In air, only 23 parts in every 100 are 

oxygen, so we get 23: 100: : 2:7467 : 2 = 11°94. 

We thus find that one ton of the proposed coal 

will need nearly twelve tons of air for its complete 

ot gees JoHN GREY, Elswick Science 
chool. 


[47100.]—Loco. Valve-Setting.—To begin, 
you will require a trammel, pair of spring 
dividers, centre-punch, a piece of tin, and a 
brass plate—but a piece of tin will do; it is to 
put the opening of ports on. We will suppose the 
loco. is an inside cylinder, and valves ready to be 
put in place. You will put one valve and spindle 
in coupling it to guide, leaving it free from 
eccentric rods, and, with the strip of tin in front 
port, draw the valve-edge to it ; then with tranmel 
on steam-chest back, on a partof guide which 
does not become covered in the traverse of valve, 
put a small dot on line, then place tin in back port, 
pushing the valve-edge back to it, and mark again 
on guide. In most inside-cylinder eugines you 
will have to take out the first valve to mark No. 2, 
because you cannot get your hand between to do 
it. Well, having done the same with No. 2, you 
can box-up valve-chest and couple-up eccentric 
rods; then, with reversing-lever in the second 
notch (which is the one usually run in), from centre 
or out of gear, back or forward, as the case may 
be, pinch the engine (not yourself), but some 
labourers, while you, with trammel, as each line 
comes to trammel-point, scratch on guide until 
valve begins to close again, catching each four 
ports; then, with dividers, measure each port or 
opening, marking down front and back port, right- 
hand fore-gear, or otherwise, as case may be. 
Well, if the marks on guide are equal, your rods 
are right; but supposing your front port largest, 
then your rod is short, and requires lengthen- 
ing half the difference of the two circles or opening 
of ports, or shortening the same if front port is the 
least. The brass plate referred to, if ‘‘ Dome- 
Joint” will look at it, he will find is marked with 
letters—at one end, fore-gear; at other, back- 
gear; then R.F. and R.B. (right-front and right- 
back), and L.F. and L.B.; so with dividers and 
width of marking from centre-pop on guide, you 
mark quarter-circle, so then when your valves are 
right the whole will be acompletecircle. Any- 
thing not plain will answer further.—J. O. E. 


{47105.]—Enamel for Silver Prints.—The 
following formula for an encaustic paste is given in 
the British Journal Photographie Almanac:— 
Pure wax, 500 parts; gum elemi, 10 parts; benzol, 
200 parts; essence of lavender, 300 parts; oil of 
spike, 15 parts. For varnish, mastic is about as 
good as any, the prints being first sized witha 
solution of gelatine. Enamelling with collodion, 
however, gives the finest glaze, and if you think 
you would like to try the process I will give you 
particulars. Mr. Newman will, I feel sure, 
readily answer any inquiries as to his encaustic 
paste.—W. ROBINSON, JUN. 


(47106.J—Dry-Plate Photography.—1l. The 
“simple lens’’ referred to, although generally 
called a ‘‘single’’ lens in order to distinguish it 
from the doublets and triplets also used in photo- 
graphy, is not simple in the sense of being a single 
piece of glass, but is an achromatic combination of 
two glasses, usually of a more or less meniscus 
form. If, therefore, ‘‘F. J. N.” used a simple 
meniscus lens, the chemical and visual foci would, 
of course, not be coincident, and an indistinct 
image would be the result. Good photographs 
may, however, be taken with such lenses if, 
after ascertaining the visual focus, the back 
of the camera be pushed in a little, the 
chemical focus being shorter than the visual. The 
exact distance can, however, only be found by ex- 
periment. 2. An emulsion is a combination of 
bromide, or other haloid, salt of silver with collo- 
dion, gelatine, or other colloid body ; the term being 
used because the silver salt is not dissolved, but 
only mechanically mixed with the gelatine, or 
other colloid substance used. The changes which 
take place in gelatine during the process of emulsi- 
fication are not very well understood. There is 
usually more or less decomposition dependent 
upon the time of “cooking” and temperatures 
employed, and also (I think) a certain amount of 
chemical combination between the gelatine and 
nitrate of silver used. 3. Yes, orif common alum 
oF not answer, try chrome alum.—W. ROBINSON, 

UN. 


(47110.]}—Template.—To hammer a sheet of 
iron or steel, so as to remove all ‘ buckles,” is no 
easy job for an amateur to tackle. In the first 
place, if a large sheet, we must be provided with a 
smooth-faced anvil, and the face of the hammer 
should be slightly convex, or the plate will be 
shockingly ‘‘dinted’’ when done. Now, let us 
examine the worst ‘‘ bulge ” on the sheet, carefully 
study its boundaries, and strike gently all round 
in gradually widening circles (taking particular 
care not to strike on any neighbouring bulge, but 
nicely up to its edge.) Mem.—lIt is very good 
practice to try the ’prentice hand upon a buckled 


1b. of common blue, 41b. of common soda. 


tenon saw, or an ordinary sheet of tinned iron.— 3. 
J. A., Liverpool. 


eB cat des A ata Cast Steel. — Take the 
following articles by weight :—dlb. of a aaa s 

ix 
together and use as sand.—J. W. Woop. 


[47113.]—Moderator Lamp.—If the overflow 
from the wick runs down the outside of the wick- 
tube and iuto the reservoirin more than just quick 
drops, then the oil is “ supplied too fast,’’ and this 
can be remedied by taking off first all the movable 
brass rings and fittings on the chimney and globe- 
rests. There will then be exposed two screws, 
which hold the head of the lamp to the body, take 
out these—don’t drop them inside—the head can 
then be lifted off upwards, a wire will then be ex- 
posed. This wire regulates the supply. If too 
little oil comes the wire is too thick; if too much, 
too thin ; file or exchange as required. If the over- 
flow is not large, then the leather piston is like to 
be at fault. To get at this the bottom must be 
unsoldered ; take care to wind up a little way first, 
and make fast the winder until you take the bot- 
tom off, or you may burn the leather. Having un- 
soldered carefully, let the spring down again, clean 
the leather or supply a new one as needed; you 
can see for yourself.— HOINos. . 


[47117.]—Tinning Steel Wire.—The follow- 
ing, taken from Spon’s ‘‘ Workshop Receipts,” 
will perhaps give you the information you require. 
‘‘Tron which is to be tinned must first be steeped 
in some acid material. Then scoured and dipped 
in melted tin, having first been rubbed with sal- 
ammoniac.”—J. R. E. 


[47122.]—Size of Battery.—You do not say 
what power your steam-engine is. If above a 
man-power, better say no more on the subject.— 
GEORGE TOLMAN. 


[47122.]—Size of Battery.—You may use a 
bichromate bottle battery of a pint capacity for 
each gallon of water you want to raise 3ft. in an 
hour, but a larger size would be preferable, as it 
would not require charging so often. You must 
immerse the least amount of zinc surface that will 
do the work required. A bichromate battery more 
suitable to your purpose, and very constant in 
action, can be made if you put a large piece of 
carbon into a glass jar, and fill the jar half-full of 
carbon in small pieces, place the zinc element at 
the top part of the jar, and use the ordinary 
bichromate solution. A battery of this kind will 
drive an engine for a long time, and give no smell 
if thezioc is amalgamated. I shall be glad to give 
you any further information on the matter.—J. 
SUTCLIFFE. 


(47125.] — Transmitter. — Certainly you can 
alter how you think proper, after you have paid for 
the microphone—not the cases or switch.— GEORGE 
TOLMAN, 


[47125.]—Transmitter.—The instrument you 
describe is what is known as the ‘‘combination ”’ 
instrument, and was designed simply on account 
of its compactness; but, after a fair trial, its use 
was discontinued as unsuitable. It isnot a patent, 
ae you may alter it in any way you please.— 

OSHI. 


[47126.]—Electrical.—The frost will not affect 
the working—perhaps crack the cells, which should 
be placed on a dry fluor.—Grorcre TOLMAN. 


[47126.]—Electrical.—Frost has a decided in- 
fluence on the working of batteries, reducing con- 
siderably the E.M.F. The temperature could be 
met up by a petroleum lamp or greenhouse-stove. 
— Yosut. 


ae — Decorating Organ-Pipes. — If 
«J. E. B.” refers to No. 421 he will find several 
very Ornamental 
CYMRO. 


[47131.] — Pedal-Pipes.—Scales :—CCOC, 4jin. 
by djin.; CC, din. by 2łin. (inside measurement). 
Lengths :—CCC, 8ft. ; CC, 4ft. 2in; The above are 
actual measurements from a pedal-stop of Bourdon; 
the pipes, as will be seen, are of very small scale, 
and are well suited for chamber use. The lengths 
are taken from the top of pipe to the bottom of the 
oe a short length for tuning being included.— 

YMRO. 


[47132.]—Heemorrhoids.—Gather a handful 
of crane’s-bill, put the same in a pint pot, fill the 
pot full of boiling-water, cover over. Drink half 
of this at night; fill up your pot again with water, 
drink the lot the two following nights. Many ladies 
and gentlemen whom I know have been entirely 
cured by thissimple herb. If you do not know the 
herb or cannot get it, and will advertise your ad- 
dress, I will send you a fresh-gathered supply 
gratis.—Tom B. 


[47133.]—Gold.—When auriferous iron ore is 
smelted, all the gold should pass into the reduced 
iron, from which it can subsequently be separated 
by fusion with lead.—A. K. HUNTINGTON, King’s 
College, London. 


designs for organ-pipes. — 
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UNANSWERED QUERIES. 


—+¢--_—— 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


Since our last ‘W. L.” has replied to 46495; W.J. 
Grey to 46549. 


46558. Oil for Canvas Belting, p. 114. 

46567. Micrograph, 114. 

46571. Air-Pumps, 114. 

46576. Embossing, 114. 

46578. Roof Ventilator, 114. . 

46580. Governors of American Colonies, 114. 
46596. Sugar Boiling, 115. 

45766. Lathe, p. 204. 

46770. Cold-Air Motor, 204. 

16775. Staining Walls and Plain Decoration, 204. 
46777. Timber Loading, 204. 

46780. Water Power, 204. 

46781. Music, 204. 

46734. Bicycle Making, 204. 

46785. Churn, 204. 

46789. Screw Steamer, 201. 

46791. Sahara, the, 204. 


. Model Beam Engine, 201. 

5. L. and N.W.R., 204. 

The New Bee Motor, 204. 

South African Railways, 204. 
North American Indians, 204. 
G.E.R. Locomotives, 205. 

Royal Engineer’s Department, 205. 
To Mr. Evans, 205. 

Ethoxo Limelight, 205. 


46815. Paste for Pottery Transfers, 205. 

46816. Sulphate of Baryta in Glue-Making, 205. 
46829. G.N.R. Slide Valves, 205. 

46830. Spring Pins, 205. 

46834. Churchwardens, 205. 

46335. G.N.R. Engines, 205. 

46836. Chloride of Silver Cell, 205. 

46837, Electro-Magnets, \c., 205. 


QUERIES. 


—_+$9— 


.{7136.]—Mellogen CııH:0ı.—This substance is 
said (No. 897, p. 280) to be obtained from the electrolysis 
of water by carbon plates. What is the theory of 
action! Is the cirbon from electrodes dissolved by 
the current, or is the carbonic acid attracted from the at- 
mosphere by the electric current ?—Zernia NAIEN. - 


(47137.]—Wood-splitting Machine.—I want a 
quantity of thin woud about icin. thick, similar to 
what toy-boxes are made. Will any fellow-reader 
ues give a description of a machine for making same !? 
—EveErton. 


(47138.J}—Tapering.—Will any fellow-reader iuform 
ın? how to taper or pvint small circular pieces of soft 
wood, about the length and thickness of _blacklead 
pencil, the taper to commence about Yin. from the end, 
and terminate in a sharp point.—ExrexiMenter. 


[47139.]—Staircase.—Would any reader of this 
paper iniorm m- how to put a well in a flight of stairs 
with four winders in the quarter-space, the string to be 
cut {—A Constant READE. 


117140.|-Ampere.—Will “E.” (who has lately 
favoured us witu some capital “ Notes on Dynamo- 
machines ’’) thoroughly explain the electrical measure- 
ment known as an ampère ?—H. STOOKE. 


[47141.]—-Notes on Dynamo-machines —May I 
be allowed to ask our friend *“' E.” what we are to repre- 
sent the resistance as, which we read off the tan CA e, 
&c.? Is it noted in ohms? If so, willthe resistance read 
true in ohms, taking the same scale as was used for lines 
A e, Ac (Fiz 1). Suppose a machine rotating ata rate 
of n times, and at that rate I have a current of ten am- 
pères (Ae), and the E.M.F. (AC) gives seven volts. 
Should my i sistance read '35, as being the best resistance 
tor » revolutions ?—H. Srookr. 


(47112. -Marquetry.— Would some kind reader 
intorm me how the burning or shading is done in muar- 
quetry work? I bave a httle of it to do ;—one portion 
of it is in the form of a fan, one eide of each blade is 
shaced to give a hollowed-out appearance. It isa pat- 
tern very otten scen in old work for corner-pieces, &c. 
The other portion is a bird let out into a sycamore 
grouad stained green. How am I to stain the sycamore 
green ! where can I obtain marquetry veneers ready done 
in pattern! Also, some narrow stringing in black and 
white diamonds jin. wide, such as is seen in workboxes 
of Tunbridge work ?—J. R., Liverpool. 


[47143.]—-Aluminium.—I have discovered a method 
for obtaining aluminium (us an impure alloy with zinc) 
by a very simple and inexpensive process, direct from the 
ore which Lewploy. Wilt some kind reader give me an 
easy process to purify it 7—I wish to make the process 
perfect before taking a patent.—Zrvra NAIEN. 


(47144.] -Bending Wood.—Can any reader tell me 
howto make an apparatus for steaming and bending 
sticks of wood, 3ft. long, lin. thick, and the best wood 
for bending 7—W. P. 


(47145.]—Oil.—I should be much obliged for a receipt 
for preparing and purifying light drying oil and linseed 
oil for mixing with artists’ colours.—Rosicrucian, 


(47146.]—Tia Plates.—Can anyone tell me the pro- 
ces used in tinning the usual sheet-tin plates, as by 
using spirits of salts I do not geta clean bri-ht surface ? 
What I want is a clean bright surface without having to 
re them while hot, such as you get on tin plates.— 
ALG. 


[47147.)—Photographic.—In the picture by an or- 
dinary ł-platə Jens, distant objects, such as a house 
across a river, are very small. Would a half-pla‘e lens 
amend this? If so, couid the necessary lengthening of 
the camera be effected at the front end? I see Messrs. 
Lancaster advertise in ‘‘ ours” an ‘‘ instantograph ”’ 
lens. I purp se purchasing one of these if any of the 
kind instructors of photographical tyros would please say 
wheth-r it is possible to adapt it to my existing camera, 
and so that it could be used at will with its own lens ?— 
Pyro. 


[47148.]—Fogging —I took ten views at Keswick on 
Whit Monday, but they are all more outrageously 
fogged than aay in my previous experience. I changed 
the plates in a double thick black twill calico sleeve, per- 
fectly light-tight. I wonder, as the calico smells of the 
size, whether this adulterant chemically affected the 
tilm. I am awaiting ferric oxalate t» redevelop.— 
Pyro. 


[47149.]_Qhanging Plates.—If plates are slightly 
cemented together by the back with a piece of black 
paper intervening, the difficulty of changing them into 
the dark slides in the field is minimised. As dealers do 
not supply them thus cemented, I shall be glad if any of 
“ ours ” would suggest the best cement, so as not to ene 
danger the sensitive film by damp in the drying. Would 
‘a very narrow band of thin French polish painted round 
near the edge of the glass answer? If so, could the 
plates be atonce replaced in the box, so as toavoid 
danger from light *—Tyro. 


{47150.)—_Steam-engines.—Will some competent 
engineer kindly advise me which of the two following 
engines will work most economically, giving his reasons ? 
Boiler at 501b., main sbaft to run at 120 revol. :—Com- 
pound engine, high and low-pressure cyls. 16in. and 
28in. diam., 3ft. stroke, 60 revols. per min., driving 
main shaft off flywheel pulley two to one, with ropes ; 
or, inverted engine, two cyls., each 15in. diam., high 
pressure, condensing, 22in. stroke, going 120 revols. per 
min driving main shaft with equal pulleys.—Quop Dıxı 

Ixi. 


[47151.]—Washing-machine.—I wish to know 
the proper manner of putting axles in washing-machine 
rollers, if any kind subscriber would kindly oblige— 
M. H., Hoyland. 


|47152.)—Field-glass.— How can I separate the 
lenses of a binocular in order to remove spots which 
have appcared in the cement. Is it necessary to recement 
them! If so, is Canada balsam the right thing to use? 
I would rather not attempt it, than risk injury to the 
Blass, and shall be obliged for instructions.—Sror- 
ENS. 


(47153.] — Weston Dynamo-machine. — Seeing 
one of the above described in Urqubart’s book on ‘* Elec- 
tricity,” will any reader kindly say if a machine con- 
rtructed on the following principles would generate 
sufficient current to light an are or several 20-cundle 
Swan lamps !—< piece of soft iron tube 33in. diam., 9in. 
long, Zin, thick ; this to be divided into eight cqual 
parts on the circumference, and at each division a piece 
of iron jin, by jin. fastened on with screws ; in each 
division No. 16 double cotton-covered wire is wound 
about 70 yards in each section, making, in the four scc- 
tions, 280 yaids. Alo, would it be advisable to build 
the machine on the rhunt principle, or take tke current 
direct to the lamps ?—Which isthe bet? What current 
(about), it well constructed, will it produce in webers ?— 
ENGINEER. 


(47154.)}-To Dr. Edmunds.—Will you kindly say 
what is proper diet, &c., for Bright’s disease? My 
wife is suffering from this complaint, and a local 
medical adviser recommends sedatives—no beer or 
spirits. Being anxious, I sent her to a West-end physi- 
clan, who prescribed just the opposite : pint of stout per 
diem, and gin at bed-time. On stating that she 
could not take beer or spirits, he replied that she must. 
Being perplexed what to do, she has asked me to write to 
you. Her legs swell slightly, and are rather painful ;— 
been s0, more or less, about six months. Otherwise en- 
joys good health—age 40.—CA RBIN. 


[47155.]—Boehm System.—Can any of “‘ ours ” tell 
me of a work which embodies the Boehm system for 
wind instruments? I have purchased Boehm’s *‘ Ueber 
den Flotenbau ”? ; but modern flutes are evidently far 
advanced beyond his treatise. I want some practical 
oe of the principles, so that I can apply them to a— 

ASSOON, 


(4715¢.]—Varnish.— Please say what sort of varnish 
is used for dipping small articles, such as hair-pins, &c., 
that would dry on them without the time lost in heating 
stoves for that purpose.—W. R. 


[47157.] - Heat.— Will any of ‘“ ours ” kindly give the 
figure representing the ratio of heat lost (by contact 
with cool air) from substances, with various differences 
of temperature, according to the experiments and 
formula of Dulong, and how it is got !—WHEATLEY 
Hır. 


[4715S.]—Oil Immersion Objectives.—Will 
some microscopist please give h's experience of above in 
re:olving diatoms compared with water-imm. lenses of 
our best makers /—H. W. 


[47159.]-Heating Greenhouse.—I have a grecn- 
house in band at the present time, which is a source of 
no little anxiety. It is situate against the buck ofa 
very large house on rising groun], and is thus very open. 
It gets a fair share of S.S.E and S.W, wind. It is fitted 
up with hot-water pipes, and heated by one of Wright’s 
gas-stoves, about Sin. diam. and 20in. high. All things 
scem to go well until a down-draught occurs, and then 
the fumes from the burnt gas become unbearable, as 
the greenhouse is built round the dining-room window, 
so as to get in from the house, &c. The vent-pipe from 
the gas-stove has been taken to the top of the house. 
This was «a great improvement; but still, when a 
strong wind, the mischief still went on. If any of our 
readers who have had any experienc2 in these matters 
will kindly give their assistance, they will be conferring 
a great favour on—W. R. S. 


[47160.1-Recovery of Silver.— Will one of 
“ ours ” kindly say how the silver can be recovered out 
of the lead lining of tea-ches's? I am sure there must 


be a good deal of silver in this class of lead, from its be- 
haviour jn a galvanic cell, where I have used it fre- 
quently instead of silver plates.—Ponovs CELL. 


(47161.|—Sulphate of Alumina.—Will someone 
kindly describe the process tor making sulphate of 
alumina from bauxite (on a large scale}, and also tay 
whether this mineral can be dissolved in hydrochloric 
acid 7—CHKoio. 


(47162.]—_Water Spiders.—I want some informa- 
tion as to the habits ot these interesting insects from one 
who has kept them. What do th-y feed on? Oneof 
mine once took a fly down into his den Will they live 
on peaceable terms with fish, newts, tadpoles, &c., or 
wren sere „worst ?’—Jous ALEX. OuLarp, F.R.M.S., 

nfield. 


(47163.]—Preparation of Bone for Turning.— 
What is the proper t:eatment for bone in order to make 
it suitable for turning? Is it artificially dried, or simply 
left in the sun to bleach ? How long a time are bones 
subjected to the drying process, and what means have 
you of knowing when they are in a condition fit for use ? 
—Dry Bones. 


[47164.1—Microscopic.—I should be glad if T. J. 
Sturt, M.D. (letter aye: or Mr. Lancaster, would give 
the number and pige of the “ E. M.” in which Mr. Lan- 
caster mentions using a concave lens to increase the 
magnifying-power of the object-glass. and also if bi- 
concave means a double concave, or a meniscus spectacle 
lens? Is the lens above mentioned attach-d to the eye- 
piece, or used as an extra object-glass ? Please to fay 
in what position in the ordinary student’s compound 
microscope the lens should be placed ?—Hanpy-Man. 


(97100 | esonargenin eg. Many thanks to Mr. 
Paxton for his answer, but it does not quite explain all I 
want. He does not say whether I am to immerse box 
an1 all in the water, or take out bearings and cool separ- 
ately. These collars for ball-bearings must be thorougbly 
hardened, and I want to know how [can hard.-n them sothat 
the casehardened part shall be more than skin deep. Can 
it be done by heating the collars and dipping into prus- 
siate of potash several times? Also, will the collars 
scale much in caschardening ? If th-se collars were 
mol of steel, would they be liable to fly in hardening ! 
—CYCLE. 


(47166.;—Glaziers’ Diamond.—Had misfortune to 
break the spark. Will any correspondent please aay if it 
can be reset ?1—W. L. P. P. 


[47167..—Floor.—In excavating for stores and 
kitchens under a new shop-fluor, I bave met with an un- 
expected and insurmountable difficulty (on account of 
the great expense)—viz., a solid bed of rough hard stone, 
judged to be about 4 to 6ft. thick, about 4ft. below the 
ground-level. Will some correspondent kindly inform 
me if I could have the shop-floor 2} to 3in. thick to bear 
a vaen of 3 or 4cwt. being turned on it instead of 
joist ? I think if I had Ț-iron joist, say ab ut 2} deep 
by 5in. wide, but about 4 or bft. apart, and filled in 
between with 2}in. batt: ns tongued or dowelled together, 
and rest on the inside fisnge of the T-joist, and screwed 
from the und: r side with stout wood -screws. Is this 

racticable? If so, what thickness should the iron 
Joist be—rolled or cast? Which would be the strongest 
—battens put straight across from joist to joist, or at an 
angle? <Any hints tor a sound thin floor will be thank- 
fully received. Size of floor 2Sf:. by 20ft. supported 
under about 14ft. from the end. Will my old friend, 
“ Jack of All Trades ”?” give me advice on the matter ? 
—W. L. P. P. 


[47168.1-Tinning Copper Sheets.—Will some 
of our able correspondents laturm me how to tin copper 
sheets on one side? It is required for both common and 
burnished copper. A sheet mesures 4ft. by 2ft. Any 
information on the above will greatly oblige—Correry. 


(47169.J— ' hrottle-valve —I am substituting a 
small brass ‘* turn-off cock ’’ (about 3/,¢in. bore) fora 
throttle-valve of my model engine. I mean to affix the 
lever of the governor to the handle of this cock. I will 
thank any of “ ours ’’ for saying if this will suit as well 
as the common throttle-valve.—S. Mursay. 


(47170.] -Blast -Furnace.—Wanted to know the 
best method of arranging the charge of ironstone, lime- 
stone, and (fuel) coal or coke in a blast :urnace ina 
chemical arrangement, showing each in their chemical 
order.—BLastT-FURNACE. 


(17171.)—-Action in Voltaic Cell.—Will someone 
kindly favour me with chemical equations r. presenting 
the actioa which goes on in the Bunsen und bichromate 
cells ?—S. H. Saurt. 


(17172.)] —-G.W.R. (BG.) Engines. — Will 
“ Clyde,” or other correspondent, please furnish dimen- 
sion: of the fuliowing '—Fenton, Gooch, Stag, Sharp, 
and Dewrance —J. L. F. 


(47173. ]—M.R. Engines.—Wanted the original 
dates of the following, also dates of rcbuilding and 
principal dimensions :—2, 3, 7, 23, 29, 41, 1104, 155, 161, 
192, 330, and 882a,—J. L. F. 


[47174..—-32ft. Pedal Reeds.—Can anyone give 
dimensions of tube-board for 32ft. pedal r-eds to be 
placed under the instrument, and supplied by a separ- 
ate wiad-chest ' Couid they be made to speak well 
without percussion ]—ARI' L. 


(47175.]—Varnish.—I shall be thankful for a simple 
receipt for making ph togruphic varni-h. S-meof the 
recipes are too complicated ; the ingredients are n t pro- 
curable exc-pt in the largest ci jes. Nor can I think 
that there can be much use in such elab rate lists of 
gums which I find in our textbo ks. I want something 
suitable for preserving gelat ne negatives.—Vannisil. 


'47176.1—Broken Tracing-pen.— My tracing-pen 
bandle having broken off at the brass socket, coulu you 
inform me how tv get the piece of bone out uf the socket ! 
—M. OLLINER. 


(47177. |—To “F.R.A.S.’’—Does Loomia’s *‘Piactical 
Astronomy ” give the means of tinding the true time of 
new or full moon, togethe- with tie elements for pro- 
jecting a solar eclipse approximately !—A. B. 


(47178._—Dynamo.—Will someone give particulars 
of the ** Arago Disc Dynamo,” exhibited ut the Crystal 
Palace? Are the cores of armature bobbins wood or 
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iron, and are the F.M.’s on one side of armature all 
same polarity, or are they alternately N. and S.? Mr. 
Geo. Tolman promised, a little time back, to give par- 
ticulars of the little dynamo which he has constructed. I 
hope he will soon do so.- O. 


[47179.;-—Magnets.—In most of the textbooks the 
rule is given—the power of an electro-magnet is directly 
proportional to the strength of the current. Does this 
mean the intensity or the quantity of the current !—O. 


(47180.]—To “ F.R.A.S.’’—In Keith’s ‘ Uro of the 
Globes,” there i: a st: t-ment that total darkness cinnot 
last longer than 7 minutes 58 seconds ; but Dr. Lardner, 
in his work on “ Astronomy,” says it cannot last longer 
than 4 mioutes. Will you kindly tell me which is cor- 
rect [—A. B. 


(47181 .J—Boiler.—I have a steam-engine 2in: cyls., 
3lin. stroke. Will some brother-reader kindly inform 
me what size of boiler I shall require. Also, give me 
some instructions how to make same.—S Locus PopGrn. 


(47182. —G.W.R. Engines.—Could someone give 
principal dimensions of Nu. 1445, wing tank /—N. W., 
Ealing. 


(47183.]—Brake Trials in Germany.-Will some- 
one oblige me with details of rec-nt brake experiments 
near Stuttgart, Germany 7—A Driver. 


[47184.)—Special Express Train on M.R.-I 
shall be glad to know tbe number of the engine which 
ran the Prince of Wales special : xpress on Wluit-Mon- 
day, and the average spced attained.—A Driver. 


(47185.J—Embossing Glass.—To Atrrip W. 
Sowarpv.—I have been trying to emboss glass, but with- 
out satisfactory results. I tind the fluoric acid eats the 
glass when dipped in bodily, but can get the ground ap- 
pearance by placing over the vapour only just sufficient 
to show the pattern and patchy. Does it matter how 
close (within an inch or two) it is placed over the acid ? 
Is the common ground or matted glass made in this way, 
and does the acid lose its properties after using once ?— 
C. W: 


(47186.]—Gum Paste.—I should be glad of the 
following information : — 1. Preparation of the paste; 
2. Treatment when made; 3. Preparation of moulde, 
Any other information besides the above will oblige— 
GRECIAN. 


[47187.|—Bacteria:—Referring to Mr. Thoms’ very 
interesting letter on the above, wil] be kindly inform me 
what are the lowest temperatures that the different 
albuminoids in malt, &c., are coagulated ? Also, if 
prolonged boiling docs not take into solution again 
some of the coagulated albumen? If so, which kind? 
And also, if such albumen would not encourayc the 
growth of bacteria? A short article on the above, in 
reference to bacterial life (if convenient), would prove 
very acceptable to many besides myself.—h. V. 


47188.)—-Medical.—Wil] Dr. Edmunds, or some 
other medical correspondent, kindly inform me what is 
the handiest and most suitable form of *' iron” to tuke 
regularly ? Suffer from “ p»orness ” of b'ood, and, as a 
consequence (I presume), extreme paleness. Digestion 
rather imperfect.—R.V. . 


[47189.)—-Bridge Opening.—Can any reader help 
me with the following calculation ? From the gearing of 
which I send sketch, I want to find how long it wil 
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take to open the bridge (swinging on its centre)— that is 
to say, how many revolutions of the capstun-head, B, 
will be required to open the bridge? Tue dimensions 
are as followa :— 


Gearing : 1st Motion. 

Teeth. Pitch. Diameter. 
Pinion sss 110a A seee Olt Tln 
Wheel ........ Ol gires 2}in. ......... oft, 43in. 

2nd Motion. 
Pinion ......... a D EE ILIM ceresc 1ft, 3 pein. 
Wheel sivsssise BS vasscces o Bhin nisi Olt. “gin. 
Rack :— 

Radiuso en diners carr eave a ft. 
TCU RU. aereoa ea teea asian 4ft. 
Pite saeide eiiie iieii sigue ace gniu 


In the drawing, A A is a portion of the bridge flooring ; 
B is a capstan-head ,and C the rack. The wheels are 
numbered in the order in which they gear—i.e., 1 gears 
with 2, 3 (on same shaft as 2) with 4, and 4 with the 
rack ; 4runs loose on the shaft. ‘The bridge turns on a 
central pivot, has the gearing in the centre, and is 1421t 
Sin. long, and 40ft. wide.—RvseELu. 


_ (47190. }—Fernery.—Would somebody give me full 
instructionea for making a small indoor fernery ? and 
oblige—A. HALLEIT. 


[47191..—Loco. Building Shops.—Will some 
reader intorm me as to whether there are any loco. build- 


ing establispbments at Liverpool or , Earle-tuwn?—H. 


(47192..— Locomotive Engines.—I have ta thank 
“ Clyde” for drawings and details of L. and N.W. and 
B.E.R.given by him at my request Ihave been noticing 
lately some of the locos. used on the L. C. D., L. B. S.C., 
L.8.W., and S.E Railways. The 8.L.R, have bad some 
nice bogie-tanks built within the last year or two—Nos. 
303-312, 162, 181, &c. Can anyone give details? Also of 
bogie engines Nos. 19, 36,176, &c. The small tank locos. 
built by Mr. Beattie for the South Western are still to the 
fore. Notwithstanding their low cylinder power, they take 
seven or eight carriages up Snow Hill in very good style. 
I notice in my reply to ‘“ Netherby’’ on Caledonian 
Engines, in Nv. 890, one or two misprinta—e gz, * Gam- 
kitk ” is printed for ‘* Garnkirk,” and * running home” 
for *‘runniog time.’’—CagrstTainrs, Loudon, S.E, 


{47193.])—Nitrate of Lead.—What are the most 
suitable apparatus (and generally adopted) in the trade 
tor the munufacture of nitrate of lead and commercial 
stannate of soda on a large scale ?—Lrap. 


(47194.J—Organ Tremulant.—Wo1ld any corre- 
sponden’s be good cnough to vive me a description of 
above,so as tu be able to make one and tit it to an organ? 
—CY3MRO. 


[47195.—Telescope Object-glass Makingand 
Correcting.—In Vol. XXVI. will be found two in- 
teresting letters by Mr. Gudfrey on the ubove subject, 
and they prompt m» to put the following query :—Sup- 
pose I buy an o.g. of Sin. or 4in. diameter of the usual 
tocus (say, up to 16 dia.), and on mounting and testing 
in the manner advocated in bacı vols. of “ours,” I tind 
it not entirely free from spherical aberration. Can this 
be reduced or eradicated by suitable polishiog? and, can 
it be freed in a similar manner from a slight amount of 
chromatic aberration? Iam led 10 suppose go from the 
tentative process empl»yed by Mr. Gudtrey as above, 
and if “Orderic Vital” will kindly read Mr. G.’s letters 
on page 139, Vol. XXVI., and page 639, Vol. XXV., he 
will better understand my meaning, Iam used to glass 
grinding, polishing, and correcting, having made a 6in. 
reflecto. on equatorial stand, but my terrestrial position 
is so bad that [ am quite shut out from many int-resting 
astronomical phenomena which I could have tue pleasure 
of observing with a smaller telescope on a portable stand 
used in a front room. My speculum-grinding machine 
would be useful in the process.—J. C. L. 


(47196.)—Electricity v.Gas.—Can’t you manufac- 
ture gas by the action of electricity, and burn the two 
together in one combination of elements ?—Fypp.esr. 


[47197.}—Stamping Brass Dises.—I want a 
lettered inscription impressed on the ede of brass discs 
leaving a small space on the circumference to insert 
smali variabl: device,to be included at one opcratiun. 
Dises Jin. diameter, jin. thick.—Baropis. 


(47198.}—_Wet-Bulb Thermometer.—Having been 
troubled for a month or so with finding the water evapo- 
rated out of the vessel, and the threads and muslin dry in 
my wet-bulb thermometer, when I went to take my 
morning observations (the only one my business permits 
me taking), I have arranged inside the screen a test- 
tube full lin. diameter, which 18 filled with water, having 
a perfurated bung in, through which passes a short picce 
of glass tube not less than a fin. diameter, I tried lin., 
butit refused to uct at all. if the end of the glass tube 
just passes into the vessel, as soon as the water has 
evaporated below the level of the mouth of the tube, a 
bubble of air will enter the test-tube and the water will 
flow down, restoring the original level. An inverted 
ilask is easier to fix than the test-tube, needing only the 
ring of a laboratory retort stand, but it has the disad- 
vantage of occupying too much of the air space within 
the screen, The idea was suggested to me by using the 
balloon battery—a modification of the Daniell.—Jouy J. 
GILBERT, F.M.S., £c. 


(17199. —Winds.—The usual explanation of wind is 
that it is the atmosphere rushing from a place of high 
barometer to one of low barometer, which is so far satis- 
factory; but what is tue explanation of (1) those long 
howling gusts, and (2) the short chopping gusts which 
appear to come in turn from all points of the compass ! 
We have hud too many Jutely.—l’. M. S. 


[47200.]—Indurated Liver.—Can Dr. Edmunds or 
any reader tell me if there is a cure for induration of the 
liver? I have a relative aged seventy, but of a sound 
vigorous constitution, who is now sutferine from it, and 
ove medical man who has been attending him some time, 
holds out no hope of his recovery, whilst another who his 
recently been called in considers he can cure him. Which 
of them is right?) An assurance one way or the other 
would be esteemed by—Aw Axxious OnE. 


(47201.]—Instantaneous Photography.-—-Thave 
an apparatus which is suid tu be specially made for the 
most rapid work, objects in motion, &c. I have tried it 
with the instuntan:ous shutter on some clouds, but the 
plates were not acted upon at all, Iwas advised to make 
a longer exposure: but, as I expected, the movement of 
the clouds made them almost shapeless in the photo- 
graph, Any information will greatly oblige—'Lyro. 


(47202..—Extraordinary v. Otto.—Will anyone 
say which is best and safest for a hilly country and ratier 
rough roads /—W. L, 


(47203.]—N.E.R. Locos.—Can “Meteor” or others 
give us a sketch and principal diinensions of the passenger 
engines (Nos. 1160 and 1161) buils at Darlington about 
1575? They are commonly culled Quakers, having square 
cabs.—CLEANER, York. 


[47204.)-L. and N.W.R.—Can any renders of 
61l.M.” tell me why the engines on sowe of the local 
lines (Stafford to Rugby) have two throitle-valves or 
EE An explanation will oblige—CLEANER, 

fork. 

[47205.]-Anemometer Indications.—What is 
the m-aning of the following passage in the Gieenwich 
Visitation Repurt?—“ The vane of Osler’s anemometer 
made in the year 1881, fourteen revolutions in the posi- 
tive direction N.E.S.W.N.”? I understund it that the 
wiod, instead of changing from N. to S., say, went 
steadily round the compass, and did that fourteen times 
in the year.—F. M. S. 


[47206.1—Dry Plate Developer—Wil! Mr. Parkin- 
son say whether the addition of citric acid added to the 
pyrogallic acid and water will make tho solution keep 


some time? I prepare a quantity of ammonia solution, and 
always have to weigh my pyro and mix just before use, 
and I should like to prepare a similar quantit+ of the 
pyro always ready, and Swan’s formula: now adds citric 
acid. And, how can I make my gelatine so that it will 
keep for mounting prints ?—F. 


[47207.]—To “Ll. B. A.” —In letter 20130 you do not 
say what size the German silver wire which is strctched 
on Fig. 2 is, and how many ohms resistance. Also, what 
purpose will the excess of wire on the frames (Fig. 1) 
which is beyond the point where the copper wire is 
soldered be for? AmT right to assume that one end of 
coil and the copper wire connected to same arc to be joined 
as at Fig. 5?—NosereDNa. 


CHESS. 
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Att Communications for this department must be 
addressed to the Chess Editor. at the office of the 
Evauisu MricnHanic, 51, Tavistock-street, Covent-garden, 
W.C. 


PROBLEM DCCLV.—By W. Coates. 
Black. 
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While. 
White to play and mate in three moves. 


PROBLEM DCCLVI.—By “ Nut-Suect..’” 
From the Chichester Parochial Magnziuc, 
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White, 
White to play and mate in two moves, 
~olutions to above problems are invivec. 


SotuTion To 751. 
White, 


1. QtoQ KtG 
2. Kt takes P 
3. Mates 


2. Q to K Kt sq 


Bark, 


1. R or B takes Q (2) 
2. Anything 


(a) 1. Kt takes P, &c. 
2. Por K takes Q 


>. Kt mates 


This admits of a second solution beginning 1. Kt takes 
KB ev. 


SOLUTION TO 752. 


White Black, 
1. BtoQB4 1. K toBG (a) 
2, QtoQB5 2. Anything 


3. Q or B mates 


2. Q to Kt 4 (ch) 
3. Q mates 


(a) 1. K to K 5 (b) 
2. K moves 


)1. KtokK 4 
2, Qto QB &5 (ch) 2. Moves 
3. Q mates 
Tf 1. Q to K R5 2, B-KBS_ 
kK to BG P moves 


Wr have been informed that this problem is by Mr. F. 
Arthur Hill. It was his first composition, and appeared 
m La Semoine Francaise, the Illustrated Sporting and 
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NOTICES TO CORRESPONDENTS. 


ScumuckE.— Thanks for the problem, which, if up to the 
mark, shall be inserted. Your solutions are generally 
very accurate. Those to 75t and 752 are correct, 
though that to the former is nut the author’s. 


Tur following epigrams on ‘‘ a cooked problem ” have 
won the prize in the British Chess Magazine Competi- 
tion :— 

No. 1.—By Mr. W. F. Parner, Abingdon :— 
Behold, disastrous fate—a problem cook’d ! 
Tis like some castle safe from front attack, 


To which, a little loophole overlook’d, 
A knight gains fatal entrance at the back. 


No. 2.—By Mr. J. A. Mires, Fakenham :— 


Like new-laid eggs, Chess Problems are: 
Though very good, they may be beaten ; 
And yet, though like, they’re different far— 

They may be cook’d, but never eaten. 


ANSWERS TO CORRESPONDENTS. 


——+o+——_ 


*.°* All communications should be addressed to the Ep1ror | 


of the Enavisn MEowAnNIO, 31, Tavistock-street, Covent 
Garden, W.O. 


HINTS TO CORRESPONDENTS. 


_ 1. Write on one side of the paper only, and put draw- 
rb for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4, Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information isanswered through the post. 6. Letterssent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of correspondents are not given 
to inquirers. 


*,* Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The ‘“‘ Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselvesof it. 


The following are the initials, &c., of letters to hand up 
to Wecneedey evening, June 14, and unacknowledged 
sewhere :— 


Pror. Larmor.—G. Bower.—J. Parnell.—J. Robinson.— 
H. Harris.—Chance Bros.—A. Forster.—R. Lewis.—T. 
McNally.—F. d’Alquen.—C. Birchall.—Gereb Admi.— 
Don Carlos.—H. 8.—Burette.—Rev. J. J. M. Perry.—A 
Poor Irish Boy.—J. H. Evans.—G. J. C. E.—Brick 
Kiln.—Phonetic.—Frank Smith.—Mide.—A. J. Smith. 
—An Experienced Old Hand.—J. H. A.—Amateur.— 
Old. R’way Grease.—H. Painter.—C. H.—Adonis.— 
Beta.—J. H. W.—E. Thomas.—R. Kanthack.—Ligu- 
rian.—E. L. P.—Orderic Vital.—G. Tolman.—E. W. 


W. E. H. (The question was answered with illustrations 
in Nos, 818, 819.)—D. Packer. (Thanks. Scarcely of 
sufficient iuterest to occupy space in our columns.)— 
WuetatTLtey Hitt. (In Vol. XVII. you will find a 
series of articles on the Theory and Practice of Coal- 
Mine Ventilation, which may give you the desired in- 
formation.)—C. W. (You will find replies to definite 
¢juestions in back volumes; but we should recommend 
you to procure one of the handbooks—say, Gedney’s 
** Parrakeets, Parrots,’ &c., published at 170, Strand, 
W.C.)—N. W. Eauina. (The second query is beyond 
us; it has nothing to do with the merits of the brakes.) 
—New Reaper. (There are many in back numbers, 
some even in present volume; but possibly the best for 
you was that described on p. 332, No. 816.)—Easr 
ANGLIAN. (You understand that much depends on the 
nature of the ink. Cyunide of potassium will remove 
the ordinary make, but that is very poisonous. You 
can try soaking well in permanganate of potash, Condy’s 
tluid, and then go over with hot solution of oxalic acid.) 
—Hanpy Man. (Instructions for binding periodicals 
on p. 377, No. 770.\—Matraew OLLINER., (You can 
only make it thicker. 2. Liquids: all chemists and 
druggists sell them. Get Vulentin's ‘‘ Lessons in In- 
organic Chemistry,” Collins, Sons, and Co.; but if you 
wish for experimental chemistry, you can have nothing 
better than Prof. Reynolds’s little book, published by 
Longmans, You will tind out about old and new as 
you go along. It has nu. hing to do with practical che- 
mistry.)—Stick 1n Tir Mup. (Any of the electrical 
dealers will supply you with the proper covered line 
wire. The method of cunnecting up circuits and bells 
or ‘‘calls,’’? was fully described and illustrated on pp. 
67, 87, 111, of this volume.)—F. J. A. (We gave the 
description on p. 77 of this volume. The invention con- 
sists inthe “ soiution,” which is presumably used in 
the Bunsen cell. It is doubtful whether it is better 
than the ordinary solution, and the use of the battery 
will be attended with considerable expense.) — W. 
Weruiaut. (If none of those described in back numbers 
will suit, we are afraid we cannot help you.)—Novicr. 
(If you are to study it for its own sake, get Sprague’s 
* Electricity,” published by E. and F. N. Spon, Char- 
ing-cross; if to pass an examination of the Science and 
Art Department, procure Guthrie’s ‘‘ Electricity,” pub- 
lished by Collins, Sons, and Co.)—F. C. (A paper was 
read last year at the Musical Association, we believe, 
which was followed by a discussion; but the general 
opinion was ‘‘both.’”” As to the character of the 
pieces, that is immaterial.) —Onxr wHo Wants To EXCEL. 
(Apparently a modification of the Daniell, but not an 
improvement. If you want to make a cheap battery for 
ringing bells, see p. 30S, in last week’s number, or p. 5 
f this volume.)—Musicau. (Both have their appro- 
priate places, but the flute is no doubt the easiest. You 
should procure a good instrument, not necessarily a 
high-priced one. See the indices for a full discussion 
of the subject.)—Core Boy. (Your first query was 
answered so recently as May 12, and the others in back 


See p. 140, No. 864.)—A. E. C. (Wedo not 
understand what you mean by “‘analysis.” We know 
of no book devoted to the branch.)—Acent. (The 
doctors are right—Dr. Edmunds could tell you no 
more.) —Ww. Jonsstunr. (We fear we can give no 
advice worth taking. Probably you might do well at 
Sydney, if possessed of capital; but we hardly think 
you would much better yourself if a workman.)— 
TnetTa. (We never heard of it. There isthe Ch-mical 
News, a small weekly paper, which can be ordered 
through any newsagent.)—Gro. PoweLL. (We have a 
letter in type from Mr. Tolman, giving instructions for 
the construction of a smalldynamo-machine. It antici- 
pates most of your queries.)—J1mso. (Both queries 
had been answered in back volumes, Nobody can 
answer such a vague question as that about the Smoke 
Abatement Exhibition. The awards were made in dif- 
ferent classes, and were duly published at the time.)—A 
New Susscriber. (Probably rbeum :tism.)—ELECTRI- 
CIAN. (Pack acarbon plate ina porous pot with equal parts 
of well mixei gas carbon and binoxide of manganese 
both about the size of hempseed or peas, but free from 
dust. Itis usual to seal the cells with pitch. Place it 
in a jar of less height than the porous cell, and pour 
into the jar a solution of sal-ammoniac, toabout two- 
thirds fill the outer vessel. In that place a zine rod, 
and the cellis ready for action. 2. As we do not know 
the lamp referred to, we can say no more, except that 
you have decided on very insufficient evidence. 3. 
How can any one tell the cause of your failure without 
examining the coil? You say that everything is all 
right, and yet you get no result. Try again, reading up 

-the directions. See p. 313, last number.)—G. P. Ken- 
sHAW. (Thanks, but we fail to understand how the 
brake has been rendered more efficient by the use of a 
tell-tale gauge: that such a device should be thought 
necessary is a practical confessiun that the brake is not 
altozether satisfactory.)—Joun Norman. (The best 
made in this country are composed of emery and water- 
glass—silicate of potash,—cast in mouldsand subjected 
to pressure, we believe. N-ver heard of them being 
used for the purpose, and think them scarcely suited.) 
—E. Harpcastte. (We believe we have given every 
tried or proposed process for silvering specula—in some 
cases many times. See p.111, No. 863, and the index of 
the last volume, or any other you have.)—L. H. Jacon- 
sen. (It is not clear what the new discovery is, for the 
grain of wheat, if there is one, is hidden in a bushel of 
chaff. We have not space for matter of that kind.)— 
ABRIEL. (Castile soap and cuttle-fish bone of each 2oz, 
in fine powder; honey of roses, 50z. Make as liquid as 
you please.)—Z. 99. (Nexttime kill the spirits of salts 
with zinc. It isonly of use in its simple state when 
zinc has to be soldered ; but for the present purpose 
use rosin, as acid should never be used in soldering 
electrical connections.)—Hrtyrwoop. (Ask for dextrin, 
and dissolve it in water.)— GILBERT. (Carbons for bat- 
teries should be cut from the ‘‘ scurf.”? It is laborious 
work, as you say; but there is no help for it. We 
believe sticks of the size you mention can be bought 
for about 9d. each. You can cut them with notched 
hoop-iron and sharp sand or emery. All this has been 
stated many times in our columns.)—J. W. Woop. (The 
carbons used in electric arc lamps are compressed by 
very powerful machinery. ‘The “ends” you have may 
be utilised when crushed for battery purposes, or pos- 
sibly for remoulding, but it depends upon the material 
to acertain extent.)—AmaTecr TINKER. (Both queries 
answered very recently. Jor japanning tin, see p. 238, 
No. S68; cold soldering, p. S1, present volume.)— 
R.H.H. (Yes, it will do, the wires as large as you 
pleise. See p. 308. You know that you will want a 
coil. See p. 313, last week.)—YankeE Doop:r. (You 
can ensily contrive to see one of the lamps; but our 
readers would not thank us for illustratiuns and de- 
scriptions of such well known devices. If you want to 
make a simple lamp, look through the last four or five 
volumes, and you can take your choice.)—J. J. W. H. 
(Dr. Edmunds has answercd Loth questions very fully ; 
varicose veins on p. 211, No. $67, and indigestion in 
many numbersa.)—H. W. (Only the man who has left 
the country, accorditg to your account of the case, 
could bring any action against you; but you are, of 
course, liable at any ‘time to interference by him should 
he return.) -—An Outp Reaper. (The strong probability 
is that your unfortunate relative is revl/y insane, and 
that you will go mad, too, if you pursue such practices. 
If your other relatives choose to fill the pockets of 
“ mediums’ and other impostors they must; but 
surely your Scotch common sense should tell you that 
you are all being humbugyed or swindled.)—H. Lawes. 
(We replied to you last week on p. 317 under the signa- 
ture of “ Beginner,’”? which was appended to your first 
letter.)—A ConstTaxt READER. (A fatty tumour, which 
any surgeon will remove, if necessary—probably its 
removal is not nec’ ssary.)—A Woutp-ne Artist. (Do 
not at:empt it: all necessary for your present require- 
ments can be procured at the coluur-shops ; by-and- 
by, perhaps the merits of your works, like those of 
the old masters, may partially depend on your colour- 
mixing.)—C. H. (Mr. Wethertield is good enough to 
reply to questions, but we cannot ask him to waste his 
time and our space with extracts of evidence, &c., 
which you would probably misunderstand, and which 
could certainly interest no one else; (2) query next 
week,)—Ianokancre. Scores of recipes have been 
given from time to time in back vols.)—Carino. (We 
really cannot trace the query to which you send the 
reply. You give the wrong number, and no heading, 
and it is evidently some time back.)—A. J. C., EB. L, P., 
C. H. Domaritur, J. H. Huxiry. (In type.) 
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Every Workman connected with the Building 
Trades requiring a situation should advertise in “ THE BUILD- 
ING NEWS,” published every FHIDAY, price Fourpence, 
at 31, Tavistock-street, Covent-garden London, W.C. 

“THE BUILDING NEWS” is the Principal Journal, repre- 
senting Architects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 

Every Workman should insist on seeing “THE BUILDING 
NEWS” every week at his Club or Coffee House. He will find 
more ‘‘ Lists of Tenders "’ for new werk init every weck than in 
any similar paper, and can thus jcdge where work is likely to be 
had. He isalso specially invitea to make use of “ Intercom- 
munication’ if he wants to know anything about his trade ; 
write to the Editor if he has any suggestions to make and 
advertise in the paper wren wants work. 

The charge for Advertisements for Situations is One Shilling 

or Twenty Words, and Sixpence for every Eight Words after. 


to 
to 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


5s. 6d. for Six Months and lls. tor Twelve Months, Post-free to 
any part ofthe United Kingdom. For the United Btates, 13s., or 
to France or Belgium 13s., or 16f. 0c. ; to India 


3 dols. 25c. goia 
via Brindisi), ibs. 2d. ; te New Zealand, the Cape, the West 
ndies, Canada, Nova Beotia, Natal, er any of the Australian 


Colonies, 13s. 


The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordin: newspaper: post, but must be remitted for at therate of 
3d. each to cover extre postage. 

Messrs. James W. Quern and Co., of 924, Chestnnt-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
25c. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the porusting office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes they must be paid for at the rate of 
4d. each copy, to cover extra postage. 


Vols. XXIV., XXVI., XXVII., XXVIII., XXIX., XXX., XXXI., 
XXXII. and XXXIII.. bound in cloth, 7s. each. 
(Vol. XXXIV. Now ready.] 

All the other bound vorumes are out of print. Subscribers 
would do well to order volumes as soon as possible after the con- 
clusion of each half-yearly volume in March and September, as 
only alimited numberare bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d. 
each, through any bookseller or newsagent, or 24d. each, post-free 
from the office (except index numbers, which are 3d. each, or 
post-free, 33d.) 

Indexes for each half-yearly volume up to Vol. X. (except Vols. 
II., III., IV., V., and X.) inclusive, 2d. each. Post free 23d. each. 
Indexes to subsequent vols., 3d. each. or post-free, 3d. Cases for 
binding, 1s. 6d. each. 

*.” Subscribers are requested to order Cases and Vols. throu 
their booksellers, and not te send direct. The regulations of the 
post-office prevent their transmission through the Post. 


CHARGES FOR ADVERTISIN @. 


Thirty Words oe ee ee oo ee ee 
Every additional elght words.. ee ee oe 


Front Page Advertisements Five Shillings for the first 40 words 
afterwards 9d. per line. Paragraph Advertisements One Shilling 

erline. No front page or paragraph advertisement inserted for 
ess than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher, 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


Twenty-four words .. es ae ae ee 
For every succeeding Eight words., ae ss ee 
ADVERTISEMENTS in the SIXPENNY SALE COLUMN: 
8. à. 
0 8 


Sixteen Words ., .. es oe oe oe 
For every succeeding Eight Words es äs . 0 6 
*.” 1t must be bornein mind that no Displayed advertisements 
can appear in the “ Sixpenny Sale Column.” All advertisements 
must be prepaid ; no reduction is made om repeated insertions ; 
and in cases where the amount sent exceeds One Shilling the 
publisher would be grateful if a P.O.O. could be sent, and not 
stamps. Siaip however (preferably halfpenny stamps), may 
be sent where it {s inconvenient to obtain P.0.0.'.. 


: The address 1s included as part ofthe advertisement and charged 
or. 


Advertisements must reach the office by 3 p.m on Wednesday 
te insure insertion in the following Friday’s number. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 

uested to observe that the last number of the term for which 
their subscription is paid will be forwarded to them in a PrN 
Wrapper, as an intimation that a fresh remittance is necessary, if 
it is desired to continue the Subscription. 


Holloway’s Ointment not only heals sores, 
wounds, and relieves external ailments, but, rubbed upon the 
abdomen, it acts asa derivative, and thus displays the utmost 
salutary influence over stomachic disordcrs, dcrangements of the 
liver, irregularity of the bowels, and other intestine inconveni- 
ences which mar man’s comfort. 


OUR EXCHANGE COLUMN. 
——+4+—. 


The charge for Exchange Notices is Bd. for the first 24 words, 
and 3d. for every succeeding 8 words, 


— 
A pair of well-finished Needle Instruments in 


good rder, platinum contacts, new coils, thorouguly reliubie. 
Uffers.—Loaan, St. Cross P. O., Winchester. 


Will exchange my beautiful collection of Conjuring 
Tricxs cost 15 guineas, for good Flutina or portable Har- 
monium. Anything in music.—A. Srreapvorvotcn, West-street, 
Farnham. 


Landscape Oameras, S} Square and half-plate, 
with dry-plate backs. Exchange fur a good perambuiator. 
Stamp for reply.—Wit1s, 118, Rotherficld-strect, N. 


Exchange 9 by 7 folding Camera, two double dark 
slides, haruly used, cost £6 ts. ; for Empress of India Sewing 
Machine, new.—Jerrreyx, Cheltenham. 


Engine cylinder S} by 3}, metallic piston, slide- 
valve and rod. Splendid stop-valye, all fitteu ; cost £5. What 
offers?—F. Houcuton, Dogget’s-square, Strood, near Rochester. 


Two patent Gas Fires (Wright's), complete, new ; 
easily fixed, easily lighted and put out, no dirt,cost 32s. each. 
Exchange for tools.—W. R. Sraten, Sunderland. 


Howe Treadle Sewing Machine, in good working 
condition, Duncey Telegraph (new), pair Telephones, large 
Dulcimer. Exchange any for Tinsmith’s Tools, Cupper Urns, or 
offers.— W. E. SLATER, Sunderland. 


“English Mechanic,” unbound, Aug. 22, 1879, 
to Oct. 14, 1881, clean, perfect. What offers? Want work by 
Proctor, Huxley, or Darwin.—Granpyr, Ringwood, Hants. 


Quarter-horse Engine and riveted Copper Boiler 
(loco. type), steam and water gauges, safety valve. &c. ; also ten 
fertof inch steel shafting, three hanging brackets and three 

ulleys. Lot £10,or exchange, or would sell separately.—J. H., 

ox 180, Sheffield. 


Lathe, 3in. centres, back-geared, 4ft. 6in. bed, 
chucks, tools. ac., complete, nearly new. What oncrs:—W. 
EBcckusy, Walter-terrace, Harpurhey, Manchester. 


Oil and Limelight Dissolving View Apparatus 
for Screw-cutting Lathe, Twist Drilis.—D. W. N., krnesi Cot- 
tage, Peyton-place, Royal Hill, Greenwich. 


A one-horse Water Motor in exchange for a good 
Perambulator (rubber tires), or offers —Wrya. O Brien, 113, Had- 
dington-road, Dublin. 


Rose Engine Lathe, wood bed, slide-rest, universal 
cutter, overhead motion, tools, drills, éc. Exchange good micro- 
scope.—J. Tunrin, Drighlington, Bradford, Yorkshire. 


Small Six-shot Pocket Revolver, in case. Ex- 
charge small Coil or Telephone.—T. Buarjpen, Yetminster-road, 
Farnborough, Hants. 
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Sociable Tricycle, for two or three persons, cost £24, 
nearly new condition. Exchange good Photographic or Dissol- 
vin A iow Apparatus, or offers.—W ricurT, Photographer, North- 
ampton. 


House, Garden, Outhouses, &c , in healthy situation 
near London, for House and Jand in Kent, Sussex, or surrey.— 
Newsacancr, Northcote House, Sydenham-road, Croydon. 


Wanted. new Gin. Screw-cutting Lathe in exchange 
for 2 H. P. New Launch Engine.—" Atria,” Dover. 


Insulated Wires. Offers of machinery requested 
fora quantity of Guttapercha Covered Wires. Copper, 7 wires, 
No. 22; Gutta, No. 1—“ Arrua,” Dover. 


Quantity of “ Engineers,” bound and loose. What 
offers cash ? or exchange machincry.—‘ Atrua,’’ Dover. 


Zin, Bourdon Pressure (301b.) and Vacuum Gauges 
Offers requested, cash or exchange.—* Arrua,” Dover. 


Wanted, a good Plane and Shooting Block for pic- 
ture-frame making.—Be.t, Belbroughton, Stourbridge. 


Pulvermacher’s Medical Chain Battery. with 
shocking coil, warranted perfect, almost new ; cost #4 43. ; ex- 
change for set of Tricycle Wheels, or offers.—Joun FAIRHURST, 
Deansgate, Hindley, Lencs. 


Bicycle (48in.), in thorough good conditon, cost £10. 
What offers in exchange value above £5.—G. Moore, 59, West- 
bourne-road, Barnsbury, London. 


Will exchange a 19}in. Plate Electric Machine, 
in perfect oraer, with Leyden jar and discharging tongs, for two 
gond Telephone Transmitters.—Frep. Watken, Hambleton 
House, Moor Town, Leeds. 


Pair of Gin. Lathe Heads for 5ft. planed bed, 6in. 
on dace, strong.—Seno particulars to 47, Dudley-street, Luton, 

eds. 

Exchange anything useful. 23 numbers ‘“ English 
Mecuanic,.''22 numbers “ Metal World,” and six monthly parts 
“ Amateur.’’—J. D., 52, Park-street, Limehouse, E. 


Vertical Copper Boiler, 12 by 6, riveted, five tubes, 
water gauge spring lever safety- valve ; exchange.—A. W., 62, 
Cranham-road, South Bermondsey. 


Half-horse and one-horse Engine Castings, 
cylinders bored, &c.; or two-horse ditto. Offers.—James SUTCLIFFE, 
gineer, Princess street, Granby-row, Manchester. 


Medical Coil, Galvanic Battery. Engines, and Lathe 
Castings, Field Glass, Screw Press,“ ENGLisn Mecuanic,’'* En- 
gineer,” &c. Offers.—Janza Sutciirrz, Princess street, Granby- 
row, Manchester. 


Antique Pipe Organ, 3 stops, mahogany case, 
pedals, good maker: for Tricycle, Lathe, or offers.—HIul-top, 
‘W alwood-road, Leytonstone, K. 


THE SIXPENNY SALE COLUMN. 
——_+4+— 


Advertisements are inserted in this column at the rate of 
oe for the first 16 words, and Bd. for every succeeding 
words. 
——+44+—_— 


For Sale. 


Lantern Photographs, 1°.°C0, with readings, 
from 6d. plain, 1s. culoured.—A. Pumpureyx, Emily-street, Bir- 
mingham. 


Gelatine Films for photographs, reduce cost and 
labour of photography to minimum.—A. Pumparey, Birming- 


ham. 
The Filmograph carries 100 films or 12 plates: 
Lightest Photo. apparatus. lllustrated tests.—Pumrurer, Bir- 
għam. 


Filmographic Mannal, free 6d., with photo- 
graph from Film Negative, Full instructions. Films, Fumo- 
graph.—A. PumpuRsr, Birmingham. 


100-Fold Filmograph Slide, can be used with ordi- 
nary r Plates changed anywnere.—A. Pumpuney, Bir- 
ming è 


Collographic Photographs for Machinery and Trade 


Patterns. Sample and list for 2u.—Pu{rusgey and Day, Birmiage 


ham. 
“The Night-light QOlock.’’ MIlustrated and 
described on page 370, No. 848. Price, carriage free, 68. 6d.—F 


KRosertaon, 13, Greek street, Soho, W. 


Complete Practical Instructions for performing 
Experiments ia Mesmerism, clectio-biology, &c., free, 5a. Usual 
price £l ls. —HazmacHaucy. 


Bachelor's Brace Buttons. No coming off. No 
sewing. Last lifetime. Packet free, 14 stamps. Wuolesale. 


New “ Eclipse ” Pipe. No oil in mouth. No smoking 
wet tobacco, 2s. free.—J. HezmMaLuaen, 1, Felltsclitfe, Leeds. 


Lathe, 33in., 3ft. bed, screw-cutting, slide-rest com- 
pound, set change wheels, chucks, &c., second-hand, good as 
new, £1i.—Maxin, Cupola, Sheffield. 


Stccks and Dies, now in extensive use. List one 
stamp.--F. M. Roogrs, 2], Finsbury: pavement. 


Electric Lighting.—Inventors wishing to perfe:t, 
patent, or sell inventions connected with electric lighting should 
communicate with F. M. Rocgnrs, 21, Finsbury-pavement, E.U. 


Minerals, 100 good specimens, including sapphire, 
ruby, topaz, cmerald, opal, all named, different, lus. Apply fer 
list. Also many tiner, rarer specimens.—CoLLEcTor, chard's 
Library, 42, Tachbrook-street, Pimlico. 


The best Ebony Stain for wood, sample bottle 6d. 


—R. M., Hanns, Westoourne, Bournemouth. 


Tourist } Camera, slides, lens, shutter, tripod, chemi- 
cals, &c., ali perfect, £3 10s.—Puoro, 61, Legh-street, Warrington. 


Metallic “ B” Violin Strings. Infinitely superior 
to gut. Four post free 1ls.—SmitH, 2, sedford-street, Plymouth 
Metallic “ A ” and “ E ” Violin Strings, acknow- 


ledged success. Six, post free, 1s.—Jonn ELrarco, 36, Kelvin- 
grove, Liverpool. 


Micro. Photos.—List of 350 one penny stamp.—E. 
and A. Dances, 436, Stock port-road, Manchester. 


New loud Violins. No back or soundpost, 15s., 20s., 
by “ Fipp.er,” 19, Eaward street, Bu:dett-road, E. 


Lathes, Lathes, cheap good screw-cutting, from 
£10. Easy payments. Hire system. First-class tools.—Makin, 
Cupola, sheffield. 


Electrical Depot 
Mivcar’s, 146, Uhapel-street, 
trade fur amateurs, 


Electric Lamps, 53.; Bells, 5s.; Batteries, 2s. 


None better or cheaper. Instruments repaired.—MILLAR, as 


Slide-rest, 10in,, 40s. Engine, about 1-horse, 45s. 
—231, Swan-rvad, West Bromwich. 


Combined Engine and Boiler, cylinder Sin, dia. 
y loin. stroke, £19.—234, Swan-road, West Bromwich. 


and Manufactory.— 
Salford. Handiest shop in the 
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Superior 4}in. Slide-Rest, good design, quite new, 
remarkably cheap.—F. Hovoss, 186, St. James - crescent, 
Gloucester. 


Handy Bench Vertical Drilling Machine (to ?in.), 


hand or power.—F. Hopces, 186, St. James-crescent, Gloucester. 


Gin. single Headstock and Poppet, superior 
make, new. Chesap.— F. Hovaes, 183, St. James - crescent, 
Gloucester. 


Watches! Watches!! Watches!!! 7a. 6d. cach, 
sent free per post.—J. Daer, G, Albion Hill, Leicester. 


Second-hand Model Steam Engines, Scientific 
Instruments. Catalogue 2d. post free.—JoHN Bareman, 13], 
High Holborn. 


Splendid set of Gas-Engine Oastings, cylinder 
2} Nore. 43 stroke, cheap oT: Warsor, Patterdale, Pant. 


Astronomical Telescope. I will take £1 fora 
Telescope of great power, 6ft long, with garden stand, made b 
wy late husband.—M., 35, Euston-grove, Claughton, Birkenhead. 


Beautiful Instantaneous Photograph of Swarm of 
ep by 6, mounted, 23.; unmounted, is.—C. Woovaranp, 
chin. 


Safe for Sale, fireproof, 30 by 20 by 18in. outside, cash 
drawer, patent lever luck, pretest condition, 2 sets keys, price 
45, delivered.—Ricuanp M. Lorn, Wolverhampton. 


Corn Bin, galvanised iron, holds 8 bushels, price 353. 
delivered.—Kicuanp M. Lorn, Wolvertampton. 


A Dallmeyer Triplet Photo. Lens, No. 1 by 7in. 


gu; equal to new, price £2 10s.—F. Crarx, Slip End, Luton, 
eds. 


English Concertina, splendid condition, cost seven 
guineas, for £4. Send for particulars.—HaLvetr, Sturminster, 
Newton, Blandfo:d. 


Heemorrhoids.—Internal Piles. Spencer's care- 
fully prepared rills give immediate and permanent relief from 
this distcessing complaint. 


Piles.—Spencer’s Pills cure when all other remedies 
(so-called) have failed. They contain nothing dangerous. 


Heemorrhoids.—Spencer’s Pills, 2s. 14d. per large 


box pcst free. —S. Spencer, 26, Dysart-road, Grantham. 


Photographs, Scottish Scenery (extraordinary 
value), Tin. by 4in., price 4d. each.—Fin ay, 135, Renfrew. street, 
Jlargow. 


Wonderful Luminous Watch Box, 12 stamps. 
Area Stars, 4 stamps post free.—" Puoro,” 182, Trongate, 
asgow. 


Jet Black Quick-drying Endorsing Ink, for num- 
beriog machines, rubber and other stamps. An excellent article. 
Sampi e botue eight stamps.—Wituax Guest, Ormskirk, Lan- 
casbire, 


Hydraulic Organ Blower, worth £10, will take 


£4 100.—C. BarLey, Cyprus House, Parkstone, Dorset. 


Photographic.—Negatives developed, intensified, 
retouched or prec or work of any kind done for amateurs on 
very reasonable terms for good work.—N. Mackie, 2, Derby 
Houses, West Croydon. 


Britannia No. 1 Lathe and Fretsaw. with all 
accessories, £5 10s. Cradle Spring, 10s.—Watrenrs, 50, W atiing- 
ton-street, Reading. 


Microscopic Objects.—Diatomacer arranged in 
roups. Arachnoidiscus Japoaica, Hellopeltr Melli, ithsmia 
snervis, and Autacoidiscus, 4 slides best mounts, 3s.—W. Waitr, 
Warden-place, Nottingham. 


Gin. Slide and Screw-cutting Treadle Lathe, 6ft. gap 
bed, Gin. Self-acting Treadle Lathe, 4ft bed, l2in. by l4in. Pian- 
ing Machine with shafting, slotting, and drilling combined ; 
chucks for all. Also one-horse oscillating Engine and Boiler. 
Lot £80.—C. W., Castle House, Epsom -common. 


” in. Bicycle, roller bearings, lamp, oilcan, spanner, 
&c., £3. A bargain.—H. MILLER, 1, Manor Villas, Greut Berk- 
hamsted, Herts. 


4Sin. Bicycle for Sale, cheap, good as new.—Apply 
(after 7 in eveving) at 1, Newlands Cottages, Newlands, reck- 
ham Rye. No dealers. 


Sin. Protractor, with Vernier, in case, 20s.—Grocer, 
51, High-street, stoke Newington, London, N. 


Equatorial Telescope, advertised in previous 
numbers. 9} Suver Mirror, With-Krowning, driving clock, cost- 
ing over £100, will be sold at Srevens’ Sale Room, Covent- 
garden, this day, Friday, June l6th. 


Excelsior Tricycle, 52in. driving wheel, cost £14 10s. 
Easy runner. £3 ¢osh —W niour, Mercer’s-row, Northampton. 


Important to Violinists—Improved Violin Chin 


Howoers. List, with engravings, one stamp.—NicHoLson, 33, 
Victoria-street, Sheftiela. 


Fini:hed steel Piston Bings for cylinders, 2hin. to 


4in., 3s. tu 58. per set.—' ALrua,’”’ Dover. 


_Propellors, 1Sin. dia., 7s. Other sizes up to 6ft. 
dia., equally reasunaole.—* ALrua,’’ Dover. 


Handsome 3hin. by 4in. Launch Engine, £18. 
a of Materials, 9vs. Uther sizes equally cheap, —" Atria, 
over. 


New 3}in. by 4in. Launch Engine, with boiler, 
shafting, pipings, &c., compicte, £Lit.—* Arrua,” Dover. 


Sia. by bia. Launch Engine, first-class engine, by 


Yarrow, £18.— Atrua,’’ Dover. 


New 2 H.-P. and 3 H.-P. Cochrane 


Boicers for Sale, cheap.—'* Atrua,’’ Dover. 


To Electricians.—Quantity of superior thick 
peru perches Covered Wires, about Half Cost.—* Arrua," 
over. 


Launch 


Three-jaw Chuck, suit din. to Gin. lathe, Castings 
2s.6d. Drawing, six stamps.—A. Dorainoron, West Gorton, 
Manchester. 


Amateur’s Drilling Machine Castings, 3s. 6d. 
erset. Working Drawing, eight stamps.—A. DOMRINOTON, 
eet Gorton, Manchester. 


Lathe Planing Machine Attachment Castings, 
128 6d. Working Drawing, 14 stamps.—A. DORRINGTON, West 
Gorton, Manchester. 


Half Horse-power Horizontal Engine Castings, 
32 parts, ports cast in, 12s. 6d. Design.—A. Donainoton, West 
Gorton, Manchester. 


Amateurs and others before wasting money on in- 
ferior articles suould send for my List and Testimonials. All 
oreen of best quality.—A. DurrIxaroNn, West Gorton, Man- 
cheste. 


} Horse-power Horizontal Gas-Engine Castings 
and Foncinas. Lithogrupb, three stamps.—A, DORRINGTON, 
Weot Gorton, Manchester. 


Blecnum Spicant and Parsley Ferns, 1s. per dozen 
free.—J anes Duve, Low Fold, Ambleside, Westmorelaud. 
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Organ, 3 stops. mahogany case, pedals ; supposed age 
00 years.—Hill-top, Walwvod road, Leytonst ne. 


A. Frangois’ List of Aneroid Barometers, Field- 
glasses, Model Engines, Steam Boats, &c., will be forwarded free. 


Readers of the “ Mechanic,’ will do well to send 
for Frang is list and compare with others. 


A. Frangois, while thanking those who have 
nonour-d him with their patronage, beg to say he will forward 
list to them. i 


Frangois, Devonshire-place, Ryland road, Birming- 
ham, has articles on his list at half usual price Fact! 


Physics.—All Lecture Requisites for Mechanics, 
Magnetism, Heat, Light, Sound, Water, A.r, Chemistry, Geo- 
logy, &C.—CAPLATZI. 


Electric Stores.—Unapproached for quantity, 
variety, and cheapness especially. Frictional Machines, Coils, 
Batteries, Motors, Telegraphs, Bells, Wires, Fittings.—Cariarz1 


Musical.—Five-stop oak case Harmonium, £5, 
Ditto, portable, £3, £4, £5. Splendia new Baritone English 
Concertina ; Reeds, Pans, Key boards, Bellows, for harmonium, 


cheap.—CaPLatTzi. 
Best Air-Cane Revolvers, Guns. All kinds of 


Fittings, Cases. Also some Fishing Tackie, cheap.—CaPLatTil. 


Electro-Motors for Rails, Boats, Pamps, Vacuum 
Tools, &c., 208. to 308. 9in. Armature, Wheels, Axis, Commutator, 
10s. Magnets, 38., 5s.—Carratzi. 


Lantern Slides, Photcs, hand-painted. Fine 
sets of Astronomical, Botanical, Geological, Zoological, Scrip- 
tural, Scenery, Effects, and Comical very cheap —Carvatzi. 


Dynamo Machines, Castings, and all parts for 
making tame. Two large Patent Lamps. Incandescent, 5,006- 
candle Dynamos. Half ton of permanent Magnoets.—Carcarzi. 


Batteries.--Grove’s, Bunsen, bichromates, Daniell, 
Leclanche’s, Piante's, Smee's, Medical, and a dozen others, in 
great quantities. All Materials and Fittings —Caprcatzr. 


Electric Light Batteries, lamps and fittings, 
specially constructed to save labour and expense. Large number 
very chrap.—Ca PLATZ]. 


A splendid £150 set of Dissolving Apparatus 
and 150 5Slides.all works of art, mostly Indian. Astronomical, 
&c., from an officer.—Carxs Tzi. 


For Lectures and Soiréen.—All kinds of Apparatus 
on Hire at 23.34. per £ value. Advice to customers free, saving 
labour, carc, and money.—CartaLzi. 


Cables, covered wires, copper, German silver 
platinum. Several hundred pounds, very cheap. ‘elepoone 
Handle Cord &c.—Car.atzi. 


Cheap Photography. 50 good second-hand 
Apparatus, for pictures 4. 5, 6, 8, 10, 12, 15in. Cameras. about 
same price as lenses ; each fiom 5s., 8s., 103., 128., 208., 303., 43053., 
608., 808., 1008s.—Carratzi. 


Folding Cameras, Landszape Lenses, 15 various 
sizes, one with 9-cameo lenser, 408.; dittu, with four }-plate, 
70s. ; with two, 403. and 60s. ALN necessari:s.—Capvartzi, 


A 6-guinea Dutroni’s Complete Set, 503. Fine 
8 and lUin fulding, wet or arg sets, 80s., »03., very portabie ; all 
kinds of Stands, saths, equally cheap. —Carvatzi, 

C. Backs, single and double, best make, less than 
half price. New Bellows, Print'ng and Ko liag Presses, and 
multiplicity of dark-room fitting.—CapLatzi. 


Particulars Weekly. Catalogues 2d. Dr. Car- 
LaTz1, Science Depot, Hire and Exchange, Chenies-street, 
Tottenham Court. road. Near University Coilege, British Museum, 
and five stations. 


2}-horse Vertical Engine, Pump, &c., £10, or ex- 
aaa small Screw-Cutting Lathe. -33, Victoria-street, Shef- 
eld. 


Ferns.— Hardy Dorsetshire Ferns, ten varieties sent 
free, 1s. 21. 2 dozen, 2s. 2u.—A HALLETT. 


Large Dorsetshire Ferns, many varieties, 100 5s. ; 50 
33., packed in box.—A. Hatuecrt. 


Hartstongue Ferns, 12 good strong plants sent free 
for ls.—A. HaLuetr, Sturminster, Mlandtord, 


Your Photograph Enlarged to 16 inches in 
crayons,3s. Numervus testimonials.—H. Waiocut, Artist, 55, 
Parkstone-road, Peckham. 


Eight horse-power Vertical Engine aad Boiler. 
Can be seen worsing. Not large enough for owner. Price £60. 
— HERBERT, 77, Old-street, Ludlow. 


One H.-P. Vertical Boiler, quite new, complete, 
£9 10s. Two} H.P. Boilers, quite new, each, £5 lus.—H. Mas, 
New-street, Uhelmsford. 


One 4 H.-P. Vertical Engine and Cornish Boiler, 
good condition, £36.—H. May, New-street, Chelmsford. 


Combined Vertical Engine and Boiler, 2 H.-P., 
equal to new, £18.—H. Nay, New-astree., Chelmsford. 


Electro-Plating Appa.atus, complete sets, 
5s. 6d. to £lU. Price Lists, one stump.—H. Miuus, basterna Coan- 
ties Plating Works, Ipswich. 


Photographic Printing. The best results, in- 
cluding touching and fioish.ng,on cards, 1s. 6d. aozen.—Mir- 
CHELL und Co., Artists, Sydenham. 


Luminous Paint. A few bottles for sale, price 
Is. 9d. eacn.—H. Jounson, 3, North Hill-ruac, Ipswich. 


Waterlow’s Stylographic Pea, splendid condition, 
cue ae 6d. Price 38. 6d.--H. Jonsson, 5, North Hill-road, 
pswich. 
Dynamo Machines, for nickel-plating, &c., 5, 10, 
Me i aaa Torman, Dynamo Macuine Maker, Wolver- 
ampton. 


Dynamo Machines, heats to redness, two, four, 
six, twelve inches Platinum Wire.—Gronur TOLMAN, Wolver- 
hampton: 

3}in. Bar Lathe, good as new, chucks, complete, 
65s.——W. Brownino, Union-street, St. Thomas, Exeter. 


Fan (pateat) for four fires, by W. Gunther, complete, 


hand or pu wer.—49, Graham-street. Derby. 


3in. back-geared Lathe, with slide-rest, by Britannia 


Company, nearly new.—A. KenDaut, Brackley. 


Twenty-horse, Seven, Four, Two, and one-hore En- 
eee —JamEs Surctirrge, Princess: street, Grauby row, Man- 
chester. 


“ Carpenter and Joiner’s Assistant,’ by 
James Newland ; uncut, 138.—H. Newzernry, Fisaerman Cot- 
tage, Kennetside, Reading. 


Plate.—12 Table Forks, 12 Dessert Forks, 12 Dessert 
Spoons, 12 Tea Spoons, 6 rable Spoo s, stauped A } quality. 
quite new, 39s. Sample :iorwarded.—Mra. Brown, Denmark 
House, Queen's-terrace, scuthampton. 


Dynamo Castings and Wire for Machine for Six 


10-canale Incandescent, or one Arc, 30s.—Parricx. 


Incandescent Lamps, Batteries, Wire, and all 
apparatis and parts.—Patnricn, la, White Lion-street, Chcisra, 
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LEWIS'S INCANDESCENT GAS- 
LIGHT. 
By J. T. SPRAGUE. 


HIS light, mentioned in “ Scientific 
News,” p. 324, was the subject of an 
article in the Times a few days ago which 
has brought it into considerable notice, and 
as I have had the opportunity of a complete 
examination of the apparatus, I propose to 
give ‘‘ our ” readers full information thereon 
before the world at large knows anything 
about the matter. When the experimental 
exhibition, now preparing, is actually pre- 
sented to the public between Clerkenwell- 
green and the ‘* Angel” at Islington, no one 
who sees the light will believe it is 
a gas-burner at all, so utterly unlike is 
it to any gas-light ever yet scen. The 
burner is not correctly described (as 
in the Tines) as a Bunsen burner with a 
gauze cap. Ít is a true Herapath’s blow- 
pipe, to which air is supplied under a 
pressure of Gin. or 7in. of water, and which 
is caused to act also like an injector, so that 
it induces a stream of air in addition to the 
supply sentin. The figure will explain the 
construction. 


ome eee CS 
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A is a tube conuceted to the air-supply, which 
gradually tapers, and terminates in an opening 
adapted to the size of burner and air- pressure. 

G isa tube connected to the gas-supply, which, 
together with A, forms an ordinary Herapath 
blowpipe. . 

B is a tube which fits on to the blowpipe, and has 
a side tube and mouthpiece, up which the in- 
duction air-current passes, and in the upper 

art of which the air and gas mingle. 

P isa tube balf an inch wide, and one and a half 
high, formed of a gauze of platinum wire of 
about 35 gauge, and closed at the top with a 
similar gauze. 


When the gas and air are turned on and 
a light applied, an extraordinary effect is 
produced ; at first there is a roaring flicker- 
ing blue fame, which in a few seconds dis- 
appears, the platinum glows with intense 
lustre, and appears to enlarge (this being, 
however, only an optical illusion) and we 
have a glowing pillar of solid light without 
a sign of flame. 

The light is, in fact, an incandescent one, 
just like the clectric incandescent lights, 
derived, not from actual combustion directly, 
but simply from the high temperature of a 
solid unchanged body. The combustion 
produces no light itself, but simply heats the 
platinum, just us the electric current heats 
the carbon thread. 
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The burner, as at present arranged, con- 
sumes about ten feet of gas per hour, giving 
a light of over 50 candles. But light is a 
function of temperature, and, therefore, by 
increasing the pressure of air and the con- 
sumption of gas, a much larger ratio of light 
can be obtained, and it is said that in this 
way 20 feet will give 180 candles. 

In the pamphlet which I published on the 
electric light in 1878, I suggested the pro- 
bability that the time would come when, 
owing to the demand for heating, cooking, 
and engines, the gas companies would 


| ‘‘undertake the making of a much cheaper 


heating gas, and trust to a carburetting pro- 
cess at the point of combustion to render it 
illuminating.” This new gas-burner, if 
largely adopted, would briog this about, 
because it does not require illuminating gas 
to furnish light. Now, ordinary gas only 
contains about 4 per cent. of illuminating 
materials, rich hydro-carbons whose office it 
is to decompose and charge the flame with 
particles of carbon, which become incan- 
descent’ while they are being consumed. 
But this 4 per cent. is the great element of 
cost in gas. To get it, cannel-coal has to be 
used, and the retorts drawn when only 8 or 
9,000ft. of gas are extracted. To obtain 
heating-gas only ordinary coal need be used, 
and that need not be drawn from the retorts 
until some 15,000ft. of gas are produced per 
ton ; this, in itself, is an important saving 
in fuel, as well as incresse of gas, but even 
then the coke need not be drawn at a white 
heat, but by passing superheated steam, it 
can be cooled, and a large further produc- 
tion of gas obtained. 

As a set-off to this and to the increased 
light, however, the new system will involve 
either a second set of mains and services to 
supply the compressed air, or else local 
mechanism to compress it on the spot. In 
the burners, as at present arranged, about 
four volumes of air are supplied, and the 
induction effect brings in the other four or 
five volumes needed ior perfect combustion ; 
but this is with a pressure of 6in. By in- 
creasing pressure and diminishing the orifice, 
the proportions may be largely modified, so 
that only two volumes need to be supplied; 
this is, of course, simply a question of 
mechanics and relative convenience and eco- 
nomy, as to which practice will determine. 

The light itself is very pleasant; it is 
perfectly steady, and without any of the 
flickering of ordinary gas-burners. It is 
whiter than ordinary gaslight, owing to the 
higher temperature, and this whiteness can 
be carried much further than it is. It is 
more penetrating than the electric lights, 
because its quantity is greater, and its 
intensity less ; that is to say if equal lights 
were given, according to the photometer, by 
the two lights, the gaslight issuing from a 
larger surface than that of the carbon 
thread which furnishes the electric light, 
would be more practically useful, and the 
difference would become more evident as 
distance from the light increased. For the 
same reasons the light is less trying to the 
eyes. l 

There is no smoke arising from the 
burner, because the gas is perfectly burnt ; 
and, of course, there is less heat for a 
given quantity of light, because less gas is 
consumed. 

It is evident that gas does not mean to be 
blown out yet, and that the electricians 
will, by their exertions, stimulate those con- 
cerned in gas, and it is to be hoped that 
both will succeed and contribute to the 
public benefit. 


A CROWN GLASS ACHROMATIC 
TELESCOPE,—II, 
Spherical Aberration. ` 
BEFORE proposing a pair of lenses which 
will diminish the spherical aberration, 
it will be well to exply-- ‘he method which 


I have used for finding the aberration of the 
pair, since, in Dr. Parkinson’s ‘ Optics,” 
the book chiefly in use, nothing is said upon 
the subject, except a few words when the 
lenses are in contact. 

I suppose, then, a pair to be aplanatic 
when all rays, after emergence, converge to 
the same point. Let a ray RP be incident 
upon the first lens at P, and suppose that 
F, is the geometrical focus to which it would 
be refracted if there were no aberration, 
and suppose that it is actually refracted so 
as to meet the axis in C, sə that FC is its 


RA 


A B- fo Ea C z fy Fi 
aberration. Suppose, aiso, that after the 


second Refraction, it is refracted in diree- 
tion Q fz; then if F; isthe conjugate focus of 
F,, it is the point to which all rays would 
be refracted if there were no aberration, so 
that the aberration of the pair is Ff. 

If now, we suppose, as is often done in 
optics, the course of the rays to be reverecd, 
a ray from f: to Q would, when produced 
backwards, coincide with QC; and if fi isthe 
geometricsl focus of fz, jC is the aberration . 
of the reversed ray. 

Now, it is easily seen by the formule for 
congugate foci that approximately BF, — 
BF: = Bh — Bf,, or BF: - BA = BF: — 
BA, that is, RF, = fiF:. In other words, 
the aberration of the pair is equal to the 
difference of the aberration of the first lens, 
and the second when the rays are reversed ; 
but if we neglect products of aberration we 
might suppose the reversed ray to start from 
F: instead of fz. 

The rule, therefore, for finding the aber- 
rations of the pair is this—Find the aberra- 
tion of the incident ray for the first lens, and 
then that of a ray starting from the conju- 
gate focus of the second towards it, and the 
difference of the two aberrations will be the 
aberration of the pair, taking care of the 
proper signs. 

Suppose, for instance, that wehad a plano- 
convex and a plano-concave of equal focal 
length, and their curved surfaces in con- 
tact. Then parallel rays incident upon the 
first emerge parallel from the second, and 
there is no aberration ; but the aberration of 
a ray upon the first is toward the lens. Also, 
if the emergent rays be reversed, their aber- 
ration is also towards the lenses, and, 
being equal to the former, satisfies the 
condition of aplanation. 

Again, suppose the rays emerge parallel 
from the second of any two lenses (convex), 
the aberration of the reversed rays is to- 
wards the lens, hence, also the aberration 
point, as we may call it, of the first lens 
must coincide with the second, that they 
may be aplanatic. In fact, the first lens 
must bring a ray to that point from which 
it would be refracted parallel to the axis by 
the second. One more example: It is well 
known that Mr. Wray’s glasses are admir- 
ably corrected. If I haverightly estimated 
the curves and refractive indices which he 
has used, the aberration, according to the 
method here proposed, amounts only to 
0076 y? / f, and is less than a 200th part of 
the convex lens alone. 


Proposed Telescope. 


We may now propose an arrangement of 
glasses. The first thing to be done is to 
find a convenient relation between the focal 
lengths of the two, and in doing so we may 
distinguish between the two cases of achro- 
matism mentioned in the last number— 
namely, when it is supposed to mean the 
making rays emerge parallel, or the bringing 
them to the same point, and thus destroying 
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the chromatic aberration. I shall confine 
myself at present to the former, which is the 
idea of achromatism to which alone we have 
been accustomed, and which will, perhaps, 
therefore, be gencrally preferred, though I 
confess I do not do so myself. 

‘The focal length, then, of the concave 
must be greater than that of the other, and 
not in a much greater ratio than 3: 2, or in 
a much less than 4:3. For, in the former 
case the spherical aberrations would be 
extremely intractable, and in the latter 
there would be loss of magnifying power. 

These two ratios, therefore, are the ones 
to which I shall confine myself, and each of: 
them will give admirable combinations for 
aplanatism, and there is a very curious 
relation between the best forms of lenses to 
be used in the two cases. Thus, if we take 
the ratio 3: 2, the best form will be a plano- 
concave, flat side outwards for the second. 
lens, and a convex with radii in proportion 
of 11: 4, the flatter side being inwards ; but 
if we take the ratio 4:3, the first lens will’ 
be plano-convex, curved side outwards, and 
it will be the concave one which has its 
radii as 11:4, the flatter side being turned 
outwards; the ratio 11:4 appears in both of 
them, as it does also in one of Coddington’s 
combinations. | 

For the first ratio, then, we have as 
follows :—Distance botween optical centres 
of lenses = } focal length of first lens. 

Magnifying power or focal length twice 
that of first lens slone. 

Length of instrument, or distance of the 
imege from first lens = 7/4/,; radius of first 
surface = 15/22 f, of second 15/8 /. 

Aberration of ray incident on first lens = 
1:1429 ¢, and of reversed ray incident upon 
sccod 1°1406¢ difference, or aberration of 
pair = -0023t. The pair, therefore, is highly 
aplanatic. The value of x used in findin 
the above was 1:5, but if we put it at 1°5330, 
the value for the mean, say, in Parkinson, 
it becomes very much smaller even than 
this. 

A plano-convex lens will give a respect- 
-able correction, though not near so exact as 
the above, giving an aberration of less than 
1-62nd part of the front lens alone. 

We need say nothing about the other ratio 
further than this: that the distance between 
the lenses being smaller, the red and blue 
rays will not have diverged so far before 
they meet the second lens ; consequently the 
converzing parallel rays will be closer, and 
the objectionable quantity mentioned in 
No. 1 will be smaller; but, on the other 
hand, when the first ratio is that used, the 
instrument, as I shall try to show, will bear 
a larger aperture in proportion to its length. 

I may mention that I have found some 
most excellent combinations, as it would 
seem, for a telescope made upon the other 
plan mentioned in No. 1, but these I do not 
purpose at present to publish. 

| W. G. Penny. 


(Zo be continued.) 


THE ACHROMATIC OBJECT- 
GLASS.—II." 
By W. BRADBURY (‘‘ ORDERIC Vrmar”). 
(Continued from page 298.) 


AVING thus indicated the object of these 
papers, and of those more important ones 
which will emanate from another pen in con- 
nection with them, I proceed to consider the 
development of the object-glass. 

In the earliest instruments, the object-glass 
was a cimple double convex lens. It was found, 
by making a metal tool of a concavity equal to 
a portion of a aphere of given radius, and work- 
ing both sides of a piece of glass ia it until 
they fitted, that such a lens formed an inverted 


imago behind it, somewhere about the centre of 


the sphere of which its surfaces were parts. 
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This image was defective in many respects, 
which became much more apparent when the 
instrument was used on celestial rather than 
terrestrial objects. 
object was not accurately condensed in one 
focus, but more or less scattered; and the 
i image, instead of being one distinct formation, 
was really the result of the superposition of a 
multitude of images, and consequently wanting 
in sharpness. Also, instead of there being a 
bright image on a dark background, it was sur- 
rounded with a halo of colour. 


The light from a bright 


But as the study of optics became extended, 


various minds were exercised in the attempt to 
remove or lessen these troublesome deficiencies. 
The laws of optics were brought under mathe- 
matic treatment; Snel discovered that the sine 
of the angle of incidence bore a constant ratio 
to that of the angle of refraction. To a mind of 
the calibre of Huyghens, it was at once obvious 
that under this law a spherical surface must act 
unequally on different rays of light, and that 
an aberration or diffusion must take place 
whenever it was employed. Possessed of high 
mathematical abilities, he deduced an equation 
by which the amount of this aberration might 
be caloulated, and showed that an equi-convex 
was not the best form of lens to use as object- 
glass. To give the least possible aberration with 
spherical surfaces required a lens whose back 

radius was six times as long as its front one; 

but to rid it entirely of that error required 

tbe curves of its surfaces to somewhat approach 
those known as the conic sections. Finding that 
the aberration increased as the square of the 

diameter of the lens, he recommended the use of 
object-glasses of long focus and small aperture, 

thereby increasing the magnifying power with- 
out largely increasing the aberration. 
instraments were denominated aérial telescopes, 
and though a tolerably distinct image might be 
obtained, it was faint from loss of light, and 
there still remained the troublesome halo of 
colour, which no alteration of form could 
destroy. 


Such 


It was left for the illustrious Newton to ex- 


& | plain how tbis outstanding colour was caused. 
He discovered that a ray of white light, instead 
of being simple, was really compound, and re- 
sulted from the union of a number of coloured 
rays. A prism of glass acted as an analyser, 
and a ray of white light entering it was, during 
its passage, split up into its constituent colours. 
The ray as a whole was refracted or bent in ac- 
cordance with the law of Snel, though each 
colour was differently affected, in regular order, 
but not in a regular degree. 
most deflected, and red the least; while the 
other colours were intermediate between these 
extremes. 
with their bases in contact, rays through each 
were bent in opposite directions, and by their 
intermixture, a partial reunion was effected. 


Violet was the 


When two similar prisms were fixed 


Bat the extreme colours were not wholly com- 


bined, for the colourless image was the result of 
the overlap of the greatest number of coloured 
rays. 
prism with an infinite number of plane faces, 
formed a colourless image by the condensation 
of the greatest number of coloured rays. 


Similarly a convex lens, being a circular 


Finding that dispersion always accompanied 
refraction through a transparent medium, there 
seemed no possibility of producing a pure image 
by such means, and Newton turned his thoughts 
in another direction. A ray of light, reflected 
from a mirror, is not chromatised; and as the 
same effect can be produced by either a convex 
lens or a concave mirror, the latter offered 
several advantages in the construction of a tele- 
scope. Besides the freedom from colour, there 
was only one surface to fashion, and the instru- 
ment could be made very short and compact, and 
of any desired aperture. 

But while the development of the reflecting 
telescope proceeded rapidly, the refracting 
instrument was not allowed toremain stationary ; 
acute minds were at work endeavouring to solve 
the problem of producing a pure image by re- 
fraction. Newton concluded that a certain 
amount of dispersion always attended a certain 
amount of refraction, and that consequently 
the one could not be destroyed without destroy- 
ing the other also. For it the two were in a 
definite proportion, action and counter-action 
would be equal, and the course of the ray, in the 
end, would not be altered. 

This was a natural conclusion to arrive at, 
for at this early period the numbcr of trans- 


lucent substances was not large, and attention | 


was directed more to the phenomena of disper- 
sion in its relation to the. nature of light than 
to the means by which it was made visible. 
The manufacture of glass was then in its 
infancy, and though we read of several kinds, 
they were chiefly of one species—viz., crown 
or plate glass, and were tinged with colour, 
green, blue, pink, or straw colour. The manu- 
facture of flint-glass appears to have been little 
understood ; the firm now known as Powell, of 
Whitefriars, was apparently the most advanced 
in the art. But the action of all kinds of glass 
on light was similar, and it was not till many 
years after Newton’s time, that the discovery 
was made that it differed ia degree. The ratio 
of the sines of incidence and refraction had been 
found to be, as nearly as possible, 3 to2; and 
this, though correct for the species of glass then 
in common use, was erroneously supposed to 
apply to all kinds. Even after it had been 
found out that the refractive power varied with 
the density of the glass, this simple but confu- 
sing number continued to be employed in optical 
formule. 

In 1747 the giant intellect of Euler was em- 
ployed in optical investigations. His experi- 
ments and deductions led him to doubt the trath 
of Newton’s dictum regarding dispersion ; and 
though he could not enunciate a satisfactory 
theory, he saw that a certain amount of re- 
fraction was not attended with equal dispersion 
in all substances, and suggested the possibility 
of counteracting dispersion by means of two 
media of unlike refractive powers. 


His memoir met the eye of John Dollond, who 
resolved to put the theories of the great mathe- 
matician to the test of experiment, in order to 
ascertain their practical value, First, he tried 
whether equal refractions produced equal dis- 
persions. By arranging a prism of glass to act 
in opposition to a variable prism of water, he 
adjusted them so as to make the emergent ray 
fall in a line with the incident one. In this 
position refraction was balanced ; but he was 
surprised to find that the colour was not at the 
same time subdued. Such a result madeit very 
evident that one of the media had a greater dis- 
persive power than the other; but, as the op- 
posing prismatic angles were not equal, there 
was also a differenee in refractive power. The 
prism of glass could produce the same deviation 
as its neighbour by a much more acute angle. 
Continuing his experiments, Dollond found that 
when refraction was balanced, the dispersion of 
the glass overpowered that of the prism of 
water. By increasing the refracting angle of 
the latter, the outstanding colour was reduced ; 
and, eventually, a position was reached, in 
which the emergent ray was practically free 
from colour or achromatised. When this took 
place, the deviation due to the first refraction, 
was very far from being wholly destroyed; and the 
persevering artist saw that the action could be 
imitated, by means of a double convex water 
lens and a double concave of glass. Such a 
telescope was made in 1757, which gave an 
achromatic image. 

Dollond continued his experiments with the 
object of findinga suitable medium, less unstable 
than water. On making a trial with some 
flint-glass, he discovered that a similar relation 
existed between it and crown glass, as he had 
previously found between crown glass and water. 
Ít was superior to either in refractive and dis- 
persive power. A prism of this material was 
able to correct the chromatism of one nearly 
double the size of crown glass. This discovery 
was the foundation of the achromatic telescope, 
and Dollond constructed an instrument, giving 
a colourless image by correcting a double-con- 
vex crown lens by means of a double-concave 
flint lens, in 1758. 

Dollond protected his invention by letters 
patent, and the Royal Society, in acknowledge- 
ment of the eminent services he had rendered 
to science, bestowed on him their Copley 
Medal. 

When tbe principle of construction became 
known, it appeared that another investigator 
had been working on the same lines, even 
earlier than John Dollond. This was Chester 
More Hall, an Essex gentleman, who had un- 
dertaken experiments in correcting dispersion 
about the year 1729. He appears to have 
actually constructed an instrument similar to 
Dolloud’s, but no account of it was published at 
the time of the discovery. 


(To be continued.) 
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THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 

By Joun Watson Warman, 


Associate of the College of Organists, London. 
f. tere done the preceding, see what 


is said (atq q¢ 9 9, next) with respect 
to the Coupler Swell to Pedale’s being made of 


the Part kind. 


g. The only Defects which the Faringdon 
Treatment can be said to possess are the fol- 


lowing :—(1) There is a slight Friction at the 


contact of the Square-Nose with the Key-Tail, 


slight in amount to be of any practical 
importance whatever: any friction of the 
[Coupling] Backfall Nose against its own 
Sticker can be avoided by the simple ex- 


pedient of slightly |Bevelling the side of the 


said Nose: and the remaining risk—that of fric- 


tion against the neighbouring sticker—can be got 


rid of by very slightly Sloping both the under 


side of the [Coupling] Backfall Nose and the 


[upper] face of the Driving-Block,—so that the 


tendency in the said Nose is to continually slide 
No. 7 is the first real 
defect that presents itself. There is some diffi- 
culty in gaining access to the Regulating 


towards its own Sticker. 


clearof its own Sticker—thus avoiding thehaving 
to Bevel the side of the said Nose (see again g, 
ante, 2nd parag.)—, and will also be made convex 
at its bottom face in order that it may, as when 
non Regulating,—draw itself towards its said 
own Sticker; and the Regulating Wire will be 
formed at its top end into an Eye suitable for 
being clutched by a proper Regulating Tool. 
Of course the Coupling sticker will not now re- 
ceive any Regulating appliance. Aneasier way 
of obtaining Front Regulation of the present 
Coupler, so far as the making of the Back- 
falls is concerned, consists in applying the 
Regulating Button—in such cases Convexed 
at its top face—to the Driving Block attached to 


Buttons with which the Coupling Stickers are 


such friction being caused by the lateral Traverse 
of the one across the other. (2) The Keys of 
the Swell-Section cannot be regulated from the 
front or outside of the Organ. (3) The Removal 
of the Great-Section Stickers is rendered a little 
less easy. (4) There is possibility of a ‘‘stick- 
ing’’, through the casting of a Backfall of the 
Great-Section, or of a Coupling Backfall, or of 
a Great-Section Sticker, or of two or more of 
these in contrary directions as one time. (5) A 
Olear Coupler Man.-to-Man. (see r next, 2nd 
parag. and on) is rendered less practicable, by 
reason of the non-correspondence laterally be- 
tween the two sets of Keys, and because of the: 
Fanning and Raised position of the Great-Org. 
Backfalls. (6) There is, at the fore Nose of the 
Coupling Backfall, a Friction, not only by its 
legitimate Traverse, but possibly also against 
its own or its adjoining Sticker. (7) The 
Coupling Action Man.-to-Man. cannot be Regu- 
lated from the front of the Organ. (8) There is 
no Participation (see n, ante) of the Swell-Org. 
Key-Tails when the Great is played upon with 
the Swell Coupled toit. (9) It is exceeding] 
difficult to Remove those Swell-Org. Keys which 
are Couple-able to the Pedals, because the Noses 
of the Action-Squares—not detachable like 
Stickers—placed on the Tails of such Keys, 
prevent the latter from being lifted free of the 
[long] Wires of the Stickers of the Action Swell 
to Pedale. 


The foregoing have been stated in regular 
order of their importance, the kast weighty being 
pied firsts A few additional Remarks are, 

owever, necessary.—No. 1 is of no real con- 
sequence whatever, for the very slight friction 
existent is much more than counterbalaaced by 
the facility gained (with a proper treatment in- 
the Contact of the Coupling to Pedals; see at p, 
ante) for the taking out of the Key, and because 


himself, 


is the more 


the Key-Tail. 


provided,—such difficulty arising from the fact 
of the Great-Organ Pails being set at the front 
of tne Instrument (see again at d, ante, Ist 
parag.), and, therefore, causing the rear ends of 
the Swell-Organ T-Squares to be at some little 
distance from the accessible space between the 
two Manual Windchests (see Summary, at l, 
next, 3rd parag.). And although it is quite 
practicable to employ a form of Regulating 
Mechanism for this type of Coupler which shall 
be properly workable at the Organ Front (see k, 
next, 3rd parag.), such working will require the 
aid of a regular Tool. No. 8 is a real, though 
easily remediable (see o, ante) blemish, but there 
is here this to be said in defence,—viz., that no 
other Organ-Builder, not even excepting Willis 
seems so far to have realised this. 
No 9 is the most serious point of all, because 
the Removal of a Key, or even of an entire Key- 
board, is liable to be urgently required at any 
moment, and in any Manual which has another 
Manual beneath it there is obviously the ad- 
ditional requirement of access to this latter as 
well. There exists also the consideration that 
whenever (as has already been seen to be the case 
here) such Wired-Sticker-driven Key-tails have 
Action Noses resting on them, and such Noses 
are set behind such Sticker- Wires, then the 
Actuation by the Pedal Key of such Manual 
Key has a tendency to tilt up the fore end of 
the latter (see 77, Bis, ante). This No. 9 Defect 
unhappy because it is one so easily 
to be avoided (see %, next, Sth parag.), and 
this, too, witkoxt sacrificing that Participation 
(see A, next, 4th parag.) which constitutes the 
only merit of having the impulse of the Man.- 
to-Ped. Coupling to be given directly against 


[it should be here observed that the writer is 
not absolutely, though being all but absolutely, 


there is thus no BSticker,—the latter not only 
adding to the cost, but rendering Key-Participa- 


tion less easy: see here at s, next, lst parag. ; 


at o, ante; and also again at p, ante, for other 
points there mentioned. No 2 also cannot be 
See now first at 
h, next (9th parag. and on) for a method of 
Front Regulation: to this it is to be added that 
the writer’s Cranked Sticker (see z, ante) favours 


regarded as a fair objection. 


such a Regulation ; but that such Cranking was 
nit at that time known, and is also never 
required for the Skewed Key. There is, in the 
resent Instrument, no difficulty whatever in 
gulating the Swel? Manual from the Organ 
interior, because the Pulls of this Section are 
close to the space between the two Manual 
‘Wind-chests (see at d, ante, Ist parag., for the 
posit of the Grcat-Section Pulls). No 3 algo is 
of little moment, for, provided the Great Section 
Stickers bə long enough, and the Coupling 
Backfalls be set sufficiently high (both of which 
points are properly observed in the Faringdon 
Organ), there can exist little difficulty in Re- 
moving such Stickers quite as freely as there is 
ever likely to be cccasion for. No. 4 is of 
course of more weight in the abstract ; but with 
pre erly seasoned material, and the Coupling 
ackfalls not too long (they are correct in such 
respects in the present Instance), the risk may 
be considered almost non-existent. Here see 
what is said at %, next, asto not having these 
Backfalls too stort. No 5, though important 
in itself, is also not a fair objection : the writer’s 
Clear Coupler was not invented at tho time when 
the Faringdon Instrument was constructed ; 
and in addition to this the comparatively ample 
size of its Pedale Section—i.e., two 16ft. Regis- 
ters and a Super-Octave Coupler to them—ma- 
terially lessened the need for any supplementa- 
tion of the Bass by aid from the Great-Organ. 
No. 6 is of course real. The Transverse of the 
Block-top must be tolerated, but it is too 
a cs re 


* All rights reserved, 


certain that the last-named defect actually 
exists in the Faringdon Organ: a letter to Mr. 


Nicholson has elicited no reply. ] 


Here again collate the present with the 


Hoddeadon Design (comm. at m, next). 


Asa Summary of this No. 1 Treatment we 
may say that although it is, considered as a 
whole, a good one, yet that the presence of the 
three last-named Defects should prevent its 


literal adoption under any circumstances what- 


ever. For tho corrections desirable we now pro- 


ceed io the next. 


h. No. 2 Treatinent.—This virtually consists, 
as just intimated, in a Correction of the pre- 


ceding Three last-named Defects, the Six firat- 


named being generally inevitable with such 
particular [No. 1] Treatment (see, however, 
what follows at a little on, commencing two 


parags. before i, next). 


With the present Treatment the Arrangement 
and Structure of the Clavier-Involved portions 


of the Organ, and of the Manuals themselves 
(see, however, as regards latter, at + Æ, next) 
ure assumed to be exactly as in Treatment 
No. 1. 


Scvciuth Defect (stated at g, ante, lst parag.). 
This may be obviated by applying a Regulating 
Button to the fore end of the Coupling Backfall, 
such Button being affixed on the lower end of a 
Screw-Wire, which passes vertically downward 
through such Backfall Nose. By simply Tarn- 
ing this Wire the desired Regulation can 
obviously be at once obtained. The [Coupling] 
Backfall itself should always, when it carries 
such Button, be so modified in its general form 
as to still ensure the proper Crossing of the Line 
of Centers (see on this matter in Departments 
Couritina - Action, and Kery-Action). The 
Driving-Block will be Buffed, and also slightly 
Sloped as previously directed (see g, ante, 2nd 
parag.). ‘I'he Button should be large enoughin 
its [area] diameter to keep its Backfall-Nose 


the Sticker,—the Screw-Wire of coure then 

passing «p through such Block, and having its 
clutchiog Eye coming below the lattor, and ite | 
Button turned upwards and carrying the Back- 
fall-Nose (see again Departments Couriina- 

Action and Ker-Acrion), But remember that. 
this last arrangement will'probably be not quite 
so favourable to the Regulating—even with the 

said Backfalls set as kigh as possible (see d, ante, 

5th parag.)—, because the Tool cannot be so 
easily inserted. 

—Eighth Defect (also stated at g, ante, let 
parag.). This is easily and effectually got rid 
of by the method already. given {at 0, ante) of 
cutting each Key-tail of the Coupled Manual 
(here, the Swell) into a Fork, and inserting into 
latter the Nose of its Action Square. 


—Ninth Defect (also stated. at g, ante, Ist 
parag.). The method of remedying this also 
has been already described (at p, ante), as con- 
sisting in simply Wiring the Man.-to-Peds, 
Sticker-Head: iuto the Square-Nose instead of 
into the Key~Tail,—of course securing Partis- 
pation (see n, ante) either by the Nose-in-Tail- 
fork treatment (see o, ante), or, if the Froni 
Regulation of the Swell-Org. Keys be insisted on 
(see next parag. but two), by the Clip device to 
be directly described (at j, next). It is, remem- 
ber, only the Swel? Org. Keys which will thus 
have the aforesaid Wiring entered into their 
Action instead of into their Tails. For the 
exact treatment of the Key-Tails and Squares 
Noses see a8 given in the shortly following 
Design (at m, next, 2nd parag.). 


See at this point with respect to the Coupler 
Swell to Pedale being made of the Part kind 
(ref. 9999, next) ;—in which event the just- 
mentioned entering of the Coupling-Sticker of 
course becomes incvitabls for and in one of tha 
two Noses which rest on the singlo Keystail 
of such Swell Manual. 


Before speaking of the Front-Rogulation just 
indicated, it is as well to observe that it may bo 
considered best, on the whole, to here keep each 
Great-Org. Sticker of one same width through- 
out its whole length (see now at m, next), be- 
cause of the presence of the Coupling Backfalls 
between such Stickers, and of the consequent 
Blocks attached to the side-faces of the lattor. 
But be careful that such width actually adopted 
be really sufficient to prevent the possibility of 
an unbidden sounding through any Sticker’s be- 
coming turned askew or across in the Cutting ir 
in such a way as to be jammed, Here see (at 2z, 
ante) how that the Cranked Sticker— described at 
z, ante—renders absolutely impossible any such 
jamming,—of whatever form. the Sticker be. 


It is now desirable to explain the manner of 
the said Front Regulation of the Swell-Org. 
Keys ;—although it is to be distinctly understood 
that such Regulation is not, by the writer, advo- 
cated for the present Treatment, and has, 
therefore, not been included in the regular De- 
fect just Corrected, but added here instead,—ag 
a point of additional or extra information. 


The most simple method of Front Regulation 
for a Manual, whenitsa Action Noses—whether of 
Backfalls, Levers, or Squares—are in direct con- 
tact with its Key-tails, consists in providing each 
such Nose with a Screw- Wire and Bution, of the 
kind which has just been described in connection 
with the Coupler Swell to Great. Here, see the 
description given with latter (at 4, ante, 3rd 
paray.), the first form of which Regulation may 
be faithfully copied for the present Key Regu- 
lation, excepting that now the Button needs not 
to be convex at its under face, and that such /uce 
should here preferably receive the Buffing,—in the 
form of a little circular disc of soft Cloth glued 
thereto, so that the Key-tail (on which such 
Clothed face, of course, rests) shall ‘not itself 
require such Buffing. 
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In the present Treatment No. 


Noses do extend far enough forward for their 
Regulating Wires to be at any rate not in rear 
of the line of the Great-Org. Stickers, or else 
the Regulating Tool will not be able to pro- 
perly operate between these last. It is required 
hero only to add that in‘ all cases where (as in 
Treatment No. 5}; seeat uu, next, 4th parag.) 
there exist no Stickers or other obstructing 
portions in front of the point of sach Regulating 
Wires, the Clatching-eyes of the latter should 
preferably be made largo enough to allow of 
being Turned by the Finger and Thumb. 


(To be continued.) 


PRACTICAL NOTES ON PLUMBING.— 
: XXXVII.* . 


By P. J. Davies, H.M.A.S.P., &o. 
(Continued from page 322.) 


FS; 220 A is a small diaphragm basin bib 

valve-cock, generally silvered ; it is made 
in sizes from iin. upwards, gin. being generally 
use, and is ove of the neatest designs yet in- 
troduced. For rerubbering the valve unscrew to 
topb. B is an end horizontal screw-down 


diaphragm basin valve-cock, aleo suitable for 
urinals, butler’s pantry, sinks, &c. ; 


C is the 


. ordinary spring-valve, generally made to close 
with the stream ; when such is the case a water 
cushion should be formed at the back of the 
- valve to prevent concussion (see Closet Valves). 
D is the ordinary standard for ecrewing the 
` basin-cock A into where the pipe passes through 
- the slab, this is very handy when the basin-cock 
has no other fixing; F is the ordinary lengthen- 
_ ing piece for bringing the nose of the cock 
- forward, and over the basin when the cock is 
.too short. 

Fig. 221 is a diaphragm waste preventing 
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basin-cock, suitable for schools, &c. For the 
action of this cock seo valve 161. 
Lavatory and Urinal. 


Fig. 222 is a lavatory basin and urinal com- 
‘bined. The basin has the usual pull-up knobs 
for actuating the valves from below ; the urinal 


* From the Building News. All rights reserved. 
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the water supply is opened, when the water 
runs fall-bore to flush out the urinal. 


Lavatory Range. 


Fig. 223. This is nothing more than a number 
of lavatory basins, such as before described, 
fitted in a line ; most of the preceding fittings 
may be used. This range is fitted up as 
follows :—First decide upon the number of 
basins, then have. the top I.J, in which make 
the holes for the basins so that the rims will be 
flush with the slab, or if the basins are to be 
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supported on a separate top (generally made of 
wood) then the rims must be let flush into the 
wooden top, and the slab bedded down with 
red-lead upon the rims of the basins, so that the 
water caunot get between, for if it does these 
basins will be a continual nuisance. In this 
diagram (223) the top slab is shown, supported 
upon three standards R, L, P; but it is not 
always necessary, for the slab J may be sup- 
ported by letting it into the brick- work, say 
4lin., and making it good with Portland cement, 
or the slab may rest on wooden bearer, say of 
4lin, quartering, let into the wall between 
each basin or allowed to rest upon & frame, as 
shown at Tig. 222. Having all this settled, 
yee about the wasteM DSA. Sometimes this is 
done as shown in the diagram before us, that is, 
a pipe running along the entire length of the 
range, with lever-valves g, h, e discharging 
direct into the large waste-pipe, or instead of 
lever-valves, simple washers and plugs will 
answer; but wken the washers and plugs are 
used, fix a trap below, because the plugs are 
nearly always left open, and the stink from the 
waste has every chancs to come up; this not so 
much the case with the lever arrangement, 
because the valves are nearly always closed. 
Of course, I do not say that the waste-pipe AS 
D N is to be fixed of such large size or in such 
a manner that it will contain a lot of dirt ; but, 
on the contrary, it must be constructed to be as 
self-cleansing as possible; but with every care 
thero ia sure to be filth collected in these long 
ranges of horizontal pipes. Lately, I have met 
with several fitted up with 4in. iron waste-pipe, 
this, for the emall-waste generally fitted to wash- 
basins, is a mistake, for such large pipes cannot 
be expected to be washed out. In reason, the 
smaller this pipe the better. Say the outlet-valve 
from the basin is `lŁin., then the horizontal pipe 
should not exceed a liin. smooth leaden pipe, 


2 it will, re- | is made to swing with the door, and in such a| with a fall of at least 1ft. in 10ft. ; the trap A, 
member, be necessary that the said Action | manner that by the action of opening the door | should be fixed as near the end basin 


as 
poseible, with a pipe to insure fresh air from the 
outside of the building, but keep its end above 
the tops of the basins, or this pipe may some day 
act as an overflow pipe—that is, when the trap 
A becomes blocked. I have fixed such pipes to 
act as warming and fresh air inlet; but it must 
not be done so as to become a nuisance. Of 
course, from the other or top end of the waste 
pipe at Q, a ventilating pipe must, or at least 
should, be taken to above the level of the first 
air inlet, so as to induce the fresh air to be 
siphoned through the waste-pipe. 


A SELF-STEERING BICYCLE-HEAD. 


i ti the accompanying engraving, we illustrate 

a new form of bicycle. head, which possesses 
several novel features, which render it superior 
to other forms, as our readers— especially 
bicyclists—will readily perceive, one great point 
being that it is self-steering. In this head the 
centre of the neck is removed back from the 
centre of the head, and is held at the top and 
bottom in snugs. When a bicycle is ridden, the 
alternate pressure upon the pedals causes the 
front wheel and, necessarily, the head and 
handle-bar, to oscillate, and with the ordinary 
head, if the rider wishes to move in a straight 
line, and not follow a serpentine course, he must 
hold the handles quite rigid, and-keep them 
square. With the new head the front wheel 
and head are kept straight and square by the 
pressure of the neck upon the snugs. The 
slightest swerving of the front wheel out of line 
with the backbone, throws the centres out of 
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line with centre of the head and the back wheel, 
which causes the spring of the backbone to be 
exerted to pull into the line again, and so keeps 
the front wheel perfectly straight. 

Again, when turning, the action of the centres 
throws the back wheel in a circle, and thus 
prevents the side-slipping always observed 
when commencing to turn a corner, which is the 
cause of the back tire wearing away 80 soon. 
This head is much longer than ordinary from 
centre to centre of neck. The usual length is 
3in.; but this is 5iin., at the same time the 
bead in itself is no longer over all. It is also 
stronger, on account of the head being a perfect 
tube, which in ordinary heads is half cut away 
to allow the neck to enter, thus frequently caus- 
ing the tube to break: itis also much lighter, 
as the barrel is hollow and thinner. This head 
permits the machine to turn in a small circle, 
and it cannot lock. ‘The neck not being con- 
fived inside the barrel of the head, can revolve 
two thirds of the circle, whilst ordinary heads 
only revolve about one fourth of the circle. It 
can be taken to pieces very quickly, and, being 
made of hardened steel, the wear of the parts is 
greatly reduced. Tis head is the invention of 
Mors. W. Gorse and Son, of the American 
Works, Icknield-square, Birmingham, by whom 
H is applied to the bicycles manufactured by 
trem. 


ELECTRICAL ACCUMULATORS OR 
SECONDARY BATTERIES." 
By Prof. OLIvER J. Loner, D.Sc. 
(Continucd from p. 279.) 


O understand fully the action going on ma 
Faure cell it is necessary to know somethin 
about the salts of lead ; for at the present time lea 
seems by far the most suitable matepialforsecondary - 
ac, A 


*From the Engineer. 
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batteries. The protoxide of lead is called litharge, | 


and is of a yellow or puce colour. Its constitution 
is PbO, and its atomic weight therefore 223. The 
intermediate oxide is red-lead, or minium, and its 
constitution appears to vary from Pb,O, to Pb3Q, ; 
but it is most oom ony thie latter, and its atomic 
weight therefore 685. The peroxide, or black oxide, 
or heavy lead ore, is PbO,, atomic weight 239 ; and 
it differs from the two preceding oxides in being a 
conductor of electricity, just as the peroxide of 
manganese MnO, is. The sulphate of lead, PbSO,, 
is also important in the present connection. It isa 
dirty white non-conducting substance, slightly 
soluble in strong sulphuric acid, but quite unsolu- 
ble in dilute acid and in water. It will be formed, 
of course, as soon as red lead or litharge are put 
into dilute sulphuric acid; and unless there is an 
excess it may happen that all the acid gets used up 
in this way, leaving only water, in which case the 
liquid will cease to conduct. A Faure cell must 
therefore contain a considerable space for the acid 
liquid in addition to the space occupied by the 
plates and their coatings. But aven then the 
strength of the dilute acid will become gradually 
weaker if a new Faure cell is allowed to stand for 
some time before a current is sent through it; and 
its resistance will accordingly be pretty high when 
you begin tocharge. While the current is passing, 
however, the PbSO, formed while standing will be 
gradually decomposed, the lead being either 
reduced or oxidised, and the acid being reformed; 
so that the resistance of the cell will gradually 
diminish for this reason. It will also diminish for 
two other reasons, one of which is that the liquid 
is warmed by the current, and the average number 
of dissociated atoms thereby increased; while the 
other is that the spongy lead formed on the — 

plate, and the peroxide formed on the + plate, are 
both conductors; and hence the acting surfaces of 
the plates are practically slowly advancing to meet 

each other all the time the current is charging the 
cell, and the layer of non-conducting oxides and 
sulphate is gradually diminishing in thickness. 
Hence the urgent necessity for the flannel or felt 
between the plates. For, if ever, in the process of 
charging, any portion of the peroxide were to 
reach across to a portion of the spongy lead, a 
bridge of metallic conduction would be completed, 
and the cell would be short-circuited. It would be 
as reasonable to try and charge up a bit of copper 
wire as such a cell. 

We perceived in the last article that a current of 
one ampère was able, in 108 hours, to oxidise a 
pound of litharge to peroxide on the positive plate 
of every cell through which it is passed, and to 
reduce a pound te metallic lead on the negative 
plate in the same time. The oxidation of a puund 
of minium (Pb,0,) to the peroxide can be effected 
by a rather less quantity of electricity, namely, by 
45,000 / 685 70 ampére-hours; there being 
four bonds joined up when Pb,O, is oxidised 
to 3(PbO,). Bat to reduce minium to metallic 
lead requires a greater quantity—eight bonds 
having to be loosed — namely; 96,000 / 685 

140 ampère - hours. ence, provided 
there is no waste and no gas given off, 
twice as much minium will be oxidised in each cell 
by a given current as is in the same time reduced. 
But with litharge the quantities oxidised and re- 
duced are equal. When minium is used, therefore, 
either the cvat of it on the + plate must be con- 
siderably thicker than the coat on the negative, or 
else the ~- plate itself must be expected to be eaten 
into somewhat before the reduction on the other 
plate is finished, and must be made of sufficient 
thickness to stand it. 

Every pound of metallic lead thus oxidised to 
peroxide will require 48,000 / 207 = 230 ampère- 
hours of electricity. 

If any gas is given off, every pound of hydrogen 
collected accounts for 12,000 ampére-hours; or, 
as a pound of hydrogen occupies about 180 cubic 
feet under ordinary circumstances, we may reckon 
the electricity necessary as 67 amp¢ére-hours per 
cubic foot of hydrogen. If any free oxygen is 
detached, the electricity may be reckoned at the 
rate of 13 ampcre-hours per cubic foot, or 1,500 
Amptre-hours per pound. 

Now let us take a single Faure call charged with 
minium, and pass through it a measured current of 
C ampéres for an observed time of T hours. Let 
the gas evolved be collected, and found to consist 
of 4 cubic feet of hydrogen and g cubic feet of 
oxygen. Let the weight of minium reduced to 
metallic lead on the negative plate be called x, and 
the weight oxidised to peroxide on the positive 
plate be called y, both being expressed in pounds 
avoirdupois. Further, let = pounds of the + plate 
itself be oxidised to peroxide ; let a small quantity, 
say x pounds, of hydrogen remain associated with 
the negative plate, either mechanically as bubbles, 
or as a sort of alloy; and let v be the weight ot 
oxygen likewise liberated bat unable to escape, or 
elso used up in some indirect way. Then the fol- 
lowing two equations render a full account of all 
that has gone on, as far as electrical laws can ex- 
press it: 

CT = 70y + 2302 + 1500» + 1349 
CT = 110 x + 12,000 u + 67A 


The quantity g is probably zero if a properly 
weak current has been used in charging. The 
quantities v and v will also probably be small;* 
and, therefore, perhaps, for practical purposes it 

ite 


may be sufficient to wri 


CT = 70y +230: 
CT =14024+ 67h 


Now A, the volume of gas evolved, can be easily 
collected and measured. There remain then the 
three unknown quantities z yz. The above two 
equations are, of course, not sufficient to determine 
them ; but they show us the kind of relation which 
must exist between them, on the hypothesis that « 
and v are negligible. Especially we learn how 
much the + plate will have been attacked at any 
time after the whole of its minium layer has been 
reduced. 

The most direct way of determining C T is to 
insert in the circuit some kind of voltameter, say a 
couple of large copper plates immersed in a solution 
of sulphate of copper; then by the time that one 
of the plates has gained, and the other lost, P 
pounds in weight, the quantity which has passed 

e 


will 
CT = Son P = 377 P ampère-hours. 


HANDY NUT MANDREL. 


NNEXED diagrams represent a handy tool for 
holding nuts while being squared up in a 
lathe. The holder consists of a thimble 
vided with a pin or spline, a. B is a mandrel 
made to fit snugly in the thimble, although not too 
tight to prevent its moving easily in same; cis a 
recess in which the pin a plays and prevents the 
thimble from turning on mandrels; J, b, are 


threads cut on either end. C is anut for determin- 
ing the distance that the nut (which is to be 
ana up) can bə screwed on mandrel at the 
end D. 

In operating the holder the milled nut, C, is 
moved back or forth until the nut, which is screwed 
on end D, and against thimble A, will sufficiently 
overhang the end of mandrel to allow of being 
squared up. By this arrangement any thickness 
of nut may be had without injuring the threads on 
mandrel. The threads on mandrels, as commonly 
made, are soon cut up and rendered useless. 

The tool just described having proved itself time- 
saving and valuable, is, I think, entitled to a little 
space by which it can make itself known. As far 
as I know, it is not patented, and is, therefore, 
free to al]l.—C. C. ABBE, in dincrican Machinist. 


ELEMENTARY LESSONS IN DRY- 
PLATE PHOTOGRAPHY.—AII.t 


(Continued from page 303.) 
Printiag. 


T will be noticed that the prints as they come 
| from the frames are of a more or less unpleasant 
colour. The operation which is to be described, and 
which is called toning, is intended to correct 
this defect, and to give them the pleasing 
colour which we are accustomed to see. Toning 
inay be said to be at once the easiest and the most 
difficult photographic process. Nothing is easier 
than to tone, nothing more difficult than to tone 
woll. Anyone can change the colour of a print to 
a sort of slatey grey; there are not very many who 
can be sure of getting at all times a pleasing tone 
and the exact tint required. The difficulty lies in 
the direction so common in photographic operations. 
A certain result is gained, but the after- processes 
modify this result, so that great experience is 
necessary to know beforehand what will be the 
final appearance of the subject. 

The toning solution mentioned in the last lesson 
(p. 303) is too concentrated to use as it is: it must, 
therefore, be diluted. The common practice is to 


* They are multiplied by large coefficients though, and 
Iam by no means ture how far it is practicable to neglect 
them. [believe the reduced lead is alloyed pretty strongly 
with hydrogen. . 


+ Condensed from the Photographic News. 
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use & large quantity of toning solution, and, if it is 
not exhausted, to keep it for after-use. is ig 
very well for the professional who tones at regular 
intervals, but in the case of the amateur we thi 

it is not advisable. ‘The solution once used is very 
liable to ‘‘ go bad,” the gold being deposited at the 
bottom of the bottle. We therefore recommend 
that beginner estimate the amount of toning that 
will be necessary, allowing a little margm, and 
after he is done, throw itaway. The waste will be 
very smali—so small that it will not be found 
worth while to keep the liquid as residue. If the 
prints be trimmed before toning, one grain of gold 
is amply sufficient for each sheet of paper measur- 
l7in. by 22in. Let, therefore, one ounce of the 
stock toning solution be taken for every sheet of 
paper, and let it be diluted with six or seven times 
its amount of water. 

Now let the prints be taken one by one, and 
placed in any dish which is suitable for washing 
them in ; a common small wooden tub is the best 
ofall. Let the prints be kept from sticking to 
each other, and be moved about by hand. It will 
be seen that the water becomes mi from the 
nitrate of silver in the paper forming chloride and 
carbonate of silver with the salts in the washing 


.| water. The water must be changed several times 


till this milkiness disappears entirely, or almost 80. 
The washing is best done by the light of a candle 
or lamp, as such will not affect the paper. The 
toning must be done in feeble white light, as it is 
difficult to judge the colours by yellow light. Itis 
best performed in a flat white dish at least an inch 
larger each way than the prints. Let one print be 
taken from the washing water, and placed in the 
toning, firat face downwards, then turned face up, 
then down, once or twice, so as to allow the solu- 
tion to act evenly on it. Now let another print, 
and perhaps two or three more, be similiarly placed 
in the solution. It will be noticed that the prints, 
during washing, turn to a brick red. In thetoning 
they will turn to a brown, and gradually to a sort 
of violet or purple. They must be kept in constant 
motion. The best plan is to keep continually lifting 
the undermost print, and placing it on the top. At 
first only a fow prints should be attempted; after 
some practice, a dozen or two may be in the solu- 
tion at once. When many prints are toned 
together, it isa good plan to have two dishes of 
toning, side by side, and keep ee the prints out 
of one into the other, the whole of the prints being 
turned over in a mass when they are all in one 


The difficulty is the one indicated before—viz., 
at the time of toning to discount the change which 
will take place during the after-processes. The 
difficulty is greatly increased by the fact that every 
brand or paper acts in asomewhat different manner 
from any other. Very few ready sensitised papers 
will stand being pushed to the purple stage ; that is 
to say, if the toning is continued to the purple, the 
final result will be disappointing, although the 
prints will look beautiful before fixing. I¢ is 
usually advisable to remove the prints from the 
toning solution whilst thoy are still of a very warm 
brown in the shadows. Itis a good test to watch 
the half-tones, and when these begin to become 
purple or violet, to removo the print. The prints 
when removed are placed in another dish of clean 
water. They must be moved about for a short 
time after first placing them here, so as to get rid 
of the greater part of the toning solution which is 
in the pores of the paper, and which would make 
the toning proceed after it was desired to stop it. 
When all the prints have passed through the toning 
bath they must be washed in several changes of 
water, being kept movirg for about five minutes 
during each change. Now comes the fixing: the 
prints are removed from the washing water, and 
are placed in a flat dish. Sufficient fixing solution 
to quite cover the prints is poured in, and they are 
kept moving for about twenty minutes ; more than 
one change of colour will be noticed during this 
time. The first will be an almost total loss of tone ; 
afterwards the colour will return to something like 
its former self. A further change will take place 
when the prints are dried. After fixing, it is 
necessary to wash the prints most thoroughly for 
not less than twenty-four hours. Is is best done 
in running water, but if this cannot be had, then 
frequent changes will uo. The smallest traco of 
hyposulphite in the prints will cause them to fade. 
The prints, after washing, are allowed to dry spon- 
taneously, being placed on any clean surface ; or 
they may be mounted wet on cardboard. In either 
case they should be afterwards rolled. A rolling 
press is an expensive erticle; but the amateur can 
generally find somo neighbouring photographer 
who will roll his prints for 2 small consideration. 

The great conveuience of roady-sensitised paper is 
that it will keep for a very considerable time, either 
before printing, or between printing and toning. 
The means of preparing such paper is at present a 
trade secret, and when the amateur prepares his 
own paper, he will find that it will turn brown 
after about twenty-four hours. He must therefcre 
do his sensitising and tovizg all in one day. If he 
has time to do tnis, hs will probably be rewarded 
by superior results. We shall therefore describe 
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the process of sensitising. ‘‘ Salted’ albumenised 
paper is purchased—that is to say, paper coated 
with albumen which is impregnated with soluble 
‘¢hlorides. A ‘‘silver-bath’’ is prepared by dissolv- 
ing nitrate of:silver in distilled water. The strength 
of the bath varies with the paper used. Every 
dealer in albumenised paper will state what strength 
of bath is best to use for the particular brand. One 
containing sixty grains of nitrate of silver to each 
“ounce of solution will-suit most papers. Enough 
of this must be prepared to cover the bottom of the 
fiat dish to be used in sensitising to a depth of at 
least jin. The dish'should be half an inch larger 
than the paper in each direction. If much paper is 
‘to be used, itis best to sensitiss in large pieces, and 
cut it ‘into sizes before printing. Professional 
photographers usually sensitise a whole sheet at a 


time. 

A room lighted by a lamp or gas is the best to 
carry on the sensitising process. Strings should be 
stretched in convenient positions for hanging the 
paper on to dry. American clips are useful for 
fixing the paper to thestrings. Let the silver solu- 

‘tion be poured into the bath, and let a piece of the 
paper be taken by opposite corners, and with the 
albumenised side downward-. Let the paper be so 
held that it will first touch the surface of the solu- 
tion in a line between the two corners not held by 
the hands. We again take the simile of a printed 
sheet. Suppose the paper held by the right-hand 
upper and the left-hand lower corners. Now let 
the left-hand upper corner touch the surface of 
the solution, and lot the paper be lowered till it 
touches in a line from the left-hand upper to the 
right-hand lower corners. Now let the two corners 
held in the hands be dropped, first one and then the 
other. If it be carried out properly, there will be 
no air-bells under the paper, but it is best to lift it 
from the solution after about a minute and look, 
to make sure, If there areany, they can be broken 
by gently moving about the paper whilst one-half 
is held out of the solution. The time of floating 
‘varies with different papers and different strengths 
of baths. It should be ascertained when the paper 
is purchased. With a sixty-grain bath from three 
to five minutes is usually ample. Ifthe paper curl 
out of the bath at the edges, it may be caused to lie 
fiat by blowing on it. After the specified time has 

‘elapsed, let the paper be removed from the bath 
by drawing its surface over one edge so as to drain 
off most of thissilver solution. Itisonly necessary 
now to bring it up by one corner to dry. A small 
fragment of blotting-paper ehould be caused 
to touch the lower corner immediately that it is 
hung up. This wiil adhere by capillary attraction 
and collect a drop or two of solation Which would 
other wise fall on the floor. 

If the room be warm, the paper will dry in ten 
minutes ora quarter of an hour. 


USEFUL AND SCIENTIFIC NOTES. 


—— + 0+—_ 


Oorn Cures — Dissolve 1 part of salicylic acid 
in 40 parts of collodion: apply several times a 
week. The corn dissolves with little trouble. 
For hard corns, apply at night a mixture of 1 part 
of carbolic acid, and 10 parts of distilled water, 
glycerine, and soap liniment. Jénvelop with gutta- 
percha tissue, and the corn may generally be 
removed the next morning. For inflamed and 
swollen joints, proceed in the same manner, but use, 
instead of the above mixture, liq. plumbi dil., 
100 parts, and tinct. croci, 5 parts. 


Fast Atlantic Steaming.—A bill, submitted by 
Mr. Robeson to the United States Congress, in re- 
gard to a fast mail steamship liaec, authorises the 
United States Postmaster-General to contract for 
and establish a weekly mail service between Fort 
Pond Bay on Long Island, and Milford Haven, 
Wales, by means of a line of first-class steamships, 
and provides that the vessels shall ba iron or steel 
screw steamships, capable of making at least 18 
miles per hour, and shall be wholly of American 
construction. They shall be allowed to carry 
passengers and their baggage in addition to the 
mails, and do an ordinary express business, but 
shall not engage in any freight traffic. The 
Government shall have the right, in case of war, to 
take for the use of the United States any or all of 
the vessels employed on the line, on paying a 
reasonabls compensation to the owners, not to 
exceed in any case the original cost of the vessels. 
The compensation proposed for the mail service is 
graduated as follows:—12,500 dols. for each out- 
ward bound trip made within six days; 10,000 
dols. for cach trip made within seven days; 7,500 
dols. for each trip mado within 7} days; 5,000 
dols. for each trip occupying more than 7} days. 
The project referred to will be recognised as the 
Corbin-Lorillard line of six-day steamers. 


THe number of hours of bright sunshine recorded 
by Campbeli’s sunshine instrument at the Green- 
wich Observatory during 183! was 1,301, which is 
more than 100 hours above the average of the four 
preceding years. 


SCIENTIFIC NEWS. 


—_+$4-—— 


A’ Comet Wells will be again visible in this 

country at the beginning of next month, 
the following ephemeris for Greenwich midnight 
may be found useful. The brightness is now 
decreasing, and on July 15 it will be equal to 
what it was on April 19 :— 


R.A N. Dec. 

h. m. 8. a i 

Jaly 1, 9 35 58 11 57 
Jaly 5, 10 4 21 10 50 
July 9, 10 28 2 9 47 
July 13, 10 48 1 8 49 


At Greenwich the comet sets on July Ist, 
lh. 44m. after the sun. 


Dr. Bergsma, who lately resigned the post of 
director of the Batavia Observatory, died on his 
way home while passing through the Red Sea. 


The Council of the Society of Arts have 
awarded the Albert Medal to Prof. Louis Pasteur, 
for his researches in connection with fermenta- 
tion, the preservation of wines, and the propa- 
gation of zymotic diseases in eilkworms and 
domestic animals, 


The annual general meeting of the Society of 
Arts will be held on the 25th inst. 


Mr. R. S. Newall has issued a pamphlet 
(Spons) entitled ‘‘ Facts and Observations re- 
tating to the Invention of the Submarine Cable,”’ 
&c. Itis written by way of reply to a paper by 
M. Bede, addressed to M. Damas, in hia posi- 
tion as President of one of the juries in the Paris 
Electrical Exhibition. Mr. Newall claims to 
have been the first to suggest laying telegraph- 
wires under water, and also to have laid the 
first submarine cable. 


The Rev. E.J.Warmington, of Dengie Rectory, 
Maldon, says, apropos of the article on utilising 
the motions of the sea (p. 279), that the method 
of utilising the tides and wind combined was 
anticipated by him, and described in two letters 
to the Zimes (not inserted), and in one to Sir W. 
Thomson, whose remarks at the last meeting of 
the British Association gave rise to them. Mr. 
Warmington considers that a proper system of 
floats could be readily made to gather up the 
forces at present wasted on our coasts. ‘Lidal 
power, with a rise of 6ft., can, he says, never 
give more than its theoretic maximum of 
1-2117th of a horse-power per square yard, 
whereas if wave-motion were utilised by means 
of floats and levers it would give at least 
1-15th. Floats could be fitted at many places 
where reservoirs would be impossible, and 
as they could be used at many points around 
the coast, the power could be transmitted by the 
shortest route. From „the papers recived by 
us, it is not clear how the motion of the waves 
is to be transmitted in such a manner as to drive 
a dynamo-machine. 


Mr. C. Chevallier, electrician at Aden to the 
Eastern Telegraph Company, has moditied some 
of the arrangements of Sir W. Thomson’s siphon 
recorder. He dispenses with the large electro- 
magnets excited by a Daniell battery, and uses, 
instead, a powerful permanent magnet made, 
we believe, of steel containing from 2 to 3 per 
cent. of tungsten. With one of these improved 
magnets good signals have been obtained on the 
recorder through the Aden and Zanzibar cable. 


Mr. G. W. Webster has discovered a method 
of correcting over-exposed gelatine plates. He 
adds to the developing solution a little citrate 
of soda, about four grains, presumably of a 
saturated solution, for every drop of ammonia. 
The effect is to check devolpment while allow- 
ing intensification to proceed. The best pro- 
portions are unknown: those given have yielded 
good results in Mr. Webster’s hards. 


The largest gas-lamp in the world is said to 
be one used at the Darlington Art Iadus- 
trial Exhibition, made by Mr. Heron, of 
Manchester. It gives a light equal to 2,000 
candles. ItisSf:. high by 6ft. broad, and has 
50 duplex burners, each consuming 10ft. of gas 
per hour. 


Some experiments on the conducting power 
of the earth for tremors, have been reported to 
the Seismological Society of Japan by Prof. 
H. M. Paul. He uses a vessel containing 
mercury slightly thickened with tin, which is 
screwed on to a post sunk about four or five fect 


into the ground. An express train passing at a! 


distance of three-quarters of a mile set the 
mercury vibrating for three minutes, and a one- 
horse vehicle passing along a gravelled road 
500ft. distant sensibly agitated the mercury 
whenever the wheels passed over a stone. 


The report on the incandescent lamps exhi- 
bited at the Paris Electrical Exhibition has been 
published, and from that we find that the maxi- 
mum effiziency cannot be assumed to exceed 300 
candle-lights. per horse -power of current. 
Edison’s lamp takes the first place in these 
experiments; but since they were made con- 
siderable improvements have been effected in 
some of the other systems. 


A splendid conversazione took place at the 
Royal College of Physicians, in Pall Mall, on 
the 14th inst. The Prince of Wales was present, 
and examined with great interest some fine 
stained specimens of the bacilli of tubercle, 
which were exhibited by Miss Watson Cheyne 
and Mr. E. M. Nelson. The greater part of the 
Prince’s visit was, in fact, devoted to these 
specimens, which were shown to him by Mr. E. 
M. Nelson, and which excited also much interest 
among leading physicians as being now supposed 
to be the primary cause of consumptive diseases. 
Professor Tyndall also exhibited, by means of 
the electric light, his new experiment upon the 
interference and reflection of sound; also some 
curious phenomena of colour, due to exhaustion 
of the retina when the eyes are continnously 
directed upon discs of brilliant colour, and by 
consequence a white ground appears to be of the 
complementary colour. Many objects of artistic 
and scientific interest were exhibited. 

Mr. Michael Raynolds’ long-promised book 
on the important subject of ‘‘ Continuous 
Railway Brakes,” will be published this week 
by Mesara. Crosby Lockwood and Co., of 7, 
Stationer’s Ha!l-court, Ludgate-bill, London. 


Some interesting physical methods were _ 
described at the sésance of the French Academy 
on 5th June. One is for ascertaining the 
specific heat of mineral substances, which it is 
difficult to get in larg? mass. It is devised by 
MM. Thoulet and Lagarde, and is on the 
following principle: — Suppose two thermo- 
electric junctions in two small tubes containing 
a liquid of known specific gravity. The sub- 
stance under examination being heated to a 
known temperature and put in one of the tubes, 
the deflection of the galvanometer measures tbe 
rise of temperature. This result is compared 
with that obtained from a typical substance— 
e.g., pure copper. Water or oil of turpentine 
was the liquid used. A compariaon of the 
numerical rssults for several minerals whose 
epecific heat was measured hy Regnault, 
with tho numbers got by that physicist, 
proves the exactness of the method. Again, 
a hygrometer, acting by condensation, was 
described by M. Crova. It consists of a 
nickelised tube, brightly polished interiorly, 
and closed at one end with grqund-glass, and at 
the other with a lens. The observer looks 
through it towards a source of light, applying 
the lens to the eye. The air to be examined is 
drawn slowly through the tube, entering and 
leaving by tubulures at the ends. Round the tabe 
is a cooling arrangement, a cylinder holding 
sulphide of carbon, through which air is p Bed. 
When the dew-point is reached, striking 
changes occur in the interior aspect of the tube, 
the dew appearing as dark brown spots. By 
raising and lowering the temperature several 
times, these are made to go and come, and a 
thermometer-balb being inserted in the sulphide, 
the dew-point can be estimated very accurately. 
M Violle described a new calorimeter. : 


It has been recently announced by Herr Her- 
mann, that germinating seeds (e.g., p288), in 
water or moist surroundiog, show a regular and 
strong electric current, the radicle being nega- 
tive to the cotyledons. The strength is often 
over one-tenth ofa Danicl. He is investigating 
the phenomenon. 


From a comparison recently made by M. 
Pfarski it appears that the new Volga Bridge, 
near Syssran, 1,485 metres, is the longest in 
Europe; but it is exceeded by several in America 
—viz., the Victoria Bridge over the St. Law- 
rencs; the Delaware Bridge, Philadelphia ; and 
a bridge over the East River, each 1,500m. ; 
Ohio Bridge, near Louisville, 1,615m.; St. 
Charles Bridge, over the Missouri, 1,993m. ; and 
Parkersbucg Bridge (the longest), 2,147m. 
After the new Volga Bridge, rank, in order, 
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the Hollands-Diep Bridge, near Inverdyk, 
1,479m. ; bridge over the Pongabuda, near 
Gooty (India), 1,130m.; Dniester Bridge, near 
Kiew, 1,08lm.; Rhine Bridge, near Mainz, 
1,028m., &c. 


While a considerable degree of comfort is now 
realised in railway travelling, there is still 
roum for improvement, and we may invite at- 
tention to a new system of interior suspension 
in carriages, by M. Delessert, lately reported 
on with approval in the French Société d'En- 
couragement. It has been employed a few 
months in twelve first and second-class carriages 
of the Chemin de Fer de l'Ouest. Not only does 
the body of the carriage reat on springs, but the 
seats, backs, and (cut-out) foot-boards form one 
whole, which is supported on steel springs con- 
nected with a standard near the sides of the 
compartment. Thus a double suspension is 
obtained. The prevention of vibration, usually 
experienced through the floor, is of great 
advantage to invalids and nervous persone., The 
cost of alteration is about £38 for a first-class 
compartment ; which would be somewhat high, 
it is remarked, were it not that there is com- 
pensation in increased durability, through 
reduction of shocks and vibrations. (Illustrations 
of the system will be found in the Society’s 
Bulletin.) 


In view of the large use now made of hempen 
straps for driving-gear, means of transport, 
slaters’ chairs, &c., Herr Weinlig has recently 
made experiments with a variety of those straps 
(from a manufactory in Halberstadt), with 
reference to rupture. While cotton straps 
stretched about 6 per cent., the double hempen 
ones stretched 11 per cent., and the four-fold 
9°5 per cent. It appeared—(1) That Russian 
hemp is superior to Italian, about 10 per cent. ; 
(2) that cotton straps bear scarcely more than 
half the breaking load of hempen straps per 
square millimetre of cross section. (3) Straps 
broke quite gradually one thread after another. 
There was first a slight crackling, then the 
threads broke with distinct suund. (This pro- 
perty is valuable, as it insures great safcty, if 
the straps are often tested). (4) The consider- 
able uniformity of breaking louds in each case 
proves that these straps can be woven of great 
regularity and perfection. (5) In use of the 
straps for slaters’ chairs and lifts, 8 to 10-fold 
safety could be attained; so that, on an average, 
0°4 kg. per square millimetre cross section (not 
counting vacant interatices) may be taken as the 
permissible load. 


Tar demonstration of the third pendulum law, 
Prof. Mach, of Prague, uses an arrangement 
whereby the plane of oscillation can be variously 
inclined to the vertical (the time of oscillation 
increasing with this inclination). The pen- 
dulum-bob is supported by two divergent rigid 
bars within a rectangular frame, which can be 
tipped and fixed. Ili the tipping goes as far as 
90°, the time of oscillation becomes theoretically 
infinite (00). The pendulum does not return to 
a position of equilibrium, but goes onin one direc- 
tion till its kinetic energy is destroyed by friction. 


The immigration to New York in April reached 
the high figure of 70,376, showing an increase 
of 9,100 over the same month last year. The 
total arrivals from January Ist were 142 716. 
As compared with April last year, the Nor- 
wegians show the greatest increase (2,332 against 
317). The Danish immigration is increased 
nearly 100 per cent. The immigration of 
Russian Jews was increased more than 200 per 

.cent,, but there is a greater proportionate fall- 
ing off in the Polish Jews. 


In a paper recently read to the French 
Society of Civil Engineers, M. Cocne expresses 
surprise that the Seine is not better utilised for 
traffic between America and Europe. Rouen, 
with its new quays, has had an increase in ton- 
nage of merchandise from 400,000 to 1,500,000 
in five years, and is the fourth port in France. 
But it should be made possible (M. Ccene 
holds) for the large ships of modern build (some 
of them 5,000 tons) to come to Rouen; and the 
first thing to be done is to form, in the bay of 
the Seine, an embankment of large size, giving 
a better direction to the principal channel of 
tho estuary. The estimated cost, 25 million 
francs, would be diminished by 15 millions for 
recovered land. An immense sheltered road- 
stead, 4,500 metres long by 2,200 broad, would 
be formed before the port of Havre capable of 
accommodating the largest fleets. 


A curious fact in connection with instanta- 
neous photography is noted by a correspondent 
of La Nature. 
drawn by a trotting horse, all the parts are 
given with irreproachable distinctness, except 
the wheels, which, in their upper part, are less 
distinct than in the lower. The reason is (as 
can be easily shown), that the spokes of the 
wheel have a much greater velocity when at 
the upper part than when their extremities 
are near the ground. 


By reason of improvements in the telephone, 


M. Van Rysselberghe, director of the meteoro- 


logical service in Belgium, lately acbieved the 
remarkable result of telephoning and telegraph- 
ing on the same line at the sametime. A Morse 
telegraphic message was sent from Brussels to 
the engineer-director of telegraphs in Paris, 
and an oral message was sent by the same wire, 
which was heard while the Morse receiving 
apparatus was in action. 


One feature of the interesting scheme for high- 
speed railway travelling, developed by Mr. 
Le Vanina paper to the Franklin Institute (and 
in which he aims at ninety miles an hour), is 
construction of the permanent way, so that 
stations shall be located at summits, and the 
force of gravity of the train assist the locomo- 
tive both in starting and stopping, it being im- 
portant to lose as little time at the stations as 
possible, either in stopping or starting; to keep 
up a high speed to a point a3 near the station as 
possible, and in starting to get the train under 
full speed in the least possible space of time. 


LETTERS TO THE EDITOR. 
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[We do not hold ourselves responsible sor the cpinions of 
our correspondents. The Editor respectfully requests thait all 
communications should be arawn up as briejly as possible. } 


All communications shouid be addresse ? to the EDITOR of the 
Enoutsh MEcHANIO, 31, Zavistock-sirest, Covent-garden, 
C. 


All Cheques and Post-ojice Orders to be made Payable to 
J, PASSMORE EDWARDS, 


*.* In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Leter, as well as the page on 
which it appears, 

‘ I would haye everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original,” 
—ontaigne’s Essays. 
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¢ HEROCULIS.—* 1888 AND I 1884.— 
2 1555. 


120179.]—Tu following are some of the latest 
measures of Z Herculis (letter 20122, p. 305) :— 


Hirss 120:75° : 1'498” : (4 nights), 1879-6, 
Borerasas 122:0 :152 :(3 ,, ), 1879'45. 
Seabroke. 120°7° : 1:62 : (2 ,, ), 1879:65. 
CTT 114:1° : 1°34 :(3 ,, ), 1880 49. 


The anglo and distance at the present time are 
about 103° and 1°55". Next year, the distance will 
be 1°65” +, and the comes will remain at about this 
distance until 1888, when the stars will gradually 
commence to close up. Mr. Simms ought to see it 
with even a smaller aperture than 4in. Dawes 
saw it well with 3°Sin. when the central distance 
was about 11”. The late Mr. T. W. Barr found 
“the pair well separated” with his ogin. Ross; and 
I notice that Mr. Gardiner says on p. 278 of the 
volume of the ENaLtIsH Mxrcuanic referred to by 
Mr. Simms, that it was seen by him in June, 1880, 
with a 3fin. telescope reduced to 3iin. The reddish 
colour of the companion is strikivg, I saw it last 
year, but with difficulty, with the 3!in. Sheep- 
shanks equatorial belonging to the B.A.S., the 
companion appearing asa reddish dot not perfectly 
separated from the large star. The object-glass 
of this telescope is, however, not a very perfect 
one, and the power used was not high enough to 
divorce the components. 

£ 1883. This star is probably a binary, and is 
now closing up. The latest published measures 
are, HI. 257°17°: 0°730" : (3 nights) 1879°46. The 
principal star of £ 1884 is brighter than that of È 
1883; but the difference between the two com- 
ponents is greater. E says of his 1883, ‘at prior 
minor.? EDI 1884 is a naked eye star, and the 
components have been relatively fixed since 1829. 
- With regard to one star, © 1555, in Mr. Perry’s 
letter (20070, p. 260), I would remark that Smyth’s 
measure of Cis ‘‘Smythian.’’ I have noted in the 
“ Appendix ” to the ‘‘ Handbook of Double Stars?’ 


In the photograph of a vehicle | & 


two measures of C by De. and Eng., and in a 
recent communication to these columns I sug» 
ested acorrection to Eng.’s distance, which brings 
it into excellent accord with those of De. and 
Mr. Perry. H. Sadler. 


P.S.—Would Mr. Perry, kindly measure the 
third companion of  Bootis? There is only one 
measure in existence, viz., Ma's, and that is pro- 
bably 100° in error, or else it belonge to È 1893. 
If this faint star is not physically connected with 
č it is probably now in about 350° + 24" +. 
The discoverer, Sir J. Herschel, says it is almost 
the ‘‘ minimum visibile ” with his 151in ee 


WELLS’ COMET. 


[20180.]—Soon after writing letter 20036, page 
237, containing the elements of an orbit for Wells’ 
comet found by projection, I began strongly to 
suspect that the comet had been disturbed in its 
path about April 23rd, so that all observations 
prior to that date used to find an orbit would 
throw the results in error. Iwas confirmed in this 
opinion by the comet getting before the places I 
had assigned for it. In finding the orbit, I had 
used an observation of April 8th, before the sup- 
posed disturbance took place; and to make the 
orbit agree with that position, it had to be altered 
a little, making the perihelion distance too great, 
causing the predicted places, while on the same 
apparent path, to be behind those occupied by the 
comet. I have since found an orbit from obser- 
vations since the supposed disturbance took place, 
which agrees well with all the positions, but which 
cannot be made to agreo with the observed places 
before April 23rd, ‘he place for the comet on tho 
orbit and the observed p'ace diilering more than a 
degree and a half in wpparent position for April 
8th, the difference getting less as the observations. 
approach the 23rd. This orbit agrees very closely 
with that given by Dr. Openheim, in your 
“ Scientific News ’’ column (page 258), except that 
I make the perihelion passage a few hours earlier, 
and distance a trifle less. , 

It may seem very bold to make this announce- 
ment, and I have hesitated to do so, while I have 
investigated and tested the matter in every way I 
can think of, and I have not been able to come to 
any other conclusion, the graphical method I adopt 
being very favourable to the discovery of any in- 
equality in the motion of these bodies, while, from 
the mathematical method, though causivg great 
difficulty, it might remain long undiscovered. 
Such, I think, has been the case with the present 
comet, 

It seems to me there is nothing very improbable 
in the supposition that the comet may have passed 
through a dense portion of some meteor stream, 
and so have been deflected a little from its previous 
course. 

I should like to direct your readers where to 
look for the comet when it is again seen above our 
horizon. My last observation was on June 3rd, 
and four weeks is a long way ahead, around so 
close a perihelion passage, to predict with accu- 
racy. Asking, then, for the indulgence of your 
readers in this matter, I would say, search for the 
comet about 10° to the left of the planet Venus, 
at 9h. 30m. on July Ist, R.A. 9h. 40m., Dec. N. 
14°, this point setting a few minutes after the 
planet. On subsequent nights the comet will be a 
little more distant from Venus, and set a little 
later. It seems that the comet will pass near the 
Farth’s orbit about July 10th, near the place 
occupied by our planet on April 12th. 

J. Lane. 

29, Wyvis-street, Bromley, E., June 17th. 


WORK DONE BY AN 8'5in. BROWNING- 
WITH REFLECTOR, 43 COMÆ BER., 
25 CANUM VEN., » 1772, 2 1819, B 224, 
č BOOTIS, « BOOTIS, £ BOOTIS, 1 (B) 
CORONÆ BOR., n CORONÆ BOR. ;’? 
BOOTIS, } SERPENTIS, O.}¥. 298, 6 
619 SERPENTIS 55, 8 355, A OPHIU- 
CHI, © 2062, ¢ HERCULIS—THE OBBI- 
TAL MOTION OF SIRIUS—OBSERV- 
ING WEATHER IN NORTHUMBER- 
LAND. 

(20181.]—I turnx Mr. C. Gaudibert (No. 89S, 
p. 305, letter 20120) must be congratulated on pos- 
sessing an exceptionally fine instrument if he can 
clearly divide 42 Come Ber. and 25 Canum Ven. 
It is a With-Browning reflector of S'õin. aperture. 
Now, according to Dawes, the least separable dis- 
tance of an object-glass of that aperture is 0:936". 
Of 42 Coma Ber., Dawes writes (quoted by Gled- 
hill) :—“ It is one of the closest of U's discoveries. 
It requires the finest and largest telescopes.” 
O.. found it single in 1870, and the samo ob- 
server gives the distance of the components at 
0°30" in 1874. Dunér measured it in 1875, and 
gives the distance 0 32”. The Washington cb- 
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servers in 1876 give the distance varying between 
0°38" and 0°42”, and Jedrzejewicz, in 1880, found it 
‘‘oblong,’’ but B, in 1879, gives the distance 0°68”. 
I have measured it on three nights this year, and 
find the vacancy 0°5", 0°3", 0:4" respectively, giving 
a mean of 0'4”. I donot think the distance, as it 
is at presant, is understated. Smyth could never 
fairly divide it, and Chambers's note on it is: ‘‘ This 
binary is as remarkable for the closeness of its 
components (even when at their maximum distance), 
as for the shortness of its period; which is certainly 
no more than about 25 years. Observations of it 
are at all times very difficult.” Now, assuming that 
Dawes’ rule as to the least separable distance 
of an 8'din, object-glass holds good for a mirror 
of that aperture, this star ought to be beyond the 
reach of Mr. Gaudibert’s instrument; and if he 
sees @ ** black division between the discos (which he 
doubtless does), I think, in any oase, his mirror 
must be a very fine one (which we should expect 
as Mr. With’s handiwork), and it also raises the 
question whether a roally fine mirror does not 
possess superior defining power to an object-glass, 
equally good, of the same aperture? | 

In regard to 25 Canum Ven, he merely elongates 
this difficult and unequal pair; but if he reall 
sees the companion (which I do not doubt) 
consider it a very wonderful feat, both for his 
aperture and eye, for this star is far more difficult 
than 42 Coma Ber., and a much severer test. 
From 1856 to 1875 Secchi, Dembowski, Dunér, 
Wilson, and Seabroke, the Washington observers, 

and Gledhill found it ‘elongated’ or “ single.” 
, ` Schiaparelli measured it in 1876, P = 161:03°, 
D = 0'42". B also measured it in 1880, P = 155:0°, 
D = 0°60". I did not see the companion in 1881. 
Indeed, during the apparition of thestar there was 
20 night good enough to give mea chance of doing 
so; but I have made six measures of it this year, 
with the result stated in my last letter, 

From 1833 to 1841 the angle was from 70° to 72°, 

and ‘O. ©’s.’’ interesting note (quoted by Gled- 
hill), says:—‘‘The feoble angular motion from 
1833 to 1841 indicates that the satellite was in 
apholio in that period. The apparent ellipse is 
evidently very narrow. We shall probably see the: 
companion emerge from the rays of the principal 
star ‘under an angle of position between 180° and 
90°. If so, the period of revolution does not 
greatly exceed a century.” Doberck has assigned 
a period of 124 years. Ths inequality of the com- 
ponents (5, 7°6) as wel! as their closeness, domand 
that telescope, eye, and atmospheric conditions 
shall all be of a high order. I should certainly 
have thought it was beyond the reach of Mr. 
Gaudibert’s aperature; but I am glad to see he is 
able to deal with it. 

If you can spare the space, it will doubtless add 
much to the interest of my measures if I give com- 

arison ones atintervals of a few years—at least 

in the case of rapid binaries—together with brief 

Pa eee remarks. For these I shall be in- 

debtedjalmost entirely to Mr. Gledhill’s ‘‘ Haud- 
.» baok of Double Stars.” 

An continuation of my measurements, we have: 


-£1772. B.A. 13°37. Mags. 5°8, 8'2. 
P = 236°0° D= 2°65" Ep. 1882-40 


’-@lodhill truly calls this ‘‘ a beautiful pair.” He 


Perry, 


1 (B) Corone Bor. R.A. 15°14. Mags. 5°6, 6:1 


P = 3025° D =10' Ep. 1881-39 
P = 304-5° D=1+1" Ep. 1882:38 . 


n Corone Bor. R.A. 15:18, Mags. 6:7, 7:3 


Dembowski P = 440 D = 1°04 Ep. 1870-38 
Gledhill P= 446D=11 ,, “44 
Dembowski P = 66:0 D = 1:86 ,, 6'41 
Gledhill P= 716D= 07 ,, 6°34 
Doberchk P = 926D = 061 ,, 8:40 
Burnham P = 114:3 D = 0-46 >, 8062 
Perry P = 1191 D = 0°46 ,, 1°40 
Perry P = 1334 D = 0°34 ,, 2°38 


This is a rapid and remarkable binary. Its period 
appears to be about forty-three years. From the 
above measures it will be seen that it is now closing 


up, and its change of angle is very rapid. 


p Boötis. R.A. 15:20, Mage. 6°7, 7°3. 


Dembowski P = 1661 D = 0°62 Ep. 1870-39 
son an í “412 . 

Seabroke P = 151 0D=0 4d ” 3 25 
Dembowski P = 141.9 D = 069 ,, 5:41 
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Morei es } P=M76D=07 , 7-44 
Doberok , P = 1377 D = 0°63 ,, 8°49 
Jedrzejewicz P = 1225 D = 06 ,, 80°65 
Pe P = 1220D = 07 _ , 1-41 
Perry P = 1153D =04 ,, 2°39 


H: says: ‘This star is a severe test for a tele- 


scope,” and delares that “none but the finest are 
competent to deal with it.” 
requires a superb night.” Chambers tells us that 
“í the recent values for the period of this star differ 
widely.” They range from 314 to 182 years. 


Dawes says, ‘‘It 


The published measures seem to show that the 


distance between the components has varied (since 
its discovery in 1781) from the greatest, 1°69", 
given by H: and South in 1823; to the least 0'31”, 


given by Madler in 1851. 


ô Serpentis. R.A: 15:29, Mags. 3, 4. 
P = 191:5°. D = 3:8" Ep. 1830:59. 


Gledhill says that one of the components is 


probably variable in its light. 


> 298. R.A. 15 31, Mags. A, 7; B, 73 
AB. P = 176 0°. D = 0 3!” Ep. 1881-40 
A difficult star, the published measures of which 


appear to be somewhat remarkable. 


B 619 Serpentis. 55 R.A. 15°37, Mags. 6'5, 7 
Burnham, P = 369°7°. D = 0°57" Ep. 1878°3 
Perry, P= 00° D =041"Ep. 82°38 
Ona of Burnham’s discoveries. 


B 355. R.A. 16-4. Mags. 7°3, 8. 


Burnham P = 279:3 D = 0°34 Ep. 18763 
Perry P = 2675 D=031 ,, 82°40 


Also one of Burnham’s discoveries. It was 


clearly and neatly divided. 


A Ophiucht. R.A. 16-24. Mags. 4, 6:1. 


a 


Washington 


o 
observers, P = 36°l D = 1:45 Ep. 1876:44 
P=380 D=1-41 ,, 81°39 


H, says of this star:—‘‘The object is uncom- 


-aays.it is a binary, and gives the colours of the | monly beautifal; but it requires a most excellent 


components, A, yellow; B, very 
that the colour of B probably changes. I find it a 
‘purplish blue. 
F 1819. R.A. 14:9. Mags. 7'9, 8. 
P= 199°0° D = 1⁄3" Kp. 1881-39 
P = 198°6° D = 1:2’ Ep. 1882:38 


A slow-moving binary discovered by È. 

B 224. R.A. 14°7. Mags. 8:9, 9:3. 
B, P=71:0° D = 0°67" Kp. 1875°7 

Perry, P = 60:0° D = 0-41" Ep. 1882°'38. 

One of Burnham’s discoveries. There appears 
to bo a diminution of both angle and distance, if 
my measures are correct. It is by no means diffi- 

~ cult. 
- Z Boötis. R.A. 14°35. Mags. 3°56, 3°9 


` P-= 297-0° D = 0-72" Ep. 1880°50 
t = 294°3° D = 065" Ep. 1881:39 
L = 2980° D= 057" Ep. 1882-38 


e Boötis. R.A. 14:39. Mags. 3, 6°3 
P = 329°0° D = 2°82" Ep. 1882°37 
P = 328:1° D = 2°58” Ep. 1882°41 
P = 327:5° D = 227" Ep. 1882°42 
He says of this very beautiful binary—if it be 
such—that it is ‘one of the most difficult stars to 
measure correctly, Rigel excepted.” His father, 
Hi, remarked that it ‘has the appearance of a 
planet and its satellite, both shining with innate, 
but differently coloured light.” 


£ Boötis. R.A. 14-45. Mags. 4'7, 6'6 


P = 269:0° D = 4-24" Ep. 1880-52 
P = 2730° D =4 7 Ep. 1881-40 
P = 2710 D= 4 1" Ep. 188239 


blue; remarking | telescope to see it well... . 
the two stars is much like that of a 


The appearance of 

anet with a 

large satellite or small companion.’ tt is a binary, 
but its period is variously computed at 88, 95, and 
233 years. Chambers says the latter is most cor- 


> 2062. R.A. 16°28. Mags. 8:3, 11. 


(e) 4 
P=11270 D=2°6 Ep. 1881:38 

In the ‘* Observatory,” Vol. IIE., p. 381, Mr. 
Gledhill makes an appeal to amateur astronomers 
possessed of large telescopes to examine certain 
stars, a list of which he gives. This is one of, 
them. He says :—‘' Dembowski could not see the 
companion in 1865; Burnham saw it in April, 
1874, but it was invisible on a very fine night in 
June of that year. He saw it well in May, 1875 ; 
distance, 2:8".” 
6 Herculis, R.A. 16 3; Mags., 3, 6°5. 


Le] a 
Dembowski, P = 190:8 D=1°09 Ep. 1870-49 
Dembowski, P = 149:0 D=141 ,, 1876°52 
Doberck P =12%9 D=128 ,, 187861 
Perry P=115 D=12 4, 188067 
Perry P=1088 D=10  ,, 1882-41 


A very remarkable binary, discovered by Sir 
William Herschel, who remarked :—‘' My obsor- 
vations of this star furnish us with a phenomenon 
which is new in astronomy ; it is the occultatian 
of one star by another.” This was in 1803. It 
describes an orbit whose plane is nearly coincident 
with the visual ray. From 1828 to 1831 it appears 
to have been single; but in 1834 the companion 
was plainly seen again by Z. Gledhill says :— 
t The sudden reappearance of the comes at first led 
him (.) to suspect that variability was the cause 
of the difficulty he had so long experienced, and 


he was much surprised to find the companion 


in almost the same straight line as that in 
which he saw it eight years before. Great was 
his delight, on copying the observation into the 
book containing mean results, when he found that 
the comes was in the same line nearly, but in the 
opposite direction. There had been an occultation, 
and all the difficulty which had so often vexed him 
for eight years was completely explained.” 2. says 
this star ‘‘offers the astounding velocity of an 
apparent and very elliptical orbit revolving in little 
more than 14 years,” Other computers, however, 
make the period from 31 to 36 years. 

Your readers will not have failed to notice the 
exceedingly interesting item in your report of the 
Greenwich Visitation (No. 898, p. 802), in regard 
to the motioz of Sirius, by which it appears that 
the spectroscopic observations on this star ‘‘ reveal 
a pro ive diminution from about 22 miles a 
second, in 1877 and 1878, to about seven miles a 
second, or less, this year; and, as other stars do 
not show anything similar, it appears likely that 
the change is due to the orbital motion of Sirius.” 

Iam sorry to say the observing weather here 
has been very little, if any, better than it was last 
year, and my opportunities of taking measure- 
ments are rare. 

Jevon J. Muschamp Perry. 

St. Paul’s Vicarage Observatory, Alnwick. 


HOW TO MAKE A FLAT FOR A 
NEWTONIAN BREFLEOTOR. 


[20182.]—-I wIt describe a method that will suit 
the amateur better than the usual trade method, 
which is hard work, and, as 20 or more are made 
at once, is, of course, economical, but is beyond 
the requirements of the amateur. I can speak 
of its results being highly satisfactory to myself. 
Plate-glass (polished) offers a good start for flat- 
making. Any sort will do; I prefer, however, 
the St. Gobain or Union plate. Supposing that a 
flat lin. in the minor axis is required, a circle 4}in. 
in diameter and not less than jin. thick must be 
obtained. This should be cut well away from the 
edge of the sheet. This is important, as the edges 
of plate-glass are much rounded off, and that would 
prove detrimental in this mode of working. If 
the operator has a pair of ‘‘shanks,’’ or makes a 
pair, and he will require them further on in the 
process, he could get a square of glass and chip it 
round himself. 

The ‘shanks’ are very simple and useful tools, 
made of wrought-iron rods 7-16in. square. I give 
a sketch, Fig. 1. Length from rivet A to thumb- 
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loop B, 7in., the loops 14 by 14 inside measure. 
There is no great nicety required about them ; the 
rivet should be loose and easy. The mode of using 
the shanks is to hold them like a pair of scissors, 
then nibble off very small chips until the glass is 
nibbled inte the required shape. : 

Three tools of brass or iron are required for 
grinding the surface ; the diameter the same as the 
glass disc to be worked; these tools should be ?in. 
thick in the middle, furnished with a screw-boss. 
Fig. 2 will give an idea. 

he surfaces of these tools should be turned true 
across in a slide-rest lathe, then seraped and ground 
to fit together accurately, in any order; [ will 
call them respectively, Nos. 1, 2, and 3. land 2 
must fit, 1 and 3 must fit, and 2and 3 must fit— 
thus, each is a perfect plane. ‘I'he mode described 
for specula tools will fulfil all the requirements of 
this set of tools. 

It should be borne in mind that the absolute 
flatness of the tools in the first place is of the first 
importance. Any attempt to produce a perfect 
plane by using one surface only must fail. When 
the grinding-tools are got to perfect fitting, No. 1 
serves the purposo of holding the disc of glass 
throughout the grinding and polishing processes. 
A mixture of 1 part resin and 4 parta beeswax is 
suspended inside an earthen pot in a piece of 
cambric—an ordinary,jam- pot will do. This should 

be melted and strained through, by being placed in 
an oven if possible. A cover of card, or tin—no 
matter what, in fact, to keep out grit—should be 
placed over it while the double process of melting 
and straining is going on. 

The tool], No. 1, now heated sufficiently to melt 
the cement into flowing, should be placed, when 
covered with cement, in a level position over a 
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zas-stove or spirit-lamp. The glass circle, warmed, 
must be placed on the tool, and gently and evenly 
pressed down as close as possible. When the tool 
and glass are perfectly cold, tool No. 2 is secured 
on the ‘“‘ bench screw’’ or post, described in the 
letters on specula working. 

No. 2 emery, or the flour emery of commerce, 
should now be used with water, and the glass 
ground ‘‘ up” or made to fit the surface of No. 2 
tool. This is best done with straight strokes in 
grinding of a length equal to half the diameter of 
the tool; that is, you expose the middle of the tool 
at each rub. Care must be taken to rotate the 
glass by a uniform motion, one revolution in 50 
strokes is enough. When all the polish is ground 
off the surface being dealt with, the flat can be 
smoothed in the same manner as specula, with this 
difference; tool No. 3 must be used for the last 
emery’s, the No. 6 described ın my letters on 
specula working. As there would be a lot of 
travelling over old ground, I must ask our readers 
to refer to the letters mentioned many times yet, 
to save valuable space. Prismatique. 


(Lo be continued.) 


PARABOLISATION OF SPECULA. 


(20183.]—I trust the following investigation 
will suit Mr. Waseell in his experiments on the 
parabolisation of specula (letter 20142). Referring 
to the accompanying diagram— 
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P pm- z= Bry? + yo =~ Aap d 4a 
4r» — y* 
dain es 2p 4- 4ry? — 2yr — Arp? + Ar’ 
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Now, 3? = 4fr, where f = the focal length, or } 
the parameter— 
sa = SUP Sf2yt — 167P? ~ y' 

i 16 P= to" 

This equation holds for any values of m, p, 
aud y. 

If, therefore, we make p = 2f, then FP will be 
thə radias of curvature, and we get— 
ape? +o 

zP 

Perhaps some of our friends will kindly verify 


the above result. 
W. H. G.;, Braintree. 


m = 


ON THE ABERRATION OF A PARA- 
BOLIC SPECULUM. 


(20134. —Now that the aberration of reflectors 
is being discussed in these pages, I am glad to be 
able to contribute the following particulars, which 
have been supplied by your esteemed correspondent, 
Mr. J. A. Brashear. He, having brought the sub- 
ject before the notice of Dr. Hastings, received 
Irom him a very explicit letter, contirming my 
algebraical analysis. As Mr. Brashear has kindly 
given me permission to publish this letter, I now 
do so; and I think it will be admitted that it con- 
tains the best and clearest explanation of this 
abstruse matter that has yet been given. I quote 
the following passages from Mr. Brashear’s letter 
to me—they will be read with interest :— 

“ Dr. Hastings writes me that you are correct, 
which I had concluded some time ago from prac- 
tical experience, though I never give any of my 
specula quite so much aberration as in your 
formula, tor the evident reason that it is impossible 
to get the focus of the exact centre. One must 
take a zone large enough to yield light enough to 
test it, and that is, generally speaking, about as 
large as the flat. Secondly, one cannot depend on 
tho extreme edge, as it, with the best work- 
manship, usually ‘rolls back’ slightly; so the 
formula of Dr. Draper, used in this way, is not 
far from correct; but it is plainly evident that 
in mirrors of small angular aperture, your formula 
is correct if ths curve of the mirror istaken from 
coutra to extreme edge. 
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poiut which is absolutely incapable‘of a physical 
definition.”’ 

I think the above explanation will make it quite 
clear that the theoretical quadruple tatio Coona, 
which is, of course, all I contended fon Dr. 
Draper’s double ratio may be a more convenient 
“ working ” formula—that point must be settled 
by practical men; but it seems to me that the 
objection which applies to the greater ratio, applies 
with equal force to Draper’s ratio. The correct- 
ness of the former depends upon the accuracy with 
which the point C is ascertained ; that of the latter 
upon a point lying midway between two extremes, 
of which C is one. Now, if neither of these ex- 
tremes can be accurately fixed, by what method | 
can we assure ourselves that we have hit on a point 
midway between them. Unless the place of the 
radiant point can be unerringly decided upon, this 
method of parabolisation is totally useless, for a 
very slight change in position may give either 
double or quadruple aberration. But if the mirror 
is made accurately spherical, before parabolisation 
is attempted, the position of the centre must be 
better known, than any ether succeeding point can 
be known, and it must be the standard by which 
alterations must be made. The place of the lamp 
aperture is quite as important a matter as that of 
the sliding shutter, for unless we work from a 
fixed radiant point, no accurate judgment can be 
formed of either shadows or aberration.  — 

Dr. Hastings has done good service in bringing 
forward the importance of the position of the 
radiant point ; his letter is the most authoritative 
that has yet appeared on the matter, and Mr. 
Brashear deserves the thanks of all the readers 
interested, for allowing it to be published. I 
earnestly commend this subject to the consideration 
of Mr. Wassell, and other adepts in the use of 
the Foucault test. While a variation in the position 
of the lamp equal to one-half of the quantity 
sought either diminishes by half or doubles that 
quantity, I am inclined to think this method is not 
so easy to apply as the simplicity of the ratios 
would lead one to think. , 

Thore is this practical consideration in favour of 
Dr. Draper’s rule: that as the margin is apt to 
“roll back,” we can generally depend upon the 
mirror having more aberration than what is 
reckoned upon. When we know the tendency of 
any mechanical process, it is better to allow a 
slight margin in favour of under-correction rather 
than run the risk of overdoing it. However cor- 
rect a rule may be theoretically, we cannot be 
certain of working up to it mechanically: where 
we have to judge one error by another, definite 


comparisons are not easy. Sidse iat 
eric al. 


“Two 10in. mirrors of Calver’s make, tested by 
me, hada spherical aberration at centre of curva- 
ture, only half your formula. I studied them 
many hours, and speak from actual tests; they 
were beautiful in regularity of curve.” 

Dr. Hastings says :— 

** Your perplexity concerning the aberration of 
a parabolic mirror at the centre of curvature is a 
natural, but amusing one. It affords a capital 
illustration of the difficulties which ‘theoretical ’ 
and ‘practical’ opticians have in understanding 
each other. I give you a graphical explaaation, 
which, I hope, may help you. 

“ Let VP (Fig. 1) represent a spherical mirror, 


p 


Smee wrowee Semwes- A 


with centre at C and VF = jradius=4R. Let 
ray SP, parallol to axis, fall on element P, then it 
will be reflected so that SPC = CPF’, and FF 
=V P? / 2R* (this is true to first approximation, 
which is as far as our assertions hold good). Now, 
if we wish that PF’ should correspond to PF; in 
other words, that there should be no aberration 
for parallel rays, we must rotate the element P 
by an angle equal to one-half of FPF’. This 
will make the element P correspond practically (if 
the rotation be accompanied by an almost infini- 
tesimal displacement outwards rigidly) with the 
element of a parabola, haviog its vertex at V and 
centre of curvature (= centre of osculating circle 
at vertex) at C. By the rotation of the element P 
the direction of its normal has been changed from 
PC to Px, such that angle CPx = 4 angle FPF’. 
If, now, we make C a source of light, we are ina 
position to calculate the aberration of the parabolic 
mirror at the ‘‘ centre of curvature.” It must be 
observed that the quantative statements which 
follow are only true to the “‘first approximation” ; 
or, in other words, practically true when VP is 
small compared to VC. 

‘* Evidently any ray diverging from C and inci- 
dent very near V will be reflected back again to C ; 
but as the point of incidence is removed from V, 
the point of intersection of the reflected ray with 
the axis will fall farther and farther to the right 
of C. Consider the ray CP incident on the 
element P of the parabola PV; it will be reflected 
in the direction of P7, so that angle r Pz = angle 
n PC; and the distance C7 will be the aberration 
of the parabola with semiaperture V P at the centre 
of curvature. Itis evident that a’ l’ = 2a b, since 
angle J’ Pa’ angle bPaand Pn = 2Po; but 
FF =ab/cos.boF = ab/sin. PoV = ab/sin. 
SP o, and in the same way C7 = a' ù'/ sin, SPn = 
rab/sin.S Pn. From the law of reflection, how- 
ever, we see that anglesS Po = 2 angleS P x, and, 
since the angles are small by supposition, sin. 
SPo = 2 sin. SPn and Cr = 4F F = VP?/8R 
= V P?/16f.* Possibly you are not as accustomed 
to thinkin the language of Trigonometry as in 
that of Geometry, in which case the following 
demonstrations may be more acceptable, re- 
membering always that the equations are only true 
when angle PFV is so small that it may be 
regarded as equal to P O V, Xe. 

“OF:08 =FP:PA..0F =o) x FP/PA. 
FF’ =ahbx FP/PA; arin! = Pr: PA. ur 
= nb x Pr/PA =ni x2FP/PA. Cr =2 
aab x FP/AP=4abFP/PA=4F'F. 

“ Thus we see that the mathematical optician is 
right; Jut it should not be overlooked, that by no 
purely experimental method can one find the point 

. What Dr. Draper and you find in experiment 
is not the centre of the circle osculating at V, but 
what might be called the average centre of cur- 
vature, which lies nearly midway between C and 
n (its exact position depends upon the manner in 
which average is defined, or, in terms of experi- 
ment upon the wethod by which it is sought). If 
it be assumed as lying exactly midway between C 
and 7, the aberration corresponds practically with 
Dr. Draper’s formula, and with your experience ; 
since the precise focal distance for rays very near 
the centre is of no consequence. True, it may 
be urged that Dr. Draper ought to have protected 
himself against sach criticism by properly-chosen 
limitations; but it seems to me that one could 
condemn with equal or greater justice a procedure 
which offers as a practical guide laws referred to a 


NEW COMBINATION OF ALTAZIMUTH 
AND EQUATORIAL MOUNTING. 


(20185.]—Mr. Goprrey’s criticism (p. 328) of 
Mr. Grubb’s combination mounting would have 
been more satisfactory had he indicated the ‘‘ mis- 
take which an optician should avoid,” and also 
explained the principle of Smeaton’s block. Iam 
sure that many, besides myself, would be greatly 
pleased by a sketch of the latter arrangement. So 
far as my examination of Mr. Grubb’s telescope 
went, it seemed quite steady, and I cannot imagine 
an optician of his eminence falling into such an 
error as Mr. Godfrey seems to think. Perhaps, 
however, I am the cause of a misunderstanding. 
It is due, however, to Mr. Grubb to state that he 
isin no way responsible for my description and 
sketches of his instruments, and that they were 
only the outcome of an afterthought. 

More Light. 


ASTRONOMIOAL EYEPIECES. 


[20186.]-—‘‘PaveuvL’” has an excellent oppor- 
tunity of establishing his position as a teacher of 
practical optics, by explaining in these pages how 
the crossing of the rays may be experimentally 
demonstrated. He has already been kind enough 
to offer me a private demonstration ‘‘ by the help . 
of lenses, how the rays go,” but this I cannot 
accept. I hope, therefore, he will allow me to 
transfer my interest in the description for the 
benefit of our readers. Aldebaran. 


ON THE AOTION OF EYEPIEOES. 


(20187.]—I RECOGNISE in ‘‘ Aldebaran ” a very 
able practical correspondent, and though he seemed 
to have got into a little difficulty about his 
imaginary cone, I do not see much of the “‘ para- 
doxer” in him. Disregarding the mere literal 
meaning of this word, I imagine a ‘‘ paradoxer ” 
to be one who is so stupid that he neither can nor 
will see that anyone but himself is right. ‘‘ Alde- 
baran ”’ is certainly not one of this objectionable 
but fortunately insignificant class. The eye acts 
as a very perfect convex lens, and the curved form 
of the retina is admirably adapted for receiving 
the image. Were it not for this, our field of view 
would be very limited and distinct vision attained 
only about the visual axis. But owing to the 


* There must be a slight mistake here : the focal aber- 
ration F F’ is VP? /4 R or V P?/sf. Hence the central 
aberration 4 F F’ is YP?/RorVP:/2'. 
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adaptation of ‘he retina, rays—or rather peneils of 
rays—crossixg the axis are more or less perfectly 
focussed. 

There 3 nothing in the phenomena mentioned by 
your correspondent inconsistent with the theory of 
parallelism of incident visual rays ; on the contrary, 
it is in precise agreement. Ido not see that there 
is need for much explanation, and as no good can 
arise by prolonging the discussion, with a few 
general remarks I will conclude my notice of this 
subject. Does not ‘‘ Aldebaran’’ know that images 
formed by natural vision are inverted ? Hence, an 
inverted telescopic image will be erect on the 
retina. The image seen by the bystander is a 
reflected one; it is caused by the cornea acting as 
a convex mirror. If he could simultaneously see 
ns retinal image, he would find that was erect 


0. 

“ Aldebaran ” said very traly (p. 263)—‘‘ A re- 
inverted or erect image may be rendered visible by 
holding a screen to receive the rays after they have 
crossed.” Precisely the same effect occurs when 
the eye is used; the image is modified, not altered, 
in character, only the rays must have acertain 
disposition to enable it to do this. 

Orderic Vital. 


GRINDING AND POLISHING GLASS 
SPECULA. 


(20188.]—‘‘ ORDERIC VITAL” is quite right in sup- 
posing that a round luminous point is usually used 
for testing in the trade. The very ingenious iris 
of our much-esteemed contributor, Mr. Wassell, is 
very convenient, and my judgment leads me to 
suppose the shape of the point is not so important 
in zone-testing as it is in testing from centre of 
curvature with an eyepiece. The extreme small- 
ness of the hole, I should say, is what is required in 
the shadow test, as there is no magnification of the 
objective itself in the usual sense. 

Prismatique. 


OHW’S LAWS OF ELECTRICITY. 


[20189.]— Your correspondent in letter 20171 is, 
no doubt, bothered with the meaning of the term 
I in the formula I = E/ R + r, generally known 
as ‘“‘Ohm’s Law.” The true meaning of this 
formula is that R +r stands for the whole resist- 
ance of circuit, E for the electromotive force, and I 
for the magnetic effect in the galvanometer, which 
used formerly to be called quantity. It does not 
mean intensity. What the old electricians called 
intensity is now named electromotive force, but 
this term I is at present often called intensity, 
which is true only for the magnetic, but not the 
electrical action. 

Ohm’s law would be better understood if it 
were stated that the magnetic action of a current 
of electricity, or the chemical action in a proper 
voltameter, is in direct proportion to the electro- 
motive force, and in inverse proportion to the 
whole resistance of the circuit. 

if the experiments supposed (page 331) were 
tried, a galvanometer would read in accordance 
with tho calculations ; but the readings would not 
show the amount of power used unless you also 
consider the chemical action in the batteries. For 
in thecase where R = +, then 6 E /6 R +r =%/; 
but the work in the battery by chemical action is 
*’, for each cell, and for six cells will be 6 x °, 
j., total work in battery for &, work in the 
outside resistance; and when 1 E/R +7 =^, 
the chemical action in the battery is still °/, for 
one cell, although the surface is six times the size; 
so that in this case we obtain the same work as 
before at six times less cost of zinc and acid. I 
trust this will explain the matter to your corre- 
spondent’s satisfaction. He can, no doubt, work 
out the cost in the other cases in the same manner. 

J. Sutcliffe. 


[20190 J—Aut the calculations given by ‘‘ Stud. 
Tost. C.E.” (letter 20171) are correct. If the 
external resistance 7 is equal to the resistance R 
of one cell, the best arrangement will be either by 
twos or three; but if the external resistance is one 
fourth of the resistance of one cell—then the best 
arrangement of the six cells isin seriss. 1t may 
easily be shown from Ohm’s Law that the best 
arrangement will always be that which makes the 
internal resistance of the battery equal to the 
external resistance. Inthe examples given, this is 
most nearly the case, when the internal resistance 
is 6 and the external resistance 4 in the first case, 
and in the second when the internal resistance is 
either 2 x 3 or 3 x 3, the external resistance now 
being one. X.N.X. 


[20191.|—It is not easy to see what difficulty the 
writer of letter 20171 has in reading the formula 
given. In the second case, where the cells are 
coupled two abreast, the resistance of each is 
thereby halved, and we, therefore, have I = 3 E / 
3x4+4= 35/55 = 6 E/11. In the case 
where the cells are arranged in two three-fold 
elements, the resistance of each element is only 


ENGLISH MEOHANIO AND WORLD OF SOEENCE: No. 900. 


one-third of the original value, and we have 
I=2 B/2xji+4=2E/3+4= 6 B/ 14. 
There is an error in the formula as given, $ being 
written instead of !; but, of course, I do not know 
whether the error is in the book or the letter, or 
has occurred in the composing-room. 

In the last case, where the cells are joined in 
multiple arc, the resistance is only one-sixth ; 
therefore, I = E /'⁄% +4 =6E/25. The querist 
should have mentioned the book he referred to, and 
given the page he wanted explained, and then he 
might have saved himself the trouble of writing so 


much, saved you the expense of engraving the very 


commonplace diagrams, and economised space. 
Wm. John Grey. 
Elswick Science School, Newcastle-on-Tyne. - 
PRIMARY AND SECONDARY — 
BATTERIES. 


(20192.]—YEaxs ago, when I observed the waste 
of power arising from the blowing off of steam 


through the varying work upon which it was em- 


ployed, I used to think that means might be devised 
for storing up the wasting power, by means of an 
electro-magnet engine automatically attachable to 
the engine’s safety-valve, so as to act reversely upon 
a galvanic battery, and thus to redeposit the zincoid 
element which had been previoasly oxidised. I 
considered also that this principle might be applied 


to economise the uphill locomotive powor required 
for vehicles by storing up the wasted downhill 
gravitating power for use when required. 


I had these ideas long before secondary batteries 
were ever heard of, and am of the same opinion 


still as to these ideas. 


But it is not every kind of battery which would 
answer the required conditions for success, for it is 


only one class of battery which would suit; and, 


practically, only one, and that is Daniell’s. The 


batteries at present in vogue all give off gas, and 


by so doing, one of the elements—a combustible 


substance—is lost, thus preventing a recomposition, 
and the zincoid from being redeposited ; and not 
only so, for a certain amount of energy is lost in 
the latent heat required to form hydrogen as gas, 
from its fluid state, as an element of water. 

But in a Daniell’s battery, after working, we 
have all.the original elements still present, enabling 
us to recompose, to the extent it had been spent, 
by restoring the same amount of power as it had 
given out in working; and this we may do by re- 
versing the motion of the e.m. engine (previously 
actuated by the battory), and applying the power 
of another motor—say, a gas-engine. 

There is, however, one circumstance which 
would require to be provided for, and that is, that 
whereas in using the battery for work, our store 
of crystals was at the top of the fluid, 30 as to effect 
saturation by means of gravitation, when we are 
putting work into the battery, the reformed cry- 
stals (or granulations) would naturally fall to the 
bottom, and, unless roused up by some contrivance, 
saturation would be imperfect and the chemical 
conditions imperfectly attained. This, however, 
in no way affects the correctness of the principle 
of working a battery backwards, and could easily 
be provided for. 

In order to make clear the chemical and 
electrical relations of Daniell’s battery at work, and 
in being recharged, and to show the case as parallel 
with what takes place in the secondary batteries as 
now used, I will put the matter thus :— 


First, the batteries side by side at work. 
Battery’s Cr. by 


——-> v-power E 

Pb +0 Pb - 0 
—— > w-power E 

Zn + 0 Cu — 0 


Recharging thus— 
Battery’s Dr. to 


ee <— 
Pb -- 0 Pb + 0 

= v-power =] 
Zon — 0 Cu + 0 


Any intermediate chemical action which may 
possibly be taking place, may be disregarded, 
seeing that the decompositions are exactly balanced 
by like recompositions; and the effect will be 
practically, therefore, as above shown, which is 
meant as an equation both ways. 

To put the matter, now, in a practical way; sup- 
pose [ employ a Daniel’s battery to propel a 
vehicle by'means of an electro-magnetic engine, and 
arrive ata descent, and desire to moderate the 


speed, there are three resources—I1st, moderating the 


current; 2nd, cutting off; 3rd, reversing, and 
allowing work to be put into the battery with a 


current more or less modified to suit; the power 


being supplied by the vehicle through its descent ; 
therefore, when arriving at home again, the cost 
of materials will be practically the same asif I 
had travelled all the way on a dead level. I next 
connect the electro-magnetic engine to the gas- 
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engine, rotating it the reverse way, OF instead, 
reversing the connections, and restore zinc to the 
zinc plates, and redissolve the deposited copper : 
this is of course effected by a reverse polarising of 
the plates; and thus my battery is as good as new 
again, and the expense, due only to the working of 
the gas-engine at home; and my apparatus is 
ready for another trip. 

Iam aware that there is some loss of power 
in the using of secondary batteries ; but as this does 
not diminish the materials of the battery, the little 
extra expense would be for coal or gas. _ i 

The principles I have here put for ward with a view 
to the construction of a Daniell secondary battery 
seem to me so obvious that ‘‘I should not be sur- 

rised to hear” that somebody had known it 
before, and that I am ‘“‘ teaching my, &e.” Bat 
if so, why are people seeking to do the thing in 
another form, when they have (as it were) a Daniell 
at hand. Be this as it may, I shall be glad to find 
in these pages that trials have been made, and the 
results success. 

Barry-road, S.E. J. H. Huxley. 

P.S.—To save amalgamation, perfectly pure 
zinc should be used in the first instance, and as the 
redeposits are also pure, amalgamation need give us 
no concern, as there would be no local action in 
that case. | 


LECLANCHE BATTERIES WITH AND 
WITHOUT MANGANESE. 


[20193.]—IN reply to ‘ Arch Key,” I can men- 
tion a case where I was called in to see about 
eight batteries of three and four cells each, which 
had failed in about a month. These contained 
manganese and carbon, identical with the old 
Leclancht. Now, had these been made up without 
manganese, you would certainly have laid it on 
the absence of that mysterious manganese. Is it 
by virtue of its presence that it acts? Ihave had 
100 cells of the Company’s make to maintain, and 
quite 10 failed entirely every month. Remedy :— 
Take to pieces and well wash. Two cases here by 
would-be electric bell fitters’. They cannot get 
new cells to work. Another case: a gentleman 
divided a pennyworth of sal-ammoniac between 
three cells filled up with water—failed next day. 
Had the latter few cases contained no manganese— 
jump at the conclusion. I could cite a great many 
cases more. I oaly wish the addition of a few 
lumps of manganese would make some cells as. 
strong as others are; some are 50 and some 90 per 
cent. stronger than others, although manganese 
cells. Manganese after 10 years in a sal- 
ammoniac cell is just as clean as the first day, not 
the slightest reduced ; there can, consequently, be 
no action. Then why do these cells fail ? 

George Tolman. 


ES aaee EG 


ELECTRIC MACHINES, SYMPIESO- 
METER, AND CROWN-GLASS ACHRO- 
MATISM. 


[20194.]—Wiru/a view to belp amateurs, I wish 
to say that I have constructed a thoroughly effi- 
cient frictional machine, at a very trifling cost, by 
making the wheel of stout sheet (320z.) instead of 
plate ; it is l tin. diam. 

The advantages of the sheet are :—Cheapness, 
facility with which it is cut round and made pas- 
sable on the edge. I did mine with an American 
glass-cutter anda piece of whetstone; then the 
hole does not take so long to make, it also warms 
up quickly, being only jin. thick; and, finally, if 
it does break, it does not cost much more than 9d. 
and the labour to put another on. 

The drawback is its crookedness. To remedy 
this, I used a modified rubber, which consists in 
mounting the rubber on the end of as longa rod'as. 
the stand will take; then, with a screw at the 
other end, the rod is both fastened and pivoted, to 
allow the rubber to wag with the crooked plate, 
pect plate must be selected to be as flat as pos- 
sible. 

My plate is mounted on an iron spindle, sap- 
ported on wooden standards, and I find that the 
only place where there must be first-rate insulation i 
is the stand of the collector or prime conductor, 
which must be an ebonite or glass rod, or a glass 
tube closed hermetically at the ends. i 

I have for some years noticed a phenomenon in 
sympiesometers which I should like a little ex- 
planation of, with the object of making the instru- 
ment more perfect. 

The phenomenon is a gradual rising of the fluid 
in the tube. My tubeisabout 30in. long, and very 
carefully graduated, in accordance with the laws 
relating to the compression of gases, so that it gives 
accurate exhibition of every change of pressure on 
a scale of about '9 to 1 of the mercurial, but after 
some months Í find all its indications two or three~ 
tenths higher than they ought to be. I then let in 
a bubble of air, which lowers the column to a 
correct height, only to find it too fast again by-and- 
by. I think my presentinstrument gains about ‘1 
in three months. I have seen the occurrence in a 
water and in an oil column. Ifany of ‘‘ours’’ can 
tel lthe reason of the above, I will, as a return, send 
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a method of dividing the scale so that the readings 
are very true indeed, as compared with the 
mercurial column. 

Allow me just here to state that although a 
“Robinson Crusoe” is at present writing to 
“ours,” he is not “Rob. Crus., and I wish to 
sign myself thus because I always have done so, 
and I am now writing on the old subject. Letters 
will be found in back volumes on optical matters, 
more especially on economical micros. 

I there set forth pretty clearly what could be done 
with crown or plate lenses; I now should like to 
say a word on what cannot be done—viz., a com- 
bination of lenses cannot be made to produce 
oy in the way suggested by Mr. Penny, 


1. Then Mr. Penny says, that in order to com- 
pare the ordinary dialyte and his proposed dialyte 
* with regard to its achromatism, all we have to 
dois to write down side by side the conditions 
necessary for it in the two cases,” then follow a 
long anda short equation, which I shall not need 
to notice. 

2. In explanation of the equations, Mr. P. says 
‘‘ they are the equations used for making rays of 
different colours emerge parallel, and this is what 

.ig commonly meant by achromatism.”’ 

Now, to my mind, parallelism and coincidence 
are very different things, and it certainly is the 
latter which is required for achromatism ; for, let 
an 0.g., by its refractive action, disperse the colours 
to an extent = x, by the time they get half-way to 
the focus, it is plain that at the focus they will be 
dispersed to an extent = 2x. If, however, at the 
half-way point z the rays be received by a concave 
of half the focal length of the o.g., the dispersed 
rays will not come to a focus at all, but will emerge 
aud goonin parallelism, retainingits dispersion == 2. 
But clearly enough this arrangement is useless as 
an 0.g., for it is a complete Galilean telescope ; 
it is also plaia that if the refraction of the concave 
be reduced, so will the dispersion be, and when 
our focal point is reached, the disperson will, on 
account of its parallelism, be nearly equal to what 
it is at the point of insertion of the concave. 

My practice and experience bear me out. A 
microscope is but a reversed telescope, and in the 
micro. I have had an o.g. of two lenses so arranged 
as to give perfectly aplanatic vision and perfectly 
parallel chromatism, and by using parallel and 
central illumination of the object, and that object 
to be infinitely thin, I have had exceedingly little 
colour—some. people saw none ; but just let the 
light be displaced, or the object have appreciable 
thickness, then cams the colour, and I never saw a 
colourless image produced by lenses until they were 
helped out by a flint coucave. Nor will Mr. P. 
succeed in doing so either. Rob. Crus. 


WILDBAD AND ITS CURES IN THE 
BLACK FOREST. 


[20195.]—Tme frequent inquiries I have seen in 
your valuable journal respecting rheumatism, 
gout, and similar complaints, and especially lame- 
ness from accidents, induces me to send you the 
fol'!owing account of this celebrated spa. 

I am now staying at the Belle Vue Hotel, one of 
the most charming and well-conducted retreats I 
have ever seen, and so gratifying by a month’s 
visit a desire I have long felt to visit this deservedly 
popular resort. Surely, the pine-scented air, the 
murmuring—lI might say sometimes the rushing— 
river, the Enz, the mountain elevation (1,400ft.), 
the delicious waters, and recherché music must 
contribute mightily to work some of Nature’s most 
wonderful restorations, 

The history of this place, as its name declares, 
‘teems with a wild and ancient interest. Count 
‘Dillen, who forty years ago greatly enriched this 
place, actuated by a cure effected here on the 
countess, informs me that he thea brought their 
own beds! What, then, must have been the re- 
ception of princes five hundred years ago? The 
archives go back to the 12th century. Innumer- 
able fires and inundations have destroyed the vil- 
lage. There are traces still left of the Romans. 
-Diana’s altar is a few leagues hence. These 
luxurious hot spriugs were doubtless frequented by 
them, for which they had a passionate love. 

_ Eberhard (called the great) had a medal struck 
in the 12th century to celebrate and perpetuate the 
values of the Wildbad springs. Formerly, the 
arrival of a stranger was sigualised with all the 
pomp of welcome the little cur-ort could muster. 
A procession conducted him, presents were ex- 
changed, and he was surrounded with honourable 
attentions. In 1513 Dr. Widman published the 
rst treatise on Wildbad. But in 1525 when the 
place was full of princes, cavaliera, and abbés, 23 
houses and the church were burnt down, owing to 
a singular custom —all tho Aostels were decorated 
with the arms, plumes, and banners of the noble 
guests, which served as fuel for a conflagration, a 
custom forbidden in futare. Passing over the 
names of the noble worthies who have visited this 
place, I shall now relate the effect of the baths 
upon Duke Christopher in 1543. To demand the 
hand of the daughter of the Margrave of Branden- 


burg, the young duke braved the rigour of a 
terrible winter. The intense frost seized all his 
limbs. His father oppose his desire for Wildbad, 
as it was considered unfit for stout persons of a 
sanguine full habit like his son. (In this account 
is recorded a valuable experience, still in full effect 
in 1882.) He declared that contrary to the phy- 
sician’s advice to repair thither, many examples 
there were that even old healed wounds were 
attacked by the waters, and in the forcible 
language of the day compared his son’s obesity to 
that of a fat hog which entirely forbad the use of 
these baths. But May 2nd, 1545, the duke wrote 
to his father—he had taken a hundred baths, and 
loved to refresh himself in the water. On his 
ascent to the throne he constructed new buildings, 
and the reputation of the Wildbad waters rapidly 
spread. Chemistry first displayed the composition 
of the waters in 1801, then they were successively 
analysed in 1824, 1830, and 1836. Great ravages 
were inflicted upon the valley in 1816 by the 
furious inundation of the Eoz; a catastrophe now 
guarded against by the deepening and graving of the 
river bed, protected by massive stone walls. In 
1837 a greatly increased stream of visitors followed 
the glowing description of the bath by Dr. Gran- 
ville, and in the same year Dr. Fricker, who had 
23 years’ experience at Wildbad, introduced the 
use of whey (le petit lait) in conjunction with the 
waters. 

Some of the most remarkable effects have been 
recognised among military invalids. In 1810, the 
inauguration of the Belle Vue Hotel replaced the 
old Bath Hotel. Wildbad owes an immense debt 
of gratitude to the King of Wurtemberg, and the 
inhabitants illuminated the placs on his visit. In 
1843, his queen and princess arrived, the latter 
afflicted with paralysis of the feet. The waters 
again demonstrated the truth of their ancient re- 
putation. Their well-beloved queen testified her 
gratitude by munificent gifts devoted to the poor 
visitors, in order to signalise the wonderful re- 
covery of the princess, her daughter. A long list of 
crowned heads, princes, aud nobility elaborates the 
Wildbad records. Her Royal Highness the Prin- 
cess of Wales stayed two months at the Belle Vue 
Hotel, attended by Sir James Paget. As for the 
sources of these hot springs, inasmuch as they 
principally rise in deep clefts of the granite, these 
crevasses were formerly dangerous from their 
width and depth. At different points the waters 
are collected and conducted to the baths and drink- 
ing-fountains. An immense advantage that Wild- 
bad enjoys over its first cousin, Gastein, is the 
constant temperature of the water, its natural heat 
requiring no artificial heating. Thesupply appears 
inexhaustible. The wateris constantly being re- 
newed, and all the baths, including the spacious 
open baths, are perfectly purified three times a day. 
But to me the most astounding of all is the virtue 
or healing quality of these thermal springs, so 
apparently unaccountable. About four or five 
grains of various matters are dissolved in a pint of 
the water, bat it isenriched with gases. Granting 
the cures—how are they effected? The water 
seems utterly tasteless, yet its action is often pro- 
found. Are the elements in a nascent form? 
Indeed, as we know oxygen has two forms—in one 
called ozone, which, as soon as developed, has an 
electric odour—can we imagine that the chemical 
elements are held, as it were, lightly combined by 
great pressure and heat applied for ages, bubbling 
up from great depths and, perhaps, cooling as they 
rise? In the bath, myriads of gas-bubbles rise 
from the sand, some very large; and this compound 
gas is extremely rich in nitrogen—nearly 96 per 
cent., the rest consisting of carbonic acid (cham- 
pagne gas) and oxygen. 

Again, the recent discovery of the storage of 
electricity suggests the possibility of these and 
similar waters possessing the power of storing the 
earth’s electricity, and in some degree giving it 
forth to the bather. I myself received a storage of 
electricity from the Faure Company, contained in 
some leaden rolls placed in a box. This electricity 
had been derived from the earth by means of 
rotating magnets forcibly driven by steam or gas 
engine. All electric lighting is ultimately dorived 
from the earth, and again this world derives it 
from the sun. But the Wildbad waters have been 
thoroughly tested for electricity by means of the 
galvanometer. Herman and Krebs founda deviation 
of 75 degrees for Wildbad. If, then, stored elec- 
tricity is set free by the conducting power of the 
body of the bather, here we have, perhaps, some 
mysterious explanation of that action of the 
water which many persons perceive. Minute 
currents at myriads of nerve fibrils spread over 
the skin during the liberation of nascent 
gases probably enter the system and pro- 
mote systemic changes of considerable power. 
Further, just as we experience at the sea side the 
subtle influences of minute saline particles charged 
infinitesimally with traces of nascent oxygen, 
ozone, bromine, and iodine, besides other matters, 
where there can be no question of quantity, so 
the traces of potent agencies cannot be ignored 
here. Fehling (about 1859) analysed the water 
mixed from ten different springs, and found traces 


of arsenic, nitric acid, boracic ac 
ammonia, lithia, baryta, strontian ani manganese, 
‘and even tin. Indeed, at the sea sià the air is 
often said to be too strong, and many pexgons are 

eculiarly affected by these minute atmospheric 

oses. Another thing is noticed, that the purer 
waters as contrasted with what are called mineral 
waters are more easily absorbed or assimilated 
than the latter. Contrasting, then, these two 
kinds, my surprise at the sanitary powers of the 
Wildbad hot springs is only subdued by such con- 
siderations as these :—The application and inhala- 
tion of nascent gases or other elements, the natural 
heat, whether latent or telluric; the free electri- 
city and the abundance of chemical elements pre- 
sented by the waters most delicately combined, 
instituting radical constitutional changes, supply- 
ing elements which are required by the patient, 
and eliminating those which have banefully 
accumulated in the system in special cases. 
True, it may be objected that the electricity 
is very feeble in quantity. It is a well- 
known fact, however, in electrical science, that. 
feeble electric currents enter more easily as the 
conducting surface is larger. The human body 
exposes a surface of more than fourteen 
square feet, everywhere studded with minute 
pores. Sir E. Wilson calculates the minute tubing 
of the perspiratory glands of the human skin to be 
25 miles in length. Supposing then these waters 
store electricity in a weak form, the amazing 
amount of conduction may enable it to penetrate 
and unite with the electric nerve currents con- 
atantly traversing the nervous system. The belief 
of electric action in the water I fiad rooted com- 
pletely in the minds of every intelligent person 
here that I have conversed with. Dr. Granville was 
here one day. I do not find a fortnight nearly 
sufficient to gather the interesting facts daily pre- 
senting themselves to my notice. Granville was 
enraptured with a single bath. Eight have con- 
vinced me that there is something very different in 
the natural heat of these deep springs to an ordinary 
hot bath. Ishould he loth to realise the effects of 
simple water at the same temperature. The water, 
though not quite so blue as Buxton, has (con- 
trary to Granville) a deep colour, without odour 
or taste, but it nevertheless makes one’s eyes 
smart considerably. Tranquillity and exhilaration 
are certainly combined effects, but hardly is pro- 
duced Dr. Granville’s “ ecstatic state of a devotee 
blended with the repose of an opium eater.” The 
baths, however, have great charms, perfect fresh- 
ness and cleanliness, being thoroughly changed 
alternate hours, besides being constantly supplied 
with running water at the rate of several cubic feet 
per minute. 

Our own Faraday showed long ago that the 
separation of the elements of a single drop of water 
disengaged as much electricity as, in quantity, 
would produce a thunderstorm; that no chemical 
changes were without electric action. ‘Chere is no 
end to the constant development of this omni- 
present agent in every change in matter. The 
human body is constantly traversed by electric 
currents coursing along the nerves. They promote 
vital actions, and often havo a highly curative 
action. Electrician for two years to the Cambridge 
Hospital, I used to administer them by measurement 
with a galvanometer above 30 years ago—a system 
lately re-invented. The extreme purity and mys- 
tery of the Wildbad waters make one glad to 
revive the extraordinary powers of electric action. 
It seems probable, indeed, from their rapid effects 
on sensitive persons, that the tingling and pricking, 
the excitement and peripheral action (by which 
the waters seem to drive offending matters out- 
wards by stimulating nature to relieve herself), all 
point to some subtle action, which may be electric, 
and therefore also magnetic. The old theory of 
undulation — vibration of the ether — during the 
play of heat, light, or electricity, is most probably 
destined to be swallowed up in the gorgeous theory 
of universal electro-magnetic action, so profoundly 
developed by Clerk Maxwell. I am not at all sure 
that the direct electro magnetic action of the sun 
upon the earth does not regulate the earth’s elec- 
tricity and magnetism, and thus even charges the 
earth’s oceans and springs with its potent forces. 

G. W. Royston Pigott, M.D., F.R.S. 


(To be continued.) 
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SMALL DYNAMO MACHINES. 


|20196.]—Accorprina to promise made a few 
weeks back, I send you drawing and description 
of small dynamo weighing, without gearing, 6lb. 
l4uz. I cannot say that there is anything new or 
remarkable about it (at least the field-magnet 1s a 
little out of the common); but as there have been 
three or four columus devoted in back numbers by 
the theorists, on the impossibility of sma// machines 
working, owing to the absence of heary masses of 
cast-iron (I suppose they were like ‘‘ Dr. Lardner 
on Steam Navigation,”"—wrote what they thought, 
and no more, without reading ‘‘ Montaigne’s 
Esssays’’), I bebe the inclosed particulars might 
be useful to intending. makers of such apparatus. 


phosphates, 
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From priwte letters I receive, I know several who 
had givea up the idea of making a smal? one on 
accouxs of the former misstatements. I hope 
this will restart the subject once more. Speaking 
of smaliness, one I rigged up a few months ago was 
only. 3lb. 8oz., and it worked first-class; sorry I 
cannot send a description, as I intend to secure it ; 
am sure one would work under 2lb. weight. No 
doubt very small ones have been made, but have 
not seen any description of them. 

The inclosed sketch, Fig. 1 is exactly one quarter 
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full size. The armature is 3 by 1, have wound 
them with 24, 22, 20, and 18 wire. Field-magnets 
can be wound with any size wire. If of the same 
resistance as armature for working in the circuit 
for “ shunting,” should be 12 or 15 times greater 
than armature. 

Commutator is made of four pieces of brass 
tubing Zin. long, jin. diameter, cut across thus— 


or like 
this— 


Brushes, two pieces of sheet brass, split to give 
ringiness. The ‘‘Jack in the Box’ gearing is 
old; has been used for this purpose years ago: 
being the best form, have adopted it for hand- 
machines. 
The field magnet (section shown in Fig. 2) is of 
common cast-iron direct from the foundry, and 
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requires no farther preparation than winding on the 
wire, except, perhaps, boring out, facing the ends, 
and a little filing. 7 

When wound, connect up to a Bunsen cell, and 
place a soft iron keeper across the poles; leave it 
so for five minutes, disconnect, and this heavy 
mass of cast-iron will sustain from four to eight 
ounces, quite sufficient to cause it, when in action, 
to bite. A piece of jin. square iron may always be 
left on as a keeper when in action and otherwise, 
as it gives steadiness to the machine, prevents 
sudden pear p arano of magnetism when the 
springs cut the armature out of circuit. This is 
an immense advantage in large machines. The 
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eaei! can be regulated by placing on larger 
eepers. 

I would strongly advise any one fo make a larger 
machine while they are about it—say a 4 by 2 or 
6 by 3 armature, as they will be amply repaid ; 
any form of armature will do with this F.M.; 
the latter being all in one piece, requires no fitting, 
must consequently be stronger than one in several 
pieces, with the grain in all directions. I think it 
will be unnecessary to take up any more space in 
describing minor details, as this has been done 


before, but shall be quite willing to give further 
advice on any part I have not made clear. 
Wolverhampton. George Tolman. 


FITTING NEW TEETH TO WATCH AND 
CLOCK WHEELS. 


20197.]—As a continuation of my former letter 
upon the above subject, I have the pleasure to 
present my readers with an accurate and simple 
mode of dividing off new teeth, where several have 
been broken out of either clock or watch wheels, 
and a blank piece of metal has been soldered or 
dovetailed in. Itis of my own devising, so it will 
have the merit of novelty, if nothing else. I, how- 
ever, have proved its practical utility, and in the 
hope it may likewise be of service to others, I 
now, for the first time, make it public. AsI have 
intimated, the principle is applicable to either 
watch or clock wheels, the mode of dividing bein 
the same, but the tools used being a little different 
in sizə or kind. For watch wheels, or small clock 
wheels, as in the figure, the depthing-tool is best ; 
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for large clock-wheels, either a clock deptking-tool 
or & p of compasses. On reference to the figure 
it will be seen that a piece of metal, G, has been 
fitted, out of which it is desired to cut four 
teeth. This pieco of metal is, presumab'y, 
finished off to the actual thickness of the 
wheel, and faced down. Set the wheel 
up in two of the poppets of the depthing- 
tool, and adjust one of the others to the baso of 
the teeth, so that when the wheel is revolved the 
point will describe a circle round the wheel F. It 
is necessary only, though, to mark from four teeth 
on each side of the blank where four teeth are being 


notice. 


‘| andin want of a good wash, when a chee 
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divided, and three if for three, and soon. Then 


set the point to the extreme tips of the teeth, and 


score off the blanks from Eto E. Now, on the 
line F, in the centre of each of the four teeth on 


either side, make a small drill-mark—it must be 
M. ; | exactly central. This mark is to receive ono of the 


points of the tool. Then sot the other point so that 
when one is placed at A the other intersects the 
angle of the tooth H. Now, if this point is brought 
round to the blank it will strike off ono side of the 
tooth, 1. Now place the point in the tooth A on 
the other side of the wheel, and score the blank. 
This will mark the other side of the new tooth 
l. No. 2 tooth is produced in, the same way 
by putting the point in the drill-marks BB 
and scoring off on the blank, 3 and 4 
being likewise scored off. A mere scratch is 
sufficient to determine the position, and if the 
dividing is accurately done the teeth cannot fail to 
be set out right. The line E determines the exact 
length of the teeth, so the blank can be filed away 
to that, before the spaces between the teeth are cut 
out. The line F will determine the depth of the 
spaces. Although the wheel, figured here, has 
only a few teeth, and is not a ‘‘bar’’ wheel, the 
same principle will hold good in dividing off, what- 
ever the number of teeth, or the make of wheel. 
Where the teeth are exceedingly fine, as in watch 
wheels, the scoring off must be correspondingly so. 
In small wheels, it will be found necessary to score 
off from, say, the 8th or 10th tooth to the sides of 
the blank, for the reason that the poppets of the 
depthing tool could hardly be set sufficiently close 
to each other. When once a correct idea of this 
principle of marking off for teeth has been got 
by the workman, a wheel may be scored off in 
about three minutes, so that it may be justly called 
a simple plan, and, as such, I commend it to your 
i Alfojoe. 


THE TURKISH OR HOT- AIR AND 
VAPOUR BATH, AND THESCIENTIFIO 
PRINCIPLES ON WHIOH IT SHOULD 
BE CONSTRUCTED. i 


(20198.]—Somz years ago I stopped in 
travels at an hotel in ——, tired and dusty, 
English 
voice said, ‘*Have a Turkish bath, sir???” 
right,” said I, and I was shown into a comfortable 
room and requested to undress; at one side of this 
room was a tier of rows of boxes in a frame, 
numbered and lettered as in London clubs. My 
attendant handed me a key, with number and 
letter on it, which corresponded with that of one of 
these boxes. ‘' If you have any valuables or 
money with you, sir, you had better place it in the 
box and hang the key round your neck when you 
undress and put on your bathing-suit.’”’ No 
sooner said than done; five minutes found me 
divested of my clothes, my watch, keys, and purse 
deposited in the said box, and myself dressed ina 
flannel suit which covered me from my neck to my 
heels. I remarked that this room was comfurtably 
warm, and had a Turkish carpet on the floor. A 
thermometer hanging on the wall near the door 
showed a temperature of 70° Fahr. 

My attendant opened a side door and admitted 


&/me into what appeared to be a small dressing- 


room. The temperature in this was rather higher, 
about 80° Fahr. On one side of it was an ordinary 
sitz bath, and also @ portable shower-bath. 
On the other side of the room there was 
what appeared to be a monster wardrobe with 
door reaching nearly to the floor. My attendant 
handed me a thin blanket sheet of flannel, which 
is known to all ast Indians as a coarse Rampu 
Chudder; so I divested myself of my flannel suit. 
Rolling this round me, I stepped inside the 
wardrobe, and very soon the temperature began to 
rise. I seated myself comfortably in an easy-chair, 
and in a quarter of an hour L was bathed in 
sweat from every pore. My attendant opened a 
slide, and passed into me a basin of strong soap 
suds and a sponge with which he advised me to rub 
myself all over as quickly as possible. Ten minutes 
more, still sweating from every pore and soap- 
sudded all over, I was brushing myself with a 
bath-brush and had peeled considerably; the 
temperature had been attended to by him, and had 
now fallen to 100° Fahr., which was also the tem- 
perature of the small-room. ‘Sitz and shower- 
bath both ready for you, sir,” said my attendant. 
Throwing open the door of my bath, I stepped 
out and seated myself in the sitz bath for a minute 
or s0, when I stepped into the shower-bath, and 
was well soused with water about 110° Fahr., and 
felt myself thoroughly clean. ‘Now we must 
save you from taking cold, sir,” said he. ‘Look 
out!” No sooner said than he pulled a string, 
and down came on me torrents of cold water. 
Before I could recover myself from the shock, he 
said, ‘‘ Come out, sir—you have had enough.” I 
stepped out, and he covered me with a large 
blanket-sheet of twilled cotton, and set to work to 
rubmedry. In acouple of minutes I had again 
donned my flannel suit, and felt comfortable. On 
looking at the thermometer, I found the tempera- 
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turo had fallen to 80° Fahr. He handed me a pair 
of slippers and a dressing-gown, which I put on 
over the flannel suit, and at his invitation I stepped 
into the next room, and lay down on a couch and 
drank a cup of delicious coffee. A few minutes 
sufficed to get me into my own clothes, and 
‘* Gereb Admi ” was bimeelf again. Gi 

I cannot describe how light and comfortable I 
felt after this. It was as good as a night's rest, 
and I felt inclined to start off homeward again. 
fow days took me to my own house, where I was 
welcomed by wife and bairns by very nearly, 
though not quite, a round dozen, and on detailing 
my experience, we began to think what was good 
for the Bap (father) would be equally so for the 
Ma and Batcha log (‘children folk?’ literally), 
pronounced Butcha loque. 

So Bap set his wits to work and tried to make a 
Turkish bath for use in his own house. He began 
by making inquiries, and found that in one of the 
hotels in the town he was living in, it was said 
visitors could have hot air or vapour-baths. A 
visit to this hotel showed him the plan adopted. 
He was shown at the head of the landing a box 
dit. Gin. square standing on its end; one side was 
shorter than the other, which we call the front 
side; it was 3ft. Gin. high; the back side was bft. 
high, the upper end consequently was sloping; 
the back side opened like a door; the upper end of 
lid was hinged at the upper side, and could also be 
opened; it had a hole in it, through which the 
bather’s head protruded. The box was just large 
enough to admit a cane or rush-bottomed chair, on 
which the bather set. Through a small hole, 
which had a door to close it, was passed in a 
common gas-stove; it was said to answer perfectly, 
but I was not sufficiently credulous to submit 
myself to a bath in this ingenious, simple, but 
very primitive arrangement, which is illustrated in 
Fig. 1. I did not like the idea of leaving my head 
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Section of hotel vapour-bath closet, with bather in 
it: 3ft. Gin. by 3ft. 6in. = plan; 3ft. Gin., front 
side, high; sft., back side, high. Back opens 
like a door below framing. Top shown both 
shut and open. 


outside while my body was being plotted. It had 
one great defect—there was no ventilation; the 
heating arrangement was not under the control of 
the bather, and there was no means of reducing 
the high temperature gradually, and I thought 
that, while bathing, the occupant would be pos- 
sibly subjected to partial draughts from defects in 
the woodwork, or from badly- fitting doors. 

I began to think the matter over, and came to 
the conclusion that a vapour-bath for home use 
must be built on the following principles :— 

Ist. It must be sufficiently large to admit the 
whole body, head included, and to admit of the 
bather scrubbing himself well with hot soap-and- 
water, as I did when I had my first Turkish bath, 
just described. 

2nd. The heating apparatus must be under the 
control of the bather, who must have light, so as 
to be able to consult a thermometer hung in the 
bath beside him. He must have some arrangement 
of valves or slides communicating with the cool 
atmosphere outside, so that he can gradually re- 
duce the temperature when he desires to do so. 

3rd. The heated air supplied to the bath must be 
pure air specially heated for that purpose, and the 
burnt air by which this heat is produced must bo 
utilised to carry off the impure air of the bath- 
room, contaminated by the products of respiration 
and the exhalation from the body—perspiration, 
&c.—produced by the heat to which the body Las 
been exposed. 

It struck me at once that in my student days I 
had seen such an apparatusin the laboratory of the 
Jate Dr. Thomas Clark, and that I had seen a 
description of it in Griffin’s ‘‘ Chemical Recrea- 
tions,” a book which had some twenty years 
before delighted my young heart. On searching 
for it it was not to be found, so I proceeded to 
Griffin’s establishment and at once recognised the 


apparatus in question. I found that they had just 
published (in 1866) 4 most interesting work which 
was not a mere trade catalogue, but a highly 
scientific description of chemical apparatus of all 
sorts, and on pages 131, 132 I found a drawing of 
the apparatus, and a full detailed account of the 
pri It was the very 
thing I wanted to guide me in arranging a domestic 
hot-air bath for my own use. As' many of your 
readers may not be able to consult this work, I 
show the apparatus in question under Fig. 2, at- 
taching to each Griffin’s own reference numbers, 


rinciples of its construction. 
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A, Griffin’s hot-air bath, 1281; a, chimney for 


escape of hot air; a’, cap to put on the chimney; 
bb, openings to admit fresh air; ò cap to cover 
ò; c, escape tube for hot pure air; ¢ chimney 
foot from copper chamber; c’, long chimney for 
increasing draught ; d, escape tube for hot pure 
air, sometimes utilised to take temperature with 
a thermometer as shown; B, false bottom to 
eopper chamber where the air is heated; C, 
Bunsen burner, single flame; D, rose burner to 
insert in above to distribute the flame; E, the 
rose burner complete. 


and herewith I copy his description, which will 
make the principle of it plain to all. 


“No. 1281. Gnrirrin's HorAre Bara, for 
drying substances in a rapid current of hot air, 
kept within a few degrees of any desired tempera- 
ture up to 500° Fahr. Seethe drawings, Fig. 2A. 

“ This apparatus consists of a copper chamber, 
measuring 12in. from left to right, 9in. from top 
to bottom, and Sin. from front to back. This 
chamber is inclosed in a case made of stout sheet 
iron, which measures ldin. from right to left, 12in. 
from top to bottom, and llin. from front to back. 
There is consequently a clear space of at least an 
inch all round between the copper chamber and the 
iron case. Hot air rising from a rose gas-burner 
(shown separately at C, Fig. 2) is made to pass 
continuously through the space, while a rapid cur- 
rent of heated atmospheric air 1s made to pass 
through the chamber containing the objects that 
are to be dried. The arrangement for carrying 
out this plan is as follows:— 


PRODUCTION AND REGULATION oF HEeat.—Tho 
bottom of the iron case has a round hole in the 
middle, rather wider than the head of the rose 
gas-burner (shown separately at 974, see Fig. 2). 
This burner being lighted and applied there, air 
rushes up through the flame into the space between 
the copper chamber and the iron case, and passes 
out by achimuey on the top markeda. If it is 
desired to diminish the draught, the cap a’ is put 
upon the neck a. This cap has an oblong form; 
when pulled to the right it opens the chimney a 


entirely, when pushed to the left it closes it, more 
or less,-as may be desired. Attention to this 
chimney must be combined with due attention to 
the burner; the latter can be fully or only partially 
supplied with gas, and it may be pushed up close 
to the copper chamber, or be lowered two or three 
inches from it, the clay plates shown in the figure x 
being used to regulate the height of the burner. 
A ledge or partition of copper runs along the front 
lower edge of the copper chamber, and closes the 
space between that chamber and the iron case; a 
similar ledge runs along the back upper edge of 
the copper chamber. The former is intended to 
prevent the rising of the flame from the gas-burner 
into the copper chamber when the front doors are 
opened; the Jatter seems to prevent the flame 
passing directly from the gas-burner up the back 
of the chamber and out of the chimneya The 
effect of these obstructions is to force the hot-air 
to rise up on each side of the chamber, and to pass 
over the top to make its way to the chimney @. On 
applying a chimney such as c’ to the neck a, and 
ete g the flame, the whole apparatus is rapidly 
cooled. 

CIRCULATION OF Hot-AIR THROUGH THE COPPER 
CHAMBER.—Thecopper chamber hasa false bottom, 
which is divided into two compartments, as shown 
by Fig. 1282. Itisa sort of shelf or stool that lies 
about an inch above the solid bottom of the cham- 
ber. Each half of the space included between the 
true and false bottom is open at one end and closed 
at the other, and the surface is perforated in the 
manner shown by the figure. Air passes into the 
inclosed spaces by two flat copper tubes, the upper 
ends of which are marked dd in Fig. 1281, and the 
lower ends of which communicate with the open 
ends of the spaces marked by arrows in Fig. 1282. 
These air-tubes are fixed in the space between the 
copper chamber and the iron case, and being ex- 
posed to the hot-air that rises from the gas- burner, 
while the flame of the burner acts directly upon 
the solid bottom of the chamber, the air supplied 
by these tubes becomes rapidly and strongly heated, 
and is delivered in that condition through the holes 
in Fig. 1282 into the hot chamber from which it 
escapes by the two openings cd, after passing over 
the objects that are placed in the chamber. 


REGULATION OF THE CURRENT OF Arr.— When 
a strong current of air is required, the tubes 4d are 
both left open, and the chimney ¢’ is placed upon 
the neck c. When less air is required the chimney 
c" is taken off, or is replaced by an oblong cap c’, of 
which the chimney c can either be entirely ob- 
structed or opened to any desired degree. The 
draught of air into the chamber can also be regu- 
lated by two caps of the form of J’, which are 
adapted to the openings ò 4, and can open or shut 
the passage to any necessary degree by merely 
sliding along them. The neck d can be closed bya 
cap, oritcan be used for the insertion of a ther- 
mometer to indicate the temperature of the hot 
chamber. The four pipes, 2, b,c, d, shown in 
Fig. 1281 are all in communication with the copper 
chamber, and have through holes in the top of the 
iron case. The chimney a alone communicates 
with the space between the two chambers. 

This construction of the apparatus enables the 
operator, by attention to the gas-burner and the 
chimney aa’, to regulate the amount of heat ap- 
plied, and by attention to the ventilators, ò "aud 
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A, large bedroom, 20ft. by 14ft.; B, dressing- 
room, l4ft. by 9ft.; D, chamber for vapour- 
bath, 7ft. 3ia. by 4ft. 6in.; I, vapour-bath 
furnace as described ; S, shower-bath ; C, chair ; 
T, table for basin, &c.; all rooms 10ft. high. 


ccd c", to regulate the ciroulation of air through the 
drying chamber. , 

For operations which do not demand a drying 
heat beyond 300° Fahr., the small rose gas-burner 
No. 973 is sufficiently powerful; but when a 
higher temperaturo is required, and especially 
when a largo quantity of air is to be forced through 
the chamber, the rose burner No. 974 is requisite. 

The iron case and copper chamber are sepuratoly 
opened by double doors in front, as represented in 
Fig. 1281. The copper chamber contains two 
movable stools to sustain capsules, crucibles, &c. 

I have copied the wholo of this out, so that there 
may be no difficulty in the principles of its con- 
struction being thoroughly understood. Some days 
elapsed before I could make up my mind what to 
do. 
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The house we resided in was a roomy one; but 
as I had a large family every room was occupied 
except a dressing-room adjoining the paternal and 
maternal bedroom, and appropriated to my use. 
I therefore decided to devote this to the bath. 

In Fig. 3 you have a plan, A being the bedroom 
and B the dressing-room. After thinking the 


- matter over, I decided that I must make the little 


dressing-room as nearly air-tight as possible ; for- 
tunately both doors opened outwards, so a very 
simple arrangement made them draught proof. I 
covered both doors with a piece of felt floor-cloth, 
#0 as to close keyhole and cracks, if any; and I 
lined the framing sides top and bottom with a piece 
of pantile lath 2in. by žin., covered with the same 
floorcloth which, when the door covered with the 
drugget was closed against, prevented the slightest 

assage of air, This arrangement is shown on 

ig. 4. The next step was to cover the floor with 


Fra. 4. 
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A, door-frame; B, inner sides of frame lined with 
drugget, and padded. 


oilcloth, so that no air could pass in from below ; 
in place of a carpet the oilcloth was covered with 


two or three pieces of cocoanut matting, which 


could be taken up readily, and removed for drying 
if they became wet. 

The next thing to be attended to was the window. 
I should have liked to havea double window, or to 
have had a single window with double panes of 
glass, so as to induct between them a space filled 
with air, which would have prevented that loss of 
heat by radiation, which constantly goes on in our 
dwelling houses, but that would have been expen- 
sive, so I treated the window-frame as I had the 
doors, with an inner frame of lath covered with 
felt floor-cloth. I then made a strong wooden 
frame, which I hinged to the upper part of the 
inner framing of the window, and by acord and 
pully pulled it up against the ceiling, where it 
was out of the way when not required. It was 


Fig. 5. 


A, window; B, section; C, perforated iron plate 
for giving fresh air to furnace; D, flue to carry 
off foul air; a, inner window shown shut and 
open. This window is a frame of calico made 
transparent, the sides of frame being covered 
with felt; 6, frame described under a; c, fillet 
covered with felt round the frame of window 
proper. 


also at the sides and edges lined or covered with 
felt, so that when placed over the window it 


jammed against the felt lining and prevented an 

passage of air. is frame was not glazed, 
but was covered with stout blind - cloth, 
which I rendered semi-transparent by varnishing 
with Canada balsam dissolved in turpentine. To 
provide for fresh air from without I made a hole 
under the window-ledge through the brick wall, 
into which I passed a piece of conical iron tube, 
which I bought for a shilling at a scrap iron and 
metal store ; it had a flange on it inside, where it 
was about Sin. in diameter, being about din. at the 
other end. This arrangement is shown on Fig. 6 A, 


which is a rough sectional sketch of the window- 
frame and wall underneath it, showing the conical 
tube and its fittings in situ. Before putting it in 
place, I turned up the face of the flange true on 
the lathe, and fitted to it a flat piece of boiler- 
plate, fixed by three small nuts and bolts. Between 
the faces of the iron was a canvas washer, well 
covered on both sides with white-lead ; the centre of 
this plate was bored with three holes, and tipped to 
take four short pieces of iron pipe. This arrange- 
ment is shown roughly on an enlarged scale on 
Fig. 6 B, in section showing only three for the 
pipes ; one of these pipes had a tap, so as to admit 
fresh air direct into the dressing-room, if required. 
The other three pipes were closed by boxwood 
junctions, screwed on and connected to the tubes 
by white-lead; these had the form of a nipple, as 
shown on Fig. 6 C, to take an indiarubber tube 
to connect them with the heating arrangements, to 
be presently described ; it could be closed, when the 
rubber tube was removed, by a plug. I bad now 
the means of admitting fresh air directly into the 
room, or by attaching pipes to any of the iron 
pipes to convey fresh air to any apparatus I might 
wish. 

Now, all I had to do was to design a cheap and 
easily-constructed double chamber, like that of 
Mr. Griffin. This I did in an inexpensive manner. 
My chambers were constructed from two small iron 
drums used for holding oil-paint. These drums 
can be purchased from vendors of oil-paint, when 
empty, at prices varying from 4d. to 3s., according 
to size. I give here a list of the ordinary sizes :— 


A Tohold 7lb. white lead. ole: high. in. diam. 


B ” 14 ” T 6 ” 
C ” 56, ” 10 ”» í ” 
D u2 è y M y i 

” r 1 17 ” 12 39 


I give the sizes to enable anyone to construct 
such a bath furnace as will suit his own require- 
ments. I used C and D. 

I began by preparing D to receive C. These 
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drums are cylindrical vessels of iron, with a lid 
which shuts in the top, as shown in Fig. 7. 
Gereb Admi. 
(To be continued.) 


THE CONCENTRIO MICROSCOPE. 


(20199.]—Speaxine from my own knowledge of 
the origin of the main principle embodied in this 
microscope—the centralisation of the movements 
upon the object as a common centre—I say the 
principle was not originated by Dr. Edmunds, 
neither by reason of his remarks on Wale’s micro- 
scope at the R.M.S. in Nov., 1880, nor through his 
having made some communication to the junior 
secretary of the R.M.S. in Dec., 1878, those being 
the dates which Dr. Edmunds has been pleased so 
far to assign as the grounds of his claim. 

The idea has formed the subject of many a con- 
versation among those interested in the improve- 
ment of the microscope long before 1878, when Dr. 
Edmunds joined the RMS As a matter of fact, 
I discussed the matter repeatedly in 1868, with 
Messrs. Hartnack and Prazmowski, the well- 
known opticians of Paris, with particular reference 
to the facilities that would be gained for oblique 
illumination; but those opticians did not see their 
way clearto a commercial success with the idea. 
The plan I had in view was to suspend the micro- 
scope by two trunnions, one on each side ofthe 
stage, on pillars, so that the axis of inclination 
would pass through a diameter of the object on 
the stage. The idea was suggested to me by 
examining the Thury-Nachet Traverse Substage 
eny figured in the Journal of the R.M.S., 
Vol. III., 1880, p. 1060). Ido not, however, claim 
the principle, for it must be obvious to any candid- 
minded person that the principle is embodied in 
every microscopical apparatus in which the object 
is made to rotate on the optic axis. In several of 
the microscopes devised within the last ten years, 
notably, Tolles’s, Zentmayer’s, Bulloch’s, and 
Beck’s, when the microscope-body is inclined to 
the horizontal, the centre of the rotating base is in 
a perpendicular line, passing through the object on 
the stage ; the rotation of the microscope on its base 
then presents the object to a fixed source of light 
in the then horizontal plane (say alamp-flame used 
with bull’s-eye condenser) at all obliquities from 
0° to 90°. This is unquestionably an application 
of the principle which Dr. Edmunds claims to 
have discovered. 

As I have said, the main principle of Mr. 
Wenham’s microscope has been in the minds of 
many microscopists for a considerable number of 
years ; the difficulty has been to hit upon a design 
that would impress au optician with a favourable 
prospect of success. Wenham has been so 
fortunate in his design that Messrs. Ross have 
spared neither labour nor expense in their efforts 
to carry it out successfully. I believe they have 
secured the assistance of one of the best me- 
chanicians in Europe to supervise certain matters 
of detail with a view to the greater accuracy of 
construction; and I have no doubt the microscope 
will soon be in such a condition as regards work- 
manship that it will withstand the disparaging 
criticism of even Dr. Edmunds. 

I do not, of course, undertake to assign the pre- 
cise origin of any idea Dr. Edmunds may have 
had for the construction of a *‘ concentric”? micro- 
scope; but it appears to me probable that this 
gentleman, having heard from some one more ex- 
perienced than himself that such a microscope 
would be a desideratum among microscopists, has 
puzzled himself into obliviousness of the fact that 
he picked up the idea in conversation, and has 
imagined himself to have originated it. To use 
an old saying, ‘‘he has dreamt what he desired, 
and believed his own dreams,” which is by no 
man an uncommon process among claimants to 

ame. 

I think it is regrettable that Dr. Edmunds should 
still seek to maintain tbat Mr. Wenham is indebted 
to him for the main principle embodied in the new 
stand, in spite of Mr. Weuham’s distinct repudia- 
tion on the matters of fact—matters of fact on 
which we are bound to accept Mr. Wenham’s 
statements. I should hope that Dr. Edmunds will 
now see that his persistent attempts to associate 
himself with Mr. Wenham’s microscope are, to 
say the least of them, in very bad taste. 

F.R.M.S. 


[20200.]—I HAVE not the slightest recollection of 
aiming at anything further io thearc than keeping 
the weight nearly over the centre of the base when 
the microscope was inclined. 

The suggestion of Dr. Edmunds was the first 
intimation of making the focal point the centre of 
motion, to my knowledge. 

The writer of letter 20072, p. 261, must be under 


some mistake. 
Montclair, N.J., June 6. Geo. Wale. 


[20201.]—Suverat letters have appeared in your 
columns, which have been written, appareatly 
with a view, first to deprive Dr. Edmunds of the 
credit of being the inventor of the concentric 
microscope; secondly, to impute that, if he were 
really the inventor, he had merely copied or taken 
the idea from Wale’s microscope, when it was 
exhibited at the R.M.S., on Nov. 10th, 1880. I 


June 23, 1882. 


ENGLISH MEOHANIO AND WORLD OF SOIENCE: No. 900 


857 


. 
t 


hope, therefore, in justico to Dr. Edmunds, you 
will publish the following statement :— 

I was present at the R.M.S. on Nov. 10th, 1880. 
I was on the platform, talking to Dr. Edmunds, 
and inspecting the apparatus that was being 
exhibited, after the business of the meeting was 
finished. Iwas one of the knot of gentlemen to 
whom he expounded the principle of his concentric 
microscope. Dr. Edmunds invited me to see the 
drawings he had made of his invention. Having 
seen those drawings a few days afterwards, I am 
in a position to testify that Dr. Edmunds is an 
original inventor of the concentric microscope. 

June 17th. Edward M. Nelson. 
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STEAM-LAUNCH SPECIFICATION. 


[20202.] —Wirn regard to specification (letter 
20115) of boat generally, there is not much to 
object to ; but I should certainly prefer some other 
type of engine than Willans. There is nothing 
better than a suitable size pair of vertical engines, 
and the size required for such a boat will be two 
cylinders, 63in. diameter and 7in. stroke. Revo- 
lutions per minute not to exceed 350, i.h.p. = 45; 
speed of boat 9 knots. The boiler I should prefer 
would bea horizontal one; but I sce no great ob- 
jection to a well-designed vertical one. ln any 
case, the heating-surfaces should not be less than 
—grate — 4:25 square feet, surface in furnace and 
tubes = 180 squure feet; propeller No. 1, four- 
bladed, diameter 3ft. ; pitch, 3ft. 10in.; greatest 
length on line of keel, bin. This pair of engines 
are supplied with steam from a horizontal boiler 
having the above surfaces. Diameter of boiler, 
3ft. Sin. by dft. long, boiler pressure, 70ib. per 
square inch. W. Trathern. 


(20203.]—ON page 310 “E. M.” of June 9, 1882, 
‘* Robinson Crusoe,” in letter 20116, in reply to 
‘t Steam-Laucb,’’ advises him to have no keel. 
How does “ R. C.” propose to fasten on the stern- 
poe and stem, also the tirst strake on either side ? 

was always under the impression that the keel 
was the most important part of a launch. I would 
advise ‘‘Steam-Launch’’ to adhere to his builder’s 
specification. 

Regarding Willans engine, ‘*R. C.” has evidently 
had no knowledge or experience of them, or he 
would not talk of nut being able to get at what he 
calls the vital parts. I will undertake to take a 
Willans three-cylinder engine to pieces as soon as 
‘ R. C.” will an ordinary double-acting engine ; 
and what is the use of taking a thing to bits that 
does not require it, as I see per Lic/d of June 17th, 
page 820, that one of Willaus’ engines has ran six 
seasons without any repairs. 

“R. C.” had better take back to his island a 
‘single reversed cylindered engine, with a good 
heavy balance-wheel.’? It will just suit his keel- 
less canoe, which, according to last accounts, was 
high and dry. Live and Let Live. 


[20204.] — ‘“ Epinspuram”’ (20146) should see 
that the din. compound Willans engine is spe- 
cified. The difference in cost is not great, 
but the advantage in economy is considerable. 
Within the last year or two, the inventor has 
begun making the engines, at Thames Ditton, 
from patterns which are a great improvement upon 
those used by the other firms, which make them 
under license. There are many other points in the 
specification which seem to me very defective—too 
many to take up valuable space with, If * Edin- 
burgh” will advertise his address, I shall be happy 
to write to him. Wave. 


“PROPELLING.” 


[20205.]-—IT may be interesting to your readers 
to know that the inclined screw-propeller was 
patented in 1852 (No. 1002), by a Mr. Wilson, 
who preferred an angle of 45°. 

Also that the ‘‘ coupling-rod ” propeller, referred 
to by one of your correspondents, with a number 
of floats on each rod, was patented by Mr. Burn- 
side in 1856 (No. 869.) Thomas Moy. 

June 17th. 


MR. SCOTT RUSSELL ANDTHE VIENNA 
DOME. 

[20206.J]—Your notice of the death of Mr. Scott 
Russell, with whom I sometimes came in contact, 
professionally, and who, I think, was an abler man 
than many people recognised, reminds me of a 
very curious fact (as I suppose it is) respecting his 
great iron cone—rather than ‘* dome ’’—of the 
Vienna Exhibition; which is 360ft. wide, and, 
therefore, covers 64 times as much ground as the 
domes of the Pantheon, St. Peter’s, or Florence 
Cathedral, and 3 times as much as the Albert 
Hall (220 x 185). 

The gentleman who was his resident assistant 
then in building it, told me that they were at first 
uneasy about the expansion and contraction being 
likely to keep the pillars on which it stands con- 
tinually leaning outwards and inwards to a serious 
extent; for according to the tabular expansion of 


iron, it would vary half an inch in a radius of 
180ft. between many days and nights, and an inch 
between summer and winter; but that Scott 
Russell came to the conclusion that it would not; 
and that they did find no motion at all in the 
pillars. And further, that it had been found by 
experience that the rollers which were carefully 
provided for all the earlier tubular bridges to ex- 
pand and contract upon never act at all, and that 
other such bridges do as well without any. 

I confess all this sounded to me surprising, and still 
is 80, and probably it will be to most people. But 
it is never of any use to disbelieve experience for 


the pier, after the driver had applied it three times 
during the short journey from the junction. He 
thinks the efficiency of this brake has been mate- 
rially interfered with by the hole in the piston- 
rod, which allows it to leak off in a short time; he 
experimented on the carriages of the train, and 
found that the brake leaked off the front van in 
about 30 seconds, and off one of the coaches near 
the tail of the train in about ¿lwo minutes. Colonel 
Rich also mentions that on the same day, after his 
inquiry, there was very considerable leakage in the 
vacuum brake upon an express train; ‘‘the pump 
rose the gauge very slowly to about 22in. to 23in. 


theories, if it is certain. The result is so important | while the train was running ; but the whole of the 


to all who have to deal with iron beams and rods 
in holding buildings together, that it is very desir- 
able that we should know how the fact really is, 
and then (but not before) to investigate some satis- 
factory theory about it. Railway engineers must 
know by this time whether it is necessary to allow 
any play in the fish-joints of rails, or between the 
ends of the rails if laid down in cold weather ; 
though, to be sure, the length of a rail is quite in- 
significant compared with the width of the Vienna 
dome or the Menai bridge. This seems a con- 
venient occasion to start the question, and get it 
settled for good. Edm. Beckett. 


ORGAN IN ST. VINCENT FERRER 
CHURCH, N.Y. 


[20207 .]—Tur following are the details of scheme 
of the above organ, built by Mr. H. L. Roosevelt, 
the well-known Americun builder :— 


ToREE Manvats, Comrass CC To A’, 58 Notes. 
GREAT ORGAN. 


Ft. Pipes. 

1, Open Diapason ........... e IG 58 
2, Double Gemshorn .......... 16 46 
Ə. Open Diapasou ............ S as 
4. Violon Diapason ............ 8 53 
5. Melodia ...ssesessosssoosass S as 
6. Principal ....ssesesesoeseso 4 5S 
Te- Flute aie els ee aNd eaaa 4 58 
8. Wald Flute .............006 2 58 
9. Mixture .......... (4 ranks.) 
10. Cornet...... (4 and 5 rauks.) 

ll. Trumpet scissscorirsesissi S JS 
12; CIATION. sssrosecc one 6 rtre 4 58 
SWELL ORGAN. 

1. Bourdon ....... EIEE 16 AS 
2. Open Diapasor ............ 8 58 
3. Rohr Flute ......... Bae bis S 59 
4. Keraulophon .............. 8 58 
5. Principal ....... Re ee ra 4 58 
6. Flute Traversre....... EEN 4 aS 

7. Mixture .......... (4 ravks.) 

8. Cornopean ...... cela ewes æ. S 5S 
D> O006 seseante S 5S 
10. Vox Humana ....... poked 5 28 
Corr ORGAN. 

1. Doppel Flute .......2...-06 S 5S 
2. Gambia ....sssssosoosssesoo 8 5S 
Oe DOl rras sar tirao anaia S 58 
4. Concert Flute .............. 5 58 
5. Viol d’ Amour ....... ed Sees 4 58S 
6. Rohr Flute .......... enea 4 38S 
7. Piccolo ........ ETET 2 os 
S. Clarinet.......ssssssosseseo S 5S 
PEDAL ORGAN. 

1. Open Diapason ............ o2 ih 
2. Open Diapason ............ 16 21 
3. Double Gamba ............ 16 27 
4. Bourdon ....ssessesasssee 16 27 
5. Violoncello ....... PEA S 27 
6. Bombard ....... bPadied Pawan le 27 
Te PUVA erea a a eae aiia S 27 
COUPLERS, &C.: 

Sw. to Gt. Unison; Sw. to Gt. Oc.; Ch. to 


Gt.; Sw. to Ch.; Gt. to Ped.; Sw. to Ped.; Ch. 
to Ped. 
Swell Tremulant. 


Guernsey, June 19th. C. H. Domaille. 


THE PORTSKEWET PIER ACCIDENT 
AND THE TWO-MINUTE BRAKE. 


[20208.]—Uron the 25th of April a collision oc- 
cured at Portskewet Pier Station on the Great 
Western Railway. between the 5.40 p.m. passenger 
train from Cardiff and three empty coaches stand- 
ing near to the buffer-stops at the end of the pier. 
Colonel Rich held an inquiry, and his report has 
just been published. 

The passenger train consisted of a tank-engine, 
fitted with a steam-brake, a van, five carriages, 
and a rear van, fitted with the Sanders and Bolitho 
antomatic vacuum brake, as modified by the Great 
Western Railway Company. 

Colonel Rich reports that ‘‘the collision was 
caused by the vacuum brake failing to act when it 
was required.” . . . in consequence of there being 
avery small amount of vacuam in the pipe and 
cylinders; possibly none, as the train approached 


brake power appeared to be exhausted before the 
train was half stopped when running into Taunton 
station, so that at that momentous time there was 
actually no continuous brake available until the 
vacuum was recreated by the application of the 
ejector, after which the train was stopped at the 
platform. I doubt whether this was considered by 
the engine-driver as a failure of the brake, and 
would be reported as such; to my mind it was a 
very important failure.’’ 

I trust that the very important facts to which 
Col. Rich refers will be seriously considered by the 
directors of the Great Western and Midland Rail- 
ways before some disaster occurs. 

In my letters to the ENaGLisu MEcHANIC, and also. 
in the third and following editions of my pamphlet, 
I have pointed out the very great risk aud danger 
which results from the use of what is generally 
known on the Midland and Great Western Rail- 
ways as **The Two-Minute Brake,’’ because it is 
purposely constructed to leak off of itself in two 
minutes. Col. Rich calls attention to the fact that 
“the whole of the brake-power appeared to be 
exhausted before the train was half stopped, when 
running into Taunton.’’ This is no unusual 
occurrence, as I have myself frequently seen trains 
come into stations with the vacuum brake *‘ leaked 
off,” and the final stopping of the train effected by 
means of the steam brake upon the engine and 
tender; of course the vacuum brake was useless 
until the driver recreated another vacuum which, 
when applied, would again ‘leak off” in two 
minutes. 

It will be noticed that your correspondent, ‘A 
Driver,” letter 46528, p. 354, this week calls 
attention to the Board of Trade Returns and the 
failures of brakes. 

The Railway Returns (Continuous Brakes) Act, 
1878, enacts that ‘‘ Any person who makes, or is 
privy to the making of a return under this Act 
which is to his knowledge false in any particular, 
shall be liable, on summary conviction before a 
court of summary jurisdiction, toa fine not exceed- 
ing fifty pounds.” 

This penalty has not been inflicted, and is there- 
fore regarded by a few companies as a ‘ dead 
letter,” the result buing that their returns become 
more and more incorrect each half-year, until now 
they are practically useless for comparison. 

The Portskewet Pier accident, and tke report of 
Col. Rich is a warning which the two companies 
which now use ‘*Two-Minute Brakes” will do 
well to seriously consider without delay, and 
before any other accidents take place. This brake 
frequently leaks off, and allows trains to run past 
sizuals and stations, but as the companies in 
question do not profess to consider ‘‘ leaking off’? 

[a failure, these cases are never reported to the 
Board of Trade, and therefore do not appear in 
the returos; they also consider that a steam 
brake on an engine’ is not continuous, and there- 
fore do not report any of the numerous steam-brake 
failures. Clement E. Stretton. 

Saxe Coburg-street, Leicester, June 17th. 


CUTTING SCREW-THREADS WITH A 
SLIDE-REST ONLY. 


[20209.] Tux following is a very simple way of 
cutting screw-threads with a slide-rest only. Turn 
a couple of wooden pulleys, and fit one of them on 
to the bar on which the screw is to be cut, and the 
other on to the screw of the slide-rest, and connect 
them by means of an elastic band. By altering tho 
sizes of the pulleys different threads may be cut. 
It is a good plan to have a set of pulleys answering 
to the change- wheels of a screw-cutting lathe. As 
it is required to use the same pulley very often, a 
plug is fitted tightly in the old hole end a new one 
bored to fit the diameter of the bar is to be turned. 

Hartwell. E. Thomas. 


MEDICAL REPLIES. 


[20210.]—Buieut’s Disease (47154.)—T cannot 
imagine that any physician would really have 
ordered stout and gin for a patient suffering from 
Bright’s disease, and in the teeth of avery wise 
recommendation from the local medical adviser, 
who was undoubtedly right and in accord with the 
best modern practice. Follow the advice of your 
family doctor. 

Irox MeEpicineE (47188.)—The best medi- 
cal preparation of iron for internal use is that 
known as ‘dialysed iron,” which may be got at 
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any druggist’s The finest and most certain pre- 
paration of diniysed iron is that known a3 
Wyeth’s, to be obtained from Burroughs and 
Co., of Snow-hill. The ordinary acid solutions of 
fron destroy the teeth, and should nover be taken, 
now that a beautiful preparation like the Wyeth’s 
dialysed iron is accessible. 

InDURATED’ Liver (17200.)— No one can say, 
without examiniog the patient, what is the cause 
of the induration of the liver, or estimate the pro- 
bability of recovery. ‘‘Induration’’ is merely 
another word for /rdeniny. If cancerous, the 
disease is a fatal one. 

Jas. Edmunds, M.D. 


NEW ELECTRO-MAGNETIC CLOCK. 


[20211.]—My criticism of Mr. Huxley's pendu- 
lum, figured on page 263, was based on the 
assumption that it was to be hung on a spring, as 
usual, in which case it is very evident it would 
we It requires very little gumption to see 

at. 

Now, it appears, it was intended to be applied to 
the clock-motor described on the same page, and 
ifthe rods are made a fixture in the armature, it 
will, no doubt, prevent the wobbling; but the 
tendency to do so will remain and give rise 
to very objectionable twisting strains. 

There are other forms of compensation-pendu- 
lums—the zinc tube for example, quite as simple as 
Mr. Huxley’s, to which these oojections do not 
apply. But, may I ask, what end is supposed to 
be served by applying a compensated pendulum 
to a clock whose motive force is as variable as an 
earth battery curreat? The small temperature 
error would be quite lost amongst others. 

Mr. Huxley’s remarks about the wheels of 
clocks and the human leg are altogether basida the 
question, and require no notice. J. E. Floyd. 


REPLIES TO QUERIES. 


——+-44+— 


*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


[45338.]—Preservative for Iron Ships.—I 
am particularly anxious to let Mr. Clifford have 
the pamphlet I address to you herewith. Although 
such a favour as forwarding it must be foreign to 
your custom, will you, in consideration of the great 
distance at which I am from home, put a line in 
your ‘‘Replies”’ to say that it is awaiting his 
address ?—W. B. Denny, Magistrate and J.P. 
Singapore, May Cth. 


[We depart for once from our rule, and Mr. 
Clifford may have the pamphlst by forwarding his 
address and two stamps.—Eb. } 


(46316.] —~M.S.L. Engine 399 (U.Q.)—This 
engine commenced running in February, aod was 
put on the Manchester and Liverpool line. When 
I mentioned her (p. 618, No. 884), she was settling 
down, but so long in doing it that the men changed 
the pet name they had given her “Robert the 
Devil”? to ‘‘ Jumbo,” for, like the elephant, they 
could not keop her out. Several alterations have 
been made, and I understand she is likely now to 
behave better. Iam told she has taken 20 coaches 
from Manchester to Liverpool in 50 minutes, 
includiag five minutes’ stop at Warrington. Tae 
driving-wheels are 7ft. Gin. diameter, and the 
cylinders (outside) 18in. by 26in. The driving- 
axle only has inside bearings, and the outer fram- 
ing has a massive appearance, which is increased 
by the pistons and croas-heads being entirely hidden 
from view; but the big end of the connecting-rod 
can be seen below the framing at the half-stroke. 
The counterweights are on the same arrangement 
as the bogie-engines on that line; instead of being 
on the rim ofthe wheel, they are fixed close to the 
boss, and are very large. The engine and tender 
weigh about 70 tons, and were constructed at the 
company’s works at Gorton.—R. N. H. 


(46578.] — Roof Ventilator (U.Q.) — The 
neatest way of forming ventilator for roof 30ft. 
long will be to continue the ridge piece about 2ft. 
past the point of junction with hips at each end; 
fix short rafters on each side of said continuation 
down on to the hips, and fill in the upright face 
with louvre-boards; finish off on face with cut 
barge boards, and fix a flashing at bottom.— 
Drrron. 


[46603.]—Indaction Coil Failure. —I feel 
sure the secondary is at fault as regards insalation, 
as it has only two thicknosses of paraffined tissue 
between layers, and I have not thickened this at 
the ends, where I see now the struggle to get out 
would be fiercest. I have pulled my first one to 
pieces, and shall try again, and if I succeed will 
report result for benefit of others. I have two 
small brass balls on the secondary terminals of my 
present coil, and using three bichromates (series), 


though no sparks will appear till they are 1-1Gin. 
apart; yet, while this smail violet spark goes on, 
a good iin. flash every now and then jumps from 
the side of one ball to that of the other. —B. H. 


(40691.]—Brick-Kila with Dowa-Draught. 
—I am obliged to ‘‘ Brick-Burner’’ for his infor- 
mation ou p. 312, and should be gladif he can tell 
me how the flue from the firas to the centre flue is 
arranged. Is there only a straight flue from the 
fire to the centre, and how is the draught con- 
trolled? Suppose one part of the kiln is finished 
burning before another, how is the heat diverted ? 
If ‘‘ Beick-Eurner’’ could give a sketch of the 
bottom of the kiln I shall be obliged. The kiln 
would be for Bridgewater—he may know what the 
clay is there.—Brick KILN. 


(46771.) -Zincography.—Will “ P. N.” orany 
other of ‘* ours’ kindly give full directions for the 
photographic process as given in the above? Pro- 
portions of mixture, gallic acid or infusion of nut- 
galls, commercial or glacial acetic acid. It the 
bitamen is readored insoluble dy the action of light 
in turpentine, how is the whole plate cleaned up 
by turpentine? Would it not remove the whole 
at the first application.—W. B.S. 


[46771.J]—Zincography. — “P. N.” in de- 
scribing the photographis məathod with bitumen, 
writes: —‘* To dissolve out first the bitumen, which 
has not been acted on with spirit of turpentine; ” 
and futheron he writes—“ the whole plate is then 
cleaned up with essence of turpentine.’’ How does 
the turpentiae not remove all the bitumsan on the 
first application, if it can on the second? Oris 
there a difference between spirit of turpentine and 
essencs of turventine? Or when is the bitumen 
got rid of? Will “P.N.” kindly explain this 
little difficulty in an otherwise simple method, and 
oblige?—Try AGAIN. 


(45775.|—Staining Walls aud Plain Deco. 
rations (U.Q.)—According to ‘‘Spon’s Workshop 
Receipts,” auy shade of pink may be obtained in 
distemper with vermilion. Indigo and yellow 
ochre will give green; so indigo, with small 
quantity of yellow ochre, would give greenish blae ; 
the pigments should ba ground quite fine. Dis- 
tempers with lime in them are apt to turn black.— 
DItrTon. 


(46779.]—Bleaching Small Articles.—I pre- 
sume that this inquirer resides in a town, and is 
not withia reach of a grass-plat whereou to put 
out cuffs, collars, &e. Sach articles, as well as 
pockethandkerchiefs, do require, every fow weeks, 
to gat a good ‘‘stewing”’ in a warm oven, often 
haviog to be left there, in a good large ‘‘ stew- 
mng,” for several days at a time, until they look 
white. Asa preparation for washing, always steep 
white (T meaa not colour-printed ones) articles in 
cold water for a few houcs, and then the soiled 
parts can be very much cleansed by a good pressing 
together between the hands,—no violent rabbiag,— 
then use good white soap on them, and let them 
remain over night, folded flat on a dish, not in 
water, but yet wet enough to completely melt the 
soap through the texture of tho articles. Do not 
be too stingy of soap; you can use the lather with 
other articles of a less fine sort. A little practice 
will bring you to the use of enough without waste. 
Next day pour on to said clothes a kettleful of 
very clean boiling water—boiling, mind you; for 
if only one degree below the boiling-point it will 
not be hot enough to whiten them. Cover your 
washing-mug (or basin) at once, so that the steam 
is kept in ; after 20 to 30 minutes has passed, wash 


your things, and give them a rinse in plenty of |. 


epid water. If now they are not to your satis- 

facfion, spread them, well pulled out, while wet 
upon a large dish, wbich place at, or outside, an 
open, sunny window, sprinkle them with clean cold 
water several times a day, and they will bleach 
lovely. Keep thus going for two or threo days ; 
then wazh again io a clean ‘scald,’ as above 
described, aud when you have them finished it will 
be your own fault if your Jacas and handkerchiefs 
are not a wonder to all beholders. N.B.—Never 
starch your lace articles, but crisp them in cold 
water, in which two or three lumps of loaf-sugar 
are dissolved ; also be sure to stretch out the work 
while wet, then dry flat on a towel upon the bed.— 
AN EXPERIENCED OLD HAnp. 


[46797.]—Academy Boards.—I have found 
academy boards very convenient for sketching in 
oils, but unless you manipalate your coloucs skil- 
fully they are apt to sink in in the course of time. 
For good, permaneat work I should certaiuly 
recommend canvas. Toere the enlighteament of 
“Nun. Dor.” in connection with query, I would 
say that academy boards are millboards, prepared 
to receive oil-colours, and may be had of any of 
the artists’ colourm2n.—Epwarp FLOWERDAY. 


(46314.]—Caledonian Engimes.—lo ‘‘ Car- 
STAIRS.’’—Many thanks for details. I have never 
yet seen a Caledonian engine, having only heard of 
them, and principally through your interesting 
papers in the * E.M.” I supposo the old six- 
coupled goods would not be like the modern ones 
in the arrangement of wheels! If there are any 


other classes of exceptional coustraction, either on 
the Caledonian or neighbouring lines, I am sure 
the information would be welcome.—R. N. H. 


[46817.]—Equation.—The second solution of 
“« A Medical Student ” is only a repetition of what 
has been done before—viz., casting out a factor 
from a biquadratic. He has, however, this time 
discovered that that can be done without intro- 
ducing unnecessarily other unknown quantities ; 
but how he should think that the “ appearance” of 
a quadratic, the square of which he is unable to 
complete, is quite sufficient, I must leave your 
readers to judge. “R. E. D.” has been a little 
hasty in giving what he calls a decisive proof of the 
fallacy of my solution. The fallacy he pointed 
out is known to most of us from our school- 
days, when, by it, we used to perform the 
wonderful feat of proving 1 = 0,&c. But in 
applying this fallacy to my solution he has proved 
too much. He has proved the truth, and not the 
fallacy, of my result; for if (a — b) = + (c — d) 
thon the terms are, as pointed out by “‘ M.I.C.E., 
each = 0. And, moreover, this does not arise, as 
“ M.I.C.E.” thinks, through a curious coincidence, 
but through the arithmetical progression of the 
terms, as I will now endeavour to show. In my 
solution (b) 2:1 — way = 18. Then 18 — z7 = 


or — xy. .*. vy, 22, 18, are in arithmetical pro- 
gression, where zx — zy, or sy /3 = common 
difference. Then 
e TY, Sy zr p ry 
ZY E ae 
oo sty 36 — =J 
(3) 
wl rt Br 
gaa aa Oc e Gp 
2? 2?’ 2 


are identical in value, but not in term?. Now the 
following equations, which appeared in my first 
solution— 

Z = r = sah eeeeoeoeorveeee E E @eeeee £ 

I£ — y : (e) 


so try = 36 — ty 


are manifestly vot identical. If we multiply these 
together, we atill have an independent result, 
viz. :— 


(3) 
and substituting for =73, from the progression, the 
value (° + 3) is quite legitimate. Then— 


see ty 


Stile 


— ty? = Lsy — 


CER AY 
\ z 


reducing and completing the square, we have, as 
before— 


aas, 2 D 
2y? 


25/2 


US faz 3.0 -}- 9= E ~ zy + 35 

Y _ gat Wg 

2 9 
X! z an Zr 

2 g7 

rY z 

a u 

Z 3 


aye 6 cy = Wer = 12. 


From the progression we also get readily, without 
any substitution— 


., 2(6 BEZ )' = (2-6)? +G = 6) (zu —=6) 
2 9 


By completing the square and rəduciag, we get— 


9-2 =~ Gy - 6) 4%" - 3 
12 2w = 3y — 6 
3 

or ae = ey 

oO 
“2 Iy = 18, and ry = 6 
cy .ury . 12% 6 

sy 1d 
Most we +2 yao +3 sat 6 


—J. Lang DAVIES. 


(46834.]-—Churchwardeos (U.Q.)—Though 
addressed to Mr. Wethertield, as it bas not yet 
been answered, I give the following:—The only 
alteration I know of in the law of voting at the 
alection of churchwardens is that now the occupiers 
of small tenements on which the rates are paid by 
the owner are qualitied to vote in respect of their 
occupation. Atl householders may vote in vestry, 
also on a poll; at the latter the voting is regulated 
by the rateable value, in respect of which the oc- 
cupier votes. By 68, Geo. ILI., c. 60, sec. 3, it is 
provided ‘‘that every inhabitant present, who by 
the last rate made for tho relief of the poor shat 
have been assessed in respect of any anuual rent, 
profit, or value, not anouuting to £50, shall give 
one vote and no more; if assessed for any such 
aunual rent, &c.. amounting to £50 or upwards, 
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he is entitled to give one vote for every £25 in 
respect of which he shall have been assessed ; but 
so that no inhabitant shall give more than six 
votes.” Of course in vestry, when the voting is 
determined by show of hands, each individual can 


give but one vote, irrespective of the amount of 
is assessment.— DITTON. 


(46863.] — Painting on Silk. —I understand 
that the proper method of preparing silk for paint- 
ing is to size it—using preferably isinglass size. 
The silvering and gilding will be done as usual 
with gold size and metal in leaf, unless Bessomer’s 
paints are considered good enough. The paints are 
of course the usual artist’s oil-colours.—T. P. 


(46881.}—Boring Working Barrel. — In the 
back volumes there are all sorts of devices for 
boring out cylinders, &c. Perhaps that on p. 628, 
No. 753, will suit you. Possibly, however, you 
will fiod a simple cutter, mounted in a disc the size 
F the barrel, will work easiest, if slow.—E. G. 


[463885.]—‘“ Austral” and ‘“‘Sahara.””—The 
engines of the ‘‘ Austral” are compound surface- 
condensers; one high-pressure cylinder, 62in. 
diameter, and two low-prassure, 86in. in diameter, 
with a stroke of 5ft. The crankshaft is “ built’? 
and the propeller-shaft is of fluid compressed steel. 
The four boilers are of mi?d steel, cylindrical, 16ft. 
in diameter, and 17ft. long, with six furnaces in 
each, being fed from both ends. The working 
pressure is 95lb. The length of the vessel is 474ft., 
breadth 48ft. 3in., depth 7ft. I have not seen any 
published dimensions of the ‘‘ Sahara.’”—Essar. 


[46886.])—Model Marine Engines. — The 
engines would do for aay boat into which they 
can be placed; but they most certainly will not 
drive any boat at 10 miles an hour even with the 
tide. Test the boiler accerding to directions given 
last week, p. 331. But suppose your model 
finished, and the engines will drive it at tho rate of 
10 miles an hour, what are you going to do with 
it? Models of the kiud, which are in reality 
+t models” of nothing at all, serve only to show the 
skill of the workman, ané are utterly useless when 
finished.—Essanr. 


{46911.]—Lathe.—If choice lies between a 4in. 
with backgear, and a 5in. without, the former will 
be most useful, as by it zou will beable to turn 
metal.—X. P. 


[46926.]—Regilding Candlesticks.—How can 
anyone answer this question, without knowing the 
material of which the candlesticks are made? By 
the fact that leaf is mentioned, they may be wood; 
but the querist seems to be further in doubt whether 
he wants gold or bronze.—DuBEx. 


_{47000.]—Model Steamboat.—The dimensions 
given by *‘ Amateur ’’ for the engine and propeller 
would do very well for his boat, but it is hardly 
long enough for a boiler Gin. long; and instead of a 
round boiler I should reccmmend ono made to fit 
the shape of boat, and about 5in. long; and if tho 
top of firebox is corrugate, you would got as much 
heafing surface as a plain boiler Gin. long would 


give. The propeller should have only two blades, 
with a fine pitch. The lamp should be made as 
shown in sketch, the object being to keep the sup- 
ply of spirits away from tke boiler, and well above 
the bottom of tubes and burners, which should be 
filled with wick as shown in sketch, to act asa 
siphon, and so keep the burners regularly supplied 
with spirits. You should have two of these tubes, 


3 
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with two burners on eack, about jin. diam. The 
exhaust steam should be turned up chimney. The 
whole of the metal-work should be as light as pos- 
sible consistent with safety, asthe boat is rather 
small for a steamer. If you can refer to back 
numbers, you will find plenty of information on 


ae On uction of boilers for model steamboats.— 


[47004.)—Bread.—In the issue of 9th June, 
your correspondent has quite overlooked the drift 
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of “A Disgusted Foreigner’s’’ query. No one 
can doubt that the bread on the Continent is infi- 
nitely superior to that made in this country; we 
have only to consult our travelling friends on that 
head. What he wisbes to know is, as I take it, 
what do the Austrians (who have the name of 
being the best bakers in the world) and other 
foreigners use in the making of their bread that 
Britishers do not? Of course, we do not call 
s‘ Yankees ” foreigners: they have more or less the 
habits of Britishers, and further, what judges 
could there be where there are few professional 
bakers, where in most places they bake for them- 
selves, not being ablo to purchase the commodity 
from bakers, and scarcely any of them used to good 
bread—certainly not such palatable bread as the 
Europeans make. The question is not so much 
what makes the English bread bad, as what makes 
the Continental bread so good, and this is a thing 
a good many of us would like to know.—SEMPER 
FIDELIS. 


47016. |—Repairing Ebonite Dish.—Ebonite 
dishes when broken are very awkward things to 
repair. The only safe method of mending is to 
make a small metal frames to fit over the broken 
corner, and then to cement this frame tightly to 
the corner; the dish may then last a long time, but 
all attempts to rejoin the broken corner will fail, 
unless there is a strong support underneath to keep 
the corner rigid.—W. J. LANCASTER. . 


(47029.J}—Difiiculty with Coil. — To Mr. 
LANCASTER.—In the first place, from your query I 
fear that the insulation of primary is bad, and 
that as the primary is, it is insufficient to induce 
the strength of current that the secondary ought 
to produce ; and, secondly, the joinings of 
secondary are faults, each one taking away from 
length of spark. I would rather use only half the 
quantity without a join than all that you have 
with a number of joinings. You should also have 
had better insulation between primary and 
secondary ; the thin layer of p2raffinis insufficient. 
I would advise you to unwind part of the 
secondary, then test with battery until you get the 
lin. spark again; then put plenty of paraffin 
around coil, and bake it for a night, clean off the 
outside, and having carefully gone over every joint, 
resoldering where necessary, rewind the Wire, gra- 
dually thickening it to the centre of coil, leaving 
the ends bare, something of this shape ©; then 
test after every two layers, and if spark increases 
in length go on winding; but the moment the 
spark seems to be going back, stop winding; put 
in paraffia and bake again. I think you will then 
have a good coil.—W. J. LANCASTER. 


(47043.] -Camera.— You will have to give more 
information about your lens before anyone can 
assist you. Say in another query how many lenses 
there are in it, and the diameter of the lenses. I 
am afraid you have a centre lens only, belonging 
toa “Jamin’’; if you have, itis of no earthly use 
without the other part.—W. J. LANCASTER. 


[47053.|-A Question for Spectrum Ana- 
lysis.—Lhis is not a question for spectrum analysis 
at all. It has only to do with the reflection of light 
by the roughened surface of the glass; this scat- 
tered reflection does of course prevent direct sun- 
shine entering the conservatory ; but the light that 
does enter differa only in quantity from what would 
enter if the glazing were of clear glass. Why don’t 
you have half a dozen of the panes removed, and 
clear glass put in just where the sun would shine 
through? Even then I am afraid the plants would 
not thrive, and that the question would still be an 
open one as to the cause.—W. J. LANCASTER. 


[47054.]}—Incandescent Lamps.—Don’t at- 
tempt to light one of the lamps with Leclanché 
cells; it will only end in failure. You may geta 
light for a few seconds, and then it will be all over. 
Rig up a few Bunsens, and the effect will be good. 
—W. J. LANCASTER. 

[47055.]—-Cardboard.—The use of cardboard 
for shutters is a failure. Better get a piece of 
blackened block-tin; one sheet of tin will make a 
number of shutters. You might get a 14 by 10 
ferrotype plate, and cut it up into 9} plate shut- 
ters, or 4} plate. This will cost you about d., 
and is already blackened. By the bye, you can 
make a nice dark slide out of ferrotype plate. 
Make a block a little larger than plate, then bend 
over it the ferrotype plate, and make a flange in 
front sufficient to allow the shutter to slide down ; 
then remove the block, bend over the top piece, 
and let this go lower down than the other parts to 
allow shutter to slide over. Now cut outa thin 
wooden frame just large enough for plate to drop 
in, and to fit tightly into dark slide, join up the 
corners clean, ard solder; put two little turn but- 
tons on to carrier to keep plate in place, and the 
slide will be made, and will work very well.—W. 
J. LANCASTER. 

(47056.]—-Bacteria.—I am very thankful to 


Mr. Thoms for his kind reply to my query ; but he 
has, unfortunately, mistaken the purpose of the 


barm in question, which being ‘‘intended for 


distilling—alcoholic fermentation,” and my object 
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with it, to obtain as thorough and low an attenua- 
tion 23 possible, the remedy so kindly suggested 
is hardly applicable, as I work on the thick- 
mash system, and nothing is strained, all 
‘‘grains” passing through the fermenting-tuns 
and stills. With your kind indulgence I will 
explain further, hoping that Mr. Thoms will again 
reply. The barm is made from 60 per cent. each 
of rye, barley, and malt meal, mashed with water 
at 185° Fahr., or so, in order to give it the proper 
consistency and saccharine concentration, when 
mashed to 150° temp.; it is then covered for two 
hours, when covers are removed, and it remains 
open for ten hours more before being roused, 
which rousing is continued every two hours, till a 
proper acidity (as indicated by Ludersdorf’s oxy- 
meter with ammonia) is observed. This takes 
about 24 hours, the temperature of the barm mash 
being then about 124° Fahr., and the acidity from 
12 to 2}. Itis then cooled as rapidly as possible to 
65° Fahr., mother added, and after a good rousing, 
again covered. After nine hours the mass is 
generally found to be nearly half-attenuated, and 
to be of a temp. of 83° Fahr. ; the mother is then 
taken off and rapidly cooled, while the mass 
remains another hour or two, and is then put into 
the fermenting-tun with the mash to be fermented. 
The quantity of barm is 7 per cent. to 8 per cent. 
weight (of meal) of the mash fermented, and 
attenuation ought to arrive at 1002 (Bate S. G.), 
temp. 60° Fahr. (this being a filtered sample from 
mass), in 48 hours; pitching temp., 66° Fahr. My 
remarks on barm not always rising to the surface 

ill now be, perhaps, better understood. Such 
skimmings never show any other than pure torale 
germs. Sometimes a lactic rod will appear ; bat 
very rarely, although fermenting barm abounds 
with them. This system of making yeast is general 
all over the Continent. I do not think now that 
Mr. Thoms will recommend the use of sedimentary 
yeast, and am sorry that the misunderstanding as 
to the rising of the barm arose. Will Mr. Thoms 
please tell me the way to prepare the ash of car- 
bonised raisins or grapes, and give me also his 
opinion on the use of ammonia for invigorating 
the growth of our torula P—CYONET. 


{47065.]—Gaiffe's Medical Battery.—The 
coil in Gaiffe’s is a little induction coil without a 
condenser. You can makeone easily with primary 
and secondary circuits. I make a little coil that 
you can almost put into your waistcoat pocket, that 
would give you more current than you would care 
to receive.—W. J. LANCASTER. 


[47069. ] — Fruit-growing. — The ‘ Fruit 
Manual,” by Dr. Hogg, published at 171, Fleet- 
street, and Scott’s ‘‘Orchardist,’’ are two most 
useful works on fruit-trees. The latter was pub- 
lished by H. M. Pollett, 10, Bridgowater-gardens, 
E.C.; but don’t rely too much on manuals in 
planting. See what kinds suit your own neigh- 
bourhood best, or you may be led intoerror. Dr. 
Hogg is a well-known authority on fruit-trees, and 
Mr. Scott is, or was, a practical orchardist at Mer- 
riott, Somerset. —BETA. 


{47093.] Double Steam-Chest.— Hoping thai 
I understand your case correctly, I should like to 
suggest the plan shown in the sketch, where the 


valves used in the old arrangement work in one 
steam-chest. This valve-chest could be made by 
bolting each of the original valve-chest flanges to 
one of the flanges of the middle part of the casing 
of such a width as to keep the faces 1łin. apart. 
You require then only one steam-pipe, which may 
be bolted to a branch on the middle part of the 
casing. The exhausts must be joined by a short 
double-elbow pipe, with a branch for the exbaust- 
pipo (B in the sketch). If the discs of your eccen- 
trics are split, itis easy to change their positions 
from outside to inside; if not, as is often the case 
in models, I can see no other way but to make new 
eccentrics with such discs.—R. KANTHACE. 


360 


ENGLISH MEOHANIO AND WORLD OF SCIENCE: No. 900. 


JUNE 23, 1882. 


[47093.]—Double Steam-Chest.—I should say 
that ‘‘J.M.L.’ could easily arrange his valves, 
&c., as he requires. If he will say what the length 
and breadth of his exhaust port is, and the length 
of shaft available to put his eccentrics on, I shall 
pe glad to give him a sketch for the same.— 


[47094.] — Combustion of Coal. — If freely 
supplied with air, the products of combustion will 
be carbonic anhydride CO, and water H,O. In 
100cwt. of coal, we have per question 88 42owt. of 
carbon, 5:6cewt. of hydrogen, and 6:97 owt. of 

‘oxygen. Since in water H,O the proportion by 
weight of H to O is 1: 8, the atomic weight of 
oxyge= being 16, the quantity by weight of O 
necessary to convert 5:6lowt. of hydrogen into 
water is 561 x 8 = 44:88. Similarly since in 
carbonic anhydride’CO2 the proportion by weight 
of C to O is 3 : 8, the atomic weight of C being 12, 
the quantity by weight of O necessary to convert 
88°42ewt. of carbon into CO, is 8-3rds of 88°44 = 
235°792. Therefore, the total weight of oxvgen 
required to burn the H and C is 44°88 + 235°79 = 
280:67cewt. But of this amount 5‘97cwt. are sup- 
plied by the coal; therefore, weight of oxygen re- 
quired from the air is 280°67 — 5°97 = 274°7ewt. 
Now, oxygen by weight in the air is 23-16 per 
cent. ; therefore, weight of air necessary to supply 
274-Tewt. of oxygen is 1 / 2316 of 2,747,000 = 
1,1860wt. approximately. Therefore, weight of air 
necessary to burn 20cwt. of coal, and 1-5th of this 
is 293cwt.—MIDE. 


[47094.]—Combustion 
coal we have— 
20 x 88°42 


of Coal.—In 20cwt. of 


= 17:°6Sicwt. 


e... s 1m 


20cwt. 
The combining weights of C, H, and O being 12, 1, 
and 16, we require 
‘32 x 17684 


12 

and Bee 8'976cwt. of O to form H,O 
Thus, total weight of O required for complete com- 
bustion 56:133. 1:1940wt. being in the coal, 
54:939 have to be taken from the air, which con- 
tains 23°14 per ot of O. The weight of air re- 
ee 4:939 x 100 
hen 2 ee 

quired is then Bi 
2,942 cubic feet of air. (In practice, much more 

air is supplied to furnaces.)—R. KANTHACK. 


{47094.}—-Combustion of Coal.—The com- 
bining weight of carbon is 12, and that of oxygen 
16 ; therefore 12 parts of C will require 2 x 16 
paris of O. The atmosphere contains about 23 

in every 100 parts by weight. We must now 
d by proportion what weight of air contains 
32 parts of O. Thus:—32 x 100/23 = 139:131. 
To find the weight of air required for the com- 
bustion of a body containing 


47°157ewt. of O to form CO, 


ar 
— 


= 237 -4cwt. of air, or 


32 
of 
fin 


CAT DON aera na ES . 85:42 parts 

Hydrogen ........ TE Föl ,, 

Oxygen ..... saeco Gis aoai 5'97 ,, 
Total ssursisiocus 100-0 ,, 


We must first find the weight of O. required for 
88:42 parts of C. This we do by proportion. If 
12 requires 32, how much will 88:42 require? The 
hydrogen would burn to form water (H:O). The 
combining weight of H is 1; therefore 2 parts of 

will require 16 of O, in the same way as for 
the C. We must now find how much O is required 
for the 5°61 parti of H. We now know how much 
O is required for the combustion of the C and H, 
and must now subtract the 6'61 parts of O in the 
body from it, so as to obtain the amount of O. 
required for the combustion of the whole body. 
We must now find, as in the first part, how much 
air contains the quantity of oxygen calculated. 
To find the weight of air required to burn 20cwt.: 
we know how much is required to burn 100 parts ; 
how much will be required to burn 20 parts, sup- 
posing the whole amounts to be in cwts? Pro- 
portion again.—BURETTE. 


[47098.] — Engine Queries.—I will answer 
query 2 first. Let DA, DB, Fig. 1, be the posi- 
tion of the crank at the beginning and end of 
stroke. A B represents length of stroke of piston; 
AD = half-stroke of piston, and any portion of 
AB represents distance travelled by piston. Pro- 
duce AB indefinitely, and take AC = length of 
connecting-rod between centres. About AB, as 
diameter, describe a circle AE BF. Let 4 = posie 
tion of stroke at which it is desired to find angle of 
crank. Then lay off nC’ = AO, and with centre 
C’ and distance C'h describe arc of circle GnH 
joina GD. Let arrow indicate direction of rota- 
tion, then GDA = angle of crank at given posi- 
tion of piston. With regard to query 1, the 
solution is entirely relative. If ‘‘ Phenix ?’’ requires 


a solution of a particular case, I shall be happy to 
offer him one if he will furnish particulars; bat if 
he requires a general one, I would refer him to Dr. 
Zeuner’s method as found in Rankine’s “‘ Useful 


e 


I 
l. 
7 


Rules and Tables.” Query 3: Let ABCD, Fig. 2, 
represent tank with inclined base. Through centre 
of CD draw FEG; X'E = mean pressure, 4D = 
greatest pressure, and /"C = least pressure; total 
pressure on base = area of CD x /'E.—LIGURIAN. 


(47098.]—Engine Queries.—l. The angular 
advance can be found graphically, and by the 
formula sin: (angular distance) = lead + lap/ 
throw of eccentric. In Fig. 1. C D represents the 
travel of the valve, and CE DF the eccentric 
circle. Bisect C D at O, and draw E F perpendicular 
toit. On ODfrom O mark off lead + lap on the 
same scale as CD. If OB represents this distance, 
draw AB perpendicular to C D, join A O, and 
AOE is the angular advance, its sine being equal 
toOB/AO = lead + lap /} travel. 2. In Fig. 2 
let ABCD represent the cylinder, EF the piston 
in a given position, K P or R the ccnnecting-rod, 
O P the crank, and O the centre of crank-shaft. 


Also call the stroke S the remaining part of the 
stroke at a given position S’. Then, if GH are 
the positions of K at beginning and end of stroke, 
KH = Y, HLR, and because OL = OP = 3/2, 
HO=R-—S/ 2; therefore, KO = KH+HO 
=S+R-—S8/2,.0P=S;2andKP=R. We 
cau now easily find sin. § (= sin. PO K) by the 


formula: Sin. A/2= VA wn tite where 


~R+8/24+5 + 
= 2 


=R+8'/2,b =8/2,c=8S'+R—S/2. (3)In 
Fig. 3 let H be the head of water at BC in 
feet, H’ that at AD. Then the average head 
H + H' / 2x -434 x the surface of incline base 
in square inches gives you the total pressure.— 
R. KANTHAOK. 


[47101.]—Polypus.—Not long ago, I read in a 
medical paper of a very simple and efficacious way of 
getting rid of nasal polypus. Dr. Cesarini injects 
with a fine squirt (as used for subcutaneous injec- 
tion of morphia) + or ő drops of chemically pure 
acetic acid in the polypus, which, four to five days 
after, withers away. A serious operation is very 
seldom required. This operation is painless. 
Should, after the lapse of many years, the polypus 
reappear, perform the same operation.—C. W. 


[47103.]—Explosions in Collieries.—You 
would be unable to do any good by introducing 
nitrogen into the pit. The nitrogen would, if in 
sufficient quantities to dilute the explosive gases, 
merely add another terror to the miners, produ- 
cing death from oxygen starvation. Better have 
the explosion and an instant death than be gra- 
dually starved to death through want of oxygen. 
The death of a miner from an explosion is in all 
probability a very rapid one, except, of course, 
when imprisoned by falling rock, and how mach 
worse was the death of the 123 who perished in 
the black hole of Calcutta. It seems to me that 


A = POK, S Penn 


the risk will remain as long as coal-mining exists. 
It may be that by more perfect ventilation and 
the use of fans a better circulation of air may be 
obtained ; then the risk would be lessened, but this 
will take time. There are precautions, of course, 
taken now, and tho inspectors, I believe, are very 
useful men. The toming of mining engineers 
is now very different to what it was 20 years ago, 
and it will still improve.— W. J. LANCASTER. 


[47106.]—Dry-Plate Photography.—A simple 
lens may mean anything, just as a single lens 18 
used to denote either really a single lens or an 
achromatic lens. However, use an achromatic 
lens, you can have them now cheap enough. Don’t 
try to work with bad tools, get good ones, and do 
good work. Many a man has been ruined as a 
workman by having only bad tools to work with, 
and in photography, a bad lens will only be a. source 
of annoyance and disgust. It may be that the 
amateur possessed the germs of success, to be 
annihilated by a bad lens. Emulsify means to make 
into an emulsion. Soaking a gelatine film in a. 
saturated solution of alum will harden it.—W. J. 
LANCASTER, l 


[47109.]—-Gymnastics.—The following -exer- 
cise would, I think, be beneficial :—Take up your 
position with the feet together and at right angles, 
the left foot pointing to the front ; step to the front 
with the left foot, keeping the right foot firm, and 
the feet still.at right angles. The step should be 
about a yard. Keep the rear leg quite straight 
and the front one bent; with the lett-hand grasp 
the thigh, just above the knee, and with the right- 
hand seize one of the bells (which should be jast 
in front of you), and raise it above the shoulder, 
bending the arm during the ascent, and raising if 


.to the full extension, leaning, meanwhile, with the 


left arm on the left knee; put down the bell and 
raise it again six times as before, then step back 
and step forward with right foot, and repeat the 
exercise with the leftarm. After this, go through 
the same exercise, only raising both the bells, first. 
With left foot forward and then theright. I think it 
would be best to use both arms, only I should 
use a heavier bell with the left arm—aay 16lb. and 
101b. with the right, although after practice these 
weights might be considerably increased. This 
would tend to equalise the two shoulders. The 
position is very important, and should be carefully 
studied. I shall be pleased to give further par- 
ticulars, if not clear. I send figure of the position 


with the bell raised. If possible, “D. D. M. L.” 
should consult Maclaren’s ‘* Physical Education.” 
—HEMISUS. 


[47111.]—To Mr. Lancaster.—I do not know 
of any source from which you will gain more in- 
formation about small dynamos and storage cells 
than in the pages of “ours.” Certainly there is. 
‘*electrio light,” electricians, ‘‘telegraphio mem’s,’” 
&c., which contain accounts of large machines 
Now to tell you the truth—and I would not mis- 
lead a single reader of ‘‘ours’’—smalldynamos are a 
‘* failure,” and it will be some time before anything. 
really good will be made. The storage cells are 
almost equally bad. I cannot get 60 per cent. out 
of them of the current used up in charging them. 
There is a lot of bosh written about them by men 
who ought to know better.—W. J. LANCASTER. 


_ [47121.]—Indian Locos. — In answer to 
‘t Russell,” I send the following particulars of some 
locos. for Bombay, Baroda, aud Central India 
Railway. which came out in March and February, 
1882. They were built partly by the Vulcan 
Engine Company, Newton-le- Willows, and partly 
by Messrs. Stephenson and Co., Newcastle. The 
loco in question is an eight-wheeled one, having. 
four coupled wheels and a bogie. The principal 
dimensions are :—Gange of road, 6ft. Gin. ; cylin- 
ders, 17in. by 24in. ; driving- wheel diam., 6ft. lin. ; 
bogie, 3ft. 7in.; wheel-base of bogie, ft. Gin. ; 
centre bogie to centre drivers, 9ft. 5in.: wheel- 
base of coupled, 8ft. ; from leading buffer-beam to 
trailing buffer-beam, 25ft. ll4in.; wheel-base. 
total, 20ft. 2in.; h. s. of tubes, 1,019 sq. ft. ; h. s. 
of firebox, 90 sq. ft. ; grate area, 163 sq. ft. Boiler: 
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length, 10ft.; diam. outside, 4ft. 7}in. ; thickness 
of plates, tin.; thickness of tube-plates, jin. ; 
itch of rivets, ljin.; diameter of rivets, 13-16in. 
Firebox casing is flush with boiler. Length of fire- 
box 4ft. 104in.; breadth at bottom, 4ft. 7}in. ; 
thickness of plates, tin. Smokebox: length out- 
side, 2ft. 83in.; breadth, 5ft. 2Zin.; diameter of 
doorway, 4ft. lin.; thickness of plates ŝin. ; 
diameter of rivets, fin.; pitch of rivets, 23in. 


Chimneys of BB Staffordshire iron with polished 
copper cap. Length, 4ft. lin.; diameter inside 
at top, 1ft. 33in.; diameter inside at botton, lft. 
5yin.; plates, 3-l6in. and 1l-l4in. Ash-pan door 
made to work from foot-plate independently. 
Thickness of plates, 5-Gin.; depth of ash- 
pan, lft.; width of ditto, 4ft. tin. Number of 
tubes, 189; length, 10ft. S3in. ; diam. out- 
side, 2in.; at smoke-box a length of 4in. is 2hin. 
diam. ; thickness 13 W.G. at smokebox, 10 W.G. at 
firebox; safety valves, Ramsbottom, blow off at 


L410lb.; blast-pipe cast iron; diam. nozzle, 4fin. ; 
height, 3ft. Gin. ; distance from centre to centre of 
cyl, 2ft. Sin.; distance from valve spindle centres. 
5łin. The valve motion is of Allen’s straight-link 
type, axles of Yorkshire iron. Driving and trailing, 
diam. at centre, 7in. and Gin.; diameter at wheel, 
Siin.; diam. at bearing, 7iu.; buffers, Turlon’s 
patent ; buffer beam teak. Injectors are by Messrs. 
Sharp, Stewart, and Co., Atlas, Class F, No.9, two 
to each engine. Smith’s vacuum ejector and brake 
are fitted to work from left side.—K. W. 


[47130.]—Decorating Organ-Pipes.—‘“‘ J. E. 
B.” does not say whether his pipes are wood or 
metal. I may inform him that L have made the 
buttom octave of a principal of zinc, scraped them 
bright, and, after burnishing, gave them a coat of 
pale varnish, and they look well and keep their 
polish excellently.—STATIONMASTER. 


[417132.] — Hemorrhoids.—If ‘ Grateful ” 
will follow the following prescription of Dr. 
Gullon, jun., I thin he will very soon get 
relieved. Make some camomile tea, pour out a 
saucerful, add thereto 10 drops of ‘‘ aqua plumbi,” 
dip in a pad, and place this on the piles ; as soon as 
it gets dry wet it again. In a few days the piles 
shrivel together. Inwardly you take homcro- 
pathic nux vomica as long as you feel the piles, 
and continue with the pads. Take the sixth dilu- 
tion, three doses a-day—i.c., morning, mid-day, 
aud evening, half an hour before eating. The 
dose is one drop to a tablespoon.—C. W. 


(47143.]—Aluminium.—tThis is rather a cool 
request. The querist has discovered a method of 
obtaining aluminium easily (which means a 
moderate fortune) except one step, and he placidly 
asks the readers of the ENGLISH MEeEcuANIC to give 
him the information required to complete his pro- 
cess, without the slightest hint of payment. The 
analytical separation of Al and Zo is easy 
enough; but that is not what is needed: and the 
separation of metallic aluminium from its alloy 
with zinc isa much more troublesome problem.— 
Wa. Joux Grey, Elswick Science School. 


(47146.]--Tin Plates.—The following is the 
mode generally employed to render the plates 
chemically clean. They are first immersed for 
four or five minutes in dilute sulphuric acid, then 
they are raised to a red heat in a reverberatory 
furnace, and when cool hammered flat. To re- 
move scales of oxide they are then passed through 
rollers, after which they are kept for about two 
hours ina mixture of bran-and-water which has 
become sour from exposure, thence they are trans- 
ferred to a vessel containing a mixture of dilute 
sulphuric and hydrochloric acids. Lastiy, they 


are scoured with bran, and may then be kept for 
any lengthof time in pure limewater. In some 
works after being scoured they are farther cleaned 
with hydrochloric acid holding zinc in solution. 
After being so prepared the plates are plunged, 
one at a time, into a vessel of melted tallow, and 
after being kept in this for an hour they are im- 
mersed in the bath of melted tin, over which is a 
stratum of grease 3in. or 4in. thick. Here they 
are kept for about an hour and are then allowed to 
drain. After this they are again plunged into a 
second bath of pure tin, and excess of tin removed 
by heating in a bath of tallow; the tin melts and 
collects at edge of the plate; when cool this margin 
is finally reduced by dipping the edge of the plate 
into tin kept at a high temperature; the superflu- 
ous metal is quickly fused and then detached by a 
sharp blow.—MIDE. 


[47151.—Washing-Machine.—The way that 
I would do this would be to bore an auger-hole, 
the size of the square of the iron, right through 
the roller, drive the axle through, also drive a ring 
of, say, 4in. diameter by fin. thick, and about lin. 
deep, with one edge hammered sharp into each end 
of the wood; and finally drive four iron wedges 
between this hoop and the axle at each end, and 
you will have a firm fixture.—J. J. A., Liverpool. 


(47152.]—Field -Glass.—If ‘‘Spot-lens”’ is 
quite sure that the spots are in the coment, let him 
take one o.g. apart tirst by warming it over a hot 
plate, and then boiling the separated lenses in tur- 
pentine or spirits of wine. When quite clean and 
dry, put the concave lens on the plate; when 
warm drop a little Canada balsam into the centre 
of lens, and carefully slide the ccnvex lens into 
its place, taking care that the same surfaces touch 
as before separation. Allow the o.g. to bake until 
the superfluous balsam (when cold) is slightly 
brittle. Clean the edges with turps and replace io 
cell. It would be wise to mark the edges of o.g. 
with a lead pencil before separating, to keep true. 
—Gouo. 

[47153.— Weston Dynamo-Machine.—Not 
much Weston. Is it Siemens’: He patented 
winding the wire in slots on a cylinder. You 
cannot get 70 yards on each coil. Better do with- 
out the slots. Make 8, 12, or 16 coils of 14 wire; 
circuit machine ; splendid arc : several incandescent 
lamps. Sorry I cannot give the currentin Webers. 
— GEORGE TOLMAN. 


[17155.]—Boehm System.—In reply to “ Bas- 
soon,” the Boehm system aims at placing all holes 
in wind instruments as near their correct distance 
from mouthpiece as possible, and having them pro- 
portional to the size of bore, and in geometrical 
ratio as to distance from each other. But, as this 
subject is a special one, and not of much general 
interest, if the querist advertises his address, I will 
give him every information, or tell him where to 
get it. —VULCANITE. 


[47157.]—Heat.—The rate of cooling is ex- 
pressed by Dulong’s and Petit’s formula : ca” 


(a? — 1) ore (a T g a”), where v repres:nts 
the temperature of the surrounding air, 7 + 9 the 
temperature of tho thermometer—:.c., of the radi- 
ating body. Ifv and 6 are expressed in Centigrade 
units, @ = 1:0077; if in Fahrenheit units, @ = 
1:0013. This formula applies to all cases where 
the temperature of the hot body is Jess than 320° C., 
the difference of temperature of hot body and in- 
closure being less than 210°C. c is a constant 


with which aa? — 1) has to be multiplied to 
find the absolute loss of heat per hour per sq. ft. 
of different surfaces, Its value depending upon the 
nature of the surfaces. Values of « :—For polished 
silver, 2°7; polished copper, 3°51; polished brass, 
4:59; rough cast iron, 67°21; lampblack, 85°79.— 
R. KANTHACK. 

[47158.] — Homogeneous Immersion Ob- 
jectives.—In all work where difħcult resolutions 
under high powers are needed, the homogeneous 
objectives are immensely better than water-front 
lenses. Get catalogues from Zeiss, of Jena, or 
Powell and Lealand, of London.—James Ep- 
MUNDS. 

(4715S.]—Oil-Immersion Objectives. — For 
all ordinary examination of diatoms, a good one- 
eighth or one-tenth water immersion o.g. will be 
found amply suflicient ; and it is far less trouble- 
some than one requiring oil or glycerine. But if 
you are bitten (like myself I confess) with Amphi- 
pleura pellucida, or desire to distinguish, if possible, 
between Frustulia saxonica and Navicula crassi- 
nervis, and to decide whether they are anything 
else than small examples of N. rhomboides, there 
is nothing for it but a high-class *‘ homogeneous ”’ 
objective.— ANTARES. 


[47159.]—Heating Greenhouse.—I should re- 
commend thut, if the veut-pipe is not so large, it 
should be increased to 3 or sion. If this does not 
stop the down-draught, an Archimedean cowl 
should be put on of the same diameter as the pipe, 
or a little larger.—HEmisvs. 


(47159.; Heating Greenhouse.—I think the 
down-draught would be effectually cured by one of 


Boyle’s caps, which act on the principle of the 
ejector. They are so made that if any wind is 
blowing it passes through the vanes or louvres in 
such a way as to pump up air from the chimney to 
which it is affixed.—Nouwn. Dor. 


[47159.]—Heating Greenhouse.—It seems to 
me that the cause of this downward draught is, 
first, the coldness of the upper portion of the pipe 
gives a down-draught for some time after the gas 
is lit; and, secondly, the sudden gusts blow down 
the pipe in the usual manner. I should recommend 
“W. R. S.” to cover his pipe with painted felt 
from above the point where the pipe gets very hot, 
to its top. This, when the pipe is once warm, will 
keep it so, and draw up the burnt gas-fumes; and 
I should then place an ordinary cowl on the top to 
foil the sudden gusts. I tried this method with 
a flue some years ago, and it was successful.— 


[47160.]|—Recovery of Silver.—"‘Porous Cell ” 
had better ascertain, properly, how much silver 
there is in his lead before ho asks about its re- 
covery; the fact that the lead will do for use in a 
(Smee) battery does not prove much. Carbon can 
be used in a nitric-acid cell, instead of platinum ; 
but it would be a foolish thing to conclude that, 
therefore, the carbon contains platinum.—Wwa. 
JOHN GREY, Elswick Science School. 


[47161.]—Sulphate of Alumina.—The best 
method ot obtaining the sulphate from bauxite is 
first to obtain from it the soluble trisodic aluminate. 
The ore mixed with soda-ash is heated to bright 
redness until no effervescence occurs on addition 
ofan acid. Oa lixiviation the trisodic aluminate, 
3Na.O, AkO, is dissolved and separated by filtra- 
tion. Through this solution carbonic anhydride, 
CO., is passed, when sodic carbonate is produced, 
and alumina Al.O., deposited, which is then dis- 
solved in sulphuric acid, giving the sulphate.— 
MIDE. 

[47161.]—Sulphate of Alamina.—The method 
of preparing this from the mineral bauxite, is as 
follows:—The bauxite is first broken up small in 
crushing machine; the powdered mineral is then 
mixed with carbonate of soda, which is obtained as 
a by-product, as shown further on, or else with a 
mixture of sulphate of soda and charcoal, and 
heated strongly in a furnace. The mass is after- 
wards lixiviated with water in tanks, when it yields 
a solution of aluminate of soda; carbonic acid gas 
is then passed into the solution, causing the 
alumina to be precipitated in the form of a 
hydrated gelatinous mass ; carbonate of soda, being 
formed by the double decomposition, remaining in 
solation. The precipitated alumina is next washed 
and formed into the sulphate by adding it to dilate 
sulphuric acid, contained in lead-lined tanks, kept 
at about 90° Centigrade, until the acid will dissolve 
no more. This solution is then placed in copper 
boilers and boiled down to sufficient strength, and 
afterwards poured into moulds. The original solu- 
tion from which the alumina was precipitated is 
also boiled down and the carbonate of soda allowed 
to crystallise out.—ARTHUR E. MORRIS. 


(47161.]—Sulphate of Alumina.—There are 
several patented processes for makiug sulphate of 
ulumina, the best of which is, I think, that de- 
scribed in Newlands’s Specification, No. 5287, 1880. 
The following i3 a brief description :—Bauxite is 
first ground to a fine powder, aud then dissolved 
in sulphuric acid, the operation being performed 
in a mixer, such as is used in the manufacture of 
superphosphate. The acid acts in a very energetic 
way on the mineral, and the mixture which is at 
first liquid, sets into a mass, which varies in hard- 
ness according to the strength of the acid employed. 
‘The crude cake thus produced is dissolved in water 
by moans of steam, and the solution either allowed 
to settle, or filtered by means of a filfer press, 
whilst hot. Inthe former case, the solution will 
have to be evaporated down to such an extent as 
to produce a magma, or mas3 of crystals; but in 
the latter case, the solution can be filtered suffi- 
ciently strong to produce a magma on cooling. The 
magma is pumped, or forced into a filter-press 
(lined with lead), and in a short time, cakes of 
sulphate of alumina are produced (yield No. 1) of 
very good quality. The mother liquor is evapo- 
rated, and another magma is produced, which 
on being pressed produces a second quality 
(yield No. 2}, and in like manner a third 
quality can be obtained, or even a fourth, 
and the final residue, which is very small, 
and contains much iron, is evaporated to such an 
extent, as to set into a hard mass on cooling. This 
impure salt can be sold for sewerage purposes, or 
forthe manufacture of brown paper. The quality 
of sulphate of alumina obtained in each operation 
of pressing, varies with the specific gravity of the 
magma. Following this will be found a statement 
of an experiment made with the process, but which 
gave by no means the best results obtained, and is 
only given on account of the process having been 
carried through to the end, all the yields being 
carefully weighed and analysed. The bauxite 
from which the sulphate of alamina was produced, 
contained rather more than 2! per ceat. of per- 
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oxide of iron. If the first and second yields arə 
redissolved in a small quantity of water, and con- 
verted into a magma again, and the operation of 
pressing repeated, the amount of iron is reduced to 
about half the quantity originally present. By a 
slight drying in a stove, heated by steam pipes or 
a flue, the percentage of alumina in the cake can 
be increased and the product much improved in 
appearance. The bauxite, brand Irish Hill, best 
quality, contains 59°37 per cent. of alumina, and 
only 0°53 per cent. of peroxide of iron, according 
to theanalysis of Mr. J. Pattinson, of samples dried 
at 212° Fahr. I cau supply bauxite in any quantity 
and of four qualities.—G. G. BLACKWELL, Liver- 
pool. 


[47165.]—Casehardening. —I beg to inform 
‘‘Cycle ” that prussiate of potash will not pene- 
trate, probably, the sixty-fourth part of an inch, 
and he will do well to make his bearings of 
‘ double shear steel” of best quality, which is 
what I would use for the hardened cones of a 
lathe also, and then, with care and a little soap in 
the water, he need not fear that they will crack.— 
J.J. A., Liverpool. 


[47167.]—Floor.—I think that the floor pro- 
posed by “ W. L. P. P.” would spring far too 
much, with even ordinary weights, to be satisfac- 
tory, and would soon get unsafe. It might be 
done with H-rolled girders about 7ft. apart and 
4} deep, and din. deal floor laid straight across 
(not at an angle). The floor would be further 
strengthened if, instead of dowels, a hin. iron rod 
were passed through the centre ot tha boards mid- 
way between the girders and tightened up at each 
end.—HEMIsUa. : 


ae ee this query I gather 
“ W., L. P. P.” requires a floor for a shop, to cover a 
space 14ft. by 14ft., and not be more than ŝin. thick. 
This is impossible with any arrangement of iron 
joists. The only method would be to make a 
similar floor to that referred to in Tredgold’s 
Carpentry, as described by Rondelet in “ L’Art 
de Batir,” as being at Amsterdam in a room 60ft. 
square. In this, the wall-plates are very strong 
round all sides of the room, firmly secured at the 
angles by iron straps, and rebated to receive the 
floor, which is formed of three thicknesses of 1} 
boards ; the first thickness is laid diagonally, the 
ends resting in the rebates of wall-plates; the 
second is also laid diagonally in the reverse direc- 
tion to the first; both are well-nailed together. 
The third thickness is laid parallel to the walls, and 
well-nailed to the floor below—all the boards are 
grooved and tongued together, and the whole 
forms a solid floor 43in. in thickness without joists. 
In “ W. L. P. P.’s” case the boards would probably 
be sufficient if 3:in. total thickness. But is it not 
possible to alter level of shop floor, so as to allow 
of joists in the ordinary way ?—DITTON. 


[47168.]—Tinoning Copper Sheets.—The sur- 
face of the copper is rendered clean by rubbing it 
while heated with sal-ammoniac; when quite 
bright the copper is sprinkled with a little rosin to 
prevent oxidation, and melted tin is then poured 
on and spread over the surface with tow by the 
workman, who keeps the article constantly: at a 
high temperature ; tho superfluous tin is wiped off 
with the tow.—MIDE. 


[47169.]—Throttle-Valve.—I strongly disad- 
vise you to use a stop-cock instead of a throttle- 
valve, the former giving rise to very much friction, 
however well made, and requiring twice the travel 
that a throttle-valve of equal diameter would to 
produce equal differences in the steam-supply.—R. 

THACK. 


[47169.]—Throttle-Valve.—You will not find 
this work well. In the first place, the aperture is 
too small unless the engine is very diminutive; 
then the friction will be very great upon a tap with 
brass working upon brass. This could be partly 
reduced, as I have tried formerly, by making the 
plug of iron; but, after all, it is much inferior to 
B prope y scoustructed throttle-valve.—J. J. A., 
Liverpool. 


[47171.J—Action in Voltaic Cell.—Action in 
Bunsen cell: Zn + H,SO, + 2HNO, = ZnSO, + 
2H:0 + 2NO,, or perhaps 3Zn + 3H2SO, + 
2HNO, 3Z08O, + 4H:O + 2NO; this NO, 
however, seizes one atom of O from the atmo- 
sphere to form NOz. The second part of your 
query I cannot answer with certainty ; I however, 

oud for my own purposes the following equa- 
tions:—K2Cr,.0, + H,SO, = K,SO, + 2CrO, + 
H:0, 2CrO, + 3Zn + 6H,SO, = 3Zn0S0, + 
Cr:350, + 6H.0.—R. KANTH:CK. 

[47171.J—Action in Voltaic Cell.—In either 
case the action of the zinc on the dilute sulphuric 
acid is— 

Za -+ H,SO, = ZnSO, + 2H. 
In Bunsen’s battery this hydrogen decomposes 
nitric acid, reforming nitric acid, and liberating 
hydrogen on the surface of the carbon-plate, when 
it 3s oxidised by the nitric acid as follows :— 
2 HNO; + 2H = 2 NO; + 2H,0 
or, 2 HNO, +4 H = N,0, + 4 H,O 


In the bichromate cell, the hydrogen reduces the 
bichromate in presence of sulphuric acid, forming 
Po sulphate, and chromium sulphate as 


ollows :— 
K,Cr,0; + 4H:S0, + 6H = KSO, + Cr, 3 SO, + 
7 H,0. 


—X. N. X. 


[47171.] — Action in Voltaic Cell.—I pre- 
sume Mr. Salt understands the theory of the 
transference of elements or radicals under the in- 
fluence of a current, and merely requires the 
chemical action invplved. In the Bunsen or 
Grove the hydrogen passes through the porous 
ot, and it is a moot question as to whether 
it there attacks the acid, or whether it is 
passed on to the negative plate. Reasoning 
by analogy from the Daniell cell, it should goto the 
plate; but the Leclanché battery rather points to 
the reaction occurring at the porous pot—a view 
which is held by Professor Guthrie (‘* Electricity,” 
p. 142). Itis not exactly known as to whether the 
acid is reduced to NO thus:—3H2 + 2HNO, = 
2NO + 4H20, or to NO: thus: H: + 2HNO, = 
2NO: + 2H20. Pereonally, I incline to the latter 
view, because the acid in the battery turns green 
from absorbing the NO,. It is quite possible that 
both reactions go on, and that N20; may be formed 
also. In the bichromate battery the chemical 
change consists in the reduction of the potassic 
dichromate to chrome alum, and the following 
equation fairly expresses the action :—K,Cr,0O; + 
4H.SO, + 8H; = Cr.K, (SO,), + 7H,0, the 
change being rendered evident by the solution 
turning from orange yellow to that undescribable 
colour which is so characteristic of chromium acting 
a 3 pea JouN GREY, Elswick Science 

chool. 


[47173.J—M. R. Engines :— 


Date. 

Eng.) Class. Cylndrs.|Wheels. | Orig. Reblt. 

2 | Passenger |17 x 246ft. 8in.| 1873 | 1878 

3 is 17 x 246ft. Sin.) 1871 | — 

7 a 17 x 24/6ft. Sin.| 1874 | — 
23 fa 17 x 24/G6ft. 8in.| 1871 — 
29 (Single) |l6} x 24,6ft. 8in.| 1864 | 1879* 
41 | Passenger |17 x 24/6ft. Sin.} 1873 | 1876 
1104 ‘3 164 x 22i6ft. Oin.) 1867 | — 
192 i$ 163 x 226ft. 2in.| 1867 | — 
330 Goods |17 x 24/5ft. 2in.| 1853 | 1880 
3824 jj 16 x 245ft. Qin.) ? 1872? 


Nos. 2, 7, and 41 are of the samo class. They 
belong to a set of 23 engines built at Derby, 
with inside frames to the driving anà trailing- 
wheels, and outside to the leading-wheels. 
Nos. 3 and 23, 1104, 192, and 29 have outside 
frames to all wheels. No. 193 (172—199) was 
built by Beyer, Peacock, and Co. The asterisk 
opposite the date of No. 29 means that in 1879 a 
boiler taken from some other engine (I believe one 
of the 800 class) replaced the old one. I do not 
know anything of engines 151—155, 160—164. 
Can any reader oblige with a few particulars and 
dates? Also of 77—89 class.—METEOR. 


[47175.]|— Varnish.—Dissolve shellac in methyl- 
lated spirits. This makes a good negative varnish. 
—HIGHLANDER. 


[47175.] — Varnish. — The following is by 
Valentine Blanchard, in the ‘Yearbook of 
Photography,” for 1881. Take half a pint (or less, 
according to taste), of deep red shellac varnish, 
to be obtained of most oil and colourmen, and one 
pint and a half of methylated spirits; shake well 
together, and let it rest for a day or two before 
use. Mr. Blanchard says two pints cost less than 
28. 6d.—DITTON. 


({7176.]—Broken Tracing-Pen.—Drill a hole 
through the bone, stick the tang of a small rat- 
tail file into it and heat over a gas, then screw it 
out.—J. J. A., Liverpool. 


[47178.]—Dynamo.—The disc is of iron. Isin 
reality a ring edgeways ; is magnetised as a ring. 
Have sent particulars of small dynamo.— GEORGE 
ToLMAN. 


[47179.] —Magnets.—Strength of a current = 
E.M.F. / R + r,r being the external and R the 
internal resistance.—R. KANTHACE. 


[47179.]—Magnets.—Tho strength of anelectro- 
magnet is proportional to the quantity of electricity 
circulating round it—that is, until the core ap» 
proaches saturation. The lifting power depends on 
the ‘‘strength’? above named, the form of the 
magnet and its poles, and the quantity of wire, or 
number of turas.—Nun. Dor. 


|47184.]—Special Express Train on Mid- 
land Railway.—Tho special express train which 
conveyed T.R.H. the Prince and Princess of Wales 
from St. Pancras to Leicester and back, on Whit- 
Monday, May 29th, upon the occasion of the 
opening of the Abbey Park at Leicester, consisted 
of engine and tender, No. 1483 (driver, H. Lead- 
beatter, of Kentish-town), leading van, direstorz’ 


“ bogie” saloon carriage, T.R.H. bogie saloon- 
carriage, first-class carriage, rear van. The load 
was, therefore, equal to seven ordinary vehicles, 
and it will be seen from the following details of 
the runuing that, although the trains started con- 
siderably late, they arrived at their destination 
before time. This result was attained by running 
up the inclines at a high speed, which was possible 
in consequence of the load being light compared 
with the ordinary express trains— : 


Due time| Actual 
a.m. ee. 
St. Pancras ..esessesesoo dep. | 10.50 11.5 
dford arr. | 11.54 12.0 
Be Ord ,acccccccceres { dep 11.57 12.3 
Leicester ........00-. oe ATT. 1.0 12.59 
Leicester .....osessoso .. dep. ee | = 
arr. 0 De 
Bedford RC AE EE eocee { dep. 6. 1 6.7 
St. Pancras ....... es... arr. | 7. 9 7.2 


Upon the 22nd inst. T.R.H. the Prince and Princess 
of Wales will travel by special express from St. 
Pancrass to Saltaire, via Kettering, Manton, 
Nottingham, Eckington, aud Water-lane Junction 
(Leeds), upon which occasion the new Pullman 
dining-car will be used. The train will be drawn 
from St. Pancras to Nottingham by the same 
engine (No. 1483, driver Leadbeatter) ; the engine 
which is to convey it thence to Saltaire has not 
up to the present time been finally decided upon.— 
CLEMENT E. STRETTON, June 17. 


(47187. ]|—Bacteria.—" R. V.’s’’ questions read 
easy and look very simple; but they are a long way 
from being easily answered with an approximation 
totrutb. The lowest temperature that will coagu- 
late the different albuminoids in malt, cereals, &c., 
Gepends upon whether the albuminoids are ina 
soluble state in fluid, and, along with the non- 
soluble fibrine, free from the tissues where they 
originate. The answer in this aspect is: The 
vegetable albumen proper, which is simply a part 
of the semi-fluid protcplasm of the tissue-cell, is 
already coagulated, and in part carmelised by the 
kiln-drying process, between 160°F.—170°F. ; 
the diastase comes next, between 180°F.—190°F. ; 
the fibrine cells at 190°:". —212°F.; and the casein, 
without hops, and as in milk, at 230°F., under 
pressure. We only assume, from the absence of 
the lactic organisms in British beers, that the 
casein of malt is coagulated by the tannin of 
the hops and prolonged boiling, aided, no doubt, 
by the chlorides and sulphates in the hard 
water. Inasmuch as the albuminoids of malt, as 
found in unboiled worts, are only in part free from 
the endosperm tissue-cells, the coagulating tem- 
peratures given will not hold good except for such 
albuminoids as are free. That is the other aspect of 
the question. And to coagulate the albuminoids 
in the seemingly small particles of endosperm seen 
floating in weill-strained worts, said particles con- 
sisting of hundreds of cells which have been in 
part only inflaenced by the mashing process, 
require not only a boiling temperature, but pro- 
longed boiling to cook and disintegrate. Whether 
the coagulated albumen, by prolonged boiling, is 
or is not again rendered soluble I could not say, 
but think it highly improbable, or, if so, that it 
would encourage the growth of bacteria, I see no 
reason to believe. These schizomycetes are not 
permanent types of lifo. They are simply free 
components of higher cells, not necessarily veget- 
able. In a thoroughly sterilised malt infusion 
they will never arise, and any added with the yeast 
or falling from the atmosphere (where they are of 
a spherical and non-motile form, except when the 
atmosphere is surcharg2d with moisture, when they 
become ovoid aud may form spores), have a power- 
leas existence, if there is a sufficiency of digestive 
elements in the wort, such as the chlorides and 
sulphates of lime and soda. Every moment of our 
life we all are fighting with them ; they seethe and 
swarm in our lower stomachs in countless myriads, 
and that we are masters and enjoy existence is due 
to the sodium in the bile, in which they cannot 
exist; they are dissolved, and we feed and grow 
npon een instead of them on us.—W. A. THOMS, 


[47189.] — Bridge Opening. ~ Taking your 
sketch aud numbers, No. 1 pinion has to revolve 
5°181 times to turn wheel No. 2 through one revo- 
lution. Pinion 3 gearing into wheel No. 4 has to 
revolve three times to turn No. 4 once, conse- 
quently o°181 x 3, or 15:543, equals number of re- 
volutions of capstan head to turn No. 4 once. No. 
4 being 3ft. 9- {6in. in diam., gives a circumference 
of 10:405ft. This divided into 40ft. (length of rack), 
gives 3:844. Multiply this number by the number 
of revolutions of capstun to oue of No. 4, and the 
product, 59:747, is the number of rovolutions re- 
quired to turn the bridge from end to end of rack. 
STANLEY HawkinGs, 8.E.R. 


(47190.]—Fernery.—As the: querist does not 
state what shape he wishes his fernery to be, I will 
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offer him a few hints for making one of a rect- 
angular form. We will suppose that the case is to 
be one yard long and about 30in. broad, and the 
height may also be about 30in. Five pieces of 
glass will be needed ; three of this number must be 
36in. long and 30in. broad; one of them will be for 
the top, and the others for the sides of the case ; 
the remaining two will coastitute the ends, and 
each ought to be 30in. square. ‘‘Sheet’’ glass 
should be used, and let it be as clear and as flat as 
can possibly be procured. After having ascer- 
tained that ıt is the exact measure, clean it well. 
Now make some very strong glue, and also obtain 
some wide tape; tben lay the piece of glass in- 
tended for the top of the case upon the table, or 
any other convenient plac». Covering the tape 
with hot glue, lay half its width on the edge of 
the glass. Having done this all round, raise the 
glass up, supporting it on a box or any other suit- 
able article. The height raised should be about 
30in. Now the remaining balf of the tape should 
be glued; and bringing one of the glass sides to 
the edge of the top, press down the tape so that 
they are attached to each other. Now repeat this 
operation with the other side and the two ends. 
Half a day should elapse before touching the case 
again ; this will give the glue time to harden. The 
next step, after the interval, is to turn the case 
upside down, then tightly press into the 
internal angles some narrow tape. A sbort time 
will be required to allow this to dry, after 
which tinfoil, a little wider than the tape, 
should be glued all round. It will be all 
the safer and botter if the process is continued 
inside. If this is done, about four coats of oak 
varnish should be given it for protection from 
moisture. The tin-foil outside should have two or 
three coats of black Japan varnish. The next 
question is the bottom of the case. This is very 
easily made. A frame of wood of the required 
size, and about lin. in thickness, will be needed. 
This should be made with a groove for the case to 
rest in. To this frame a bottom must be secured, 
the whole forming a kind of box. Into this should 
be placed a pan either made of earthenware or 
ziuc, to hold the soil and plants. In the centre 
should be placed a pipe, to allow any waste water 
to escape into a pan placed beneath to receive it. 
You have now a simple, respectable, and inexpen~ 
sive fernery. The cost will be about 10s. ; and if 
the case receives proper and careful attention it 
will last a very long time. There are many more 
elaborate cases, and of different sizes and shapes; 
but the one described is, perhaps, tho easiest to 
construct, and it certainly bas one good quality— 
cheapness. With a little ingenuity and skill, 
various ideas and additions might be appropriately 
made. One thing I should like to impress—“ all 
that is done should be thoroughly done, and no 
work which is at all incomplete should be passed 
over.” — W. HENLY RICHMOND. 


(47195.}—O.@. Making and Oorrecting.—I 
have ro doubt “J.C. L.” might considerably im- 
prove some of the common object-glueses if he 
knows what to do and how to do it. This is 
entirely a practical matter, altogother out of my 
line, and he must wait till ‘‘ Prismatique”’’ takes up 
the subject. Itis this final work which makes a 
tine object-class so costly, for the figuring by 
polishing is long and tedious, just as in parabolising 
a mirror. I believe the gencral form of the curves 
is somewhat as follows:—Crown; Ist surface, 
elliptic; 2nd, hyperbolic. Flint: One or both 
surfaces somewhat hyperboiic. This may to some 
extent indicate the churacter of the working re- 
quired, to one who is master of the action of a 
machine, but it must be remembered that the exact 
curve cannot be defined by any regular form. 
There is also another serious matter, viz., the 
quality of the glass. A pair of Sin. discs of Chance’s 
‘*best ’? would probably cost about 10s. each; 
these could not be put into an o.g. sold for about a 
couple of sovereigns.—ORDERIC VITAL. 


(17196.]—Electricity v. Gas.—The querist 
might as well ask if we could not differentiate a 
tom-cat by means of polarised light; and decom- 
»0se the two together in a spectroscope.—WX. 
Joun GREY, Elswick Science School. 


(17203.]—N.E. Engines.—I send a few di- 
mensions of the Darlington class of passenger 
engines on the N.E. Railway. Cylinders, 17in. by 
~¢in.; diamcter of driving and trailing-wheels 
(coupled) 7ft. ; boiler, length, 1lft. ; diameter, 4ft.; 
158 tubes, 2in. diameter ; total heating-surface, 
1.100 sq. ft.; firebox length, 4ft. 5in.; width, 
Ait Gin.; height, 5ft. 8in.; diameter of leading. 
wheels, 4ft.; working- pressure, 140Ib. per sq. in. 


Tons. Cwt. 
Weight on leading-wheels...... 11 0 
“3 driving-wheels 10 4 
i trailing-wheels .... 10 4 


Total gees scare ok 8 


Tho tender runs on six wheels, 4ft. diameter, and 
carries 2,400 gnilons of water, and six tons of coal. 
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No. 1068, the engine at the Darlington jubilee. It | 
was designed by Mr. Bouch in 1874. I do not 
know Nos. 1160 and 1161, but if they aro 
‘ıt Qaakers,’’ I presume they belong to the standard 
class, of which 10638 is one. The engines built 
since 1879 have this difference from the old ones— 
that a pattern of ovals in the driving-wheel 
splashers has been substituted for the older 
pattern; 1162 belongs to the newer class. Is 
“ Cleaner ’’ sure of the number 1160? No. 1160 at 
Darlington (1875), was a bogie passenger engine 
built by Stephenson and Co., 1860. I have nota 
drawing of the ‘* Quakers ” to hand.—METEor. 


(47204.]—L. and N.W.R.—If ‘ Cleaner?” 
means; that small regulator handle on the left of 
the ‘‘starting regulator,” and similar in shapo, 
but smaller, it is for putting the ‘‘steam brake ”’ 
on the driving wheels. When opened it admits 
steam through a pipe near the safety-valve into a 
small cylinder under the ‘* foot-plate,’? which 
actuates the brake.—G. 


[47201.] — Instantaneous 
In order to answer this, it is necessary to 
know the sort of plate used by ‘‘Tyro.’”’ So- 
called instantaneous pictures can be obtained with 
any of the “rapid” dry plates, with a suitable 
development. Use a developer strong in all its 
constituents, and perfectly fresh.—DITTon. 


[47206.]—Dry Plate-Developer.—Citric acid 
is no use for this purpose. Make a stock solution 
as follows, and use a dropping bottle :—Pyrogallic 
acid, }oz.; methylated spirit, 40z. ; glycerine, boz. 
T have some of the above solution more than a year 
old, and it is still fresh and active.—HIGHLANDER. 


Photogaphy — 


UNANSWERED QUERIES. 


—+44— 

The numbers and titles of queries which remain unane 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


Since our last ““R. N. H.” has replied to 46316 ; 
“ Ditton ” 46578, 46775, 46834. 


46612. N.L.R. Engines, p. 138. 

46626. Chemical Balance, 138. 

46632. London Examinations, 13S. 

46635. Imitation Marble, 138. 

4664S. Chimney on Girder, 159. 

46849. Bent Timber Trade, p. 226. 

46553. Bunions or Enlarged Toe Joints, 226. 
46857. Cheap Form of Battery, 226. 

46895. Indigo Blue Dycing, 226. 

46869, Carbon, Resistance of, 226. 

46973. Tempering Waggon Springs, 227. 
46875. Model Electric Engine, 227. 

46887. Composition for Tablets, 227. 

46889. Microscopy. To Dr. Schroder, 227. 
46890. Microscopy. To Prof, E. Abbe, 227. 
46891. To Mr. Lancaster, 227.. 

46395. Manganate of Calcium, 227, 

46806, Manganese, 227. 

46898. Musical Box, 227. 

46907. Benzoline, 227. 

46908, vo Hy. E. Hawkins, 227. 

46922. Patent Wrought Sharp-pointed Nails, 22%. 
46923. Ilollow Back Vellum Binding, 22s, 
46924. Anemometer for Use in Mines, 22s. 


.The Growth of Coral.—After a cruise of a 
few months in the South Pacific, a French man-of- 
war was recently found to have specimens of living 
coral growing upon her hull. This interesting 
discovery has thrown some light on the question 
of the rapidity of growth of corals. The evidence 
tends to show that the vessel on passing a reef of 
the Gambier Islands, against which it rubbed, had 
picked up a young fungia, which adhered to the 
sheathing of the ship, and grew to the size and 
weight it had when observed, a diameter of Sin. 
and a weight of 2!Ib., in nine weeks, 


Tne trains on all sections of the Great Western 
Railway, with the exception of the ‘Flying 
Dutchman ” and the limited mails, now carry pas- 
sengers at third-class or Parliamentary fares. This 
concession does notinclude the Bridport company’s 
line. Minor alterations in some of the fares 
between stations west of Bristol will gradually be 
put in force. 


M. Prerre Maxconrs says he has found that 
when sulphurous acid is passed into water through 
which an electric current is conducted, the sulphur 
is deposited as a yollowish-white powder on the 
negative pole. 


Tue use of the Siemens regenerative gas furnace 
enables a ton of crucible steel to be melted with an 
expenditure of only 14 tons of coal, as against 
2 tons of coko in the ordinary furnace. 


TuE vane of the Osler’s anemometer at the 
Greenwich Observatory made in the year 1831 


Weight of tender, 21 tona; total length of engiue | fourteen revolutions in the positive direction N., 


and teuder, tft. din. 


The dimensions are those of | B., S., 


W., N. 
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QUERIES. 


(47208.;—Chamber Organ.—Durinz my leisure 
hours I am amusing myseli by constructing a small 
organ from the excellent information found in * our?’ 
columns : have made bellows 4ft. Gin. by 2ft., and 
Stopped Diapason pipes CC to G, 55 notes, and voiced 
them on a kind uf hollow box fixed over bellows in a 
temporary frame ; have loaded bellows tv a pressure of 
2in. So far everything works very fair, excepting when 
small pipes are on I notice tbey rise in pitch every time 
the feeder of the bellows is closed. What is the cause of 
this ?—will they do so when fixed on proper soundboard? 
Box is 16ia.x8in.x4in., s0 1t must cuntaia plenty of 
wind for six or eigrt pipes that I can stand on it ata 
time. Bellows arc made exactly as described by Mr. 
Dresser in his articles; soundboard is 3ft. 6in.x19in. I 
have not quite finished this, as I have only the pipes 
named, and do not know how wide t» make bearers and 
slides. Should like the following stops, and shall be 
obliged if someone will avise me :—S'opped Diapa:on, 
Bass, 12 notes; Scopped Diapason, Treble, 44 notes; Open 
Diapason, Tenor C to G Alto ; Dalcinna Principal, CC to 
G Alto, and Flute to Tenor C ; the end of instrument to 
be formed by six of the largess Diapason (Stopped) 
being planted at each end, and front decorated by 20 of 
the largest of the Principal. What width must I make 
the sliders and bearers for each? If there is not room for 
all, I must sacritice flute.—S ration-MAsSTER. 


(47 209.]—Lever W atch.—Some time ago the main- 
spring of my watch (an English lever) broke in the 
middle. Isent the drum with broken spring in it toa 
firm that advertises in “ ours,” and they fitted a new 
spring for, I believe, 1s.; 83 spring is doubtless all 
right. While the drum was away I took the watch 
to pieces and cleied it, got it all put together 
(as I thought) first-rate. On getting the drum 
back and put in, I found the watch kept time 
with our regulator on being hung up, but when it 
was worn it gained four or tive minutes a day, and the 
same when it is laid down on its back. Iused best watch 
oil when putting it together, and find cap over balance 
is screwed down so that there is but little end shake. 
Was I correct in oiling jewel holes and the small pin that 
works the lever backwards and forwards? Or, can some- 
one suggest a remedy? I find it gains more when nearly 
run down. Have sct spring up one turn, but this makes 
no difference.—SraTION-MASTER. 


[47210 .1.—Pedometer.—I have a pedometer which I 
am desirous of using occasionally when out rambling in 
the country. I have taken it to a local watchmaker ; 
but, unfortunately, mine is the first which he has seen 
the inside of. I notice there is a fast and slow regulator, 
and my idea is tbat its use is to regulate the lever so 
tbat it will indicate on the dial, say, one, two, or three 
minutes to the mile, instead of indicating 1} or 1} minute 
to the mile if unregulated, and tbus save having to 
calculate the fractions. If I altered my pace faster or 
slower, what would be the action of the pedometer? If 
some of your readers can give me any information, 1t 
will be received with pleasure by—Down Carros. 


(47211._—Magneto-motive Force.—Would Mr. 
Huxley, or some other reader who understands the 
theory of electricity, inform me of the best method of 
measuring the magneto-motive force (or the intensity of 
a magnetic field) ? Also, the units generally used for 
such measurement, and how to obtain the E.M.F. of a 
battery or dynamo-micbiny ? Any information on the 
subject will greatly oblige—H. 8. 


(47212.]—The Ficgernails.—To Dr. Epxoxps.— 
Will Dr. Edmunds kindly advise on the following !—One 
of the fingernails and one of the thumbnuils grows very 
thick. There seems t» be a growth underneath them of 
soft improrerly-formed nail. The stia all round the 
nail, but chiefly the part nearest the first joint, Coes not 
adhere to the nail as on the other fingers, and the gkin 
of the »ffected fingers is dry and scaly. There is Ietle 
or no pain, but they are unsightly.—No Name. 


(47213.)—Camel’s Hair Brushes.—How are 
“ camel’s hair ” paint-brushes made and puinted ? Tam 
told the hair is generally that of a squirrel’s tail.—A. 
Trorren. 

(47214.J—A Clock to Strike Quarter-Hours.— 
Would * Alfojoe ”?” kindly let me know now to make an 
cight-day clock strike the quarter-huurs? It is one ot 
those gilt American ones. Als, how to regild sain: ?— 
A Poor Irisu Boy. 


[47215.1—Embossing Glasg:—Would someone 
kindly elucidate my ditliculty in embossing? After 
putting the acid upon the glass, I tiad ıt sometimes 
vives a beautiful transparent effect ; another time, a 
rough ground appearance. For instance, I once left the 
acid on seven minutes, the result being clear; anotber 
time three minutes, which gave a ground glass,—some 
places white. others semi-transpyrent. The seven min- 
utes caused a white ash to peel off. I use the acid pure. 
—LPuoxeric. 

{47216.1—The Berliner Violin. —Can anyore svg- 
gest a plan to improve the v.olin after Berliner’s 
method withont taking the instrument to pieces? [ 
should be glad to make the «alteration, and no doubt 
should get it to pieces easily enough, but the rebuilding 
would beat me.— FRANK SMITH. 


(47217.]—Gaiffe’s Medical Induction Coil:— 
Can I use this in conne-tion with telephone and micro- 
phone? If so, how can I connect it !—Faank SAITH. 


[47218.1—Circulating Decimals.—Can anyon? 
direct me to a book or paper (in English or Frencu) 
dealing fully with the theory of circulating decimals? I 
have seen a reference to Clarve’s ‘* Rationale of Circu- 
lating Numbers,” but I cannot find it mentioned either 
in the English catalozue of books, or in the Royal 
Society Catalogue of scientific papers —A. J. Suita. 


(47219.|—Textbook of Physiography.— What 
are the most complete textbooks of physiography, going 
over the ground required for both the Elementary and 
the advanced -tages of the Science and Art Examina- 
tions ?—A. J. Switu. 

(47220.])—To Mr. Lancaster.—I am making a 
shucking coil, wooden reel, Gin. inside reel-ende, in. 
core, three ayers of No. 16, five of No. 24, six of No. 39, 
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and four of No. 34, all cotton-covered, well insulated 
with shellac and paper, and have got on the No. 16. 
‘Would you advise me to proceed with what now appears 
to me so di:proportionate a primary !}—J. H. A 


[47221.]—Dyeing.—I attempted to dye a large piece 
of cotton in a tin bath with rosaniline, having 
mordanted with fustic. The colour is bright enough, 
but throughout the whole piece black patches came, of 
which I cannor get rid. Is it owing to u<iog a tin bath ? 
Will some kind reader oblige by advising me how to 
remedy the evil, or is it possible to get rid of the rosani- 
line colour by any process, and start again on the white 
ground !—AMATEUR. 


{47222.,—_Free Oil.—I have to estimate the amount 
of free oilin a mixture of oil, soap, and rosin? Will 
Mr. Allen, orsome other kind chemical reader, favour 
me with the latest and mo:t expeditious method ?—OLD 
RAILWAY GREASE. 


{47223.]-— Birdcage Making.— Wil any reader 
kindly mention the necessary tools for bending and cut- 
ting wire for birdcage making, or give some general in- 
structions !—C. H. 


[47224.]—Affection fof the Heel.—To Dr. 
Epmuunps.—I suffer from a painful affection of the 
tendons at the back of one heel when walking, with 
slight contraction ; no enlargement—the result of chronic 
rheumatism. Can Dr. Edmunds help me ?—Aponis. 


[417225.]—The Qup-and-Ball Microphone.—I 
think great praise is due to the gentleman who devised 
this form of microphone. and placed it unfettered at the 
disposal of the public. But the ‘‘ public ” is not usually 
very demonstrative of its gratitude in cases of this kind. 
I have found it a wonderful and most useful general 
transmitter. My pair have been lying idle a few months, 
and latterly, on trying them, they are less eensitive than 
they were. Can anyone kindly give a hint ?2—Be TA. 


(47226.)— Picture-Frame making.—Is the plane 
and shooting-block still the best way for making 
picture-frames commercially ? In mitreing with a jaok- 
plane I find difficulty in working true—oiten too much 
taken off the heel. Is my plane too light, or what is 
probable cause of failure, which is usually in the hard 
woods more than others /—BeEra. 


|47227..—Size and Power of Boilers.—Would 
“J. H?’ (letter 20117, p. 287), who answered the 
question on the size and power of boilers, or some other 
kind reader, please say how the figures ‘693 (used in cal- 
culating the h.p. of engine in the question) are arrived 
at and oblige ?—J. H. W. 


[47228.]|—Telephone.— What quantity of No: 36 
wire on bobbins will give the best results, and what 
should be the dimensions of the bobbins to receive this 
qanun, the soft iron core on my magnets being °/i9in. 
in dia. ?—R. KANTHACK. 


[47229 .J—-M.R:. Engines.—Can any of your readers 
give tbe wheel-bases of the new Midland express (No. 
1501, Neilson), loads on each axle in working order, 
height of boiler centre from rail, and distance of driving- 
axle centre from firebox front, and trailing axle from 
back of do. ?—G. M. M. 


47230.1.— Unhealthy Trades.—Which is con» 
sidered the most unhea:taoy trade, or which shortens life 
most? Is it glass-blowing ? Is it considered impossible 
to remove the evils of glass-blowing by the introduction 
of machinery ?—J. W. B. 


[47231.]—Insulating Material.—I should be glad 
to be informed whether there is any material or composi- 
tion that can be used as a substitute for indiarubber or 
guttapercha in insulating underground telegraphic 
wires, and if so, what is the nature of it 7—B. 


(47232.]—Merlin Patent Bicycle.—Can anyone 
ea aa how the sileot pawl acts in the above machine, 
and the means by which the clicking caused by the pawl 
running over the toothed wheel is prevented 1—C. F, S. 


[47233.|—To Mr. Lancaster.— Can you kindly 
help me? I want to obtain a steel band sin. high, xin. 
in dia. It must bea perfect circle, and will be required 
to undergo a constant variety of deflections from the 
circle not to exceed iin., but to return to the perfect 
shape again. Do you think some of the bandsaw makers 
would be able to make this, as, if successful, I should 
probably require a large quantity ?—E. P, 


{47234.]—Weight of Girder.— What would be the 
weight and dimensions of a box-girder, length 12ft., tu 
break under a load of one ton, to be made of plate ana 
angle iron? Any reliable information will oblige— 


[47235.]—Immersion Objectives.—Tlense dce- 
scribe in the same way as ‘‘Carpeater,’’ p. 17, describes 
the construction of objectives, how a Parkes 1-16 immer- 
sion is built up, and wbat would be the effect of adding 
an additional combination at the back, its construction, 
foeus, &c. It appears trom ‘‘ Carpenter,’”’ p. 18, that 
the American objectives have three achromatic combina- 
tions and a single front of crown.—ZeETA. 


[47236.]—Object Mounting.—Wou'd any of your 
good-natured microscopic correspondents kindly answer 
the two following questions /—How can I best mount 
anatomical specimens— e.g., section of lungs of rut, 
&c.? Secondly, in mounting botanical objects, how to 
avoid the natural juice or moisture contained therein 
from exuding, and thus spoiling the slide completely ? 
I have tried mounting both the above classes of objects 
in Canada balsam (previously having soaked them in 
turpentine), but have been very unsuccessiul. I shall be 
very grateful for any hints on this subject.—A CONSTANT 

EADER. 


[47237.J}—Mfedical.—To Dr. Epsonps.—I am 38 
years old, and single, This last two years I haye suffered 
with an occasional rash, which attacks my body in 
various places, but especially in the hands and bottoms 
of my feet. It is painful and very irritable, especially 
£o at night-time. It comes in small and large flakes or 
patches, rates up the ekin, and gets very 1ed. I drink 
beer and stout, but no wine or spirits; ama hearty 
meat-eater, preferring fat to lean. I should be greatly 
obliged it Dr. Edmunds would state a diet, or suggest 
some medicine that I could take when the rash indicates 
an appearance ; for sometimes my hands are so bad it is 
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painful to bold my hammer or file. I may say I weigh 
113 stone, and am 6ft. 7in. high ; take plenty of exercise, 
and am a smoker, and by trade a—Workine WHUITE- 
SMITH. 


(47238.)—To “ Aldebaran ” — Astronomical 
Telescope.—I must express my thanks for your com- 
prehensive reply to my query on telescope lenses. I may 
say I have succeeded in making a telescope with a 2jin. 
o.g. of 36in. focus, and that so far as I can judge it 
seems to define very cl-arly, though, for tbe want of a 
knowledge of proper test-objects, I have not been able to 
test it in any other way than by trying at what distance 
Ican read small print with it, and I find I can very 
easily read the query column at 25ft. distance, and do 
not notice any coloured fringes at the edges. Perbaps 
you will be kind enough to give me an easy star test 
suitale for this aperture. Any other hints you can give 
me will be much appreciated. Also what would be the 
best kind of eyepiece, and a rough-and-r-ady method of 
calculating its magnifying power when it is used with 
this o.g. ? I forget to mention that I could not get a 
plano-convex lens short enough in the focus (one }in.) ; 
the one I have seems to answer very well, but I suppose 
the other would have been better.—J. L 


(47289.]}—Deafness.—Will Dr. Edmunds kindly give 
me the following infoimation ?—I have suffered from a 
discharge of the left ear since I was about four years 
old, from the measles, The doctors at King’s College 
Hospital advised me never to try to stop it and it would 
probably get well as I got older; but I took to placing 
cottun-wool in it and am now totally deaf with it. A 
short time ago I had a eevere cold and was deaf with the 
other one. It has gone away, but I bave had it twice 
since then, attended with a humming noise in the head. 
I wished to know if I could get into King’s College Hos- 
pital, or where there is a clever aurist. The doctors 
down here (Worcester) say they can do no more. I did 
not want to have my journey up for nothing. Hoping 
you will oblige—An OLD SUBSCRIBER. 


(47240.}—Oil Silk.—Would some correspondent give 
directions how to make what is called oil-silk ?—Ax 
AMATEUR M. 


(47241.|.—Thief Detector.—Lasi autumn some 
thieves got into my garden and stole my fruit. In order 
that I may be made acquainted with the presence of 
these malefactors sbould they pay me another visit, I am 
fitting up an electric bell from my garden-gate (through 
which they gained access to my garden) to a bell ın my 
house, and I have completed my work except the provid- 
ing of a contact-maker to set the bell in action when the 
gate is opened. I should be glad if anyone would give 
me a sketch or particulars of what I require. I have 
scen various kinds of thief-detectors for doors, windows, 
&c., but none answer my purpose. The contact- 
maker I want will have to be of a trigger or lever-like 
construction to be fitted on the opening side of the gate 
(not the hinge side) to break contact by the action ot the 
gate closing, and to make contact and continue ringing 
the bell as long as the gate remains open.—H. H. 


[47242 .]—How to Get Rid of Mites.— Will some 
reader be good enough to a:sist me to get rid of those 
“ little pests ’’? I have a loft over my shop where I 
store meal and flour. The ceiling of shop underneath is 
sheeted with boards and rebated into each other (not 
tongued and grooved). The mites work down through 
the upper floor and sheeting of shop ceiling and destroy 
a great deal of gocds in shop. I wish to paper shop 
ceiling ; but what should I do before papering to pre- 
get the ‘‘ little pests ” from coming through !—Cuorca- 

ILL. 


(47243.}—-Dry - plate Photography.— To W. 
Rosinsoy, Junr.— I am obliged by your ready answer to 
my queries. Can you have patience to answer the fol- 
lowing ’—Can the difference between the visual and 
actinic foci be found by calculation? When found, 
would it be well to have the ground-glass screen as far 
behind the position of the plate as the one focus is from 
another? Will you, or any other reader, tell me how to 
make a double dark slide, with working drawings, if pos- 
sible? Iam nota skilled cabinet-maker, so the simpler 
the better.—F. J. N., Liverpool. 


_[47244.]—To Mr. Lancaster.—Will you please to 
give me instructions to make a galvanic battery ? I saw 
one come time ago worked by a three-pint bichromate 
battery, which was very powerful. The magnet was a 
bundle of fine iron wire 6in. long and lin. thick, and was 
inclosed in a box about 7in. by 6in. There were four 
powers on the machine, also a bras’ rod, which drew 
out. A sketch of the above to work from, also the 
number of coils of copper wire and the gauge, would 
oblige.—W. Wriaut. 


[47245.]—Electric Bells.—In connection with my 
telephones I have put up a pair of call-bells; distance is 
about 250 yards, line wire copper, return wire iron, two 
Leclanché cells at each end. Telephones answer well, 
and so do bells sometimes, but eometimes again they will 
not. For instance, one day lately I put on switch at sta- 
tion A to call station B; no bell rang at B. I left it on, 
and in about thirty minutes, all of a sudden, without 
being touched by anyone, the bell at B commenced to 
ring. Again, at present moment, I have done same 
thing, and bell at B will not ring, although 
yesterday it would ; but I have discovered thut 
if I, with a bit of loose wire or my silver pencil-case, 
bring the two cells at B into work also, the bell at B 
will ring very strong, and then, after half a minute, the 
battery at A will ring bell at B, and so reversing it, 
bell at A can be made to ring, which it now will not do. 
Can anyone kindly explain this ]—Mene. 


_{47246.]—Private Telegraph Wires.—Some con- 
siderable time since I sent a query which was inserted as 
No. 46634. ‘*Sunlight”’ kindly replied to it, but did not 
answer same at p. 160. Under same number I addressed 
further query to him at p. 179, to which no answer has 
been given. I, therefore, venture to repeat—i.e., How to 
strain outdoor wires to insulators? and huw,when strained, 
to keep tight? Also, how near wires may be carried toa 
wall without fear of leaking Meme. 


_ (47247.)—Product in Brick-burning.—On open- 
ing a kiln of newly-burned bricks preparatory to ans 
same, the surfaces exposed to the free draught are foun 

to be covered with a grey depo-it, which, on examination 
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under the microscope, appears tobe of a sub-crystalline 
character arranged in stellate-shaped masses of about 
one huniredth of aninch diameter. The slightest contact 
of the bricks is sufficient to prevent the formation of the 
substance and the true coluur of the clay is preserved. 
Some parts of the kiln appear more affected than others. 
The substance is not acted upon by hydrochloric acid, 
and must not be confounded with the usual efflorescence 
due tu the presence of salts of soda, potash, &c. All the 
evidence points to the mischief being done by the vapour; 
but what can the substance be? The kilo is a down- 
draught one, the clay a pure silicate of alumina with 
crushed spar, the sand used pure silica. Can there be 
actions of heat and moisture going on during any stage 
of the burning eufticient to account for this deposit.—as 
I have read if colourless rock-crystal is heated red hot 
and quenched in water, it becomes opaque aad friable, a 
description applying to the substance referred to? Ifany 
of “ours” can assist me with an explanation, I shall 
esteem it a favour.—DipymoaRaPsus. 


[47243 .J—Wind-F ressure.—I should be very glad of 
a solution to the fullowing problem :—The wind blows at 
the rate of C miles per hour upon a rigid rectangular 
plane, fixed by its four corners, whore length is a and 
width b. The direction of the wind is inclined at the 
angle A to the direction of the length of the plane, and 
at the angle B to the width. "What is the direction? and 
what isthe am unt of cach of the pressures produced on 
the four corners!—A. W. 


(47249.)—Putting Steel Tongues in Con- 
certinas.—I repair concertinas, and when any tongues 
are broken, replace them by steel reeds for the sake of 
durability, and knowing steel to keep in better tune than 
brass or any other metal. I get the tongues ready 
hardened, but otherwise in the rough, from the manu- 
facturers of English as well as German concertinas, 
nevertheless, some tongues I put in break immediately 
when played on, while others, put in the same instru- 
ment by me and at the same time, stand splendidly. I 
am careful in the filing, leave them as heavy as isccn- 
sistent with the quality of tone, and can, therefore, in no 
way account why it happens. Can anyone confer a great 
favour on me by informing me of the cause and what I 
must do to effect a remedy? and put under great obliga- 
tion—NEw ZEALANDER. 


|47250.)—-Galvanising Boat-irons.—I have been 
trying to galvanise some ?rons for my boat, but cannot 

et them smooth and bright. I first had them pickled in 

ilute sulphuric acid, then scoured with sand and coke, 
immersed in Jime-water, and from this into chloride of 
zine, then dried on a bot plate over a smith’s fire. A 
piece of pipe stopped at one end served as a crucible into 
which I puta quantity of scrap zinc parings from plumbers, 
&c., covered with tal-ammoniac. Having the zinc nicely 
melted, I placed the articles in the crucible, dipped them 
a few times, and could not make them come out 
clean and smooth. Can any person help me?!—Yacurs- 
MAN, 


(47251.]—Carriage Varnishing.—What is the 
cause of copal carriage varnish, when puton, drying full 
of small holes! and where the best varnishes are ob- 
tained? Also, the best for a white job,and the simplest 
method of polishing it ?—An OLD SupscriBER, 


|47252.)—-The Sclar Protuberances.— Would 
“F.R.A.S.” kindly say whether there is any apparatus, 
at an accessible price, suitable for viewing the solar 
protuberances! and whether there is any peculiar 
PaT in making such observations ?—T. Lorrvn 
WYLDE, 


[47253 }—Weakness.—A man of 30 wishes to know 
of Dr. Edmunds if he can indicate any cour:e of pr - 
cedure which would perfect his physical condition, ‘The 
fault is inability to bear the heats of summer, the dige:- 
tive organs break down ; whilst in the winter, though tte 
cold does not make him ill, it inevitably brings :n 
abundant supply of chilblains. Dia-nosis is :—Height, 
5ft. 44in., moderate girth, lean but not skinny, pulse 
about 64 per minute and fairly strong, lungs and heart 
good, reasonably muscular fur one following light em- 
ploy, tond of walking, can do twenty miles very well, lite 
teetotaller, never smoked, no proclivities for anima] food, 
very regular inall habits, cisposition studious, perspires 
somewhat tardily, nervous temperament. <A query ap- 
peared once before on Chilblains, which I think was not 
Trobe ie for Llooked out for the answer with interest.— 
Ros. Crus. 


(47254.]—Electric Commutator for Inter- 
mitteat Action.—I should feel obliged if any correc- 
spondent would favour me with the following information: 
—I propose constructing a small Gramme dynamo to be 
connected with a windmill, and by it to charge a second- 
ary battery. I understand construction of the whole 
affair, with the exception of the commutator, since as the 

ower will be intermittent, the ordinary commutator 

1ush will not do alone, as it would allow the battery to 
discharge itself through the dynamo. Is there any auto- 
matic arrangement to break circuit when the machine is 
not running, and remake it when well started? A sketch 
of same would be very acceptable, and also of arrange- 
ment to indicate by electric bell when bat is fully 
charged. Would this idea be practicable on a small 
scale so as to charge, say, 3 quart Sutton’s cells to drivea 
sewing-machine from two to three hours daily? I may 
say I ehould try this as an experiment rather than 
as an economical method. A few Daniell celis would, 
of course, be best to use for this purpose.—PHILOLEK-= 
TRON. 

[47255.|—Lacquer.—In Napier’s ‘ Electro-Metal- 
lurgy” a method of depositing copper on flowers, &c., 
is given, but it does not mention any method of lacquer- 
ing the deposit. Could this be done by immersion, as 
sume parts of it would be very delicate and not stard 
lacquering with a brush? Also, a recipe for a cheap 
clear lacquer suitable will oblige—PuHILoLEKTRON, 


|47256.])—Surface ceneonene Engine for 
Launch.—Will some engineer kindly give me a little 
intormation on working the above! I have driven several 
kinds of high-pressure engines for the last eight years, 
but have not had any experience with condensing.— 
SPLE SIMON. 


(47257.)—_Bookbinding in Vellum.—I have lately 
been binding some bvuvks and pawphilets in parch« 
ment and yellum with limp covers and edges cut flash. 
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I went by instructions received from a workman forty 
years ago,and the books, when first out of the press, 
look very nice, but when quite dry they curl up like the 
petals of a turkscap lily, or the brim of a fashionable 
hat. I have tried re-pressing, but cannot prmoaneniy 
re-press this curly tendency. Ishall be glad of advice. 
Perhaps parchment is unsuitable for limp bindings. 
have succeeded with thick boards.—AroenT BABLE. 


[47258.]—The Coming Transitof Venus.—Now 
that we are hearing so much about the coming transit of 
Venus, there are many who, like myself, have but little 
notion of the special purpose for which these rvations 
are taken, beyond determiniag the Sun's distance, and 
are quite unable to see what is their real practical value. 
Would ‘‘F.B.A.8,”’ give me some information on this 
subject, and in so doing I am sure that he will confer a 
favour on many other of your constant readers.— A CoN- 
STANT READER. 


(47259..—To Mr. Lancaster.—I have made two 
electro-magnots and armature for small motor, but I can 
scarcely get any power in the magnets. Would you 
pleace to state where I am in fault? The magnets are 
fi«t pieces of soft iron Shin long, fin. thiok, lin. wide. 

` Two of these are screwed together lin. apart with a piece 
of boxwood between to wind the wire on, The wire is 
wound on lengthways, the same as cotton on a shuttle. 
I have tried it with a jlb. of 22 silk-covered, also with 16 
gauge, and six Bunsen 3 pint batteries, but can get 
scarcely any power in the magnets. I have made the 
armature the same way as the magnets, but I have not 
‘wound that yet,as it is no use till I find out my fault. If 
you would kindly help me I should be much obliged. 
The instructions you gave me to make the induction coil 
a week or two ago I followed out. I have just finished 
it, and it has proved a success, and am quite pleased with 
t I thank you and Mr. Andrews kindly for your help. 


(47260.J—Compound Engine.—Will some kind 
friend please help me out of a tew slight difficulties? 
What pressure can I run at with cylinders of cast-iron, 
low-pressure 2in., high-pressure 1}. bore? Cylinder 
covers jin. thick. What size fly-wheel will be required ? 
What is best form of surface condenser, bore of air- 
pump, and is fin. thick enough for smallest part of steel 
crank-shaft!~—W. J. P. 


(47261.]—Arsenic in Wall-paper.—I have got 
some wall-paper with a green patern, which I suspect 
contains arsenic. Could any reader kindly tel me the 
best way of detecting it ? and oblige—Earn~ao-Braau. | 


_ (47262..—Wheel Grease.—Can some of “ours” 
give me a good recipe for making the above !—Burxe 
LBY. 


[47263.]—Boiler Cleaning.—Will some of our 
chemical friends please tell me if 561b. of cutch per month 
put into one boiler at the time of cleaning out be con- 
sidered excessive ? and what will be its action on the 
plates of the boiler! We put in the cutch to prevent 
boiler scaling. We have been told that our boilers are 
being injured by its use.—Jumso. 


(47264.'—Lightning Conductors.—Would some 
of your correspondents say what is the best form and 
material to use as lightning conductors for a very tall 
chimney or other tall s‘ructure? And how should the 
conductor be fixe t to the building? What arrangement 
should be made at the upper end for the attraction of the 
lightning? and what at the lower cnd for conveying the 
electric current iuto the earth? Any information on 
this important subject, founded on recent experience, 
will be thankfully received by—Snmrorsure. 


_ (47265.]—Forecast of Storms.—Having taken a 
little interest in the above, and having tued two experi- 
ments with reference tu the above subject, and I may sa 
with little succesa, I should be extremely obliged to W. 
M. Gardner (letter 20163) if he would give usa short 
description of his barmometer.— Homs-Mape BARO- 
METERS, 


_{47266.]—Locomotive Engines. &c.—I would 
like to have some particulars on ine following points :— 
1. Indicated h.p. of different classes of engines, 2. 
Weight of various trains. 3. Frictional resistances of 
trains. 4. Air-resistance to trains —Wm. Joun Geey, 
Elswick Science School. 


(47267.}—To Chemists.—Will someone please say 
what chemical mixture of materials will, within six or 
eight hours of mixing, produce sutlicient heat to melt 
fusible metal—greater heat would not matter? l asked 
this query before, but had no reply.—CALORIO. 


[47268.)}—Bellows for Brazing.—A few weeks 
back I noticed a query for information on the construc- 
tion of bellows tu give a good blast for brazing with the 
gas-flame on Fletcher’s principle, to which I have been 
very anxious to see a reply, as I have been trying to braze 
the inside firebox, for a model locomotive made of copper 
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1-32 thick; it is 3iin. long, 1}in. broad, and Sin. deep. 
As I could not get enough force out of a pair of kitchen 
bellows, I have commenced making one 18in. by 13in, 
with round-d coruers with a separate feeder and reser- 
voir on top, whicn cin be loaded with weights to obtain 
the needful pressure. Tne valves I have made of india- 
rubber 3in. diam. and 3-16in. thick fixed to the boards in 
the centre, and covering a number of holes ĉin. dia- 
meter. What I want to know is, what sort of leather 
to use, and if any composition is u-ed to put between the 
latter and the boards (which are elm jin. thick) to make 
it air-tight? Or, whether it is simply nailed to the weod? 
I should be very glad if anyone would give a few hints on 


brazing, as occasionally I have got the spelter or silver 
solder to melt, but it would not run into the joint, 
although scraped olean previous to applying the borax 
and spelter.—E. L. P. 


(472 69.|—Electric Motor for Tricycle—Willan’ 
readers of the MecHansic, who are acquainted with the 
working of electric motors, inform me whether it would 
be possible to fix one to a tricycle m such a way, as froin 
the rotary motion of the wheels whilst on the level or 
goiog down hill, sufficient power could be accumulated to 
make it easy going up ? I have read that on the 
Brighton Railway some of the trains are lit up by electric 
light produced by power derived from the motion of the 
train wheels, and it seems to me quite as feasible that 
electricity can be produced from the motion of tricycle 
wheels, if there is any way of storing it. Or, would it be 
possible, by using a small steam-engine to produce both 
electricity to light up a shop, and also to accumulate 
power for atricycle motor. Isee in Chambers’s Journal for 
this month that the French are bringing out electric- 
driven tricycles, but no particulars are given, and I shall 
be glad if some reader will be good enough to give me a 
practical answer to the above, or any practical suggestion 
or particulars as to a motor. I should be satisfied if I 
could get one that would make going up hill easier work. 
—A. J. C Winslow: 


[47270.]—To Mr. Lancaster.—I have a portrait 
lens, the two front glasses of which are cemented 
together; the cement has gone cloudy. Can I take them 
apart and clean them without fear of breaking? If so, 
how 1—W. Baown. 


[47271.1—Watterwheel Grease.—I shall be thank- 


ful for a good cheap grease for a waterwheel 30in. 
diameter, and partly working in water.—L. H. 8. 


(47272.!'—_Drill for Boring Fireproof Floors 
b Machinery.—Can any of your readers inform me 
what is the best kind of drill to use for the above pur- 
pose, as rose and taper drills knock too much brickwork, 
&c., into the room below? The mill is quite a new one, 
and the mortar, &c., has not had sutficient time to set,— 
A BUB3CBIBER. 


(47273.];—Lines of Force.—Will some reader of the 
Mecuayic be so kind as to give some explanation of what 
is meant by a “coil cutting lines of force,” 
and a ‘‘ coil adding and subtracting lines of 
force’’? Of course, I have seen the experiment of iron 
filings on a piece of card producing lines of force, but I 
have sought in vain for an il‘ustration of the way in 
which lines of force are cut bya coil of wire revolving 
between the poles of a magnet. And, also, how the iron 
ring influences the lines of force in a dynamo-machine ? 
I have learned many things from the Mrcitanic, and wish 
to learn this.—S. C. 


ANSWERS TO CORRESPONDENTS. 
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®,* All communications should be addressed to the EDITOR 
of the Enauish Meonanio, 81, Tavistock-street, Covent 
Garden, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as wellas the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles cau be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information isanswered through the post. 6. Letterssent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of correspondents are not given 
to inquirers. 

*..° Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not adverlisements in them- 
selves, lead to replies which are. The ‘‘ Sixpenny Sale 
Column ”’ offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &0., of letters to hand u 
i Ld seemed evening, June 21, and unacknowledge 
ewhere :— 


Carr. Ternax.—Lt.-Col. Fendall.—W. A. Ryan.—Capt. 
Guyon.—J. Chown.—J. Noble.—E. C. Ames.—Rev. T. 
E. E:pin.—W. Walker.—E. J. Warmington.—Gjsm- 
nastic.—An Amateur.—C. H. Romanes.—A. Matthews. 
—W. A. French.—J. R. Browa-—J. P. H.—W. D.— 
J. H. Huxley.—John Bond.—H. 8. Frost.—Rev. S. 
Mills.—M. Jonson.—J. H.—Collodion.—F. Walker.— 
Beetle Crushers.—W. Baldwin.—E.—A Fellow Work- 
man.—W. McAndrews.—C. R. Beaumont.—A Fellow 
oi Te Royal Astronomical Society. — Svenska. — 

ight. 


Sans Sanitas. (Dyspepsia; try lighter meals, and especi- 
ally lighter suppers.)—Carino. (Toanks ; shall appear 
next week. lt seems as you suppose with regard to the 
other matter, but we doubt it. If it beso, and the 
Editor is troubled as we were, he will, and probably 
with regret as we did, have to dispense with the help 
rendered.) —Nit. DesrpEraxpuM. (Work hard and learn 
all you can. If possible, get into a civil engincers' 
office in some subordinate cupacity, and show by your 
work that you are capuble of better things. 2. Several 
textbooks are published giving general rules for such 
calculations. Templeton’s * Workshop Companion’? 
isasgoodasany. Jf there is any special case, we are 
always ready to answer or insert a query, but we cannot 
be always r: peativg elementary rules.) —T. McDonavco. 
(Yes, forty ycurs at least. Of cuurse in older, and far 
more imperfect patterns.) —Evop. (Have you tried the 
Dichroic ink? Tne subject has been several times pre- 
viously discussed.)—C. F. Lioyp, (The ink is made of 
equal parts of tallow, wax, svap, and shellac, with 
suticient fine Paris black. It is cast into sticks and 
ground up with water. For price, apply at the dealers.) 


- maethod.)—Youna CLERK. 


ing. 


—H. T. B. (To what isyour lettera reply? Where is 
the question!'—S. H. (We believe it can be had of 
Me:srs. Hachette, King Wiiliam-street, Strand, W.C.) 
—Watter BR. Heera. (The manufacture of cois 
has been fully described again and again in our last 25 
volumes. Possibly the instractions given on pp. 15 and 
16 of present volume will suit you. If notyou are sure 


to find something that will in back volumes.) —TELE- 
wac., (Join one of the art classes, and procure some 
of the handbooks of the art.)-—-Exurorgician. (Two 


would no doubt be sufficient, if properly made. 2. The 
solution is not decomposed if the zinc is withdrawn. 
3. Avery simple affair. You will find some hints on p- 
180, present vulume.)—Anrcest SasLe. (If blasting is 
out of the question, perhaps the readiest way is to bore 
holes and fill with petroleum ornaphtha. After that 
has soaked in, the stumps are fired. Saltpetre will do, 
but takes longer to soak in. Blasting is the che:pest 
1 (They can be bought at 
bicyclists’ outfitiers, and at many other shops. You 
must choose for yourself.)—AmaTeue ELECTRICIAN. 
(Whichever way you want them. Zinc to zinc gives 
what is called quantity, and makes one large cell. Zinc 
to tinpot gives E.M.F., or intensity as it used to be 
called.)—Sremeer Fiperis. (You have nothing to do 
but to purchase one of the lamps and a suitable bat- 
tery, and connect up with copper wires. You will find 
it very expensive. A dynamo is a machine for generat- 
iog current; but it is too late in the day to ask for an 
explanation here. You will find all about them ia our 
back volumes. 2. Dr. Edmunds answered the question 
on p. 324, last week. 3. It is cream of tartar in the 
proportion by weight of 3 to 4 of tin )—P. (It is pre- 
pared from the stomach of the pig by a series of pro- 
cesses which cannot be carried out without suitable 
plant. The other is made from the pancreas, and the 
same remarks apply. If you are prep red to go in for 
the manufacture, you should consuls the files of the 
Pharmaceutical Journal.)—Intexpina Emigrant. (It 
depends entirely on the emigrant himself, tbat is, on 
the money he can affurd and the time that 
he can devote to the journey. The appoint- 
ments of some of the sailing vessels are quite equal to 
those of the steamers, but the duration of the voyage is 
longer.)—Francois. (Kindly read up recent back 
numbers. See answer to ‘‘Semper Fidelis” above.)— 
Aunwick. (“ Roads and Streets,” published by Lock- 
wood an1 Co., Stationers’ Hal--court, E.C., is the best 
we are acquainted with.)—Pautatm. (Cer ainly you 
require a battery. Read up the subject in back num- 
bers.)—Fuorence. (Yes, hot-water hating is the 
best and most trustworthy.}—A Poor Irisu Boy. 
(Search the indices under head of Silvering. The usual 
plan is to place tinfoil on a flat table, pour quicksilver 
on it, and spread it over, then push the clean glass on, 
ang weight down.)—M.R.C.F. (We do not know of 
such a book.)—Braiwner. (You will find a number of 
recipes ia back volumes for beverages of the kind. The 
aery isnot of sufficient general interest to insert. )— 
TAPEWosM. (All druggists make up suitable prepara- 
tions ; but it would be unwise for a person of 60 to take 
any without the advice of a medical man. A remedy 
that would be effectual and harmless in the case of a 
streng hearty youth might not be adapted toa feeble 
old man.)—A Uses. (Pebble is colder to the tongue 
than glass; but a definite test is to place the lens 
between two pieces of glass and hold up to the light. If 
pebble, rings of colour will be visible, owing to polari- 
sation.)—A Yousa Civiu Evoinerer. (See p. 595, 
Vol. XVIII. Find out the cause, and then perbaps some 
one can give a rem-dy. You can do no harm by wash- 
ing frequently with cold water to which a solution of 
borax has been added; but the cause is probably con- 
stitutional.)—C. E. Pesk. (Thanks, we had noted it. 
You will find a brief description of Clamond’s burner 
on p. 8041. The Times has made the mistake of confusing 
magnesia with magnesium wire. lLewis’s improved 
burner, of which we give a description this week, con- 
tains a basket of platinum wire: hence, probably the 
error. We have the book referred to. We believe 
Bourbouze’s idea was based on something that pre- 
ceded it.)—An Amateur M. (Svidiitz powders are 
made usually of Rochelle salt 2 drachms and bicar- 
bonate of soda 40gr., mixed, and put into a blue paper. 
Ina white paper are 35 grains of tartaric acid. ‘the 
quantities are sufficient for half-pint of water.)—Rep 
CuBaL. (We presume you mean ebon'sed — i.e., stained 
and polished; but if paint, the latter is mixed with 
varnish. 2. Try the coaguline again, or else shellac, 
heating the parts to be joined. You might stain it red.) 
—BaGInner, COMMFRCIAL-ROAD. (See pp. 237, 231, 331, 
last volume, for many practical hints on electro-plat- 
The Bunsens will do ; the bichromate is not econo- 
mical or good, and the Leclanchés are no use at all 
for the purpose. The Daniell is the best arrangement 
for elec epositing. However, you will find all in- 
formation in the pages mentioned.) —A. H. B. OLNEY 
(The copper cups will not do. Sec recent letters. 
American potash properly prepared will do; but you 
can easily make the soda solution by boiling solution of 
common washing soda with some lime. See p. 308. 
Four shillings a pound for caustic soda is absurd.)—A 
Workman, (We believe that treacle is the best medium 
for moulding up carbon plates; but they are very in- 
ferior, and you certainly will not make ‘* flaments for 
arc lamps” by that means. What was meant about 
the odds and ends being used for batteries was that 
they can be broken up and used with manganese for the 
Leclanché batteries. Much secrecy is observed in the 
manufacture of *‘ rods,” not filaments, for arc lamps ; 
but of one thing you may be certain—that very power- 
ful presses are needed, and the rods are baked in a 
furnace where no air can reach them.)—W. R.C. (A 
coil is not required, only a battery. <A piece of thin 
platinum wire is inserted in the circuit, which becomes 
red hot, and so fires the powe) — An AMaTEUR. (See 
recent back numbers, and the index of tbe last volume.) 
—A WaATCHUMAKER. (Rub up the surface with a bit of 
sandstone or emery-cloth, and try again.)—henr. 
(Either by attaching the contact piece to the hinged 
part of knocker, or by making the hammer drive ina 
spriog pin when it falls on she duor. 2. The best 
remedies are’ antimonial emetics and change of air, 
the latter to be preferred.)—F. H. Hangar. (Why not 
write to the patentee! A patent agent would supply it 
for a small fee.)—Osr INA Fix. (Worat do you mean 
by “a'l the rates and taxes”? They cannot have 
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charged house duty, for instance? You are bound to 
pay land tax and poor rates. if that is what you mean.) 
—W. H. Ricnuonp. (We should be glad to hear from 
you at greater length as to the proposed series.)— 
Tuomas CLEARY. (Probab'y from £8 to £10 10s., in- 
cluding agents’ fees for provisional protection. 2. You 
would have to employ a p:tent agent to make a search 
for you at the Governmen’ Patent Office, which is in 
Southampton-buildings. You had better write to one 
of the patent agents whose advertisements appear in 
these pages, fora copy of their instructions to inventors, 
which will give you all necessary information.)—G. W. 
H (We know of none that we care to recommend.)— 
Rust. (We do not know. Possibly a note to the 
secretary would obtain for you the information. 2. The 
advantage claimed is in the economy of tin used, but 
we have no practical knowledge of the process. We 
sce no advantage in usinz the double process, except 
for goods where an extra thick coating is wanted.)—T. 
Pemuserton. (See index to any back vol.)—E. 8. 
(Cleanliness and the use of water or air beds is the only 
means of prevention, but with long sickness and much 
loss of flesh they are almost inevitablo.!—Awn Enouisns 
MAN. (Half tothe wife, the rest equally among the 
mother and sisters.) 


CHESS. 
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At, Communications for this department must be 
addressed to the Chess Fditor. at the office of the 
Ewauise Mrecaanic, 31, Tavistock-street, Covent-gardcn. 


PROBLEM DCCLVII.—By F.C. Couuings. 
Blac:. 
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While. 
White to play and sui-mate in two mover. 


PROBLEM DCCLVIII.—By A. Braiccs. 
Llack. 
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White. 
White to play and mate in two moves, 


SotuTion To 753. 


White, Mack, 
1. Rt QKt2(disch) 1.QtoQ7 
2,.QtoQKts 2, BtoK R2 
3. R to QB 2 (ch) 3. E takes R mate 

SoLUTION TO 754. 

White Dlack. 
1. KttoQ2 1. Anything 
2. B, Kt or Q mates 

accordingly. 


NOTICES TO CORRESPONDENTS. 


Toe author of Problem 751 informs us that it can be 
made sound by adding a Black Pawn at K 134. The 
Pawn at K B 2 can be removed. 


Scuuucke.—A sui-mate problem is one in which white 
compels black to mate him (white) in so many moves. 


The strategy involved in sguch is quite distinct from | am; ton. 
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that in ordinary problems, and well deserves atten- 
tion when exemplified by such masters as Kidson, 
Slater, Gilberg, and others. Problem 753 is a capital 
example of the kind. We intend to give others from 
time totime. Try the one above. Your solutions to 
764, 755, and 756 are correct. As to the problem, it isa 
very fair one for a first attempt ; but it is rather too 
easy for publication, on account of the check 
threatened by black. Moreover, there is a dual in the 
main variation, 


Every Workman connected with the Building 
Trades es a situation should advertise in “ THE BUILD- 
ING NEWS," published every FRIDAY, price Fourpence, 
at 31, Tavistock-street, Covent-garden London, W.C. 

“THE BUILDING NEWS" is the Principal Journal, repre- 
senting Arcaitects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 

Every Workman should insist on secing “THE BUILDING 
NEWS " every week at his Club or Coffee House. He will tind 
more ‘‘ Lists of Tenders ” for new work in it every weck than in 
any similar paper, and can thus jrege where work is likely to be 
had. He is also speciaily invitea to make use of “ Intercom- 
munication ” if he wants to know anything about his trade ; to 
write to the Editor if he has any suggestions to make and to 
advertise in the paper when he wants work. 

The charge for Advertisements for Situations is One Shilling 
or Twenty Words, and Sixpence for every Eight Words after. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANOB. 


6s. 6d. for Six Months and Ila. for Twelve Months, Post-frce to 
any part oithe United Kingdom. For the United States, 133., œ) 
3 dols. 25c. goia , to France or Kelgium, 13s., or 16f. 60c. ; to Indio 
via Brindicl), 15s. 2d.; to New Zealand, the Cape, the West 
ndies, Cunada, Nova Scotis, Natal, or any of the Australian 
Colonies, 128. 


The remittance should be made by Post-office order. Back 
numbers cannot be sent cut of the United Kingdom by the 
ord newspaper post, but. must be remitted for at therate of 
8d. each to cover extra postace 

Messrs. James W., Queen end Co., of 924, Chestnut-street, Phija- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 2 dais. 
25c. gold, or Thirteen Shillings per annum, post-free. The copice 
will be forwarded direct by mail from the Publishing ofttice in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numlecrs are 
required to complete volumea they must be paid for at the rate of 
qd. cach copy, tocover extra postage. 


Foils. XXIV., XXVI.. XXVII., XXVIII., XXIX., XXX., XXXI., 
XXXII.. and XXXIII.. boand in cloth, 74. each. 
(Vol. XXXIV. Now ready.] 

All the ctber bound vuiumes are out of pring. Bubseribers 
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A pair of well-finished Needle Instruments in 
Good. rder, platinum contacts, new coils, thoroughly reliable. 
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Oil and Limelight Dissolving View Apparatus 
for Screw-cuttiog Lathe, Twist Driue.—D. W., N., erncst Cot- 
tage, Peyton-piace, Royal Hill, Greenwich. 


A one-horze Water Motor in exchange for a good 
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Sociable Tricycle, for two or three persons, cost £24 
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ving View Apparatus, or uffers.—W ricur, Photographer, North- 
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Wanted, a good Plane and Shooting Block for pic- 
ture-frame making.—BerE vt, Be! troughton, Stourbridge. 


Half-horse and one-horse Engine Castings, 
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Mahogany folding Camera, upright and horizontal 
motions to front and back, umpa focussing screen. double slide, 
&c., takes 7} by 43,6} by 43, 5 by 4, and 4) by 3}, plate’s weight, 
bilb. ; perfect ; instantaneous ‘pring shutter. What offers ?— 

EaU ONT. 


Mahogany full-plate folding Camera, with improve- 
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4} by 14 by 24tn. when closed, very ight and portable. Wanted, 
Magle Lantern.—Beaumont, Withington, Manchester. 
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clean. Exchenge for Pocket Revc!ver or Telescope.—2s7, Crystal 
Palace-road, East Dulwich, Loncon, 8.K. 
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and 12} years of Mrcuanic: for Bicycic, er what offers >—A4- 
dress, Nr. S. Bout, Mr. T. Malden’s, Fark-tane, Donington, near 
Spalding. 


“ English Mechanic.’ 1876 to May, 1882, un- 
bound, zlean, few nun bers skort.—W. Ricuwarpson, 59, Varna- 
road, Biroingham, 


Achromatic Telescope, zin., good quality, garden 
and tripod stands, finder, star diagonal, two celestial, one terres- 
trial eyepieces, rack motions.—.: Dove audress. 


Bicycle, 50in.. central fire double Gun, 16ft. pleasure 
Roat, quarter plate Camera, icn: and chemicals, Gan Case, Lathe 
Exchange Launch Engine, ool.er, &c., or offera.—Caniy, Mt. 
Ticochaid, Foynes, Limerick. 


Orguinette, with tunes, cost 523. three months’ 
since. Wil) exchange for Meta: Organ Vipes.—} URSNCLL, Plum- 
tree Station, Nctts. 


Will exchange Scott Eurn’s “ Carpentry and 
Jorncey, strongly bouno, cost two guineas, for Latne Heade, 
Telescope, Microscope, vr of ers.— 122. Mires, New Prestwics, 
-Ayrabire. 


Vols. I,and II. “ English Mechanic ”’ (bound), 
35 parte, Octobe”, 1881, to date. 82 parts ‘' Gardening,” August, 
1ssu,to date. Ex:hange Fern Case, or offers.-T# RNroN, 2, 
Cumberland street, 5.5., Glasgow. 


Two horse-power Vertical Engine, with two 
cylinders, complete, equal to Lew. Wil exchange for gov 
Bicycle about 50in.—sivsmicu, vockson-street, Oldham. 


Superior Thin. back-geare2 Lathe, with tools, face- 
plates, chucks, &c. What offers in exchange to £10 value in 
Tricycle, Bicycle, &c. =F. Uxoca woon, Beverley. 


American Organ, cos. £8, for other Musical In- 
struments, or something usefu: —W. J, 15, Ulttin-street, 8t. 
Leonard s-road, E. 


New Vertical Engine, cylinder Sin. bore, 6in. 
stroke, massive ornamental tumned Cywheel, Silb.—Offers to 
Ropbenr Vennerp, Lynton Villa. arith. 


Stanley Heads, pair Rubbers, stecl Hub, Scin. and 
lein rims, backbone, nnd numerous «ther sundries. Exchange 
unything.—Rosenr Viexner, Lynton Viita, Erith. 
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For Sale. 
Lantern Photographs, 1°.°C0, with readings, 


from 6d. plain, 1s. coluurcd.—A. Puuvuner, Emily-street, Eir- 
mingham.,. 


Gelatine Films for photographs, reduce cost and 
eo of photography to mimmum.—a, PumPparey, Sirming- 
am. ` 

The Filmograph carries 100 films or 12 plates: 
Lightest Photo. apparatus. lLustrated tests.—Foumpruager, Bir- 
mingham. : 

Filmographic Mannal, free 6d., with photo- 
graph from Film Negative. Full instructions. Films, Filmo- 
graph.—A. PumpHuererx, Birmingram. 


100-Fold Filmograph Slide, can be used with ordi- 
nary camera. Plates changed anywnere.—Aa. Pumrurey, bir- 
mingham. 


Collographic Photographs for Machinery and Trade 
yabterns: Sample and list for 2u.—Pusspuney and Dar, Birmiog- 
am. 


“The Night-light Clock.” Mlustrated and 
described on page 370, No. 348. Price, carrluge free, ôs. 6¢.—P 
Rosrarreon, 13, Greek-street, Soko, W. 


Lathe, 3lin. 3ft. bed, screw-cutting, slide-rest com- 
pound, set change wheels, chucks, &c., second-hand, goud as 
new, £11.—Makin, Cupola, Sheffeld. 


Stocks and Dies, now in extensive use. 
stamp.—F. M. Roorars, 21, Finsoury pavement. 


Electric Lighting.—Inventors wishing to perfect, 
patent, or sell inventions connected with electric lighting shculu 
communicate with F. M. Roogns, 21, Finsbury-pavement, E.C. 


Minerals. 100 good specimens, including sapphire, 
ruby, topaz, emerald, opal, all named, different, lua. Apply fer 
list. Also many finer, rarer specimep*.—Cociacrer, Richard's 
Library, 42, Tachbrook-street, Pimlico, London. 


Metallic “ E” Violin Strings. Infinitely superior 
to gut. Four post free 1s.—S™uiru, 2, nedford-street, Plymouth 


Micro. Photos.—List of 350 one penny stamp.—E. 
and A. Danczr, 435, Stock port-road, Manchester. 


New loud Violins. No back or soundpost, 15s., 299., 
by “ Fipover,' 19, Kaward-stre::, Bu :detc-roaa, E. 


Lathes, Lathes, cheap good screw-cutting, from 
£10. paar payments. Hire system. First-class tools.—alaain, 
Cupola, Shetteld. 


Electrical Depot 
Mittar’s, 126, Uhapel-street, S.iford. 
trade for amateurs. 


Electric Lamps, 53.; Bells, 53.; Batteries, 2:. 
ane better or cheaper. Instraments repaized.—Mitiar, 33 
above. 


Gas Compressing Pamp, hand lever, 500lb. sq. 
inch, perfect order £7 Its -—-C, 29, Odersteiu ruad, Ciapbaw: 
Junction, &.W. 
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SPIRAL APPARATUS. 
By J. H. Evans. 
[S continuation of the spiral apparatus, 
I. am now about to show and describe 


it as seen at the rear or back of the 
lathe-head, which is really the proper 


uv pan 
ES Su Nia Alt 


ii 
E ¢ i HNN 
y « Lay 
J l a 
| AAA 


uny 
ltt 


: | 


TA 


—— 


fa 
z z 
= 


j = MAp, 


l 


APINA iim il 


IIIN 


2, 
Wig, 


i 


| 
' 
f 
l f Ni 
I 4 
o 
i 
$ 
\ 4 
\ \ HAHARAP Am m 
i \ 
| a) 
1 
1 h ‘i 
| | 4 NGH 
| Mm | 
wae | WZ Noel 
À 
| f Gf INe 
Hi 
ifii f 
| | y l 
Hi | 
j 


M iS 


sy 
——a 


was the fact that it could not be applied to 
any other than lathes with traversing man- 
drels. The apparatus, as fitted to the front, 

of course can be fitted to any lathe, there- 
fore it is obvious that those amateurs 
possessed of a back-centre lathe must be 
content with it so arranged; but to a lathe 
with a traversing mandrel I should certainly 
advise having the apparatus at the back of 
the head for many reasons, which I will 
point out, As thevarious detailsof the arbors, 
&c., were fully described in the preceding 
article, I need not occupy space by going 
over them again, as they will be exactly the 
same. One of the chief advantages derived 
from the present arrangement is that it can 
be used in conjunction with the oval chuck, 

and from this some very beautiful work can 
be accomplished, and, again, except when 
the screw guides are required to be used, 

the fittings can all be left on their 
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several places. The fact of having to 


a re a on 
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place for it, by reference to page 101, 

Oct. 7, 1881, of this journal. The apparatus 
is there figured as fitted to the front of the 
lathe-head, and I may say that the present 
arrangement is virtually a return tó the 
actual original plan of fixing it—viz., at the 
back, with several improvements, and one 
reason for its being abandoned at that time 
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remove the eccentric carrying tha guide for 
screw-cutting was also another objection to 
this arrangement at the back, but if is im- 
possible to have a multiplicity of apparatus 
without having to make changes in the 
setting up of the same, and as this occupies 
such a short time, I think it cannot be 


regatded as an objection, especially when 
the results obtained by it are so apprecia- 
tive. 

The engraving, illustrative of this appa- 


‘ratus as now shown, gives two views of it, 


the back face showing the chuck with the 
wheels in gear, and a side view disclosing 
the mode of connecting the slide-rest to it ; 

and here I will point out that the joint 
being made to work upon two separate 
centres, which is my own introduction, does 
away with the necessity for such absolute 
accuracy in the adjustment of the socket 
which carries the connecting rod, to the 
height of the centre of the slide-rest, and 
another advantage in this universal joint is 
that tapers or cones may be turned by 
setting the slide-rest to an angle, and it 
works perfectly in every way that could be 
desired. I do not claim anything new in 
the invention of this joint only as applied to 
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this. particular apparatus; I merely point 
this out because I do not wish my readers 
to credit me with a desire to fall back upou 
avything that has been done before, and 
endeavour to claim itas my own. This joint, 
however, although nothing new in itself, ie, 
as applied for “the present purpose, my 
own original idea, and has met with 
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every appreciation from very many amateurs | wheel, which has 96 teeth; on the body of 
for whom I have made it, and who use it a| this the wheels are placed when in use, and 
great deal. As the question has been asked | are held firmly to it by the circular steel 
several times through the columns of this|nut B, Fig. 3, against the face of the 
paper if 1 am going to finish the articles|shoulder C, Fig. 3. A hole through the 
upon the spiral apparatus, I will endeavour | centre, Fig. 2, is for the purpose of allowing 
to show our readers the best way to make it, | the steel screw to pass freely, usually used 
or to transfor it, if they already have it|for fixing the steel cap for ordinary 
fitted to the front. Letter A, Fig. 1, shows | turning. This same screw will do, if 
the outline of the mandrel-frame; this is| long enough, and it generally is; but 
shown by a dotted line, as the wheels|in lathes that have been made for a 
nearly cover it. The first part to do will be | considerable time, this was not thought of, 
to cut out a circular recess for the radial| and the screws are sometimes too short; 
arm to workin. This must be cut out with |it is, however, an easy matter to make 
the aid of a boring bar and cutter, which | another. B, Fig. 2, shows the end of tan- 
is shown in Fig 9, page 4, Sept. 9th, 1881, | gent-frame and screw; and Fig. 4 gives an 
and, in order that the recess may be cut|end view, showing how the centre upon 
perfectly true to the collar, bushes must be | which the tangent-frame works is obtained. 
titted one in each collar to guide the bar ; |The screw A, Fig. 4, having a plain part, 
boxwood will answer very well for this| which fits into the hole, and is screwed as 
purpose. Theradial arm, if being transferred | tightly as possible to a shoulder when the 
trom the front, must have the projecting | frame bears well against the inner face of 
ring taken off the side that it is on, and | the plate; the radial slot B is that in which 
another fixed on the opposite side. The|the fixing-screw works for tightening it 
best way to do this will be to fix the arm | when in or out of gear. This chuck I in- 
on to its place and cut out a recess exactly | troduced to obviate the difficulty of dividing 
the same as that in the cast iron; in fact, it | the work, as the original plan of raising the 
may be done at the samo setting of the bar— | radial arm and wheel out of gear, and 
that is to say, having cut the cast iron, | shifting the mandrel or slide-rest screw 
place on the metal arm, and cut out the |round, was indefinite. This, of course, 
recess in it, about 1-1Gin. deep, and intoit|I saw in a moment was most defi- 
fit a ring of metal, which will, of course, | cient in accuracy, and so set about 
then fit into that cut in the lathe-head. It|making the present one, which obviates 
may either be soldered or screwed on: the |all risk of inaccurate work; the face of the 
former is the least trouble, and as it is| body of the chuck C, Fig. 3, must be turned 
simply a guide, will be sufficiently strong. | away until the wheels on the chuck, line 
The radial slot B is arranged so that the] correctly with those on the arbors, and that 
same hole that receives the bolt for the}|should be the centre of the pinions, which 
eccentric of screwing apparatus may be used. | are half an inch wide, the wheels being 3, 
This being the case, it is simply to make a | and the difference is made up by the thick- 
new bolt, with hexagon head, to tighten the | ness of the blanks which fill up the large 
radial arm, in whatever position the gearing | holes in the wheels. The adjusting of the 
of the wheels requires it to be fixed.| various parts to work well is rather a 
The wheels shown in the engraving arc | troublesome job, as there is very little room 
those which are used to produce the coarsest | to spare. 

pitch that the scries of 15 wheels will pro-| We now come to the mctal bearing C, 
duce—viz., 144 on the chuck-gearing with | Figs. 1 and 5. This is fitted to the straight 
R pinion of 16 on the middle arbor F, which|arm D, Figs. 1 and 5, by a steel piece, 
is the double one; the 120, also, on this|}in. wide and 2in. long; the depth of the 
same arbor and the latter gearing with a/metal is a little less than the pro- 
pinion of 15 on the lower socket, which, in | jecting piece, screwed with a steel nut 
this case, takes the place of that on the jon the end E, Fig. 5. This is made to 
slide-rest, and answers the same purpose, | adjust up and down, to admit of the con- 
the actual pitch or rise of this spiral cut, | necting-rod F, Fig. 5, being raised to the 
by aid of these wheels, is as near as possible | height of the slide-rest screw ; the metal C 
one turn in Tin. Sucha pitch would only | has in the centre a steel socket, fitted to it, 
be used in ornamental turning. To proceed | with a collar, G, on it, to form a shoulder 
with the making. The next part to do will | bearing; it is made taper, to fit the hole in 
be the lower arm D, which is straight, and|the metal, and has a steel nut, H, on the 
has a long slot in the centre to admit of its | other end; also a loose steel washer, which 
being adjusted with the slide-rest. It‘is|is screwed tightly against the face of the 
fixcd to the lathe-head by two steel bolts | steel socket, and so forms a bearing, the 
with hexagon heads, as seen, which have socket revolving freely between the two 
loose washers underneath. The plain part | shoulders Gand the face of the washer in 
of the bolts will form sufficient guide for | front of the nut H. It will be seen that the 
the slot to work on without its fitting down | long connecting-rod F passes through this 
on to the bed; also, it will prevent the|socket, and is fixed in the desired position 
necessity of moving the head forward—by | by the square-headed screw, and I find that 
the way, an old objection when the bracket | it is an improvement to have a long V-slot 
was fixed to the bearers. There is no neces- | made in the rod into which the point of the 
sity to move the head at all under any cir-| screw should fit; this effectually prevents 
cumstances connected with this apparatus. | any chance of the rod moving without car- 
The spiral chuck, of which I give two sepa- | rying the wheels with it. 

rate views, will form the best part to proceed| I have had the whole of the lathe- 
with,—I mean, provided the whole is being | bead engraved, in order to show the 
changed from tront to beck. If being|apparatus as arranged, also to illustrate 
made, the arbors should be made first, in | the oval chuck at work; the latter being 
order that the line of gearing may be morejon its place will show clearly how it 
readily got when making the chuck. To|works in conjunction with the spiral 
make the latter, the body (Fig. 2, A)|apparatus, and as this head has the segment 
should be chucked by the back-plate on | apparatus fitted to it, it forms a second sub- 
to a surface-chuck, aud held tightly | ject inonc article, which will savethe space at 
by two clamps and bolts; while the| another time. Before describing this latter, I 
hole is turned out, which it must be, to} will finish spiral, however, in Fig. 5, the side 
tit on the mandrel, and a hole made at the | view of the chuck, Figs. 2,3 and 4, A being 
bottom for the steady-pin, which prevents | the back, B the tangent-frame, C the tan- 
the steel guides for screw-cutting turning | gent-whcecl, the large wheels being tightened 
round to fit into. This fitting must be very | on to the chuck by the steel nut and washer, 
carefully done, and when screwed up quite|seen more plainly in B, Fig. 3, K, Fig. 5, 
tight, the mandrel must work freely, with- | being the screw with a milled head to fix 
out any shake. Fig. 3 shows the tangent- | the tangent-wheel in or out of gear. There 


is a great advantage in being able to do this, 
as it saves a deal of time if the wheel is re- 
quired to be divided into, say, four or six; 
but where a much larger number of divi- 
sions are required, the tangent-screw must 
be used, one turn of it being equal to one 
division on the face of the wheel. The joint 
L, before mentioned, is composed of three 
separate pieces: in the first, that fixed to the 
rod, a semicircular piece, is fitted to move 
freely, and works upon two small steel 
centres. In the centre of this the ball at- 
tached to the loose piece is also hung upon 
two steel centres at the opposite sides. This 
latter piece is bored out to fit on to the end 
of the slide-rest screw, and it has a hole 
bored through both, and then broached 
taper, and the screw is turned down, just 
leaving sufficient screw to take effect on the 
outer part of the steel and the plain part 
fitting the taper hole. A plain pin would 
answer the purpose, but a screw is always 
preferable to having to tap out a pin with a 
hammer. When not being used, the rod may 
be pushed right home to the socket out of 
the way, the radial arm raised, the arbor 
taken out of gear, and the chuck may be 
allowed to form the collar to keep the man- 
drel in its place instead of replacing the steel 
cap, so that, as I have before said, the 
apparatus need not be taken down. If not 
likely, however, to be used for any con- 
siderable time, perhaps itis as well to do so ; 
but it will not be found in the way if left 
on. I think there is little left to be said 
upon. this except that should anyone desire 
to do so, itican always be seen, and further 
explanation obtained at my works. 
Having so far finished, I will now proceed. 
to give the various details of the seg- 
ment apparatus as seen in the engraving. 
On the back of the pulley a projection is 
generally left for the purpose of adding this 
at any future time. The segment-wheel O, 
is turned out to fit on this projection, and 
is fixed to the pulley by four steel screws, 
the plain parts of which should fit well. 
The wheel is cut in the same way as all 
other tangent wheels, which method I have 
explained before. It has 180 teeth, and is 
divided on the edge to the left side at every 
tooth, and figured at every tenth division ; 
on the side the segment holes are drilled, 
generally 72 in number, and about 3-16thin 
diameter. Before fitting in the pins every 
hole should be made slightly taper, and the 
best way to do this is to make a taper half- 
round bit with a stop to it, to insure every 
hole being exactly the same size; the pins 
should have a small round hole in the end 
to facilitate their removal ; and having used 
this apparatus, be sure and take them out 
before putting on the foot-band, or some 
damage may be done. The pillar is made in 
iron from a forging, and fixed so that the 
side of it will be close to that of the wheel. 
When fitting this up, the cast iron must be 
filed away to get a flat bearmg for the pil- 
lar to go against, and should be fixed firmly 
to the cast iron with a stecl screw S, and it 
is better not to finish shaping it until it is 
so fixed, and the two stop screws T are in 
their places. In the top of the pillar a hole 
is tapped through, and two screws as seen, 
one on the top, the other underneath ; their 
object being to enable the distance of the 
segment being cut, to be compensated the 
distance of the space of the holes. This 
part done, we may proceed to fit up the 
tangent-frame, which is made either of steel 
or gun-metal, thelength being the width of 
the frame. At the back of the head a space 
is filed out and a metal frame let in and 
fixed with a steel screw as in the case of the 
pillar, and this metal frame has in it two 
steel centre-screws, upon which the tangent 
frame works when placed in or out 
of gear, which operation is performed 
by an eccentric actuated by the square- 
headed screw. In the centre of this 
part of the frame a recess is cut out a 
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jin. wide, and a stecl cccentric fitted to it, 
sufficient eccentricity being given to allow 
it to throw the screw tightly into gear with 
the wheel ; but when used it should be so 
adjusted that it will work freely with a 
winch-handle, in order to give a better bear- 
ing for the cam to work on. I always have 
a stecl piece fitted to the cast iron: it 
forms a better bearing and wears better. 
On the top of the frame at the back a steel 
ball is screwed, through which a centre 
screw is fitted for the point of the main 
screw to work in, by which also it is kept 
against the metal shoulder. On the front 
of the screw a squarc is filed, and metal 
collars with different divisions are fitted; 
but I think one will be found sufficient, and 
that should be divided into 10: it will serve 
every purpose, and saves a multiplicity of 
different parts, which are seldom, if ever, 
used. I sometimes make the main screw to 
pass through double bearing, so that it can 
be worked from either side of the head. 
This is convenient; but not, I may say, 
necessary. In the centre of the head will 
be noticed two steel projections, which are 
for the purpose of keeping the tangent- 
frame steady. They are simply screwed 
into the cast iron and filed away, the side 
of each one until the frame fits well when 
working upon its centres. This will be 
found a most useful addition to an ama- 
teur’s lathe, as it forms a means of holding 
the mandrel firmly while heavy cutting is 
being performed. One amateur told me 
that he found it exceedingly useful if a 
chuck got jammed on the nose, as he could 
fix the mandrel by it, while he forced off the 
obstinate offender ; but I would beg of any 
one possessing it not to use it for sucha 
violent purpose; but retain it in a state of 
perfection as long as possible for a better 
purpose. When using the dome-chuck, it 
will be found of great service, especially 
when doing heavy drilling. 


ASTRONOMICAL NOTES FOR 
JULY, 1882. 


The Sun. 

F=] 
E At Greenwich Mean Noon. 
= 
‘o| Souths. Bho | Decli- 
be 028 | nation. | Sidereal 
A mae | North. Time. 

h.m. s. p.m! h. m. 8., , , | hom. 8. 
1/0 331:91,,| 6 41 1725 6 50 6 37 44°94 
6| 0 42586, | 7 15122 41 26 6 57 27°73 
11}0 511°39,,| 7 22 2222 6 11| 717 10°51 
16| 0 54624,,| 7 42 40:21 21 26) 7 36 53-29 
2110 G 8:16,,| 8 2 4420 27 37| 7 56 36°08 
2610 6 15°62 ,,| 3 22 3419 25 14] S 16 18-86 
3110 6 7:93,,| 8 42 10/18 14 50| $ 36 1°64 


The method of finding the Sidereal Time at 
Mean Noon for any other station will be found 
on p. 390 of Vol. XXXIV. 


At 9 p.m. on July 3rd the Sun will be in 
apogee, or, in other words, the earth will bein 
that part of her orbit at which she is at her 
farthest from him. If we accept the Solar 
Parallax as 8:S5', we shall, at that instant, be 
separated by an interval of 93,910,166 miles 
from our great centre of light and heat. There 
will be no roal night in any part of the United 
Kingdom until after the 20th. The usual indi- 
cations of solar disturbance continue to manifest 
themselves. 


The Moon 


Is Full at Gh. S-3m. a.m. on July Ist, and 
enters her Last Quarter at 9h. 51°8m. in 
the evening on the 7th. She will be New at 
7h. 1°3m. a.m. on the 15th; 
Quarter at 10h. 17°5m. on the morning of the 
23rd; and finally be Full, for the second time 
during the month, at 2h. 1:6m. in the afternoon 
of the 30th. 


enter her Firat | Sh 


Occultations of (and near approaches to) Fixed Stars by the Moon. 


* After midnight of the 30th. 


The Moon will be in conjanction with Saturn 
at 5 p.m. on July 10th; with Jupiter at 2 p.m. 
on the 12th: with Mercury at 5 p.m. on the 
13th; with Venus at 7 p.m. on the 18th; and 
with Mars at noon the next day. 


Mercury 


Is a Morning Star during the entire month, 
attaining his greatest elongation West (20° 5’) 
at 5 a.m. on the 20th. He may now be well 
seen in the cast before sunrise. His angular 
diameter diminishes pretty rapidly from 11-6’ on 
July lst to 5:3” on the 31st. 


SS Declination 
ba Right : 
iS $ de North. Souths. 

! 

h. m. s h h. m. 
1 6 192 18 40°8 11 41°5 a.m. 
6 | 6 107| 18 457 |11134 ,, 
11 G 9S | 19 177 10 528 p 
16 | 6 162| 20 12:0 |10 41°6 ,, 
21 | 6 364 | 21 97 | 104071 ,, 
2% | 7 40 {| 21 48:7 | 1047-9 ,, 
31 | 7 396| 21 451 |11 3$ ,, 


As shown by the above ephemeris, Mercury 
never travels out of Gemini during the entire 
month. On the 14th he will be some 23° south 
of u Geminorum, and on the 26th in the same 
low-power field of view with ò. These are the 
most conspicuous stars he will approach. 


Venus 


Is an Evening Star throughout July, and may 
be seen after sunset in the West. Her angular 
diameter increases from 12:6” at the beginning 
of the month to 14:6” by the end of it. She is 
still gibbous, and forms by no means an in- 
teresting object in the telescope. 


pore Richt | Declination 
ba Ascension: North. Souths. 
AA 

h. m. 4 ’ h. m. 
1 9 U7 41S 473 | 2 23-6p.m 
6 | 9 255116 583 | 2276 ,, 
11 | 9 48-7 14 58-7 2 31-1 ,, 
16 | 10 13112 498 | 2310 ,, 
21 110 334 110 532 | 2364 ,, 
26 | 10 55:0: 8 105 2 38:3. ,, 
31 ll 16°35 ) 5 43°0 239'8 ,, 
So that Venus will travel from the most 


easterly portion of Cancer across a considerable 
part of Leo. On the evening of the 3rdshe will 
be close to the Gth magnitude Star S3 Cancri. 
e will be rather more than 1° north of 
Regulus on the 14th, and about 13° N. of p 
Leonis on the 19th. On the 27th ashe will be 
in the same telescopic field of view as y Leonis. 
She will be in conjunction with Uranus (17' N. 


| 
Sos g = ; v Zio m 
na| Name of to 'Disappear-| Moon’s as eS Reappear- | Moon’s  8°3 EEE 
ao Star ance. Limb. |A 4 HS: ance. Limb SA™134 5 
anon et a ——— es eae ees — 
| h. m. ö ° h. m. o o 
1 B.A.C. 6347 6} | t3 59 a.m.\S. by E.| 14 47 
6 B.A.C. 8152 |6}] 230 ,, |Bright.| 94 | 74 | 335am.| Dark |322 | 315 
299 B.A.C. 6536 |6} | t155 ,, IN.N.W.! 196 |225 
30 İS Aquarii 6 | 849 p.m.| Bright 98 68 955 p.m.) Dark* | 299 | 276 
| ! ! 
t A near approach. * But apparently bright. 
The Moon. of him) at 9 a.m. on the 30th. This is a month 
; quite remarkable for the absence of the Major 
Day of | Moon’s Age Souths Planets from the night sky. Mans, JUPITER, 
Month. at Noon. Saturn, Uranus, and Neptune being none of 
> them visible. The Minor Planet 
Days. h. m. 
1 15°7 12 45°9 p.m. a ai: 
6 20°7 4 23°3 a.m. will, though, come into opposition to the Sun 
11 25°7 8 452 ,, on the 18th, and may be seen by anyone who 
16 1:2 0 59°6 p.m cares to regard a seeming Sth magnitude Star 
21 6:2 4 31:5 ,, of orange hue. 
26 11-2 S 339 ,, 
31 16:2 *12 29 


u o 
>S | Right j Declination; Souths. 
6S | Ascension.| South. 
Aa 

—— | 

h. m. 3 j h. m. 
10 |19 49-1 4 155 12 33'8 p.m. 
20 |19 404 | 4 535 ll 458 ,, 
380 | 19 31°7 5 45°4 10 T9 ., 


Hence Juno must be sought in a perfectly 
barren part of Aquila. 


Shooting Stars 


Are more numerous than they were during 
the previous month. Watch should be kept for 
them especially on the 17th, 20th and 29th. 


Greenwich Mean Time of Southing or 
Seven of the Principal Fixed Stars on the 
Night of July lst, 1882. 


Souths. 

Star h.m. 8. 
ô Ophiuchi .. . .. 9 28 54°87 p.m 
Antares.. T so e.. 9 42 53°97 ,, 
a' Herculis .. oe se 10> 29107" yy 
a Ophiuchi.. ee .. 10 49 59°18 ,, 
y Draconis .. sie -» 11 14 19°50 ,, 
Vega e. 11 53 17:86 ,, 
§ Aquilæ we eee 12 39 46°83, 


The Method of ascertaining the Greenwich 
Mean Time of Southing on any other night in 
July of either of the stars in the above List, as 
also that of determining the instant of its 
Meridian Passage at any other station, will bo 
found on p. 392 of Vol. NXXALY, 


BARNEY’S IMPROVEMENTS IN 
TELEPHONES. 


Bs Goatees recent patented improvements in 
telephonic instruments we find as speci- 
ally deserving of notice, those devised by Mr. 
W. C. Barney, of 53, Bernard-street, London, 
whose specification (No. 4905, 1881) describes 
several forms, the most usefl of which have per- 
haps to be discovered; but excellent results have, 
we understand, been obtained with one form 
already tried. The invention comprises both 
transmitting and receiving instruments. In 
microphones heretofore constructed the quantity 
of electricity passing through them is extremely 
small, and represents an almost infinitesimal 
part of the electric power emanating from the 
source of electricity employed. The current 
which passes through a microphone used for 
telephonic purposes should be as grcat as pos- 
sible, having due regard to the senaitiveness of 
the microphone to the action of sound-waves 
upon it, because the variations of the intensity 
of the current produced by the action of the 
sound-waves are in proportion to the variations 
of the resistance of the microphone. Various 
forms ;of microphone have been devised, some 
in which the variations of the contact-points of 
the several parts of the microphone are caused 
by means of a spring or springs, others by means 
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of a tympan. The microphone invented by Pro- 
fossor Hughes is simple and effective. In a 
microphone constructed on the principle of Pro- 
fessor Hughes, the greater the number of points 
of contact the greater will be its conductibility, 
which is a great desideratum. The microphones 
devised by Mr. Barney offer the least possible 
resistance to the passage of an electric current, 
and, at the same time, possess the greatest 
sensitiveness to the action of sound-waves; 
consequently, the current induced in the 
secondary wire of the induction-coil, to the 
primary wire of which the microphone and 
battery are connected, has great variations of 
tension, and its action on the coil of the receiv- 
ing instrument is proportionately great. In one 
form of the microphone, which we solect for 
illustration, Fig. 1, a number of pencils, P, of 


hard coke-carbon, or other equivalent material, 
are used, the ends of the pencils being held 
loosely in blocks C of carbon. A block of 
carbon B, to which is coanected one terminal of 
the primary wire of an induction coil, about one 
inoh in diameter, and about half an inch thick, 
forme the centro of the series of blocks of carbon 
placed around at a distance of about two inches 
from it; this periphery of blocks is connected 
together by any good conductor, to which is 
connected one pole of a battery, the other pole 
thereof being connected to the other terminal of 
the primary wire of an induction coil. The 
centre block has a series of holes around its cir- 
cumference, equal in number to the blocks sur- 
rounding it, and in each of these blocks is a 
hole, in which lies loosely one end of a carbon 
pencil P, the other end of which lies loosely in a 
hole in the centre block. Each pencil is covered 
with a metallic sleeve, which must not be in 
contact with any of the blocks; this metallic 
sleeve increases greatly the conductivity of the 
pencil, and also increases its specific gravity, 
both of these effects being advantageous. 
. Another form is made with carbon pencils and 
carbon bars in the following manner :—Two 
carbon bars about half an inch thick, having a 
length proportionate to the number of pencils 
used, are placed parallel to each other about two 
inches apart. They have aseries of holes in the 
sides facing each other, in which holes lie 
loosely, the ends of carbon pencils, thus connect- 
ing electrically the two bars of carbon, one of 
which is to be connected to one terminal of the 
primary wire of an induction-coil, and the other 
bar to one pole of the battery, the other pole 
thereof being connected to the other terminal of 
the primary wire. A third carbon bar may be 
added with carbon penvils connecting it electri- 


. cally with one of the other bars; in this ar- 


rangement the two outer bars should be con- 
nected together by a good metallic conductor, 
‘to which one terminal of the primary wire should 
be connected, and the centre bar should be con- 
nected to one pole of the battery. In another 
form the patentee dispenses with carbon, and 
uses pencils of wood, bone, ebonite, or any 
equivalent suitable material, placing on each end 
of the pencil a small capsule of hard tin, or of 
any hard motal, preferably platinum; the cap- 
sales on each pencil are connected together by a 
metallic conductor, such as fine copper wire or 
tinfoil; the capsule ends rest loosely in similar 
capsules placed in holes in blocks or bars of 
wood, ebonite, bone, cork, or any suitable non- 
conducting material. The exterior surfaces of 
the capsules on the pencils are roughened, and 
the interior surfaces of the capsules in the holes 
of the blocks are also roughened. The connec- 
tions of this microphone with the induction-coil 
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and battery are made in thesame way as above 
ln order to 
confine the movements of a microphone to the 
direct action exclusively of sound-waves, and to 
avoid any secondary movements of it which 
must occur when sound-waves act upon a 
microphone thrcugh the medium of a tympan or 
of any vibratory plate, which movements inter- 
fere materially with its faithful response to 
the blocks or bars are 
firmly secured to a flat surface of a non-resonant, 
non-vibatory, sound-absorbing material, such 
as cork. This material may or may not form 
one side of a box made of the same material. If 


described for carbon microphones. 


the sound - waves, 


inclosed thus in a box, or not inclosed, the ma- 


terial on which the carbons are fixed must not 
be fastened to any other material, but should 
rest loosely in a narrow frame of wood or other 
suitable materia), orit may be suspended in any 
convenient manner ; when pumice-stone is used 
the bars or blocks may be clamped between two 
The sound-waves may 


pieces of pumice-stone. 
tall directly upon the carbons or other pencils, 
or upon the obverse side of the material to which 
they are fixed. The object of leaving the ma- 
terial to be kept in its place by its own vis 
inerlie@ only is to allow the whole mass to be 
moved by the impact of sound-waves upon it. 
Tho molecular movement in these light, porous 
substances being much greater than in dense 
compact sub:tances, will communicate to the 
fixed blocks or bars a much greater movement 
than denser materials would. Microphones 
thus attached to porous substances will be 
affected by the molecular movement in these 
substances, as well as by the movement of the 
mass, and there cannot be any compression of 
the carbon; but the effect of sound- waves upon 
it is to vary the surface contacts by a shaking or 
jolting, or molecular motion ; it may be possible 
that there occur rapid makes and breaks cf the 
circuit ; but these, however, are so rapid that 
an undulatory current flows, corresponding 
faithfully to the sound-waves, which is not the 
case when sound-waves act on the microphone 
through the medium of a tympan or vibratory 
plate, because the vibrations of a tympan or 
plate produce secondary motions. 


In order to protect a microphone from the 
secondary action of any vibrations which might 
occur when the fixed parts of a microphone are 
attached to the surface of any matorial what- 
ever, the patentee attaches the series of blocks 
surrounding the centre block, Fig. 1, to a 
narrow flat ring of copper, or other suitable 
metal, and the centre block is attached to a 
narrow strip of wood, ebonite, or any non-con- 
ducting equivalent material, lying across the 
centre of the ring, to which its two ends are 
secured. 

The efficiency of microphones constructed 
with pencils and blocks or bars depends in a 
great measure upon the angle of inclination 
which the pencils make with the perpendicular. 
When the pencils stand perpendicularly their 
vis inertie is almost entirely at their lower ends, 
and when they lie horizontally their vis inertic 
is equally divided between the two ends. In 
this latter position the force of the sound- waves 
necessary to overcome their vis inertie is the 
maximum force, and in the former position the 
force required to overcome the vis inertia of 
their upper ends is the minimum force; but the 
contacts there being very slight, the current 
passing through these ends will bs very feeble, 
and consequently the variations of the current 
passing through the microphone would be very 
slight, inasmuch as the current passing through 
the lower ends of the pencils would be almost 
uniform. The greater the variations of the 
quantity of current passing through a micro- 
phone used in a telephonic circuit, the greater 
will be the effect on the coil of the receiving 
instrument; hence it is necessary that a micro- 
phone should combine great sensitiveness to 
sound-waves with the bearings of the contacts 
of its several parts so arranged asto present the 
greatest surfaces of contacts where the varia- 
tions of the current are produced. 


A microphone composed of from eight to ten 
pencils connnected together for quantity, in- 
clining at an angle of about 20° from the per- 
pendicular, gives excellent results. The micro- 
phone can be placed in a box of wood, ebonite, 
brass, iron, or any suitable material, about one 
inch from one of its sides, in which there is the 
usual hole with a mouthpiece, care being taken 


to have a hole in each side of the box between 
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the microphone and the side of the box to 
which the mouthpiece is attached. 

In the case of telephones, the patentee asserts 
that a plate, or diaphragm, or.tympan must be 
held in close contact with the pole or poles of a 
magnet, and the plate, diaphragm, or tympan 
need not necessarily be made of iron or steel, or 
of any material capable of inductive action, but 
may be of cork, wood, ebonite, glass, or brass. 
Words spoken in any good transmitting instra- 
ment are reproduced in a clear, loud, and distinct 
tone in his receiving-telephone placed in the 
same circuit with the transmitter. 

The action of the magnetic force in his tele- 
phone seems (he says) to be of a totally different 
character from that in the Bell telephone, in 
which the magnetic force acts directly by attrac- 
tion upon the plate armature, whereas the 
magnetic force cannot possibly have any direct 
magnetic effect on the plate or diaphragm when 
this plate or diaphragm is not made of any 
material capable of inductive action, nor with 
any snch material attached to it. The dia- 
phragm, tympan, or plate may be made of cork, 
wood, cardboard, ebonite, ivory, glass, brass, 
iron, steel, mica, or their equivalents, and must 
be held by a constant pressure applied upon its 
edges, corners, or points, as the plate is made 
round, oval, square, star-shaped, or triangular, 
against the spiral end of the magnet. One 
function of the diaphragm or plate seems to be 
to confine within a narrow range the molecular 
elongations of the magnet produced by the 
passage of an electric current through a helix 
encircling the magnet, and it doubtless serves to 
intensify the sounds emitted by the magnet at 
this time. 

Tho patentee was led to use a spiral wire for 
an extension of the core in the helix on an 
electro-magnet, from the results of numerous 
experiments made with a thin strip of iron, 
having one end firmly secured to a board and the 
other end slightly bent over by a. weight at- 
tached to it, with a helix placed on a strip of 
iron. When a current of electricity was sent 
through the helix, the strip of iron instantly 
made efforts to resume its normal position, and 
sounds were emitted during the passage of the 
electric current. 

In constructing his telephones, Mr. Barney 
uses several combinations of a spiral wire with 
electro-magnets, the spring being sometimes 
ees around the core and fugtened to the 
shoe, 

In Fig. 2 a bar of iron or steel, which may or 
may not be a permanent magnet, has one end 
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fastened to a shoe S of soft iron equal in weight 
to about five times the soft iron elongation E of 
the other end, on which is placed a helix H. 
To the end of this elongation is fastened a short 
spiral spring G of iron extending about one half 
an inch above the end of the core of the helix. 
The end of this spiral spring may be capped 


with a diso of iron or steel, D, the same size as 
the end of the core, or larger; or the terminat- 
ing convolutions of the spiral spring may be 
wound in a plane gradually diminishing toa 
centre. 

In another form, inside of a tube of iron or of 
steel, Fig. 3, upon one end of which is fitted a 
shoe of soft iron, is placed a spiral wire of iron 
or steel fastened to the soft iron shoe, the spirals 
being in, close contact with tbe inside of the 
tube throughout its entire length, and extend- 
ing above the end of the tube. On the spiral 
wire above the top of the tube is placed a helix, 
and a soft iron plug is placed inside the spirals 
encircled by the helix—the end of the spiral 
wire being arranged as in the first form. The 
connections are those usual with other tele- 
phones, and the cases may be of any suitable 
material. 
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WATCH-CLEANING AND 
REPAIRING. 
By “A Fentow-Worrman.”’ 
(Continued from page 301.) 


Yoy must be careful and enlarge the right 
hole. As I said before, there are two 
barrels, but the top bole is always the largest, 
that would be the one nearest the ohuck, and, 
of course, would be the last hole. Now you 
must see that the new bush does not protrude 
beyond the surface of the plate; to level it, use 
a tool, Figs. 61, 62,63 instead of a drill; you 


must bring the reat up in front of the hole, and 
let the blade of the tool rest upon it to keep it 
firm; but for vounter-sinkiog, you will find 
Fig. 64 a good substitute for a slide-rest. If 


you fix it firm and take pains ia making it, it 
will do the work very well. A isplatein turns, 
B piece of a graver, O is a piece of tubing 
soldered on to a piece of brass wire; D ia the 
handle for turning tool B, E is part of rest of 
turns, F body of turns, G part of rest, H wire- 
spring, I thumb-screw for putting tool deeper 
oc fleeter, and works on a screw, so that you can 
cut any depth toa nicety. I think the drawing 
will sufficiently explain how it is made; but if 
any one who wishes to make one finds any 
difficulty, I will explain more fully. 

Now to return to Fig. 53: B should be 
screwed on to the arbor, and the top hole should 
be larger than the bottom. 

There are several different kinds of click- 
works: there is the circle-spring aod dog, 
straight. spring and dog, the one as shown 
Fig. 51, and several common ones, but they are 
all more or less easy to repair, and as there is no 
particular rule attached to them, so long as they 
do their work and are firm, they will do. 

Centre- wheel (F, Fig. 51): If the wheel breaks 
or is spoiled, you must send circumference and 
number of teeth, but itis difficult to get this 
unless you have a good gaug», so it would be 
best to send the old wheel. Fix the new wheel 
ona piece of plate with shellac, then fix plate 
in chuck, same as shown Fig. 54, and work by 
rale (Fig. 57), in the same way as explained 
for barrel. To put in a new pinion, get the 


length from shoulders, turn to fit wheel first, 
and then holes, place it on an arbor to turn it; 
but you will seldom, if ever, have this job to 
do; set square, and arbor can be bought in 
rough and only want fitting. The holes should 
be in the centre of the counter-sink, and you 
will generally find it so. I had one case where 
it was not so, but it was a common watch, and 
was made wrong in the first instance, and I 
think you may safely take the counter-sink in 
every case as a guide for your hole. If you have 
depth tools, of course, you can usethem; but I 
have known jobbers to get wrong even then; 
however, we will suppose you have not got a 
depth tool and you want a new centre hole to 
pillar-plate: make old hole larger and ‘‘ bush 
it,” next place itin the chuck (C, Fig. 54), with 
the outside of the chamfer running true, then 
with your drill (H, Fig. 54) drill your hole. 

I cannot say so much for the smaller wheels, 
as I have often fornd that they do not (in 
common watches) run in the centre of the 
counter-sink, but they should do; but to put 
new holes to 3rd, 4th, 5th, and top and bottom 
holes, you want a depth tool. I made a depth 
tool which answered very well, and I will give 
a description of it next week; but unless it is 
made with great care, it will be useless; a 
depth tool would cost about 12s. 6d. 


(To be continued.) 


~ THE ACHROMATIC OBJECT- 
G@LASS.—ITI.* 
By W. Brapsury (“‘Orperio Virar”). 
(Continued from page 344.) 


IB eres having found a remedy for the 
dispersion, could overcome the spherical 
error by practice. I have met with no account 
of the proportions of curves used by him, and it 
is probable that the calculations by which he 
found them, have never been published. But 
that he poszeesed a good knowledge of theoretical 
optics, will be evident from the following ex- 
tract from a communication of histo the ‘‘ Philo- 
sopbical Transactions ” for 1753 :— 

‘Tf anyons would have the visual angle of a 
telescope to contain 20°, the extreme pencils of 
the field must be bent or refracted in an angle 
of 10°, which, if it be performed by one eye- 
glass will cause an aberration from the figure in 
proportion to the cube of that angle; but if two 
gla:ses are so proportioned and situated as that 
the refraction may be equally divided between 
them, they will each of them produce a refrac- 
tion equal to half the required angle, and 
therefore the aberration being in proportion to 
the cube of half the angle taken twice over, will 
be but a fourth part of that which is in propor- 
tion to the cube of the whole angle, because the 
cube of one is but the eighth of the cube of two. 
So the aberration from the figure, where two 
eye-glasses are rightly proportioned, is but a 
fourth of what must unavoidably be, where the 
whole is performed by a single eye-lens. By 
the same way of reasoning, where the refraction 
is divided between three glasses, the aberration 
will be found to be but a ninth part of what 
would be produced by a siogle glass, because 
three times the cube of one is but one-ninth of 
the cube of three. Whence it appears, that by 
increasing the namber of eye-glasses, the in- 
distinctness which is observed near the borders 
of the field of a telescope may be very much 
diminished, though not entirely taken away.” 

The general construction of his double object- 
glasses was a double convex of unequal curva- 
ture—the shortest radius in front—combined 
with a double concave of similar character, with 
the longer radius posterior. This form is re- 
tained in the prac ice of the present cay, with 
such alterations as the changes in the qualities 
of the glass have necessitated. 

A difficulty appears to have been found in 
securing a proper balance of spherical error, 
owing to the excessive aberration of the convex 
lens; and as there wore no theoretical rules for 
duly proportioning the curves, the task of final 
correction would doubtless be a very long and 
laborious one. This led Duond to apply the 
same principle to object glasses, that he had re- 
commended in the conetruction of eyepieces. 
Instead of a siogle convex, he divided the re- 
faction between two convexes, and thus made 
his object-glass a triple by plucing the concave 


very many excollent instruments of this kind of 
various apertures and focal lengths. One of the 
earliest of these, of 4Gin. focus, was purchased by 
a French nobleman, who took it to pieces, and 
carefully measured the radii of the different 
lenses. As the fcci are not montioned, no in- 
ferences respecting the character of the glaes 
can be drawn from the mere numerical radii: 


they were :— 
1. Double 2. Double 3. Double 
convex. concave. convex. 
lst radius 32°4 Ist radius 22:2 lst radius 30-6 
2od , 40°38 2nd ,, 306 2nd ,, 355 


I have met with particulars of two other 
triplets by Dollond :— 


No. 1.—Focus 46. 


1. Convex. 2. Concave. 3. Convex. 
lst radius 28 lət radius 20:9 Ist radius 28°4 
2od ,, 40 2nd , 28 =2nd „ 28°4 


No. 2.— Focus 46°3. 


2. Concave. 3. Convex. 
lst radius 28 lst radius 21'1 lst radius 28 
2nd , 35°56 Qud ,, 25°75 2nd ,, 28 


Of his double o g.’s I have no particulars. 
About 5in. seems to have been the utmost limit 
of aperture obtainable at this pericd. Discs of 

ood flint glass were very scarce, as its manu- 
Tectars was not well understood, and any striæ - 
or veins of unequal density rendered it useless 
for astronomical purposes. With regard to the 
glass used at this period, I am kindly allowed. 
to quote from a letter of ‘‘our’’ excellent 
feiend, ‘‘ Prismatique.” 

‘ In Dollond’s time, the crown-glass was 
generally made of the knot or part of the blown. 
sheet where the pipe entered; they are now 
rare, as glass is rolled, not blown. The first 
mass of flint glass, out of which Dollond got. 
some perfect object-glasses, was obtained from 
a firm now known a8 Powell’s Whitefriars Flint 
Glass Works; it is very much the same as 
Chance’s light flint in its refraction and dig- 
persion.” 

As a conclusion to my short and imperfect 
account of the practice of the illustrious founders 
of the firm to which we owe the invention of 
the achromatic telescope, I will cxtract an in- 
teresting letter from Rees’ ‘‘ Cyclopedia.” It 
i3 by G. Dollond :— 

‘¢The perfection of our object-glasses is in a 
great measure promoted by the great puins we 
take in selecting those glasses that suit each 
other the best, and also in adjusting them very. 
carefully: yet that is not everything that is 
necessary to produce good object-glasses ; they 
must be correctly worked, and the glasses be of 
perfect and proper quality. 

‘ With respect to the surfaces used in our 
various object- glasses, it would be almost endlees 
to enumerate them, as they depend upon and 
vary with almost every picce of glass that is 
ueed in their formation ; and there are some nice 
points in the method of working them, which I 
should not wish at present to disclosa. Our: 
usual mode of proceeding is, in the first place,. 
to calculate proportions that are requisite for the 
kinds of glass that are to be used, and then to 
select from our great number of tools those that 
come the nearest to the surfaces determined 
upon ; and it frequently happens that we have 
not any that will answer, particularly for the 
spherical aberration. We do not enter into 
those very nice calculations that would be satis- 
factory to a theorist; we only aim at something 
near to what is required, for to practical men it 
is always more easy to produce what they wish 
by practical methods. Mr. Short, the celebrated 
maker of reflecting telescopes, used to proceed 
by firat making his large metal as nearly correct 
or parabolical as he could, and then from a 
number of small metals to sclect by trial that 
which corrected the large one. ia the best 
manner, 

“In all matters relating to the practice of 
optics, there is much uncertainty, and it fre- 
quently happens that with the very best en- 
deayours, we cannot produce by the same means 
the same effect where extreme correctness is 
required, so that yoa may very readily conceive 
that very exact calculations, however requisite, 
will not always answer. In a rough way of 
tuking the focal length and surfaces of an achro- 
matic object-glass, composed of crown and flint 
glass of the usual densitics, we should say 


1. Convex. 


between them. His son, P. Do!!ond, made a|crown, 1 to 3, and flint, 2 to 5; the outer 
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surface of the crown shorter than that which is 
next to the flint, and the shortest radius of the 
flint next to the crown; and the nearer it can 
be brought without touching in the middle, the 
more perfect will be the performance, though 
this will, in a great degree depend on the 
aberrating power of the glasses used, for, some- 
times we find it necessary to make the crown 
nearly of equal radii. The French opticians 
make the radii of the convex lens very unequal, 
and place the shortest radius next to the flint ; 
aud, instead of crown, they use Bohemian 
plate, which is nearly of the same refracting 
power, but of a different colour, their flint glass 
being of a much less specific gravity than the 
English. 

‘The groat barrier to the further improve- 
ment, particularly iu the extension of the 
aperture, is the want of good glass, which cir~ 
cumstance has ever been lamented; and from 
the excessively increased duties which act 
against the improvements of every manufacture, 
a prohibition is now likely to take place alto- 
gether.” 

After Dollond, the second great master of the 
art was Tulley. There does not appear to have 
been any very great Aifferencs in the practice of 
these distinguished opticians, if we may judge 
by a comparison of Tulley’s curves, with the 
gencral account given in Dollond’s letter. But 
his practice is the more interesting because he 
sems to have found the necessity of having 
some theoretic:l rule to guide him in selecting 
suitable curves for combination. The formula 
he employed, though necessarily an empirical 
one, gives results in close agreement with those 
yielded by much more elaborate methods; and 
was, therefore, quite near enough for a practical 
mun. In his tice the number of kinds of 
flint-glass was not large, and their refractive 
und dispersive powers were not widely different. 
The light fit glass previously spoken of 
was probably the most largely employed; as 
being of low specific gravity, it was the more 
likely to have the requisite purity for optical 
work, 

(To be continued.) 


ELEMENTARY LESSONS IN DRY- 
PLATE PHOTOGRAPHY.—XIII.* 
(Contiiucd from page 348.) 

Making Gelatine Emulsion. 


PEELE subject cf gelatine emulsions and plates is 
F one on which volumes might, and in fuct 
have been, written, and here of course we can but 
givo the briefest instructions. If the photographer 
succeed with these, he may with advantage taks up 
the study of the advanced works which have been 
written on the subject. We do not propose to give 
the formula which has given the highest sensitive- 
ness in our hands, but shall give one which has 
wiven us plates of fair rapidity, and of the very 
hizhest quality. The principal piece of apparatus 
necessary for making any number of plates is a 
drying cupboard or box. This isa box arranged so 
that the plates moy be placed in it in such a 
position that a current of air passes rapidly over 
tne surfaco of all of them. There are various 
designs of boxes, some of which are so arranged 
that the curreut of air is heated. This is not 
desirable if a fairly dry place can be had for the 
drying - box. Ths motion of the air is usually 
iasured by burning a gas-jet at the lower end of a 
small chimney or flue. The defect in almost all 
drying-boxes that we know is that the air-passages 
are too small. 

The other apparatus necessary is as follows :— 

A large slab of plate-glass, marble, or smoothed 
slate, levelled accurately, so that the plates can be 
laid on it to set. The larger the slab the better, as 
more plates can be placed on it at once. A piece of 
coarse canvas or ‘‘ scrim, such as ladies do 
worsted work on—say two feet square. 

Several glass beakers or jam pots for mixing 
and boiling solutions in. ‘The latter are preferable, 
as glass is very likely to be broken in the dark- 
room. 

An ordinary hair sieve. 

A vessel of such a size and shape that the sieve 
may stand in it, and that when it—the vessel—is 
full of water, the upper edge of the sieve will stand 
(say) half an inch above the surface of the water. 

A large glass filtering funnel. 

Several hock bottles. These, from their deep red 
colour, are u:eful for performing the various 
manipulations in. 

Au ordinary saucepan. 

7 ais ring burner, on which this may stand 
to boil. 


+ Condensed from the Photographic News. 


Let the following solutions be prepared, and each 
mixed in one of the jam pots. 


A 
Nitrate of silver.......ceeeeee 100 grains 
Distilled water .........c0e00. 2 ounces 
B 
Bromide of potassium ....... . 85 grains 
Nelson’s No. 2 gelatine ...... p 
Distilled water . ......seeee, 1} ounces 


A one per cent. mixture of 


hydrochloric acid and water 50 minims 
Iodide of potassium ........ .. 8S grains 
Distilled water ...........065 è ounce 


Hard gelatine, such as that 

sold by the Autotype Com- 

pany for dry-plates 120 grains 
Water several ounces 


Let B and D stand till the gelatine is thoroughly 
soaked as indicated by its being quite soft. Let all 
the water be poured off D, and let as much water 
as possible be squeezed out of the gelatine. 

The pots containing A and B must now be piaced 
in hot water till the solutions are at about 120° 
Fahr., when B if poured into one of the hock 
bottles. 

From this time all operations must bo performed 
in the most feeble ruby light possible. A littlə of 
B is now added to the solution already in the 
bottle and the whole shaken. Small additions of 
B are made so that it is poured in five or six stages 
into A, the whole being shaken at each addition, 
and a very thorough agitation being given at the 
end. C is added, and the solutions, now forming 
an emulsion, are again shaken. The whole is 
poured into one of the jam-pots. Thisis placed in 
the saucepan, the lid is placed on the latter, and 
the water brought as rapid!y as possible to the boil. 
A loose cover of some sort should be placed over the 
jam-pot during this part of the process to prevent 
condensed water from dropping off the lid of the 
saucepan into the emulsion. The emulsion is 
allowed to remain for half an hour in the boiling 
water. If, at the beginning of the process, a drop 
of the emulsion be placed on 2 piece of glass and a 
gas flame looked at through it, the flame will 
appear very red. The emulsion is said to be red by 
transmitted light. At the end of the boiling it will 
be a more or less near approach to blue in colour. 
At the end of the half-hour the gelatine D is placed 
among the emulsion, and the whole stirred to mis 
it. The can is then put in a cool and dark place to 
allow the emulsion to set. It will do so in from 
one to two hours on a moderately cool day, but it 
may be left for days if it be desired. This is the 
best period at which to break the process, which is 
somewhat lengthy to be performed at one time. 

When the emulsion is set quite stiff the jam-pot 
is dipped for a few moments in hot water. If it be 
inverted the emulsion will fall out of tho vessel in 
the same manner that a jelly for the table drops 
from its shape or mould. Tho sieve must mean- 
time have been placed in its appropriate vessel full 
of water. The lump of emulsion is placed in the 
canvas, the whole is placed under water in the 
sieve, and the canvas twisted up, so as to cause the 
emulsion to pass through it in'fine shreds into the 
water. It must now be washed for half an hour, 
either by allowing water to run into the sieve, or 
by frequently changing the water in the vessel. 

The object of this washing is to get rid of the 
soluble nitrate and bromide, whilst the insoluble 
bromide and iodide of silver—the sensitive calts— 
remain in the emulsion. 

At the end of hali an hour the sieve may be re- 
moved from the washing vessel, and placed in any 
convenient position with one side somewhat tipped 
up, so that all superfluous water may drain off. 
The draining should go on for at least half an hour. 
At the end of that time the emulsion is finished, 
and oniy requires to be filtered. We have found 
nothing better for this than several folds of cotton 
such as pocket handkerchiefs are made of. 

Three-quarter of an ounce of alcohol is now 
added, and the emulsion is ready to be used for 
coating the plates. The quantity will be about six 
or seven ounces. It may be kept in one of the 
hock bottles, wrapt in brown paper. A small 
earthenware teapot is the best thing to pour the 
emulsion on to the plates from. It should be very 
small; such a one as holds a few ounces, and is 
used by children at a ‘‘doll’s tea-party,” will do. 
The smallness of this allows a constant check to be 
put on the quantity of emulsion given to tho plates 
by counting how many are coated by each fill of the 
teapot. 

The glass plates must be thoroughly cleaned 
before before coated. This may be done by dipping 
the plates in a 5 per cent. mixture of nitric acid and 
water, then rubbing them under the tap with a wet 
cloth, and afterwards drying with a dry cloth. If 
they have been coated with emulsion before, they 


@oteeevreeveeveaevneeevrseeaeaeaseovse 


should be left at least twenty-four hours in the| ,, ; 


dilute nitric acid, and then rinsed with hot water. 
Let us suppose the plates ready to coat. The 
dark-room lamp is placed within a few inches of 


t 
the right-hand end of the levelling-shelf, and at 
back of it. To the left of the lamp is the pile of 
plates; to the right a glass measure or jam-pot 
or other convenient vessel, in which to stand a 
glass rod to be ready to hand. The glass rod 
should be about two inches longer than the breadth of 
the plates to be coated. Immediately in front of 
the lamp is placed the teapot full of melted emulsion. 
A plate is taken from the pile. It is placed as far 
forward on the levelling-shelf as possible, and in 
front of the lamp. , 

A pool of emulsion, about half-covering the plate, 
is poured from the teapot. The glass rod is taken 
between the fingers and thumb of each hand, and 
dipped into the pool of emulsion right across the 
plate. The emulsion will run between the rod and 
the plate to each edge of the latter. By a motion 
of the finger and thumb of each hand the rod is 
lifted the smallest possible distance from the plate, 
and is rapidly moved first to one end, then to the 
other, the tips of the finger and thumb resting on 
the level table as a guide. This, if properly done, 
will cover the whole plate with emulsion; and if 
the plate be small—under whole-plate size—it is 
sufficient to slide it to the far end of the table to 
set. Ifthe plate be large, the coating will not be 
evenly spread unless it is lifted, balanced on the tips 
of the fingers of the left hand, and gently rocked 
for a few seconds. By this method plates may, 
after a little practice, be coated with great rapidity. 
There is no need to wipe the rod each time it is 
used. Each ounce of emulsion must not be made to 
cover more than six or seven quarter-plates or three 
half-plates i 

The plates will “set”? ina few minutes—that is 
to say, the emulsion will stiffen like a jelly—and 
will not run off the glass, whatever position it is 
placed in. They are now transferred to the drying 
box. They will take from six to forty-eight hours 
to dry, accordiug to circumstances. When dry, 
they are ready for use. Lie 

If a very rapid emulsion be desired, the boiling 
may be continued for from one to two hours, the 
emulsion, after washing, be rendered neutral or 
slightly alkaline by the addition of about twenty 
drops of the ten per cent. mixture of ammonia and 
water, and be kept for a couple of days before 
coating the plates. We would strongly advise, 
however, that the begiuner confine himself to a 
slow emulsion. 


ELECTRICAL ACCUMULATORS OR 
SECONDARY BATTERIES.* 
By Prof. OLIVER J. Lopes, D.Sc. 
(Continued from page 347.) 


O far wo have investigated the amount of 
chemical action in a Faure cell, when a given 
current is passed through it; but though this is 
important it is by no mends all that we want to 
know, for the same chemical action exactly will 
go on in every cell through which the same current 
is driven, and the chemical work which a given 
current can do is, therefore, essentially unlimited. 
But, of course, the more cells we have in series, 
the more driving power—or electromotive force— 
do we require to send the current through them ; 
and the chemical work that can be done by a given 
current generator is determined, therefore, by its 
available electromotive force and current strength 
conjointly: In this respect chemical work is pre- 
cisely in the condition of every other form of work, 
and, in fact, it cannot be otherwise. 

Consider now, as our source of current, a dynamo- 
machine driven with the horse-power P. OF this 
power some is wasted in friction and in churning 
the air; another portion is spent in warming the 
exciting magnets and armature, while the re- 
mainder, which we will call p, is available for 
maintaining the current through the external 
circuit. What fraction p is of P depends upon the 
perfection of the dynamo, and indeed the ratio 


5 may be called its efficiency. We may, perhaps, 


surmise that a probable value for this ratio is as 
much as 3, but it is not likely to be more. To 
measure p, we have only to measure the electro- 
motive force in volts between the terminals of the 
dynamo and the curreuts in Amperes, which it is 
at the same time producing in the whole outer 
circuit, multiply thə two together, and divide by 
746. We will, therefore, take p as a known 
quantity. 

Now take N Faure cells and arrange them, » in 
series and 7: abreast, so that they are equivalent to 
n cells, each 7 times the size of a single one. Of 
course mn = N. Let the resistance of each cell 
with its connecting wire be + ohms—the resistance 
of tho leading cables need hardly be taken into 
account if they are thick enough to keep cool— 
then the resistance of the combination of cells is 


* From the Engineer. 
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To drive a current of C Ampéres through this 


resistance would require an electromotive force 
nr . e P 
- C volts, which we may write #7, if we put c 


for the current passing through each of the 1 
series of cells. But this electromotive force is not 
enough to maintain the current for more than an 
instant ; for directly the cells begin to charge, they 
each exert an opposition force e, which must. be 
overcome. This opposition e may or may not vary 
during charging; but it probably does not vary 
very much after the first hour or so, and it 
may be considered as not far off 2} volts. It can 
be measured by connecting an electrometer to the 
terminals of a charged cell momentarily discon- 
nected from the charging circuit. No time must 
be lost in taking this measure, or its value will 
diminish, and if the cell is short-circuited it falls 
off rapidly—probably because of the consumption 
of the hydrogen alloyed with the lead. It is its 
maximum value which is active in opposing the 
charging current, and this it is which we agree to 
call e in volts. The whole set of cells will offer an 
opposition force 7 e volts. 

f the cells are not uniform we must determine 
the average values of ¢ and 7, but there is every 
possible reason for turning out the cells from the 
manufactory as uniform as they can possibly be 
made, and afterwards keeping them uniform by 
subjecting them to precisely similar treatment. 
Hence, the practice of replenishing the power of a 
working battery by occasionally adding an instal- 
ment of fresh cells is not to be approved on a large 
scale, unless it is carried on with regularity, a 
fresh one being put on at one end and a compara- 
tively worn-out one simultaneously taken off at 
the other by some automatic time-keeper. 

It is weli known in ordinary voltaic batteries 
that if any of the cells are different from the others 
in any way, we get all the disadvantages which 
euch difference may cause, and scarcely any of the 
advantages; in other words, one extra good cell 
im a series of poor ones is lost, and its effect 
swamped; while a single bad one among good 
ones chokes the lot. It is only like the links of a 
chain after all. Any difference—whether in size, 
or weight of lead, or closeness cf plates, or time of 
charging, or of standing, or of discharging, or any 
temporary short circuiting of one cell more than of 
others—if it can produce harm it will, but if it 
tries to do good it can’t. Hence every difference 
should be avoided. 

Well, we were going to write down the E.M.F. 
necessary to force the current C through each of 
the 72 series into which we have supposed our cells 
to be arranged while charging, and it is 


E=neture 


the first term overcomes the opposition electro- 
motive forces, the second drives the current against 
the given resistance. 
The whole energy expended per second is pro- 
poan to Eand to the whole strength of current, 
, Or vc, and is 


EC = mnec + mnre 


The first term represents the useful work done, or 
thə energy expended in overcoming chemical 
affinities, and in storing the current; or at least 
it represents this on the hypothesis that all the 
chemical substances decomposed assist the storage 
by being ready to recombine and drive the current 
back again whenever called upon to do so, and not 
before. If the cells are allowed to evolve gas while 
charging, or to stand a long time after charging, 
these conditions are not fulfilled, and some of the 
mnecislost. Hence, in saying that m ne cre- 
presents the useful work, one means that it does 
so under the most favourable circumstances, or 
that it represents its maximum value. 

The second term m x r e is certainly all wasted 
and goes to warm the cells. The proportion be. 


tween the waste and the useful is therefore — ; 


and this shows the great desirability of keeping 
the charging current c weak, as well as for having 
the cells large and of low resistance. The horse- 
power available as current we have supposed to 


be p, and p = ae ; hence, we may write the 
a ee equation thus (remembering that m n 
TAG p 

epr c 

This represonts the total amount of chemical 
action going on in all the cells put together, for the 
current ¢ is passing through each, and chemical 
action proportional to ¢ is going on in each, there- 
fore the total chemical action is Nc. Looking at 
what N c is equal to, we observe that p is fixed and 
c is beyond our control; so again we perceive that 
the only way of getting the most effect at the least 
cost is to keep r ¢ small. Now the resistance of a 
large Faure cell and connections need not exceed, 
I suppose, ‘002 of an ohm, and the charging cur- 
rent sent through it may be kept as low as 4 or 5 
ampires if desired; hence, as the value of cis 2°5 
about, it is quite possible to make r c almost 


Ne = 


wholly negligible compared with e. We shall thus 
get out of the given horse-power the greatest 
amount of chemical action per second that we pos- 
sibly can, viz. :— 
N c = 746 2 
= 300 p say. 

The equations of last week, ressing the 
amount of total decomposition on both sides of a 
Faure cell when a given current is passed through 
it, may be now modified to express the decomposi- 
tion produced in a whole set of similar cells ar- 
ranged economically and subjected to the utilised 
horse-power p for T hours, by simply writing in 
those equations 300 p T instead of C T. 

As far as here appears, the number of cells does 


not signify, for if more cells are used, less will be 


done in each, and conversely. But we have just 
seen how important it is to keep c small, that is, to 
charge with a very low strength of current; hence 
the more cells charged at once the better. It seems 
difficult to use too many. The limit in series is 
reached when %» ¢ is nearly equal to the highest pos- 
sible electromotive force of the ahunt dynamo—that 
is, the number ” must not exceed two-fifths of the 
maximum electromotive force available, expressed 
in volts. But it may be nearly as great as this 
with advantage There seems no limit to ™, the 
number of cells. that may be joined up in multiple 
arc, and apparently the more the better. But the 
“lead” wires and the armature of the dynamo 
must be of very low resistance, or they will get 
heated if 1 is very large, even though c, the cur- 
rent through each set of cells, is small. Edison’s 
bar armatures seem just the thing therefore, or 
some of those machines which are made for electro- 
plating purposes. The wire on the field magnets 
should be very long, so as to magneti-e them 
strongly without shunting off too strong a current, 
even though it is driven with the highest available 
electromotive force. 

The highest available electromotive force is the 
difference of potential between the terminals of 
the shunt dynamo when they are disconnected from 
the external circuit, so that the whole of the cur- 
rent produced in the armature passes through the 
field magnets. There must be some connection 
between the resistance of the wire on the field 
magnets, and on the armature, and the number of 
cells which will give the most economical result, 
though it is not a relation that is obvious to 
common-sense; but it can no doubt be worked out 
if we set toit, and I will try next week. Mean- 
while let us put in a convenient practical form part 
of the result of this week’s article, viz., that if the 
best arrangement is adopted in every way, no 
waste being allowed, and no secondary or useless 
chemical action permitted, the total amount of an 
substance of ‘* atomic weight” w and atomicity /: 
that can be decomposed or liberated, as the case 
may be, by p» horse-power utilised as current in any 
number ot cells, each of maximum electromotive 
force ¢, is 

746 p w 
e ` 12000 4 
which becomes for Faure cells, whose ¢ is 2} volts, 


pounds per hour. 


w 
A pounds perhour. 

For instance, 2'8 p pounds of litharge can be 
peroxidised, and also reduced, per hour, by the 
horse-power p applied to this purpose and to 
nothing else. Of minium the amounts are 2'1 p 
reduced, and 4'2 p peroxidised ; that is, 6 3» pounds 
of minium may be acted on altogether under the 
most favourable circumstances. ‘Thus, if 5-horse 
power are utilised as current, 31:51b. may be acted 
on in an hour, ora ton in 7l hours. To form 120 
cells, each containing 28lb. of minium properly 
distributed between the two plates, cannot take 
less than T hours, where 6°3 p T = 28 x 120; 
which for p = ð gives T = 100. But if the cells 
contain lilb. of minium on each plate they will 
take longer—viz., at the very least 500 / p hours. 


ALBUMINOID SUBSTANCES. 


Peai researches by M. Béchamp on albu- 
ù minoid substances, form the subject of an 
iustructive report by M. Dumas, drawn up in name 
of a Committee of the Paris Academy. The gist 
of it is as follows :— 

Among organic substances are those designated 
by the common namo of albuminoid or gelatine- 
yielding substances; the liquid and coagulable, as 
egg-albumen, blood-serum, plant-albumen, milk- 
cusein ; the solid, as blood-fibrin, fibrous matter 
of muscles; lastly, the tissues that can be trans- 
formed into gelatine, and gelatine itself, at once 
the most interesting and the least known. As 
they are neither volatile nor crystallisable, their 
determination presents the greatest difficulties. 
Thus, their specific characters have been little 
known, their elementary composition is puzzling, 
the products obtained from them by means of 
strong reagents are complicated, and attempts to 


represent their constitution by a formula have 
proved unsatisfactory. . 

There has been of late, however, such strenuovs 
endeavour to understand these substances, and 
results so important have been arrived at, that we 
may regard it as possible, and even probable, that 
ere long the real constitution of the substances, 
and the accurate definition of their constituents, 
will be discovered. 

Though these substances do not crystallise, 
though they are not volatile, and though, finally, 
aT enter into no well-determined combinations 
with bases and acids, yet they have a characteristic 
whereby they may be certainly distinguished from 
other matters: this is the action which they 
exercise on the plane of polarisation of light-rays. 
By the study of this property of different albu- 
minoid substances, M. Béchamp has been enabled 
to divide them into species, which, while not abso- 
lutely determinate and comparable to those pre- 
sented by volatile and crystallisable bodies, yet, at 
least, offer the first important results with regard 
to an orderly distribution of these interesting 


products. 


The importance of this inquiry appears from the 
wide distribution of these matters in the animal 


.and plant kingdoms. And when one considers 


that the analyses of these substances have led to 
the conclusion that there are in their molecules no 
less than 500 to 600 atoms of carbon, hydrogen, or 
nitrogen, one perceives how widely these bodies 
are separated from those whose study furnishes the 
groundwork of organic chemistry. 

The first task in study of this group of sub- 
stances consists in splitting up of the mixtures 
found in nature, and isolation cf the individual 
bodies having determinate characters, such as one 
may consider as specific and essential. 

Egg albumen contains at least three substances : 
one is precipitated by basic acetate of lead; the 
second by ammoniacal basic acetate of lead; the 
third is not coagulable in heat, is soluble in water, 
and insoluble in alcohol, with the aid of which it 
can be separated from its aqueous solutions. The 
first two substances have the general properties of 
albuminoid substances; but the third belongs to 
the group of ferments, and liquefies starch. The 
rotatory power of these three products is, respect- 
ively, 34°, 52°, and 78° to the left, and M. 
Béchamp has studied the compounds they form 
with acetic acid and hydrochloric acid, in which 
case they behave as bases. 

The ferment discovered in egg albumen explains 
some phenomena during the period of incubation. 
M. Béchamp was led to seek it in other albuminoid 
products, and a general idea of his researches may 
be had when it is stated that he has succeeded in 
splitting up all albuminoid matters into two or 
three definite substances which have the properties 
of albuminous matters, and into a well-charac- 
terised ferment. ‘‘Why,’’ he asks, ‘are all albu- 
minoid liquids accompanied by these ferments’ 
What relation exists between the abundant, 
coagulable, animal matters, wrich seem meant to 
furnish material to the organs, and those ferments, 
present in small quantity, which imply the ap- 
proaching destruction of the alterable compounds 
with which they occur? Whence come these fer- 
ments? Whither do they go? What róle have 
they to fulfil? All these are questions undoubtedly 
of deep interest, for one obsezves the ferments in 
the blood-serum of all animals, in the white and 
yellow of eggs, and in milk,—v.c., in all liquids 
destined for formation and renewal of our 
organs.” 

The property of blood-fibrin, made known by 
Thenard, of decomposing hydrogen dioxido and 
oxygenated water, M. Béchamp has been enabled 
to refer to a certain constituent of the fibrin—viz., 
to the granular insoluble residue obtained after 
treatment of the body with hydrochloric acid ; the 
part that is soluble in the acid docs not possess tho 
property. This insoluble substance is still albu- 
minoid, and it loses its power of decomposing 
oxygenated water on boiling in water, but retains 
it unaltered an indefinite time when Kept cold ix 
vacuo. 

M. Béchamp further gives the results of his 
investigations in extraction cf the best-defined 
substances from the following əlbuminoid bodies :— 
Egg-yolk, egg-white, milk, blood-serum, peas- 
meal, white mustard, chick-pea, nut, almond, 
gluten, flour, red-blood corpuscles, muscle-flesh, 
and the crystalline lens. Similar investigations 
are worked out in bone and cartilage, which yield 
gelatine and chondrin. Lastly, there is an enu- 
meration of all ferments whose presence has been 
observed in the products named, with which they 
so often occur, and their properties are specified. 

While M. Béchamp has been engaged in these 
labours, the albuminoid bodies have been care- 
fully studied by M. Schiitzenberger and, subse- 
quently, by M. Bleunard. These have coagulated 
egg-albumen, exposed it at high temperature for 
a long time to an alkaline base, avd analysed the 
products. Itis known that, underthese influences, 
urea is transformed into carbonic acid and am- 
monia, and oxamide into oxalic acid and am- 
monia. The researches of M. Schitzenberger have 
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proved that albuminoid matters behave similarly, 
avd take hydrogen from water, to give up the 
nitrogen as ammonia; on the one hand, more or 
less complicated acids are obtained, which remain 
in combination with the baryta used ; on the other, 
ammonia and complex bases, arising from the 
splitting-up of the albuminous substances, and 
from the hydrogenation of the nitrogen compounds 
they contained. 

There are, however (the report points out), some 
difficulties about this action of alkalies, as indi- 
cating the constitution of albuminous bodies: one 
connected with the condition of the nitrogren 
present; another with the fact that the experi- 
ments are with mixtures. 

The view has long prevailed that urea is a pro- 
duct of the destruction of albuminous substances 
ofthe blood and the tissue, and that this urea 
represents eithor the last combustion-product of 
these matters through respiration, or that it is 

‘connected with successive decompositions of them 
by ferments. Both processes might lead simul- 
taneously to formation of urea. However that 
may be, M. Béchamp was shown, long since, that 
‘the oxidation of albumen by means of perman- 
ganate of potash furnishes a certain quantity of 
urea. In the present memoir he has taken up the 
‘question again, and he shows that all albuminoid 
substances possess this property ; he also indicates 
reasons why several chemists have not recognised 
this fact. 

The Committee desired that the principal ex- 
periments and results described in M. Béchamp’s 
memoir might be repeated in their presence, and 
they were ablo to satisfy themselves of their cor- 
-rectness by personal observation. 


EDISON’S ELECTRIC RAILWAY. 


‘TT\HE bed of Edison’s Electric Railway at Menlo 
Park is as yet unballasted, so that a ride 
over its two miles of length is productive of un- 
pleasant jerks and bumps. From the building 
next to the workshop at Menlo Park, where the 
steam-engine and dynamo-electric machines are 
placed, a narrow plank walk leads across the field 
‘toward the woods in the rear. In this are the 
wires running from the dynamo-electric machines 
to the railway track, distant perhaps a quarter of 
a mile. Here the wires are noticeable, emerging 
from their casing and communicating with the 
Tails. Atfirst sight the track appears to differ 
‘from an ordinary railroad only in its gauge, which 
is three feet six inches. But a closer examination 
reveals three distinctive features. Where two 
rails meet they are joined together on the sides. 
On each side of the joint is a strip of copper, the 
ends of which are nickel-plated. Oatside these 
strips are screwed on flat bars of iron, the inner 
surface being also nickel-plated. Thus the current 
of electricity passes uninterruptedly from rail to 
rail, As this cannot be done at the switches, how- 
ever, thin plates of copper are placed underneath 
the ends of both rails, so that the circuit is not 
broken. The frog in the switches is left out of 
circuit. It is only about 3ft. long, and as the 
driving-wheel of the engine is 43ft. in diameter 
‘the wheel passes over the frog with no perceptible 
interruption. Near the improvised engine-house, 
which stands a short distance above the point 
where the wires connect with the rails, and about 
a quarter of a milo from that end of the track, the 
one passenger car of the railway stood. The 
engine was running up and down the track, con- 
‘veying Charles T. Hughes, the superintendent, and 
dragging a small platform car loaded with rails 
and ties. In appearance the engine is peculiar. 
If an ordinary engine were cut in two midway of 
` the boiler, the forward half discarded, and the cab 
reduced in size, it would present a tolerably cor- 
rect representation of the electric engine. Its 
length is 15ft., and the height to the top of the 
cab 9ft. Of course there is no smoke- stack. 
When a reporter took a seat in the cab the flat 
car had been left at the lower end of the track. 
Mr. Hughes raised the lever of the armature 
awitch and the engine started. The engine ran 
evenly at tho rate of eighteen miles an hour. No 
arrangement had been made for running at high 
speed, as Mr. Hughes was using the engine simply 
in construction work, and it had been dragging 
loads of three or four tons. The four dynamo-electric 
“machines at the central station were arranged in a 
multiple arc instead of in series, as is done to 
attain a nigher speed. Tw» miles of the road have 
‘been completed, extending toward Plainfield, and 
a mile remains to be fiaished. At the lower 
end men were engaged in  ballasting the 
track. The road runs from an engine - house 
over a trestle about 12ft. high, through a 
swamp, and then through some fields, where 
there are cuts. Thus far the engine has done 
ali that was expected. Yesterday, and on several 
revious occasions, it has proved itself equal 
o the task of drawing loads as heavy as could be 
applied, considering the character of the road and 
rolling stock. On Wednesday, with the dynamo- 


electric machines arranged in series, it ran at the 
rate of 41 miles and 4,000ft. in an honr, the highest 
rate that has as yet been reached. The rate of 
speed is estimated by the number of revolations 
of the armature in the engine. The engine can 
be readily started, reversed, and stopped. In the 
cab, where the steam gauge is placed in the ordi- 
nary engine, is the armature switch. Raising the 
lever sends the current into the armature of the 
dynamo-electric machine in the front of the engine. 
If the lever is horizontal the circuit is broken, and 
if the lever is pulled dowa the current is directed 
into the armature in such a way as to cause it to 
revolve in the opposite direction, and the engine 
consequently moves backward. Mr. Edison in- 
tends to use an electric brake, but at present, in 
order to stop, the circuit is broken and an ordinary 
brake applied. 

In examining the engine more closely, the 
reporter found two sheet-iron doors in the sides of 
what apprerod to be the boiler, so that an inspec- 
tion of the interior was easy. In frontisa dynamo- 
electric machine ; running lengthwise are the two 
legs of a large magnot, and the remainder of the 
interior is occupied with shafts and belting. An 
interesting feature is the course of the current and 
its transformation into motive power. It is taken 
up from the rails by the rims of the driving- wheels, 
and passes through copper clamps to the hub. 
Rubbing against the hub is a copper brush at the 
end of a horizontal rod, which has the position of 
the connecting-rod of an ordinary engine. The 
current taken fon the hubs of the driving-wheels 
by these brushes passes along the rods to wires 
which lead to the armature switch in the cab, From 
this switch the two wires are conducted to the 
armature of the dynamo-electric machine in front. 
This machine may be said to fulfila double func- 
tion—in absorbing and storing up electric energy 
as well as in developing it. When the armature 
and bobbins revolve the power is transmitted by 
belting around a pulley on the same shaft with the 
armature to a pulley on a shaft under the cab. 
Thence belting runs to a pulley on the shaft of the 
driving-wheel. From the armature wires two 
smaller wires run to the coils of the magnet placed 
horizontally in the engine. These are the field 
wires, and through them the magnet becomes 
charged with electricity, and exerts a controlling 
influencs on the armature which receives the 
greater force ef the current. Without this magnet 
the armature would receive the full power of the 
current and would become so heated as to be use- 
less; but the electricity in the magnet, which can 
be increased or diminished at will, tends to draw 
the armature toward it, and in reality causes it to 
revolve. 

The total weight of the engine is four tons. 
The road, three miles long, will soon be completed 
and ballasted. One central station for every ten 
miles of track is Mr. Edison’s estimate, the current 
being sent through the rails for five miles on each 
side of the station. After elaborate calculations 
in the case of the electric motor as compared with 
the steam locomotive engine, Mr. Edison claims 
that the ratio of mean economy for both is 4 to 8°93, 
or 553 per cent. in favour of the electric engine.— 
New York Tribune. 


THE RELATION OF APERTURE AND 
POWER IN THE MICROSCOPE.* 


By Professor E. Asger, Hon. F.R.M.S. 


I.—General Considerations as to Wide and 
Narrow Apertures. 


dn? question of the rolative values of high and 
low apertures has been much obscured b 

the one-sidedness with which it has been treated. 
One party of microscopists—the ‘‘ wide-aper- 
turists ’’—having recognised that high apertures 
are capable of exhibiting minuter details than low 
apertures, conclude therefrom that al? micro- 
scopical work must be done with very wide 
apertures, and that low-angled systems are worth- 
less, Another party, relying upon the fact that 
there are many cases in which low or moderate 
apertures perform decidedly better than wide ones, 
generalise this experience and deny that there can 
be any essential benefit in very wide apertures, 
asserting that all observations, with the possible 
exception of resolving diatom strix, can be done as 
well with low-angled objectives. The premises of 
both these views may be said to be true, but true 
under conditions only; and by disregarding these 
conditions both parties arrive at conculsions which 
are equally remote from a proper estimation of 
the requirements of scientific work with the Micro- 
scope. [As some suggestion appears to have been 
made when the above paper was read as to my 
views having undergone a change, I beg to remind 
my readers that the views above explained are 
those which I have professed since 1873—the date 
of my first paper on the subject. My advocacy of 
wide apertures for minute objects appears to have 
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been interpreted as an advocacy of wide apertures 
for all purposes—a misapprehension which I am at 
a loss to account for, as nothing I have ever said 
or written could justify any such a supposition. 
All the catalogues of Mr. Zeiss issued since 1872 
give practical evidence of this, as the objectives 
there specified (and stated to be constructed ac- 
cording to my principles and under my direction) 
include no low and medium powers, except with 
low or very moderate apertures.—E. A. 

My view of the question is based on the 
following considerations :— S 

1. Every given degree of minuteness of micro- 
scopic detail requiresa given aperture in order to 
obtain a complete (or perfect) image, i. e. an image 
which is a ¿rxe enlarged projection of the struc- 
ture, exhibiting all elements in their true form and 
arrangement. The minuter the dimensions of the 
elements the wider an apertures is necessary—the 
larger these dimensions the narrower an aperture 
is suficient. Structures whose smallest elements 
are measured by considerable multiples of the 
wave-lengths of light are perfectly delineated with 
low or'very moderate apertures, and their exam- 
ination with wide apertures does not improve their 
recognition. On the other hand, if we are dealing 
with objects whose dimensions (or structural 
elements) are equal to a few wave-lengths only, 
even the widest apertures hitherto obtained will 
not afford complete or strictly true images, but 
will show these objects more or less incomplete or 
modified. This general principle holds good in 
regard to objects of every kind, regular or irregular, 
isolated particles or composite structures, because 
the physical conditions of microscopical delineation 
are always the same. 5 

The obvious inference from this principle is that 
the widest possible apertures must be used for the 
observation of objects or structures of very minute 
dimensions, low and moderate apertures for re- 
latively large objects. : 

It may perhaps be said that the objects of 
microscopical research do not justify such a distinc- 
tion of large and minute, since the works of 
nature are always elaborated to the minutest de- 
tails, all coarse objects being composed of smaller 
elements, and these of still smaller ones, &c. i 
ii quite true in regard to the objects considered as 
natural things, but not as objects of scientific re- 
search. The interest of research is not always 
directed to the ultimate elements, but is as often 
confined to the consideration of the coarser parts, 
and in such cases the observer is not only allowed, 
but sometimes compelled, to disregard everything 
which is not connected with the scientific aim of his 
investigation. To observe every object in nature 
throughout, from alpha to omega, is the privilege 
of dilettante microscopy only, which has no 
distinct aim. There are many lines of the 
most valuable scientific research (e.g. the 
greatest part of all morphological investiga- 
tions) which have not to deal with very 
minute things. This kind of work can be com- 
pletely done with low or moderate apertures. 

To recommend the application of wide-angled 
objectives for every branch of microscopy, as has 
been, in fact, done by excited wide-aperturists, is 
no more to be supported than it would be to re- 
commend the use of a magnifier to a painter for 
inspecting the tree which he proposes to delineate. 

According to what has just been said, the only 
benefit of greater aperture is that it is capable of 
delineating minuter things. Now minute dimensions 
require high amplifications in order that they may 
be enlarged to a visual angle sufficient for distinct 
vision. Low figures of amplification cannot render 
visible (at least not distinctly visible) details which 
are beyond a certain limit of minuteness. Even if 
they are delineated by the microscope, they would 
remain hidden to the eye for want of sufficient 
visual angle. It follows, therefore, that wide 
apertures will not be utilised unless at the same 
time there is a linear amplification of the image, at 
least sufficient for exhibiting to the eye the smallest 
dimensions which are within the reach of such an 
aperture. On the other hand, a high amplification 
will be useless if we have small apertures which 
delineate details of dimensions only capable of be- 
ing distinctly seen in an image of much lower 
amplification. We have here an empty amplifica- 
tion, because there is nothing in the image which 
requires so much power for distinct recognition. In 
the first case (deficiency of power) the large aper- 
ture cannot show more than a smaller one; in the 
other case (deficiency of aperture), the high ampli- 
fication shows no more than a lower would do. 
Consequently :— 


Wide apertures when high amplificationis re- 
quired; low or moderate apertures when low or 
moderate amplifications are sufficient or cannot be 
overstepped, 


2. The utilisation of a given aperture depends in 
principle on the amplification of the ultimate image 
which is projected by the entire microscope to the 
observer’s eye. Now one and the same amplifica- 
tion may be obtained in very different ways since 
itis the resultant of three distinct elements : (a) 
focal length of the objective, (4) focal length of the 
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ocular, and (c) length of the tube. Any definite 
number of diameters (say 1,000) can be obtained 
with a low-power objective (say a lin.) as well, 
from a mere dioptrical point of view, as with a 
higher power (say $-in.), by applying a sufficiently 
deep eye piece and a sufficient length of the tube. 
It is, however, well known that there is a great 
difference in the optical qualities of images which 
are produced ander these different conditions. 
Forcing a high amplification from a low-power 
objective is always connected with a considerable 
loss of sharpness of definition of the image, owing 
to the magnification of the residuary aberrations, 
which are inherent even iu the most finished con- 
structions. It is, therefore, a well-established 
practical rule that a certain amount of amplification 
requires a certain power of the ob/ective—higher 
amplification a higher power (shorter focal length) 
—in order to obtain the image under these favour- 
conditions which are necessary for their full 
effectiveness. This considered, the inference of the 


foregoing paragraph may be expressed in these 


terms :— 


Wide apertures with objectives of short focal 


length ; low and moderate apertures with ob- 
Jectives of low and moderate power. 


As a detailed discussion of this subject will be 


found in the second part of this paper, it will be 


sufficient here to point out some notable facts of 
experience by way of example only. 


With objectives of, say, lin., and żin., focal 
length, the lower and wedium eyepieces in use 


will yield 40-80 and 80-160 diameters only. In 


order to obtain 150 and 300 respectively, very deep 
oculars (or an extra length of the tube) would be 


required. So far now as such objectives are in- 
tended for the lower powers mentioned above, an 
aperture of about 0'15 (18°) in the case of the lin., 


and of 0'3 (35°) in the case of the jin., are at all 
events more than sufficient for showing every 


detail which can possibly be recognised by the eye 


under these amplifications, and therefore wider 
) In poiut of fact, no observer 
will see anything more or anything better with 


apertures are useless. 


similar objectives of say 0'40 (48°) and 0-75 (96°) 
respectively, than with the narrower angles in- 


dicated above, as lony as the low and medium 


oculars are in question only. These latter aper- 
tures would require for their full utilisation, i.e. 


for convenient observation of the minuter details 
which are within their reach, amplifications of 
With 
well-made objectives of those apertures, such 
figures may be realised indeed, and details may be 
shown by means of deeper eye-pieccs, which 
remain quite invisible with the lower angled 
systems; but no microscopist can deny the inferior 


much more than 150 aud 300 diameters. 


quality of the images obtained in this way if com- 


pared to those of equal amplification, which are 
obtained with these same apertures when the 
objectives have double the power and the oculars 


the half only. Structures of so simple a com- 
position as diatom striz may perbaps be tolerably 
displayed under such forced amplifications of low- 
power objectives, but with objects of somewhat 
irregular and complicated structure the deteriora- 
tion of the image attendant upon a considerable en- 
largement of the residuary spherical and chromatic 
abberations by deep eye-pieces, becomes at once 
obvious even with the most finished objectives. In 


point of fact, no experienced histolopist will ever 


use in ordinary work even an ocular amplification 
of the amount necessary for obtaining 100 
diameters from a l-inch objective or 200 from a 
4-inch. He would be unwiseif he troubled himself 
with inferior images whilst good images of the 
amplifications required could be obtained with 
equal, or even greater, convenience with objectives 
ot the same apertures but half the focal length. 

The above is an example of waste of aperture, 
or lack of useful power; waste of power and lack 
of aperture are exemplified by every objective of 
excessively short focal length, e.g. 1-50 inch. 
Such a lens, even if immersion, cannot be made 
with an aperture of much greater numerical value 
than 1:0, in consequeuce of the technical obstacles 
arising with such very short focal lengths. Now 
the limit of an aperture of that amount is entirely 
exhausted, at all events with a power of 1,000 to 
1,200 diameters, inasmuch as nothing of the real 
attributes of an object can be seen with that 
aperture under a higher amplification, which could 
not be as well recognised underthelower. A 1-50, 
however, will yield 1,500-2,000 diameters with 
the lowest eyepieces which are usually employed. 
The lowest attainable power is, therefore, an 
empty power already, and every useful amplifica- 
tion available with the aperture in question could 
be obtained under favourable conditions and with 
much less inconvenience by an objective of half 
the power, or even less. 

3. The preceding shows that wide apertures can 
only be utilised in the observation of minute 
details, under high amplifications obtained with 
objectives of short focal length. Wide apertures 
are therefore useless when those conditions are not 
fulfilled, because in this case the same result could 
be obtained as well with low-angled systems. But 
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as abundance primd facie is no detriment, the 
foregoing considerations do not enforce any 
Pe objection to the use of the wide apertures 

or every kind of work. There are, however, 
other points of view from which it becomes obvious 
that the application of wider apertures than can be 
utilised is not merely superfluous but is a decided 
disadvantage, inasmuch as they prevent the utilisa- 
tion of some really valuable benefits which are the 
privilege of low and modcrate apertures. 

The first disadvantage results from the reduction 
of the depth of vision (or the “penetration ” of 
the Microscope) which is connected with wide 
apertures. I have given in anotber place* a 
discussion of the circumstances on which penetra- 
tion depends, and the formule which afford an 
approximate numerical estimation of the depth of 
vision in microscopic observation. These theo- 
retical suggestions show (in accordance with the 
experience of practical microscopists) the reduction 
of penetration with increasing aperture under one 
and the same amplification, and especially when 
the amplification is not restricted to very small 
figures, Now there are many objeots of micro- 
scopical research which do notrequire, and, indeed, 
do not even admit of high powers; but demand 
for effective investigation as much penetration as 
possible. This is always the case where the re- 
cognition of solid forms is of importance, and, 
therefore, a distinct (at least a tolerably distinct) 
vision of different planes at once must be possible, 
whether the observation is assisted by stereoscopic 
devices ornot. The greater part of all morpho- 
logical work is of such a kind, and in this line of 
observation, therefore, 


power. 
(To be continued.) 


ON THE PHOTOGRAPHIC SPECTRUM 


OF COMET (WELLS) I., 1882.t 
By Wx. Huaarns, F.R.S. 


N May 31, I obtained a photograph of the 
spectrum of tbis comet, with an exposure of 
On the sama plate I took 


one hour and a quarter. 
a spectrum of a Ursmw Majoris for comparison. 
The comet’s spectrum on the plate consists of a 


strong continuous spectrum extending from about 


F to a little beyond H. Iam notable to distinguish 
any of the Fraunhofer lines in this continuous 
spectrum The slit was rather more open than 
was the caso in photographing the spectrum of the 
comet of last year; this would make these lines 
less distinct, but the lines G and H are well seen 
in the star's spectrum taken under the same con~ 
ditions. We may, therefore, conclude that the 
part of the comet’s originai light which gives a 
continuous spectrum is much stronger relatively to 
the reflected sular light in this comet, than was 
the case in the comet cf last year, and fur this 
reason the Fruuuhofer lizes are not distinguish- 
able. . 

Observations of the visible spectrum had already 
shown that the comet differs remarkably from the 
hydrocarbon type common to all the comets, some 
twenty, which have appeared since spectrum 
analysis has been applied to these bodies. 

The photographic spectrum shows, as was to be 
expected, that this essential difference of spectrum 
exists also in the more refrangibie region. The 
very strong ultra-violet group assigned to cyanogen 
is not to be seen on the plate, and the bright 
groups between G aud /, and between / and H do 
not appeur to be present. 

The head of the comet was in sharp focus upon 
the slit, and the continuous spectrum with defined 
edges corresponds to the nucleus which in this 
comet was very distinct. In this continuous spec- 
trum af least five separate places of greater bright- 
ness are seen, which very probably represent 
groups of bright lines, though they are nut sufti- 
cient!y distinct in the photograph to admit of reso- 
lution. Toat this interpretation is correct, seems 
probable, from the circumstance that these groups 
project beyond the strong continuous spectrum on 
one side. This side corresponds to where the light 
of the coma, onthe side of the nucleus next the 
sun, falls upon the slit. We learn, therefore, that 
the light of this part of the coma consists for the 
most part in this part of the spectrum of these 
groups, as here on the plate ouly au exceedingly 
faint continuous spectrum can be seen. 

It is not possible to measure with any useful 
accuracy the beginnings and endings of the groups, 
as they are too faint at these points. »feasures us 
accurate as the circumstances would permit have 
been taken of the brightest parts of the groups. 
The ea aa of thes brightest 

1 4258 d 

A 4412 | 
parts are :— A 4007 
A 4654 \ 
A 4769 

* See Zrunsections, Vol. I. (1581), p. 659. 

+ Substance of note read before tke Royal Seciety, 
June 15, 1sev. 


a proper economy of 
aperture is of equal importance with economy of 


: trace. 
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In the visiblo spectrum, the bright lħes of 
sodium appear to have been strong, and it may be 
that some of the light of some of the groups nay 
be due to this substance. T 

Prof. A. Herschel and Dr. von Konkoly showej 
long ago that the spectra of the periodic meteors 
are different for different swarms, and it does not 
scem surprising that we have now a comet, the 
matter of the nucleus of which under the sun’s 
heat shows an essential chemical difference from 
the long series of hydrocarbon comets which have 
appeared since 1864, 

Mr. Hind has kindly furnished me with the 
distance of this comet from the sun at the time the 
photograph was taken. The comet was then 
42,380,000 miles distant from the sun, while the 
comet of last year was 69,420,000 miles when I 
obtained the photograph cf its spectrum. 


SCIENTIFIC SOCIETIES. 


THE METEOROLOGICAL SOCIETY. 


A closing meeting of this Society for the 
present session was held on the 21st inst., at 

the Institution of Civil Engineers; Mr, J. K. 

Laughton, F.R.A.S., President, in the chair. 

The following papers were read ;— 

I. “A new Metal Screen for Thermometers,” by 
the Rev. F. W. Stow, M A., F.M.S. This screen 
differs from the ordinary Stevenson in the following 
respects: 1. It is somewhat larger; 2. It has a 
single set of double-zinc louvres; 3. It is partially 
closed at the bottom to cut off radiation from the 
ground. The advantages claimed for the use of 
zinc louvres are: 1. The conductivity of metal 
causes the heat derived from the sun’s rays to be 
distributed over every part of the louvres; 2. The 
louvres being much thinner than those of wood, 
the circulation of air through the screen is not 
only much greater absolutely, but much greater 
also in proportion to the bulk of the louvres; 3. The 
zinc louvres, therefore, are much more sensitive to 
changes of temperature than wooden ones. Com- 
parative readings of thermometers in this screen, 
along with those in an ordinary Stevenson screen, 
were made during the summer of 1881. From 
these the author is of opinion that the Stevenson 
becomes unduly heated when the sun shines; but 
this may be as much due to its small size as to the 
material of which the louvresare made. The ther- 
mometersinit are only gin. to Sin. from the louvres 
at the back of the screen against 7in. to Sin. in the 
zinc screen. The roof, too, is single, and the box 
is open at the bottom. The author also says that 
there is no need to condemn all wooden screens ; 
but there does seem to be somo reason to think 
that screens with metal louvres might be better. 

II. ‘“ On the Effect of Different Kinds of Ther- 
mometer Cribs, and of different Exposures in Esti- 
mating the Diurnal Range of Temperature at the 
Royal Observatory, Cape of Good Hope,” by David 
Gill, LL.D., F.R.A.S. Meteorological observa- 
tions were commenced at the Cape Observatory in 
1841, when the thermometers were placed in a 
well-ventilated crib, before a south window, 
through which they could be read. The buildings 
were unfortunately burnt in 1852. A small wooden 
house, with double roof, and affording a free pas- 
sage of air, was then erected on the site of the old 
meteorological observatory. The instruments were 
placed in the middlo of the building, and observa- 
tions were recommenced on the same plan as before, . 
and continued until the endof August, 1858. On 
September lst, the thermometers were transferred 
to a crib erected in front of the S.W. window of 
the transit circle room. This crib is well venti- 
lated, except on the side nex‘ the transit-room 
window; but the great mass of solid masonry in 
the immediate neighbourhood of the thermometers 
appears seriously to affect the range of tempera- 
ture. For many years a Glaisher stand has been 
in use, and at the end of 1880 the author caused a 
Stevenson screen to be erected in its immediate 
neighbourhood. In this paper, the author gives 
results of observations made in the window, Ste- 
venson and Glaisher screens, during the year 1881; 
from which it is evident that the exposure of the 
thermometers in the window crib gives a distinctly 
smaller, and on the Glaisher stand a larger, daily 
range of temperature than in the Stevenson 
screen. 

III. “Somo Account of a Cyclone in the Mozam- 
bique Channel, January ltth, 19th, 1881,’’ by C. S. 
Hudson. 

IV. ‘ Rainfall of Feraro Town, Mombas3a, East 
Coast of Africa, 1875—1881,” by R. H. Twigg, 
M.Inst.C.C., F. M.S. 


Analysis of Arguzoid.—The following figares 
are the result of an analysia by Herr Hans von 
Jiiptner of “ arguzoid’’:—Tin, 4:035 ; lead, 3-544 ; 
copper, 53'780; nickel, 13°105; zinc, 23°198; won, 
Its density is 3:109. 
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SCIENTIFIC NEWS. 


——+¢+— 


HE death is announced of Dr. Hjaltelin, the 
distinguished physician of Reykjavik, so 
well known to all scientific explorers of Iceland. 


The Daily News correspondent at Maritzburg 
reports the observation of a brilliant comet near 
the sun. 


The bright line of sodium seen by several ob- 
servers in the spectrum of Comet Wells has 
been traced by Dr. Hasaelberg, of Pulkowa, to 
some distance in the tail. 


The new Egyptian Minister of Public Works, 
Mahmoud Pasha Fallaky, is the director of the 
Cairo Observatory, and was specially deputed 
by the Khedive to observe tne recent total 
eclipse at Sohag. 


Prof. Johnstone Stoney gave, at a recent 
meeting of the Royal Dublin Society, an 
account of some experiments made by his son 
to determine, by means of indicator diagrams, 
the energy employed in driving a bicycle. The 
machine was an ’Xtraordinary, one of the upper 
links of which was replaced by a spring, a 
board carrying a paper being so placed that a 
pencil indicated the difference of pressure on 
the pedal. Prof. Stoney and his son have 
travelled about 2,000 miles since the beginning 
of the year, and the average amount of muscular 
energy required is found to be equivalent to 
7:3 foot-pounds per minute, a great difference 
being found between rough and smooth roads, 
mud and stones, up-bill and down, and with or 
against wind. Experiment has shown, accord- 
ing to Prof. Stoney, that there is no actual dead 
point in the machine. 


Mr. B. H. Thwaite, F.C.S8., suggests the 
formation of a British Society of Textile In- 
dustry, on the model of that at Mulhouse, which 
has undoubtedly had a beneficial influence on 
the industries of Alsace. Such a proposal needs 
only the support of some of our influential 
manufacturers to become an accomplished fact. 


The Royal National Lifeboat Institution, 
having, during the past 20 years supplied first- 
class aneroid barometers to its different stations 
with a success that has becn highly encouraging, 
- has determined to offer similar instruments at a 
small cost to owners or masters of fishing 
vessels. Asthe sole object of the Institution is 
to benefit fishermen, the instruments can be 
obtained only by boni-fide owners or masters of 
fishing vessels. 


Dr. W. B. Carpenter is to deliver the next 
Lowell Lectures in Boston, for which purpose 
he will soon visit the United States, and extend 
his journey to Canada. 


From Mr. C. V. Shadbolt, of Beechcroft, 
Chislehurst, we have a photograph taken from 
a balloon, at an altitude of 2,000fc., last Whit- 
Monday. The spot depicted isa little north of 
Stamford-hill Station, and the photograph, 
which in parts is sharp and distinct, shows the 
janction of the Enfield branch of the Great 
oo with the Tottenham and Hampstead 

ne. 


M. Louis Clerc’s ‘‘ Lampe Soleil’? was ex- 
hibited on Saturday last in the vaults beneath 
the Royal Exchange. This lamp, it will be re- 
membered, is a combination of the arc and 
incandescent systems, two short carbons of large 
section being inclined to one another at an angle 
of about 40°, with a piece of white marble held 
in a fireclay block in such a manner that it 
becomes incandescent through the heat emitted 
by the arc. The carbons and marble will, it is 
said, last for 30 or 40 hours without renewal, 
but the chief claims made for the lamp are that 
the light is soft and agreeable, while the absence 
of mechanism renders it the perfection of 
simplicity. 

The Committee of the London and South- 
Western Railway Institute and Club purpose 
holding an Industrial and Fine Art Exbibition 
during September next. Tho Exhibition, 
which is ‘‘ under distinguished patronage,” 
will be on the same lines as that held at West- 
minster, and as the Institute possesses in its 
rooms at Brunswick House, Vauxhall, and the 
Lecture-hall adjoining, ample space for the 
display of exhibits, there is reason to hope that 
the exhibition will be highly successful. Forms 
of application and particulars may be had of 


the Secretary of the Institute, Brunswick House, 


Vauxhall, S.W. 
A prize of £2,000, open to all, has'been in- 


stituted by the French Government, to be 
awarded to whoever, in the course of five years 
following July 1 next, invents the most useful 
application of the Volta pile. 


It has been lately proved by MM. Bichat and 


Blondlot that the plane of polarisation may be 
rotated by action of the current of discharge of 
a Leyden jar. A transparent body (heavy flint 
or sulphide of carbon) placed between a polariser 
and analyser, had a coil round it through which 
the current passed, and (the apparatus being 
arranged for extinction of the light), there was 
a sudden reappearance of light at each discharge. 
The authors analysed the phenomenon thus: A 
small mirror was rotated on a vertical axis 
before the optical apparatus, and the image in 
it of a vertical slit in the polariser, was watched 
through a telescope at each discharge. One 
thus sees a series of broad luminous bands, with 
narrower: dark bands between, quite recalling 
the phenomenon observed with the light of the 
spark. In the latter case the discharge is known 
to be oscillatory, the bands corresponding with 
alternating contrary currents ; and it was 
proved in the other case that the plane of 
polarisation is subject to successive contrary 
rotations; it oscillates about the normal posi- 
tion. (On turning the analyser one way certain 
images brighten and others fade, while the 
opposite rotation gives opposite effects.) Fur- 
ther experiments by a very sensitive method 
proved that the electrical and optical phenomena 
are simultancous. 


The wire rope railway system of Bleiche t, of 


Leipsic, has lately been applied in Istria between 
the coal-mines of Vines, at Albona, and the 
small harbour of Rabaz. This is one of the 
longest lines of the kind in existence. Its total 
length is nearly four miles (6,100 metres), with 
a descent of about 753ft. (The greatest rise forthe 
loaded waggons is 15 per cent., and the greatest 
descent 26 per cent.) The intervals between 
the supports vary between 66ft. and 500ft. The 
line crosses some roads, two streams, a cascade, 
and the head of a bay. The driving machinery 
is placed about the middle of the line ; it serves 
only to set the line in work after long rest. 
During work, the motive force of the down- 
going loaded waggons suffices to draw up the 
empty waggons. The line is constructed for a 
daily despatch of 5,000cwt. The loading and 
unloading is done automatically. Before the 
terminal station, the waggons pass a steelyard. 
Three other lines, on the Bleichert system are 
being made on Austrian territory. The line at 
Aich (Carlsbad), constructed four years ago, 
is in constant work, and is said fully to meet 
requirements. 


A new form of telephone, recently patented 


in Germany, is the Schward-Scharnweber tele- 
phone. (It is figured in the Zeits. fur Ang. 


Elect., No. 2, 1882.) A long, flat horseshoe 
magnet has, at the open end, four small iron 
cores, with conically wound coils round them, 
fixed with screwa within it, so that the ends 
of the cores are close to the membrane. The 


ends of the coils are so connected that the in- 


duction currents strengthen each other. At the 
bend of the magnet a circular spring tends to 
press the magnet towards the membrane, and 
a screw fixes in any given position. 


Iv a recent note to the French Central Society 
of Horticulture, M. Boizard recommends the 
vaporisation of tobacco-juice for destruction of 
insects in hothouses—a method he has success- 
fully practised three years. A little of the juice 
is boiled about two hours over a small fire, then 
water is added, and the liquid boiled more ener- 
getically, till all is vaporised. No injury was 
observed even in the tenderest plants, such as 
Adiantum, Blechnum brasiliense, &c.; but if such 
be feared, while yet insects have to be got rid 
of, one may guard against too strong action by 
syringing (dassinant) during the operation. 
Flowers of orchids, &c., may be protected, if 
this ba thought necessary, with paper-bags. 
Some of the insects fall on the ground, and one 
need not trouble about those remaining, for 
they are dead. The plants thus rid of insects 
are exempt from attacks for six months, at 
least as regards kermes and coccus. Pucerons, 
acarids, and thrips return sooner, and one must 
operate oftener for them; but less vigorous 
treatment will do. It is essential that the tem- 
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perature in the hothouse be as low as possible. 
M. Boizard suggests that the method might be 
applied in open air, the vapour being distributed 


through a tube. 


A series of experiments have been made by 


Herren Wolffhiigeland Von Knorre with a view 
to explaining a fact observed by Koch, viz., 
that oil-solutions of carbolic acid are far in- 
ferior to aqueous solutions, of the same concen- 
tration, in disinfectant action. For a disinfectant 
to have full action, it must be able to fully 
penetrate the object treated ; and water, by 
virtue of its greater capillarity, has doubtless 
the advantage over oil in this respect. Again, 
it was observed that carbolic acid was more 
freely given up by carbolic oil in water than by 
carbolic water in oil. This may be accounted 
for by the greater solubility of the acid in oil. 
How far this peculiarity of oil, and its less 
tendency to penetrate porous solid bodies and to 
mix with liquids, is to be regarded as the cause 
of the inactivity of carbolic acid in oil-solation 
cannot yet be measured, since one cannot tell 
how oil and water behave with regard to giving 
up carbolic acid to minute organisms. The 


authors consider, however, that oil should not, 


in general, be used as a solvent for carbolic 


acid where one aims at killing, within 24 hours, 


fungi adhering to water-containing bodies, 
solid and liquid, whether as spores or bacilli. 


The French Meteorological Expedition to 
Cape Horn, recently organised, may be expected 
to make important additions, not only to 
meteorological, but to other branches of science 
during its year’s sojourn in those inclement 


regions. Full directions as to meteorology are 


given in a paper by M. Angot (Comptes Rendus). 


The expedition will have a complete series of 
registering apparatus (for some instruments two 


series), so that direct hourly observations are 
considered unneceszary. Six a day will be 
sufficient, and the order is indicated. Among 


other matters, special attention is to be given to 
austral aurore when they occur (a good many 
have been observed at Cape Horn) ; by means of 
photographs, sketches, measurements, &c., the 
phenomena will be fully observed. It may be 
here mentioned that while the French Transit 
Commission gave up the island of Cape Horn 
in the extreme south (though the most favour- 
able from an astronomical point of view), on 
account of the uncertainty of the weather, and 
have fixed on the entrance to the river Santa 
Cruz, in Patagonia, instead—they have recog- 
nised the value of the opportunity this meteoro- 
logical mission affords, and urged that instru- 
ments for observation of the transit on Dec. 6th, 
be supplied to its members. 


The temperature which seems most favourable 


to the bacterium of the disease called charbon, 
is that of mammalia (37° C.). Birds, having 


a higher temperature (about 42°), do not take the 
disease under ordinary conditions. M. Pasteur, 
however, has developed it in fowls by lowering 
the temperature (keeping the feet in cold water). 
M. Gibier has now experimented with frogs, 
and finds that they ‘‘do not suffer after inocu- 
lation in the normal state; but if kept, after - 
being inoculated, in water at about 37°, they 
may take the disease (five out of twenty 
did—moat of the others died soon after immer- 
sion). The bacteria developed were remarkablo 
for their great length, and this is attributed to 
the slowness of the circulation. 


There has been a falling-off lately in the 
attendance at technical high schools in Ger- 
many. The number of students has diminished 
from 6,433 in the winter session of 1877-78, to 
3,900 last winter; or 60 per cent. This is 
partly accounted for by the depressed state of 
industry; but, according to Prof. Grasshof, 
there is a superabundance of academically- 
educated engineers (Techniker), which has also, 
doubtless, to do with the result. The estimated 
annual number of these in demand in 1875 was 
660; to this a total number of 2,300 students 
would annually correspond, and the number 
might be raised to 3,000, on including foreigners. 
Thus even the attendance at present is about 
900 over the actual requirements. Prof. Grass- 
hof thinks there are too many technical high 
schools in Germany—six would suffice—and too 
few technical middle schools. 


In districts where water is largely impregnated 
with lime iron tubes will not answer for locomotives. 
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LETTERS TO THE EDITOR. 
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[We do not hold ourselves responsible for the cpinions of 
cur eorrespoudents, The Editor resprethiely requests thet altl 
communications should be arawn up as briejly as possible.) 

All commomications shawl be aidlressel to the EDITOR of the 
EyoutsH Mecuanic, 3l, Lavistock-strect, Covent-garden, 
W.C. 

All Cheques and Post-ofice Orders to be made Payable to 
J. Passmore EDWARDS. 

*.* In order to facititote reference, Correspondents, when 
speaking of any Letter preciously inserted, will oblige by 
snentioning the number of the Letter, as weil as the page on 
which it appears, 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more thin what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
—Jontaigne’s Essays. 
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COMETS AND A COMMITTEE—MOTION 
Or SIRIUS — FORECAST OF STORMS 
— SUNRISE AT STONEHENGE ON 
THE LONGEST DAY — PROJECTING 
SOLAR ECLIPSES—DURATION OF AN 
ECLIPSE OF THE SUN — % HER- 
CULIS — THE PEDOMETER — VIEW- 
ING THE SOLAR PROTUBERANCES 
—THE COMING TRANSIT OF VENUS. 


[2)212 ] — Once more, I should like to ask 
& Penelope ” of the Birmingham Weekly Post, the 
gentleman who “dovs”’ the science for the Leeds 
Mercury (or, in fact, any of the “t good advertising 
mediums” of the Suuspot and Meteorological 
quackery) for iuformation. Here we have had 
two large comets in periuclion within a compara- 
tively few days of each other, and, coincidently 
with this, as cold and bitter a June as I remember 
—the Atlantic being crowded with icebergs, and 
snow having fallen in Scotland only last Monday! 
How is it, then, I would ask, that these two visit- 
auts of our system have so hopelessly failed to 
exert ‘‘ considerable influence on the sun’’? and 
that neither separately nor in conjunction have 
they ‘‘stirred him up, excited him, as it were, to 
action, and moved his latent heat and fire into 
unwonted energy °’? Or, possibly, some member 
or members of the Brummagem “Committee,” 
who investigate ‘‘ Solar Physics’’ (for the benetit 
of one or more of their own number at Brompton), 
will supply this information, and so make a show 
of earning a part of the annual £500 of which the 
national pocket is picked for the maintenance of a 
wretched sham. 

In reply to the question of ‘‘Paugul”? (letter 
20157, p. 328), the revolution of Sirius round a 
distant companion—or rather, as he says, about 
their common centre of gravity—supplies the only 
feasible explanation of the curious change in the 
observed direction of its motiva with reterence to 
she Marth. 

Ido sincerely hope that no one will follow the 
advice given by Mr. Gardner in letter 20163 
(p. 329), and *‘look at Dr. Herschell’s Weather 
Table” at all. Itis a compilation of utter trash, 
and was repudiated by Sir William and Sir John 
Herschel successively. Moreover, as an illustra- 
tion of the trustworthiness of your correspondent’s 
own rules, it may suliice to note that we have had 
wind and rain envugh, and to spare, at the 
beginning of June this year, instead of at the end 
of it. No one living can predict the weather in 
these Islands 18 hours in advance; and no vatici- 
nation of meteorological chango for that or any 
longer period is worth the ink it is written with. 

Mr. Stooke (reply 47032, p. 356) will find that 
the Sun will rise at Stonehenge on the longest day 
39? 24’ 34" to the North of Mast. I must invite his 
attention to the caution given to ‘‘ Neo” in my 
letter (20150) on p. 326, should he employ a com- 
pass to determine this point. 

I may tell ‘A. B.” (query 47177, p. 339) that 
Loomis’s ‘‘ Practical Astronomy” does not give 
the means of finding the true time of New or Full 
Moon, but that it does give detailed and illustrated 
directions for graphically projecting the phases of 
a Solar Eclipse for any given locality. The method 
of constructing the maps of the passage of the 
Moon’s shadow over the Earth, which are found in 
the Nautical Almanac, is very fully described 
indeed, in Chauvenet’s ‘‘Spherical and Practical 
Astronomy.” 

“A. B.”’ (query 47180, p. ©10) should always 
mistrust the stutements of Dr. Lardner with refer- 
ence to astronomical facts when they are either un- 
corroborated by or opposed to the assertions of 
recognised authorities on that subject. Keith is 
correct as to the maximum duration of total 
darkness during a Solar Eclipso ar the Equator. 
The famous Eclipse of August 17, 18638, was total 
in India for a little less than 7 minutes. It is the 
longest one of which any record exists. 
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I cannot help thinking that Mr. Herbert Sadler 
somewhat over-estimates the present distance of 
the components of ¢ Herculis, in letter 20179 
(p. 349). It will be observed that Mr. Muschamp 
Verry’s measurement of this star, made as late as 
May 31st of the present year (letter 20181, p. 350), 
shows the stars to be only l” apart; but this esti- 
mate certainly errs in defect as much as Mr. 
Sadler’s does in excess. I must persist in the belief 
expressed on p. 326, that 1:4", or thereabouts, will 
be found to represent the present distance of this 
star very nearly indeed. 

The Pedometer, concerning which ‘‘ Don Carlos”? 
puts query 47210 (p. 363), simply registers the 
uumbers of steps, or movements of the body, made 
by the wearer. If, for simplicity’s sake, we con- 
ceive the possessor of a pedometer to take a step 
of exactly one yard in length, then, by pushing the 
regulator either to the right or to the left, he 
makes 1,760 beats of the pendulum register one 
mile upon the face of the instrument—and so on. 
Obviously, though, if he were to make 1,760 ver- 
tical jumps, always alighting on the identical spot 
whence he started, his pedometer would record a 
mile, albeit he had never really advanced the 
fraction of an inch. 

Mr. Loftus Wylde (query 47252, p. 364), will 
scarcely obtain any apparatus ‘‘at an accessible 
price,’’ for directly viewing the Solar protuberances 
on the uneclipsed Sun; inasmuch as the only means 
of so viewing them is by the aid of a spectroscope 
of very great dispersive power, ang by cpening the 
slit widely when the red or blue parts of the 
Spectrum in which the well-known hydrogen lines 
are sitúatod are inthe field. Under such circum- 
stances, a red or blue image of the prominence will 
be visible. The red end of the spectrum is 
that most frequently used for this purpose ; 
and the eye should be further defended by a 
dark glass transmitting light of the same re~- 
frangibility as that emitted by the protuber- 
ance. In saying this, I am, of courso, 
speaking of seeing the Solar prominences in their 
entirety. The way in which they are ordinarily 
observed is by the aid of the spectroscope, with a 
very narrow slit, which exhibits the bright lines of 
their component gas or gases superposed on the 
ordinary continuous spectrum. The star spectro- 
scope made by Browning, the optician, answers 
exccllently for this purpose with a small or mode- 
rate telescope, if such telescope be only equatorially 
mounted (so as to keep the image of the pro- 
minence sensibly stationary on the slit). My 
querist may study Proctor’s little shilling book on 
" The Spectroscops,’’ published by the Society for 
the Promotion of Christian Kuowledge, with 
advantage. 

Apparently “ A Constant Reader ” (query 47258, 
p. 809) does not regard the determination of the 
distauce of the earth from the sun as of any 
‘real practical value.’ Considering the fact that 
this distance is the unit of all astronomical 
measurements, supplies the sole means of deter- 
mining the scale on which the solar system is built, 
and furnishes the solitary method of ascertaining 
the distance of the fixed stars from our system, 
astronomers, rightly or wrongly, regard an 
accurate knowledge of the solar parallax as of the 
greatest possible importance. As the time for the 
occurrence of the next Transit of Venus approaches, 
I will, with the Editor’s permission, give some 
details as to the preparations for the observation 
of, and the method of observing, this phenomenon. 
This, however, can scarcely be done in a single 
paragraph in a hurriedly- written letter. 


A Fellow of the Royal Astronomical Society. 


oe 


% HERCULIS AS A TEST FOR 3{IN. 
TELESCOPE. 


(20213.]—ALrow me to thank “F.R.A.S.”’ and 
Mr. Sadler for the information they have been 
good enough to give with regard to the distance of 
the components of ¢ Herculis. 

I think it cannot fail to strike your astronomical 
readers, in connection with the question of the 
aperture necessary to divide certain difficult double 
stars, that it is quite useless to lay down any hard- 
and-fast rule in connection with this matter. 

I think this is clearly shown by referring tosome 
of the correspondence that has appeared in your 
journal during the past two years in connection 
with ¢ Herculis. 

For example, in your 31st Vol., p. 382, Mr. 
Sadler proposes this object as a proper test fora 
3lin. telescope; and, again, iu your 32nd Vol., 
p. 278, Mr. Gardiner, a gentleman residing in the 
State of New York, actually states that he Aas 
divided this star with a 3iin. object-glass. It 
must be noted, however, that Mr. Sadler assumes 
the distance of the components at that epoch 
(about 1550:49) to have been 1°)’; and if this had 
been actually so, there would have been nothing 
very remarkable either in Mr. Sadler's having pro- 
posed this star as a test, nor in Mr. Gardiner’s 
having divided it. But it now appears (see Mr. 
Sadler’s letter 20179, p. 349 of your current number) 
that in the middle of the year 1830 the distance 
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was only 1°31", and, therefore, beyond thireach 
of a Siin. aperture on theoretical grounds. ` 

The next letter to which I would beg to callshe 
attention of your readers is one written by yor 
esteemed correspondent, ‘‘F.R.A.S.,”? which a}. 
peared on page 59 of your 52nd Volume, about threa 
months after the date of Mr. Sadler’s communica-_ 
tion, above referred to. 

Commenting on Mr. Sadler’s letter, ‘‘F.R.A.S.”’ 
expresses it as his opinion that no telescope of 3jin. 
aperture could possibly divide this star at the time 
he wrote (1880:73), and in support of this opinion 

uoted his own failure to do so, using a very fine 
allmeyer achromatic of 4d}in. aperture, power 
400. 

It appears from the above that, if Mr. Gardiner 
was not mistaken about his having actually divided 
this star with 3jin., Dawes’ rule, ee br, 

aperture 
certain cases, not reliable. Again, that ‘‘F.R.A.S.,”? 
who, we all know, is an observer of great experi- 
ence, should fail, about the same time, to divide 
this star, using a telescope of undoubted excel- 
lence, and the object being theoretically well 
within the grasp of his instrument, also tends to 
show the impossibility of laying down any fixed 
rule on the subject. 

Referring to what Mr. Sadler says (letter 20179, 
page 349 of the current volume) as to the visibility 
of the comes of this star with a smaller aper- 
ture than 4in., I took the opportunity of a clear 
sky last evening (June 23rd) to test the question 
experimentally, with the following results :—4in. 
Cooke achromutic, power 22, aperture reduced to 
3in. by a stop; cones just visible with close 
attention, and about in contact with the disc of 
primary. I then tried a 3jin. stop, which made 
the comes rather ezsicer, aud gave a clear sepa- 
ration of the discs. Tho present distance is, how- 
ever, according to Mr. Sadler, 1°55", and there- 
foro the above observations agree very well with 
the accepted theory on the subject. Had the 
distance been only 1'3£', I feel quite sure I should 
not have been able to detect the comes with a 
3iin. aperture. I am, therefore, forced to consider 
Mr. Gardiner’s observation as a very remarkable 
and unprecedented one. 

In my opinion, a close and rapid binary like the 
one under discussion is a most unsuitable one to be 
quoted asa test: at ono timeit is beyond the reach 
of a 4\in. telescope, and in a couple of years it can 
be divided by a vin. Many beginners are unable 
to obtain the latest measures, and are, therefore, 
quite unable to judge as to what their instruments 
should show them at any particular epoch. 

David Simms. 

Limavady, co. Derry, June 2t. 


P.S.—Under date July 9th, 1876, in Canada, and 
using a4iin. ‘ With-Browning ”’ reflector, I have 
noted this star as pear-shaped, with power 230. 
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WELLS’ COMET. 


(20214.]—Mr. Layer, in his interesting letter 
20150, states that by the application of the graphical 
method he has seen reason to believe that a sensibly 
brusque change in the orbit of Wells’ comet took 
place about April 25rd, and that such change would 
long remain undiscovered by the mathematical 
method. Now, in this latter assertion 1 cannot 
agree. Whatever accuracy the graphical method 
may possess, the mathematical must possess still 
more. 

Such an alteration as Mr. Lane suggests can only 
be demonstrated by means of the mathematical 
method, carefully applied, making it clear that the 
path before and after April 23rd cannot be included 
in the same orbit. If Mr. Lane should do this, he 
will, I believe, be the first to point out the actual 
existence of anything of the kind. 

I quite agree with Mr. Lune that such a change 
is quite possible from more than one cause as re- 
gards comets, and even—although to a less extent, 
owing to their small surface—planetoids may be 
found some day to exhibit such changs3s; perhaps 
also the major plaucts. W. C. E. 


[20215.]—BrinG away from home for some 
weeks, I have not received my ENGLIsH MECHANIC 
regularly, and, therefore, have been unable to 
reply to the remarks made by several corre- 
spondents with reference to my sketch of the 
comet as seen on the 15th May (letter 20037). 

I think I can best reply to all by furnishing 
another sketch made on the night of the 20th 
May, when I had a most beautiful view of this 
interesting object. 

Your valued correspondent, ‘F.R.A.S.,” 
letter 20088, very justly remarks that my illustra- 
tion, as it appears in the engraving, exaggerates 
the visible breadth of the coma in proportion to 
its length. It assuredly does so in a very disap- 
ointing manner. The fiue shading off is utterly 
ost. Placing the nucleus on the edge of the field, 
I was able, on the 20th May, to trace the coma 
across the whole field of view, but so beautifully 
and so finely shaded off that I greatly fear 
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be 
worl-engraving. 


ippossible for the engraver to do it justice in a | can be adjusted by the covetail slide, so as to bring 


the tracing-point neatly int» contact with the 


May I take this opportunity of stating that a | figures. 


}tter written to me from Oxfoid on this subject 


Fiz. 2, which ie supposed to bs separated from 


was accidentally destroyed before it came into my ! Fig. 1 at some distance, 10 order that the repre- 


hands, and that, in consequence, I have not been 

able to reply to it? I very much regret this seeming 

want of courtesy on my part. S. Mills. 
6, St. Mark’s-road, St. Helier’s, Jersey, June 19. 


‘AN ENGRAVING-MACHINE. 


[20216.]—SEVERAL years since a correspondent 
of the EnanisH MECHANIC re-asked for the descrip- 
tion of a machine for engraving. Frequent attacks 
of illness, and other circumstances, have prevented 
me from replying to the inquiry till now. About. 
60 years ago I constructed a simple apparatus of 
the usual kind, for taking silhouettes—viz., a brass 
rod passing through gimbals, and having at one 
end a wire for tracing over the profile, and at the 


other a pencil for drawing the silhouette on a piece |- 


of paper fixed to a hinged support, having a spring 
atthe back to insure contact. This apparatus 
converted, in 1872, into a somewhat rude machine 
for engraving. I forward a description and pho- 
toorans for insertion in the ENGLISH MEoHANIO, 
which may perhaps meet the wishes of your in- 
quiring correspondent. 

Fig. 1 is a photograph of one end of the machine, 
having a back or frame in which the words or 
figures to be copied are slipped. The figures, &c., 
are written on cardboard. This back is hollowed 
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sentation may not be tco large for your page, is a 
photograph of the other end of the machine, show- 
ing the rod passing through the gimbals, and 
carrying a small pulley and drill fixed to it bya 
brass frame. The pulley is, of course, driven by 
the large wheel and cord. The seal or metal, &c., 
to be engraved is fixed to a hinged back, and is 
kept in contact with the drill by the action of a 
spring behind. 

Fig. 3 shows the drill and pulley, &c., on an 


Pia 


enlarged soale, and from the opposite side. The 
length of the rod (staircase wire) which I have used 
is 2ft. Qin. 

With this I forward a specimen of the work done 
by the machine, and also a zinc plate engraved by 
it, for the editor’s inspection, to show the capability 
of so simple an apparatus. The elaborate and 
effective engraving machines of various makers are 
probably known to your readers. They are, in fact, 
pantagraphs, with attached drill. Your readers will 
also be aware that the exquisite microscopic engrav- 
ings on glass by Petors are produced by a modifi- 
cution of tho old silhouette tracer. In connection 
with the above subject, I may add that a simple, 
though rude, substitute for a pantagraph may be 
constructed on the above principle by merely sup- 
porting a light rod of wood (an arrow, for instance) 
on a pointed wire driven into a board, the rod hav- 
ing a tracer at one end and a pencil at the other. 
The subject to be copied is to be fixed to the cover 
of a book and brought into contact with the tracer 
by its weight, thus in some measure correcting dis- 
tortion, at least, in one direction. The paper to 
receive the copy is also fixed to the cover of another 
book, and then in like manner meeting the pencil. 
An clastic band over the rod where supported by 
the pointed wire will prevent it from slipping. 

N. S. Heineken. 


TUBERCULOSIS. 


{20217.J—As the bacillus of tuberculosis is en- 
grossing such general attention at the present time, 
I send you the inclosed note and pictures (drawn 
with a camera from the microscope by Mr. Edgar 
Thurston), in the hope that, if published, they will 


so as to curve the card according to the radius of | interest a number of our readers. 


the rod, and thus in some degree, at least, in one 


direction, to compeneate distortion. The frame | the note, is an original observation. The lens was | the outer drum—or, I might say, 
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specially constructed: for me by Messrs. Powell ə 


and Lealand, for the parpose of investigating 


micro-organisms, and may fairly rank as the 
greatest achievement in the science of microscop?- 
cal optics. 

The fine adjustment to the substage, referred to 
in the note, will be found most useful by those 
engaged in observations with wide-angled high 
powers, . 

Tue Royaz Socrery, Burlington House, June 
Qist, 1882.—Tubercle bacillus, showing beaded 
structure, from human sputum, x 2,300 diameters. 
Oil-immersion objective, by Messrs. Powell aad 
Lealand, 1-25th, N.A. 1°38 (130° in glass). Micro- 


scope stand has a fine adjustment on the substage. 


Edward M. Nelson. 


THE TURKISH OR HOT- AIR AND 
VAPOUR BATH, AND THESCIENTIFIC 
PRINCIPLES ON WHICH IT SHOULD 
BE CONSTRUCTED. 

(Continued from p. 356.) 


[20218.J—I REMOVED the cover of the large 
drum and fitted the small one inside it, 
so as to place it in the centre and have 
a space all round it. It only differed from 
Griffin’s hot-air bath by being of a different 
shape and being constructed of different material. 
To Keep the inner one in its place, I got a piece of 
thin sheet-iron, such as is used for making stove- 
pipes, and cut out of it a disc.a little larger than 
the diameter of the larger drum, and out of the 
centre of it I cut out a circle 1żin. less in diameter 
than the smaller drum. This is so far illustrated 
in Fig. 8, Aand B. My next step was to cut the 
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A, two drums, one inside the other; A, inner 
chamber ; a, iron disc shown in plan by in situ 
in section ; 4, portions of rings shown in plan by 
D in situ; c, tubes through which the pure 
heated air escapes, shown also Fig 12; d, hole 
with flanged pipe to take stove-pipe; f, furnace, 
detail shown on Fig. 11; O, perforate iron disc; 
B, iron disc, before fitting and perforating ; D, 
sectional stops to make air circulate round inner 
chamber; E, tube fastened in wall to take 
stove-pipe high up in bath-chamber. 


edge of the large disc through, as shown on C of 
same figure, and to turn these snips alternately up 
and down; and by bending them out and in the 
disc was made to fit the inside of the outer case 
tightly. The next step was to rivet it to the 
bottom of the small chamber. Out of the same 
iron I cut three or four segments of rings, which, 
if complete, would have exactly fitted into the 
space between the two drums. These, as shown 
on Fig. 8, D, were rather over three-quarters of the 
circle. By placing them at equal distances apart, 
arranged so that the spaces in the ring left deficient, 
should always be over a portion that was perfect, 
they acted as checks to the passage of the heated 
air and products of combustion, and caused them 
to circulate round the inner chamber and heat the 
air contained in or passing throughit. The outer 
surface of the big drum also yielded hert to the 
room in which it was placed by radiation. The 
disc at top, which I riveted to the top of the inner 
chamber, had a number of small holes punched in 


The resolution into distinct beads, alluded to in| it.’ I next cut a hole 3io. in diameter in bottom of 


the top as it now 
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stands in Fig. 8, and to it I riveted a gas-pipe of 
that diameter with a flange on it, which I also 
picked up for a few pence at the old iron-store ; 
this was for fitting a 3in. stove-pipe, which served 
to convey the foul air and products of combustion 
to the chimney of the room through a hole made 
for that purpose through the wall. This hole was 


' fitted with a similar fianged pipe, into which a 


plug, with a turned ornamental cover, fitted when 
the stove-pipe was removed. In rooms without a 
ne this could be passed through the outer 
w 


I shall now describe my furnace, which I con- 
structed out of an old gas-stove (see Fig. 9, A). I 
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used it for long with the ring burner B; but 
after a time I removed the old ring burner and 
substituted for it one of Bunsen’s burners as 
made by Griffin, and illustrated in Fig. 2 (974). I 
fitted the rose portion of this burner on an iron 
chamber, which fitted into the centre of the old 
gas-stove. This casting I made out of a castin 

from a pattern of my own invention, by which 

was enabled to place the rose burner referred to in 
the centre, and when I required extra heat to light 
from one to three Bunsen burners with single 
flames, so arranged as to converge, and send a 
large volume of heat into the space between the 
two chambers. It soon burnt away the cover of 
the inner drum, into which I had fitted bent iron 
pipes, through which the fresh air from without 
was conveyed by connecting them by indiarubber 
tubes with the iron pipes, illustrated in Fig. 6, B. 

In Fig. 10 is shown the iron casting which 
made the chamber for the four burners. It was 
made in two parte, so that I could turu up the 
faces true in the lathe, and fit them together gas- 
tight. Each of the four burners had a separate 
supply of gas. With it any amount of heat could 
be procured ; but I fancy it was very wasteful of 
gas, as during the time it was used the gas-bills 
were much higher than usual. 

I have already stated that the bottom of the 
inner chamber soon burnt out. I replaced it with 
an iron casting which I had cast on three pieces 
of iron tube fin, in diameter. These were ar- 
ranged parallel to one another across the casting, 
the upper portion of which was turned to fit 
tightly in the inner drum or chamber. It is illus- 
trated in Fig. 11. A isa plan showing how the 
tubes were arranged; B is a plan showing: its 
appearance from inside, and the holes for admitting 
the fresh air. 

Through its inner surface I bored inch holes 
into each of the iron pipes through which the outer 
air passed into the chamber. This casting and its 
pipes could be made nearly or quite red-hot, but 
ìt should not be so—a lower heat is sufficient ; it 
heated the air as it passed through. The stove- 
pipe had a damper for regulatin 

he rose burner could be used alone with the 
smallest row of beads of gas visible, or with 12 
large flames, and could also be supplemented by 
the three single-flame Bunsen burners, any heat 
from the mildest warmth to a heat far too intense 
for n bath could be produced at will. 

Having provided for the supply of pure air, I 
attached a loug stove-pipe to the upper end of ‘the 
outer chamber; this I led into the chimney of the 
room, as will presently be described, it acted like 
the chimney c” when fitted on a in Griffin's ap- 
paratus, already described and illustrated. The 
air which had warmed the inner chamber as it 
rushed through the chimney, created a draught 
which carried away the impure air of the dressing- 


the current, as | 


room. Ags the doors and windows were carefully 
stopped and padded, the effect of this was to create 
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A is a plan of the top of tho gas-chamber, onog 
down on it, showing the four bosses to be drille 
for the burners. Bis a plan of the same from 
below, showing how the cylinder was divided 
into four separate chambers, so that each Bunsen 
burner might have its separate supply of air and 
gas; the bosses to be bored for the supply -tubes 
are shown (a). C is the plan of the lower cast- 
ing, which fits into B; its section is shown at E. 
D is a section of upper casting, showing how the 
burners were fitted to it. E, elevation of com- 
pound burner, shown in section and apart in D. 

i ee burner, fitted to gas-stove com- 
plete. 
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A, plan of furnace through which the air passes to 
be heated in part section, showing tubes im- 

‘ bedded in casting; B, inside view of casting 
showing the holes through which the hot air 
enters the inner chambers of apparatus, see ^A 
of Fig. 8; C, sectional elevation of furnace. 


an increased current of air through the inner 
chamber, and as this chamber derived all its air 
from outside, and as all the air which passed 
through the pipes was heated on its passage, the 
effect was to fill the dressing-room with heated air, 
and make it an enormous hot-air bath. 


Gereb Admi. 
(To be continued.) 


BURGLAR-ALARM PLATFORM. 


[20219.J]—I sx that you notice in the MEcHANIO 
of the 16th a recent American invention, called a 
“‘burglar-alarm platform.” I have had one in 
operation for some months, which is eatisfactory, 
details of which might be of use to some of our 
readers, the mechanism being very simple and 
compact, 

At the parts of the room required for alarming 
the burglar, a plank is taken up, and a piece cut 
off the length of the distance between two, or 


three, or more joists, with 3in. or 4in. extra. This 
piece, A, must be cut so that each end rests on a 
joist; it must be planed down at the side a little, 
so as to fit in easy, one end to be cut down as 
shown in sketch at B. I take a glass tube, C, 
nearly 4in. long, and, say, lin. diameter—mine 


was a broken surgical syringe—insert two spirat 
wire springs, one in at the top, the other in from 
the bottom, the latter a little pulled out. Into the 
top one is inserted a piece of wood, easily fitted, 
with a screw to regulate the movement of the 
higher spring. A hole is made in the joist B 
with a centre-bit ljin. diameter and 4in. deep, in 
which is fixed the tube C. The action is as 
follows :—On the floor being depressed by a person 
stepping on it, the screw which should be touching 
the floor underneath is pressed into the tube, the 

encil of wood attached to it pushing the spring 

own, making contact with the lower spring, 
causing a bell to sound, which, if made continuous- 
ringing, will be an efficient burglar-alarm. This 
alarm is very easily made, and not liable to get 
out of order, the two springs reducing disarrange- 
ment of those parts to a great degree. 

J. W. Fisher. 


A DOUBLE TRICYCLE. 


[20220.]—I woutp by no means advise “A 
Littlemore Mechanic ” (letter 20177) to construct 
his tricycle to spent the riders abreast. ‘his 
method, I think, will prove itself unsound, and 
quite go out, except for machines to carry four 
persons. 

I have an idea as to the position of a second rider 
which I could scarcely state at length in these 
columns, but shall be glad to hear from “A 
Littlemore Mechanic ” at my address here. 

Winslow, Bucks. WwW. H. French. 


GAS-ENGINES—ELECTRO-MOTORS. 


[20221.]—I nave chosen the subject of gas- 
engines in order to show to our two correspondents 
who have made calculations on my projected 
electro-motor, that they may be quite right ‘‘ac- 
cording to Cocker,” and that yet, when an expe- 
riment is made in a different way, they may find 
out that their calculations have only been dealing 
with part of the truth. Let us assume they are 
testing power of a certain sized cylinder as a gas- 
engine. A proper amount of gas and air is ad- 
mitted, and then exploded ; they find this equal to 
so many pounds lifted so many feet high, and 
adding power lost by friction, might say this was 
one horse-power, and quite right too, as far as 
the truth had been ascertained on the matter. 
Let, now, the gas and air, previous to explosion, be 
compressed to a certain degree; they would then 
find (after deducting the power used to compress), 
that instead of one horse-power, three horse- 
power had been developed. But where has this 

ower come from? At all events, we may be 
satisfied that that power had been latent in the gas 
and air; otherwise it could not have been given 
out. But our first experiment did not develop all 
the power existing in the mixed gases, neither can 
we measure the possible extent of power therein, 
until the utmost possible extent of compression is 
ascertained also. Then again, take chloride of 
nitrogen: here, to make this, we place a jar of 
chlorine gas over a solution of chloride of ammo- 
nium ; the gas is absorbed, and a drop of liquid 
like oil is found to have formed. Take this, touch 
it with a certain'substance, a most fearful explo- 
sion ensues, and no compression hasbeen used. Now 
calculate the value, in power, of the two ingredi- 
ents, used in the way of ordinary combustion ; how 
small a fraction would it be of the explosive power 
referred to? So much for calculation. It seems 
to me not unlikely that substances containing 
nitrogen will yet furnish ‘‘tho power of the 
future’’ under proper management ; for explosion 
is supplementary to the ordinary calculations on 
combustion. : 

To return to the electro-motor, all I contend is, 
that to use the direct power of the electro-mognet 
(if practicable), must be more economical than 
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part of the power delegated to an armature, or 
other extraneous body of iron. 
Barry -road, S.E. J. X. Huxley. 


VARIATIONS OF SPEED ON STEEP 
GRADIENTS. 


(20222.]—Tu following timings of twoof the 
up Midland expresses during last summer may prove 
of interest, as showing the difference of the running 
of aheavy train up stecp gradients as compared 
with that of a Jight train, and the slizht variation 
in their times down bank. From Luton the driver 
of tho light train had time well on hand. Like 
many other correspondents, I should be glad if 
“C. E. S.” could see his way clear to give us a 
diagram of the gradients on the Midland, and if 
you, Sir, would let it appear in our columns, 


Booxrp TIME. 


Leaves Leicester.. 6.32 p.m. 
Aniives St. Pancras 8.40 p.m. 


Ifeavy train drawn by two engincs = 17 or 18 
at least. 


Leaves Kettering .... 6.17 p.m. 
Arrives Kentish Town. 17.42 p.m. 
Light train not = 12 coaches. 

Mies to 


London. | 
99 Leicestcr.. \ 5.30.30 
leave.... 4 
ej, Kettering ) - 95 Kettering 
(2) pass .. J 1.24 leave.. } 6.18.8 
6413 — 51.22 — 27.37 
5S — 89.16 83.10 
Oi — åD. o0 * — 89.30 
49) Bedford.. 52.50 — 46.40 
4alł Ampthill. S. 4.25 — 06.25 
30! Luton.... 9 19.85 aos 7. 9.40 
215 Harpenden 25 43 — 16 55 
20 St. Alban’s 30.15 — 21.50 
15 Badlett .. 5529 — 26.50 
12} Bistree .. 35.15 — 29.53 
9) Mil Hill.. 41.27 — dart 
7 Hendon.. 43.41 — 35.19 
83 Finchly-rd 47.20 — 35.38 
A li a i 49.40 r am 40:48 
o'ppd at St. Pan- la 23a- Stppedat) ~ > 
cas baie P E 8.92.90 Kutsh Tn 1.41.15 


* Stopped S50cecs. at 583.S—2) min. lost in all. 


MEDICAL REPLIES. 


[20295.J—(17212 and 47237.)—Eacm querist will 
probably find help from five drops of *‘Fowler’s 
solution ” taken in water twice a day (after the 
first and last meals), The drops must be measured 
accurately, and if the medicine disagrees, it must 
be left off. Otherwise it may be taken for some 
weeks, until disagreement occurs, or the disease 
is relieved. ‘*'Whitesmith’’ should eat less flesh 
food, and more vegetables. 


(£7224).—Probably a form cf rheumatism of the 
tendon or bone, which will be relieved by taking 
five grains of iodide of potassium, and five grains 
of bicarbonate of potash twice a day in water. 


DEAFNESS (47239). — Unless querist has an 
accumulation of hardened wax in his ear, he had 
better put up with his infirmity. The best treat- 
ment for hardened wax is first to soften it, and 
then to wash it out with a finely-pointed syringe, 
so held as not toinjure the membrane of the ear, 
which is stretched across the bottom of the passage 
like the head of a drum. To soften tho wax use 
a mixture of half sweet oil and half paraffia lamp- 
oil, and instil ten drops into the ear every 
night for several nights running. Follow this 
by syringing out the ear with comfortably 
warm soap and water before going to bed. 
The passage of the ear should be quite clear 
down to the membrane, which is nearly an inch 
inwards from the external level, and can be dis- 
tinctly seen like a disc of thin parchment when the 
ear is held gently open, and a good light falls into 
the passage. This is practically all that can be 
usefully said in regard to deafness and noises in the 
head, and cases not curable by skilful syringing 
after softening obstructing wax, rarely get much 
benefit from medical treatment. It is most un- 
likely that querist will get, by coming to London, 
any benefit which cannot be given by one of the 
best doctors in Worcester. 


WEAKNESS (47253). — Querist is probably a 
nervous, worrying fellow, much given to intro- 
spection and thinking of his ailments. Among 
such patients, there is a regular class who may be 
described as ‘ worriers’’—people who, although 
there are always plenty of other people to worry 
them, must take to worrying themselves and worry- 
ing every one around them. Such men are never 
any good until they stop reading medical books, 
aud what they call ‘studiousness,’? and take to 
methodical, thorough-going cork, and ‘do some- 
thing.” 
preaching ; others—who have not time or strength 


to keep their own business going, to insure their 
lives for their families in case of their own pre- 
mature desth, or to build themselves up a 
permanent and comfortable home, instead 
of making the Sunday a ‘ day of rest,” can not be 
content without figuring in some didactic office on 
that day, instead of fitting themselves by rest and 
recuperation for doing thcir next week’s business 
like model citizens. Read Carlyle, and avoid 
running .to wind and tongue. Querist used 
«diagnosis? where he should use the word 
description, and thisis a symptom of just that kind 
of ‘*studiousness’’ which tends only to muddle- 
headedness. 
James Edmunds, M.D., &c, 
Grafton-street, Bond-street. 


WILDBAD AND ITS CURES IN THE 
BLACK FOREST.—II. 


(20224.]—To-pay I am face to face with pheno- 
mena which entirely baflle my reason. Here is an 
instance. A man, wounded by a bullet, which 
was extracted, complains of much pain and distress 
in the healed region. Like many thousands, he 
bathes in these hot springs. After a time, the old 
cicatrice, or scar, dissolves; forth issues, in due 
time, a small piece of cloth which had been buried 
a long time in the flesh, and carried in by the 
bullet. What charm is tbis ? How can the waters 
summon the old wound to reveal its secret, and 
dislodge the enemy ? Why should diseased bones 
be often cured in the hospitals here, the huge 
swellings of chronic gout and rheumatism disap- 
pear, lameness from accidents be relieved, paralytic 
teet be recovered to such an extent, that Wildbad 
is seriously named the ‘cripples’ bath ” ? 

During the years 1840—1573, the number of 
baths given to poor visitors alone amounts to 
447,642, of which 175,200 were taken in 1869. But 
in the year 1871, after the Franco-German war, 
26.15! were administered; sgo that, including 
soldiers’ baths, the free baths amount to 661,379. 
A fair argument for the goodness of the Stato 
arrangemcuts, aud the rare utility of the hospitals 
hers. 

One of the most interesting institutions of the 
place is the Herrn Hilfe (Herunhilfe). Here, 
such a collection of pitiable objects I have never 
seen in the English hespitals. Most of them appear 
at once to my eyes utterly hopeless. I have the 
reports before me. Taking the year 1569 at random, 
there were, during the season, 161 patients of these 
—most of them--dieadful cases; 34 remained no 
better, 19 were cured, 25 greatly benefited, 8) 
much better. 

The kiud of cases were such as these—boys, 
girls, and women (avoiding technical terms) :— 

General weakuess, scrofula (local), general 
scrofula, dizeased bones, rickets, chronic disease 
of the joints (some rheumatic), enlurged throat, 
foot paralysis. 

I shall now attempt to give some recent exam- 
ples, which I have gathered either irom the persons 
themselves or from their friends. 

1. A gentleman had been afilicted with a stiff 
neck the wholo winter, which resisted every remedy. 
Coming to Wildbad, ¿Arce baths entirely cured him. 
(A case of local rheumatism.) 

2. A lapidary had so violent a rheumatic swelling 
in both legs (to use his own words) he feared they 
would burst. This case was, doubtless, rheu- 
matic gout. The Wildbad course entirely relieved 


m, 

3. Mr. Robertson informs me his right foot and 
ankle were enormously enlarged with a similar 
attack. His Edinburgh doctor ordered him to 
Wildbad, with a most successful result. 

4, A young lady was here totally lame from 
paralysis of the lower limbs, somewhat emaciated 
from long illness, and sufiering. Mrs. M., of 
Frankfort, now here, informs me she was perfectly 
restored here; and the last time she saw her she 
had married, become tall, stout, and robust in a 
marvellous manner. 

5. A gentleman is now here who is a walking 
marvel. Some years ago, when about twenty-one, 
he was struggling in play with a comrade at an 
open window some l0ft. above the parterre. Ho 
was suddenly thrown backwards, bent his spine 
over the sill, and toppled over into the garden. 
His injuries were severe, his limbs were paralysed ; 
he lay helpless in bed for many months. He was 
brought to the Wildbad baths, and was almost 
completely restored; married the daughter of one 
of the leading physicians here, and is, indeed, quite 
a walking advertisement for the place. 

I am informed by Dr. B., who resides here, that 
a very severe case of eczema, in which the ley and 
ankle were enormously swelled, and which had 
resisted all previous treatment for three years, was 
cured by the baths in less than a month. He 
partly attributed this result to the purity of the 
water containing so little salts as four grains to the 
pound. The result of twenty-seven years’ experi- 
ence here (he says) is very much in favour of the 
efficiency of the baths in cases of broken bones 


Many such men have a propensity for | united, but attended with stiffness and pain—in all 


kinds of wounds, especially of a military nature, 
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and in every case of chronic rheumetism, causing 
pain and stiffness. I could easily multiply recent 
cases of relicf, but these are a very fair sample. 

I have already detailed a few cases descriptive 
of the typo of disease adapted for a trial of these 
baths. I shall now briefly recount what some 
other physicians have observed :—‘‘ Wildbad is to 
Schlangenbad what tho reality of a place is to its 
panorama.” ... It is superior to most of the 
principal Spas of Germany in the beauty and 
romance of its cnvirons. ... Nature has done 
everything for the invalid in this Spa.” 

Dr. Granville relates: M. Berchthold, 26 years 
of age, after a severe fall, experienced an affection 
of the right hip. Four months afterwards, exces- 
sive pain accompanied his walk with crutches. In 
five months he could not press upon his heel, but in 
thirteen he experienced the most dreadful sufier- 
ings. The second bath at Wildbad caused him 
pains in the loins, the third increased it to excess ; 
he was compelled to leave the Lath and be placed 
in bed. Ina few minutes a great sense of coldness 
was followed immediately by copious warm per- 
spiration around the hips. Inan hour he left his 
bed without a stick, free from pain. Herr Bercht- 
holt now walks upright and straight, as though 
nothing had happened. He relates another. (Be 
it remembered his expenses at Wilduvad were only 
eleven shillings and fourpence.) Cases of this kind 
must then have been very plentiful. I was return- 
meg from visiting the Royal Chambers. I ad- 
dressed a lady with whom a boy of 14 years was 
walking slowly, with a hope that the inv. lid might 
derive all the benefit she could wish. Yes, truly 
she replicd, ‘Mon fils vient de jeter ses béquilles 
aujourd’hui même; we are in high spirits... 
The physicians at I looked upon him as lost... 
I have reason indeed to biess thess baths, and I 
am happy. Il etait p-rdu3 de tous ses 
membres, et lo voila maintenant qu'il se pro- 
mener!” 

G. W. Royston-Figott, I£.D., F.A.S. 


(To be continued.) 


MR. WASSELL'S SFECULUM TESTING. 


[20225.]—So many able writers have touched 
upon this subject, that it would be presumptuous 
in me to take up your space by more than a few 
remarks. Ihave been employed for many years in 
making specula, and for a long time felt the great 
need of just such a friendly union of talent and 
experience as Mr, Wassel! has collected, and which 
I look upon as a remarkable iustance of the 
chivalrous spirit an esteemed contemporary 
(Musical Opinion) has said the EnGrisa MECHANIC 
has done so much to foster among its readers. 

I have tested my specula in every conceivable 
way, but have found the one mentioned by Mr. Bell 
as the most reliable. I am also quite of his opinion 
that an exquisite figure can only be obtained by 
a kind of intuition which is the result of long 
experience, rather than by any mathematical 
formula, though I donot underrate the advantages 
derivable from having a correct formula to start 
with, feeling as I do tbatif I had had the same 
advantages as will shortly be within the reach of 
our readers, it would have saved me years of un- 
certain plodding. Jt is, therefore, with great 
pleasure that 1 send a Gin. speculum for Mr. 
Wassell’s examination, and wish him every success 
in his meritorious endeavour to place a reliable 
formula within the reach of amat«-urs. 

D. Richards. 

132, Duke-street, Liverpool. 
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MR. SCOTT RUSSELL AND THE VIENNA 
DONE. 


[20226.]—In roply to letter 20206, page 357, I 
may say that I feel very much surprised indeed by 
the conclusion arrived at—viz., that expansion and 
contraction are to be disregarded, as far as relates 
to atmospheric changes of temperature. I can 
state as a fact that when the tirst railway was 
laid down in Australia, from Melbourne to Geelong, 
that the rails were laid as is usual in this country, 
and when the sun shone upon them they expanded 
immediately, and having no room, some bulged 
inwards and others outwards, and the engine 
speedily got amongst the sleepers; the rails had to 
be almost all lifted, and spece left for expansion. 
I am also confident that I read in the Glasqow 
Mechanics Magazine, years ago, that the Britannia 
Tubular Bridge across tie Menai Straits expanded 
and contracted no less than llin. between summer 
and winter. But I think that it is easy to under- 
stand that in the case of a dome, the principal ex- 
pansion would be upwards, and not outwards. 
suppose that the writer is aware that it would be 
a very risky performance to go into a smithy early 
in the morning (before suurise), and to pick upa 
bar of iron from the floor and attempt to straighten 
it by blows without first taking the chill off it, 
and that said bar could be proved to be shorter 
before it was warmed, which can easily be— Q.E.D. 

June 23, J. J. A., Liverpool. 
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OHIME-CLOCK MAKING.—II. 
(20227.])—TuE frames being mounted, we will 


next proceed to make the weight-barrels. These, 
are each formed of stout tubing, ldin. long and 2in. 
diameter, with caps to fit in each e These 


caps have flanges cast on them, rather larger than 
the inside of the tubing, to allow for turning trae 
when attached to the arbors. The arbors are: made 
of 5-lGin. round steel, roughly filed up to an 
octagon for about 2łin. of their length; drill three 
of the caps truly with the flanges, using a drill that 
will allow the octagon portion of the arbor'to be 
driven tightly into the caps. Centre the arbor, 
and set them astrue as they can be got; turn the 
flanges to fit the tubing, the ends of which should 
also be turned true; drill the three remaining caps, 
and turn their flanges to fit tubing. These caps 
will. form the ratchets for winding, and should be 
much thicker than the front ones. The barrels 
may now be put together, and pins put right 
through the tubing and flange to secure them. It 


is also advisable to run some soft-solder in toinsure 


all being fast together; next put the barrels in the 
lathe and turn the whole true. The barrels are 
now ready to be grooved for the line, and the 
ratchets cut. Tho grooving may be done in a 
screw-cutting lathe or fusee engine. They will 
each require 16 tarns for eight days, and are best 
cut with a left-handed thread, so that the 
weights may be out of the way of the pendulum 
when they are nearly down. The ratchets 
are, of course, best cut in a wheel-cutting 
engine. When this is not practicable, they 
may be cut with a three-square file, no very 
great accuracy being necessary, providing the click 
gets fair hold of each tooth. ‘I'he teeth must be 
cut so that each barrel winds the same way that 
the hands of the clock travel. Having completed 
this, pivot the barrels into the frames, allowing a 
little end-shake between the shoulders of the pivots 
and the frames. The barrels for the hour and 
chiming-trains must be pivoted-in so that there is 
room between the caps on the winding end of 
barrel and the frames for the wheels next above 
them ; but the guing-barrel must be pivoted close 
up to the front frame to allow of the centre and 
third wheels being put behind the great wheel. 
Leave the front ur winding ends about jin. diam., 
and lzin. long. 

_The wheels and pinions are next wanted. The 
81ze8 Of wheels may be taken from Fig. 1 (that has 
been reduced by the engraver to one-third the full 


size). The numbers of the teeths are as follow :— 
Hour Going. Quarter. 

144 pin. 12 Wit pin. 12 144 pin. 12 

5 SO p, 10 0 ag. 28 

12 y 8 Tas -yy A0 OTe gy 8 
I y 8 3U ’scape 5 gy 

8 pins in pin- nut of 40 on 

wheel. chime-barrel. 


_ We shall also require a wheel about the same 
size as the pin-wheel of 8U in the hour striking 
train, cut with 7S teeth, to carry the locking- 
plate ; also a brass pinion with § teeth to driveit. 

W. Baldwin. 
110, Richmond-road, Dalston, London. 


ON THE FLOW OF WATER FROM A 
PIPE WITH A FLAP. 


[20228.]—Trustina that a few further remarks 
upon this subject will not weary your readers, I 
venture to put the observations contained in my 
last communication into more of a mathematical 
garb, assuming, as the cause of the phenomenon, 
ae pressure on the inner surface of the 

ap. 

We will firet consider case (1), and find an ex- 
pression for the horizontal thrust of atmospheric 
pressure necessary to move the flap through a 
given angle (9). 

Let W represent the weight of the flap, and T; 
the tension at the hinge. ‘hen the tension at the 
hinge, when the flap is drawn out of the vertical 
through an angle 6, will be, T: = W / sin. 9. Re- 
solving this tension into its two components, we 
have a horizontal thrust, Ta = W sin. 8 / sin. 4, 
where 6 is an angle made by the flap with a hori- 
zontal line. If 6,, be the angle made between a 
line tangential to the curved surface of the water 
and the flap, we have for the atmospheric thrust, 
Ta = W. sin. (9 = 411) / sin. 6). 

By applying these formu! to the case in ques- 
tion, I obtained for the atmospheric thrust a pres- 
sure of 58'32lb. This result, it will be seen, does 
not tally with that stated in my last letter (which 
should be 570in. lb., and not 5°70lb.); but it must 
be remembered that in the present instance the 
pressure merely represents the actual force neces- 
sary to move the flap through a given angle, the 
force being supposed applied at the.bottom, whereas 
in the former case the force was supposed to be 
distributed over the surface. This, doubtless, 
accounts for the variance. 

Case (2) was that in which the flap was in con- 
tact with the water, and did not alter its position 
on the pressure being removed. There is nothing 


phenomenal with regard to this, as it may be attri- 
buted to molecular forces, which we will call T.. 
In case (3) the flap was pressed close to the mouth 
of the pipe, and, on pressure being removed, re- 
turned to the same position as in (2). 
there must be the inequality, 


W. sin. (6 _ ĝu) 
ain. 0, t 1} 


where z.is the angle of capillarity, as we may sup- 
pose the tension acting ap the flap, and I the 
moment of inertia of the flav, whieh, by using the 
notation of the inte calculus, is, I = /f 2? .dzdy. 
(Vide Rankine’s ‘“‘ Applied Mechanics,” &c.) 

Case (4) can be accounted for in the same manner 


as Hs C. H. Romanes. 
orthing, June 20th. 
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AUTOMATIC COUNTING APPARATUS. 


[20229.]-—TuHE sketch represents the end-view of 
the Automatic Counting Apparatus, one-fourth 
actual size. The care and attention necessary in 
counting with the division-plate and spring-index 
pointer is familiar to all using the lathe for orna- 
mental purposes; and many a beautiful work has 
been seriously damaged, or entirely spoiled, by an 
error in fixing the pointer in a wrong division, 
either through defective light, interruption, or 
other cause. To remedy this, various contrivances 
have been had recourse to, but all have failed in 
one respect or another. I have recently made an 
apparatus, designed by a member of the Amateur 

echanical Society,* and exhibited at the last 


Nai 


Conversazione of the Society, which most com- 
pletely effects the desired object of rendering an 
errur impossible. 

The apparatus consists of a sleeve fitting on to 
the mandrel, on which a handle moves freely. To 
it is connected a lever, acting on another forming 
a large portion of a circle. The latter, when at 
rest, 1s eccentric with the axis of the mandrel, but 
becomes concentric when the straight lever is 
pressed on. A wheel, accurately divided, also fits 
on to the sleeve, and is secured by a washer and 
nut; into the wheel gears a pawl connected to the 
handle. Against the lathe-head is a disc carrying 
two stops: on the one the handle rests, and by 
the other the required number of divisions is re- 
gulated. A detent, connected with a spring, fits into 
the space between the teeth, and keeps the whole 
perfectly steady. 

In using the apparatus, all that is necessary is 
to raise the handle till the pawl drops into the re- 
quired division, then to bring the movable stop on 
to the handle and fix it. Before depressing the 
handle the lever is pressed down, by which the de- 
tent is released from the wheel, and the whole moved 
downwards till arrested by the other stop, when 
the detent automatically falls into the proper divi- 
aon the wheel, and the mandrel again becomes 
fixed, 

The great advantage of the apparatus is that in 
working it is not necessary to look at it after it 
has been set, and the handle can be raised and de- 
pressed without the position of the lathe being 
changed. Mr. Ashton has since added two other 
levers, the one counting backwards, the other 
counting either way; but in the latter the detent is 
let into the divisions of the wheel by releasing the 
lever, and does not drop in automatically as in the 
others. Wheels of any number of divisions may 
be made, but one of 120 and another of 96 will 
accomplish nearly all that is required. I have also 
made from the design of the same gentleman a 


> Mr. Ashton, of Park-square. 


In this case: 
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universal cutting-frame requiring no guide pulleys : 
it takes a much deeper cut than others, aril cut 
into shoulders and angles. 
Henry S. Frost, 
Engineer, Lathe, and Tool Maker, 
45, Mortimer-strest, Cavendish-square, W. 


SOREW-CUTTING IN AN ORDINARY 
LATHE. 


[20230.]—To cut screws with an ordinary slide- 
rest we fit change-wheels to the face-plate or catch- 
plate of lathe. We lengthen the screw of the 
slide-rest, and upon it we fix corresponding change- 
wheels. A swing frame is required, and with a 
few change-wheels, a variety of threads can be 
cut accurately. 

Thomas M. Bear. 

Britannia Works, Colchester. 


OHEAP BUNSEN BATTERY—OOP.: 
PERING CARBONS. 


(20231.]—Cur a piece of sheet-copper to just fit 
in the bottom of a salt-jar; to this solder a piece 
of copper wire a foot long. attach this to the copper 


‘terminal of a Daniell or Meidinger cell; cover the 


copper for the depth of an inch with crystals of 
sulphate of copper, then fill to an inch above tho 
crystals with sulphuric acid; dilute with 10 parts 
of water ; twist a wire round the carbon and lead 
it to the zinc of the battery; place the carbon in 
the salt-jar so that it rests on crystals and leave 
for about three days, when it will be well 


coppered. The copper should be bright red. After 
coppering each carbon, add a few crystals of 
8 prn of copper. If tbis method is too slow, I 
will give one by which they can be coppered all at 
once; but the apparatus won’t be near so easily 
made, and will cost more. H.T. B. 


BEAUMONT’S PHOTOGRAPHIC 
SHUTTER. 


([20232.]—Prnruars the following description of 
an instantaneous shutter I have just made may 
interest the photo. readers of ‘‘ours.’’ It is made 
to suit a half-plate lens, and the revolving disc is 
shaped in the aperture so as to give the foreground 
of the picture about three times the exposure of 
the sky. There is an index on ratchet R, also on 
friction-screw I, for adjusting the disc to any de- 
sired exposure at will. To make the exposure, I 
have introduced a rather novel arrangement —Vviz., 
a piece of sewing-cotton, to one end of which is 
fastened a small button, weighing about +drachm , 
the other end of thread is attached to lever L, as 
shown. The button is not heavy enough to pull 
off the catch by its own weight, but when dropped 
from the hand pulls down the catch lever L, re- 
leases the disc, and makes the exposure. Descrip- 
tion: FF are two pieces of mahogany, back and 
front respectively, Gin. square, jin. thick; these 
are screwed together, jin. apart, between which 
the disc D revolves, disc in. diam.; A AA, aper- 
ture, ljin. in diam.; B, bar, carrying C, click; R, 
ratchet, fixed on the end of box containing spring, 
not shown; S, screw for tightening or slacking 
friction-spring inside shutter; L, lever, for hold- 
ing disc ready for making the exposure; T, cotton 
thread, with small button or weight attached. 
There is also a small arm on the disc-axle in front 
of ratchet, not shown, for setting the shutter, and 
a catch for holding the aperture open while focus- 


ing. l 
_ The above shutter, when made, is ad justed and 
indexed so that it can be set to go off in any de- 
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sired fraction of a second. How to divide the 
indexes :—Take a circular piece of thin white card- 
board about Gin. dia., and black it by means of a 
candle about din. from the outer edge. Makea 
small hole in the centre, and fix it on spindle of re- 
volving disc. Now get a tuning-fork of known 
note (a C fork makes 256 vibrations per second) 
and on the end of one of the prongs gum a strip 
of pointed cardboard. The shutter is now set to 
go at its slowest speed, the fork made to vibrate is 
held with the paper point just touching the card- 
board disc, and the shutter let off. The paper point 
on the fork will scrape away the soot in a wavy 
line, each wave representing one vibration of the 
fork. Now, if there are 25 waves to an inch, and 
the shutter at the same radius moves through the 
space of bin. in opening and closing the lens, it 
will be 256 — 25 x 5 = 2, or half a second. The 
indexes are now marked at this place. 
is then set to go off at its quickest rate. 

this gives 3 to the inch, then 256 + 3 x 5 


say ee 
= 1, oF 


FRONT 


q 


the 17th of a second. The indexes are again marked, 
and the spaces between the two divided. 

It will be seen that the exposure is adjusted to 
any desired time by merely turning the indexes to 
the figures required. I have tried to make the 
description as lucid hs possible, and anything not 
quite clear shall be glad to explain, or will make 
them to order. C. R. Beaumont. 

Cooper-street, Withington, Manchester. 


NOTES ON DYNAMO-MAOHINES. — V. 


[20233.]—39. In note 19 we have referred to the 
action of the shunt dynamo. This action is repre- 
sented by the curves ia Fig. 8. These curves 
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RESISTANCE IN OUTER CIRCUIT IN SIEMEN'S UNITS 


result from a number of experiments with a 
Siemens machine, running at 500 revs. per minute, 
of these dimensions :—Helix 24 part commutator, 
336 convolutions of 2:5mm. wire, ‘4014 Siemens 
units resistance. Field-magnets 2,240 convolutions, 
3mm. wire, 4°46 Siemens units resistance. Dis- 
tanceson the horizontal line represent resistances 
in the outer circuit in Siemens units, and the 
scales on the left-hand side measure the E.M.F. 
and current on the ordinates 1, 2, 3,4, &c. Curve 
I. represents the total current flowing through the 
helix, which at the brushes is divided into two, a 
current opr eean ked by curve II. in the outer 
circuit, and a current represented by curve III. 
flowing round the fiold-magnets. CurveIV. gives 
the E.M.F. in volts. 

40. That we may be better able to compare the 
shunt with the ordinary dynamo, to represent the 
action of the latter, let us take curves, Fig. 9, 

awn ina similar way. This dynamo is of the 
ordinary type, and constructed by Siemens to the 
following dimensions :—Helix 24 part commutator, 
336 convolutions of 2-5mm. wire; °4014 Siemens 
units resistance, Field-magnets, 612 convolutions 
of 56mm. wire, °3065 Siemens units resistance. In 
this diagram curves I., II., and III. correspond 
the current flowing through helix, field-magnets 
and outer circuit being the same. Curvo IV., as 
before, gives the E.M.F. in volts. As the re- 
sistance in the circuit is diminished, it will be 
observed that here the current rises much more 


rapidly than in the shunt dynamo (see 
Note 19). In Fiz. 8 the current is fairly constant 
for a resistance of from 3 to 4 or 4 to 5 ohms, 
while in Fig. 9 the curve representing the current 
is very steep, and a small change in resistance 
makes a considerable difference in the current. A 
careful comparison of Figs. 8 and 9 will make the 
action of the two machines plain without further 
explanation. In the ordinary dynamo, the E.M.F. 
is greatest when the machine is short-circuited, in 
the shunt when the circuit is open, or, in other 
words, when the resistance is a minimum in the 
ordinary dynamo, the E.M.F. is a maximum; in 
the shunt, when the resistance in the outer circuit 
is a maximum, the E.M.F. is also a maximum. 

41. Curves such as we have described ought to 
be supplied by the makers with each dynamo- 
machine. These provide all the formule necessary 
for the particular machine, and tell at a glance 
what the machine can do and what it can not do. 
The curves ought also to guide us in the choice 


of a machine. It is obvious that the shunt-dynamo 
ives the best results as far as steadiness of current 
is concerned when working under a varying resist- 
ance. 
42. The shunt-dynamo is extremely useful for 
incandescent lighting, since, owing to the E.M.F. 
increasing with the resistance, any number of 
lamps, from one up to the maximum number, can 
be lit up. If the incandescent lamps are arranged 
in parallel circuit, and the current through each 
lamp is to be constant, the generator must be 
arranged so that the total current flowing is pro- 
portional to the number of lamps alight, or, in 
other words, © x R (where R is resistance in the 
lamp circuit), i.e., E.M.F. at terminals of machine 
must be constant, and something must be done to 
satisfy this condition. l 
43. To understand how the current through each 
lamp varies as the total number of lamps is varied, 
let us take the machine the curves for which are 
represented in Fig. 8. Suppose we have 30 incan- 
descent lamps of 30 ohms resistance each, equal to 
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a total resistance in lamp circuit of one ohm. 
According to the diagram, we will have a total 
current of 32 ampères, or a little over 1 ampère 
througheachlamp. Let 15 lamps be extinguished ; 
the resistance is now 2 ohms, and current through 
each lamp 1'3 ampère. If other five lamps be 
put out the current through each of the remaining 
ten will be 1'4 ampère. Finally, le$ the lamps in 
circuit be reduced: to five—the current through 
each will now be 1-6 ampère. The light will vary 


in a much greater ratio than the currents, also, the 
resistance of the lamps will not remain quite con- 
stant, as we have assumed. The way in which the 
resistance varies with the current will be con- 
sidered further on. 

44. A comparison of Figs. $ and 9 will show that, 
with the ordinary dynamo, on extinguishing a 
number of lights, those remaining will become 
dimmer instead of brighter; consequently, the 
speed of the machine will have to be txcreased and 
not diminished, asin the shunt dynamo. In Fig. 8 
the current curve is not steep enough to satisfy the 
condition of Note 42, and in Fig. 9 the curve is too 
steep. 

45. Fig. 10 shows the curve for a magneto 
machine or a dynamo, the F-magnets of which are 
excited by an auxiliary machine. The total 
E.M.F. is 100 volts. The current curve is some- 
what similar to that for the shunt dynamo. Taking 
incandescent lamps of 30 ohms resistance each, for 
60 lamps, we have 1°6 ampère through each ; for 30 
lamps 2 ampères, for 15 lamps 2°56 amperes, for 10 
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lamps 2°8 ampères, and finally, for 5 lamps, over 3 
ampères through each. In drawing this curve it 
has been assumed that the E.M.F. remains con- 
stant; but, strictly, this is not true for all currents 
flowing through the armature. As the current in 
the armature decreases the E.M.F. increases a 
little, because the magnetic field produced by the 
current in the armature tending to neutralise that 
created by the current round the field-magnets is 
reduced. Thecase is then somewhat worse than 
sppoars from the curve. On the assumption that 
E.M.F. remains constant, however, a curve for 
speed correction has been drawn, represented by 
the dotted line. The E.M.F. is ee Src to the 
speed consequently for a fixed resistance (say, 
2 ohms), the current is also proportional to the 
speed. ac represents the current we obtain at 
500 revols. with 15 lamps, but a dis the current we 
desire to have, so that the lamps may be of the 
same brilliancy as when there were 60 in circuit. 
Conseanently: as ac is a b, go is 500 to the required 
speed. 

46. Where there is a number of machines, all 
working different circuits and driven from one 
engine, it is impossible to reduce the speed 
of any particular machine. The most con- 
venient way to diminish the E.MF. io the 
case of the separately-excited machine would 
be to switch a resistance into the circuit of 
the exciting dynamo. If working with a shunt- 
dynamo, the plan adopted by Edison, of intro- 
ducing a resistance into the shunt-circuit might be 
employed. But in all these cases, that C x R 
may be constant, something must be done, either 
in the way of reducing speed, or introducing 
resistance. It is easy to have an instrument 
recording E.M.F. at terminals of each machine, 
which might ring a bell when the E.M.F. varied 
appreciably, and thus call attention, so that fhe 
requisite adjustment might be made, or some 
system by which the resistance might be intro- 

uced mechanically, might be devised. These de- 
tails, we shall not, however, consider at present. 

E. 


CONNEOTION OF BATTERY CARBON. 


(20234.]—I bra to bring to the notice of the 
readers of the ENGLISH MECHANIC a simple and 
effective plan I have designed for the connection 
of battery carbon. A bindiog-screw may be used, 
orin lieu thereof, a piece of bright copper wire 
with the end flattened. But now for the descrip- 
tion of the plan. Bore from the centre of the top 
of the carbon (a block is most suited for this plan) 
a fin. hole for about lia. down, with a jin. drill 
or centre-bit. Then melt some lead over the 
kitchen fire, and pour it into the hole, filling it. 
The binding-screw may be put in the lead when it 
is still melted, or held while the lead is being 
poured around. The carbon, preparatory to the 
eading, should be slightly enlarged at the base of 
the hole, as shown at Fig. 1, or better still, as at 
Fig. 2, which has two holes bored at right angles 
to the large one, with their ends stopped up 
with any suitable material, such as a cork or piece 
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of wood. This plan prevents the lead falling out, 
as if contracts when cold. The binding-screw may 
be easily removed,as it leaves a thread in the lead- 
top. This plan isa very simple one, and saves a 
great deal of lead, as in the other methods a lead 
cap is melted right around the carbon head, thus 


usinga larger quantity thin in the plan I have 
set forth. In acarbon plate which is too thin to 
allow of a hole being bored in the top, a hole may 
be sunk in the flat side right through (and counter- 
sunk each side), thus having the binding-screw at 
a right angle to the carbon. I hope this will be 
of some use to our readers. 
Beetle Crushers. 


REPLIES TO QUERIES. 


—+4++— 


*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


[46398.]-—L. and N. W. Engines.— 955, Charles 
Dickens, Feb., 1882, stationed at Manchester (16) ; 
know nothing of others.—DvBLIN. 


[46403.J—Cottage Building (U.Q.)—‘‘Em- 
ployment has a very good notion of a cottage. 
ve rooms l4ft. square would, I should say, form 
avery fairsample of a house. Here is a possible 
arrangement of sucha house. The various quanti- 
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Y, fireplaces; C, copper; L., borrowed light ; D, 
doors; W, windows; R, ridge of roof. 


£500, if put to competition.—DITTON. 


[46648]—Ohimney on Girder (U.Q.)—If the 
chimney-breast does not project more than the 
thickness of the wall, it may be either brought out 
on corbelling in narrow steps, or built upon a 3in. 
York-stone landing, the full length of the breast 
and full width of wall. If anywhere in the Metro- 
politan district, do not forget the 20th section of 
the Metropolitan Building Act.—Drrron. 


(16470.] Diagrams of Oscillating Engines 
as on London River (U.Q )—“ An Old Fitter” 
will at once see by my rude diagram how the dia- 
grams can be taken, as I have often taken them— 
but cannot say if as on London river, as I am too 
far North for that. A, large spider-grooved wheel 


circumference a fraction more than length of 


engine-stroke ; B, small grooved wheel, circum< 
ference sufficient to give indicator necessary travel ; 


C are two brackets screwed into cylinder-cover, 


ELEVATION 


PLAN 


with bearings for spindle, on which the two grooved 

wheels are keyed; D, small spiral spring fast- 

ened on spindle and at O, so as to keep cord tight 

at F; E, supposed indicator; F, piston-rod head, 

with small pin where cord is attached to, and 

roe over the large grooved spider-wheel.— 
ARINO. 


[46505.]—Movable Stage (U.Q.)—Formovable 
stage 36ft. by 24ft., frame together nine trusses, as A, 


TI TT TI 


of 3 by 3 timber for sills, uprights, and struts, and 
3 by 4 heads; set these trusses upon the tables, as 


shown on B, and connect together with ties C, 


3in. by 2in., three to each truss, firmly secured by 


hooks and eyes or pins, and stiffened by pieces D, 
3 by 2, which are fixed to the trusses A by hinges, 
and secured to ties C by cabin-hooks. The joists E, 
7in. by 3in., to be notched down over trusses 80 as 
not to shift, and placed 12in. apart. The floor may 
be of 1} boards, ledged and tongued in pieces, 3ft. 
by 12ft.; these pieces, if screwed down to joists, 


each with six screws, will keep all firm. The front 


can be filled in with boarding, ledged and 
tongued, and screwed at intervals to the ends of 
joists. Cost about £50, and will pack into space 
24ft. by 4ft. Gin. by 4ft.—DiTTon. 


[46804.] — Furniture Oleaning.—Some cold 
tea, the leavings after your breakfast, if you have 
not been draining your teapot too dry, will remove 
a great deal of ‘“‘ nasty black stuff” from your 
furniture. Weta small piece of soft woollen or 
linen rag in the tea, then wash your chairs, or 
tables, or bannister-rails; then dry with a very 
soft duster and plenty of ‘‘elbow-grease.”’ It is 
a valuable remedy for cloudy spots. Never rub 
with “varnish ” or ‘polish’? without a washing 


first. —H. O’B. 


[46828.1 — Railway Brakes. — The G.W. 


vacuum brake is created by eoon and maintained 


by ponp, and, I believe, differs only from the 
Midland in the construction of the cylinder. It is 
a two-minute brake, but some cylinders take longer 
to leak off than others. I once timed a cylinder 
to four minutes, the wheel being locked for two 
yards when the train started. The only complaint 
the drivers make against this brake is that it does 
not ‘hold’? lopg enough, which (as on the 
Midland), is the result of the power leaking away 
in so short a time. They are all of opinion that 
the brake would be much more serviceable if it 
would remain on until released. In order to apply 
the brakes on each carriage as nearly as possible at 
the same moment, a valve is provided in each van, 
so constructed that any sudden increase of pres- 
sure in the pipe instantly causes the valve to open 
automatically and admit a supply of air after 
which it eloses again by its own weight. The 
driver is required to have l10in. of vacuum on 
starting, and not less than 20in. when the train 
is running, and in descending inclines the vacuum 
brake is to be used in preference to the hand 
brakes. I hear the L. and N.W. are fitting a 
vacuum brake to their Irish mails. Can Mr. 
Stretton say whether this is correct, and, if so, 
what brake jtis? I think they have made a great 
mistake in not fitting the Westinghouse to their 
stock—a system we should like to see adopted by 
this company.—NorrH STAR. 


[46847.]—Equation.—I do not think that the 


introduction of tho arithematical progression into 
the solutjon of this interesting problem helps us in 
any way. By its aid, Mr. Davies proves that =x 
=9 + xy/2; but this can be obtained directly 
from equations (c) and (d); so we have the same 
difficulty as before—viz , the signs of the two sides 
of the equation after completing the squares and 
taking the square roots. My meaning will be made 
clear by the following equation :— 


(6 — 4) = — (8 — 4) 
which is evidently correct ; square both sides, and 
we get 

(5 — 4)* = (8 — 4)*. 


Now take the square roots, and note the signs 
which I will put in words to prevent mistake. 


Minus plus 
or 5-4 | = or 3-4 
plus. minus 


This is only correct if we take the upper signs or 
the lower for both sides. It will not do to take 
the upper sign of one side and the lower sign of 
the other side, unless each side happens to be = 0; 
but in the problem we are trying to solve, we can- 
not take this for granted. This shows us that it 
is quite possible to solve a quadratic in the usual 
way, but that the result may be misleading unless 
we attend to the signs of both sides. Asa further 
proof of the fallacy of this method of solving the 
problem, let us take the same original equations, 
but with different values for the symbols; suppose 
Ley tz=2l; r +y + 2% = 153; zy = 3z 
(z — y). It will be found that z = 6, y =6,2 = 
9, will satisfy all the equations; but if the method 
of solution as given by Mr. Davies be adopted, we 
will obtain zy = 24, zy = 72, which is evidently 
wrong.—M.I.C.E., Bath. 


[46847.]—Equation.—Mr. Lane Davies’ second 
solution (p. 358) is identical with his first (p. 226) ; 
for, though by multiplication he obtains from (c) 
and (d) an equation (8) which is independent of 
either separately, he substitutes in it a value of zz, 
which is derivable from (c) and (d) jointly, and 
thus obtains av equation that can depend only on 
the result of eliminating zx from (c) and (d), viz., 
sry +4 y>=9(e). Tho substitution might just 
as well have been made at first, and then the 
equations to be multiplied together would have 
been, as in the first solution, merely varying forms 
of the single equation (c). The method is thus 
practically an attempt from one equation (e), of 
the form 4 zy — 3 = + (6 —3 yz), to obtain 
another 4 xy — 3 = — (6 — 4 yz) independent of 
it, and shows that Mr. Lane Davies has not yet 
quite mastered the fallacy underlying the school- 
boy-proof, that 1 = 0, which is of the same nature. 
His mistake in the second solution is in taking the 
value of zx from the ‘‘progression’’ without 
tracing its origin, the progression itself being abso- 
lutely useless. Mr. Lane Davies does not, how- 
ever, quite understand (p. 312) when equations 
are identical, so that he may not at once assent to 
the above criticism ; but that his method is wrong 
may be ‘proved by showing that it leads to an 
infinite number of solutions. After substituting 
the value of zz in (8), reducing the square 
and dividing throughout by 3, he adds 36 
to each side to make it a perfect square; 
if instead, we add 27 + n? — (n — 3) zy, and 
(n — 9)? + 2 (n —3) zy to the left and right-hand 
sides respectively, 7, being any number whatever, 
and these quantities being equal by virtue of 
equation (e), we again make both sides perfect 
squares, in the form (} zry — n)? = (9 — n — $ zy)', 
whence the method would give zy = 2n, zy = 3 
(9 — n), and soxzz = 9 + n, their values being 
6, 18, 12 only in the particular case when n = 3. 
That this special case should suit the original equa- 
tions is only by accident; if for 11 and 49 in 
equations (l) and (2) were substituted 47/10 y 5, 
and 769 /20, we should still get equations (b) and 
(c); but would have to take = 6. We should 

et the above indeterminate values of zy and zy by 
directly solving (¢) in the ordinary way: if then, 
having found that of z z by substitution ia (c) or 
(d), we deduced the values of 2”, °, <*, and substi- 
tuted them in (2), we shall get 3 n (9 + n) / (9 — n) 
+6n (9 —n)/(9 +n) + Ya (81 — n?) / n = 49, 
or 49 n$ — 282 n? + 1782 n? — 23814" 4- 59019 = 0 
as the biquadratic equation whose four roots 
are required to give us the necessary four values of 
x,y orz. One of these is 3, another 6:977811 very 
nearly, and the others imaginary.—R.E.B. 


[46859.]—Indigo Blue Dyeing.—The differ- 
ence between R. Holliday and Sons’ method, which 
was invented by Lalande and Shiitzenberger, and 
the woad vat consists in the use of bisulphite of 
soda, zinc dust and lime instead of woad, &c. ; the 
process is protected by patent, and the only license 
fee required is an undertaking to buy the chemicals 
from R. Holliday and Sons, who give all particu- 
lars, and, if required, send a dyer to teach the 

rocess. The advantages are that one vat answers 
or both woollen and cotton by using it either hot 
or cold, according to the material to be dyed. The 
vat is set in a very short time, and the bath can be 
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exhausted—i'e., all the colouring matter can be 
made to combine with the fibre.—S. J. SIMPKIN. 


[46875.]—Model Electric Engine.—The dis- 
tance between the magnets being 5-16in. only, I 
should not make the keeper thicker than 1-16, 
which would leave a stroke of jin. This would 
make the mass of iron of the keeper objectionably 
small, and I advise you, therefore, to place your 
magnets 3-16 further apart and to make the 
keeper jin. thick, which would leave the stroke 
unaltered. Make the middle part of keeper 5-1Gin. 
thick, and screw into its centre a rod 3-lGin. 
thick (BE in the sketch), the other end skewing 
into a boss at the lower edge of the beam. BE 
should have a projection of the side turned towards 
F and MM M, with a 1-16 hole for a pin, to which 
is connected by means of a fork-joint one end of a 
1-16 wire. This wire, I believe, is what “R. W.” 
has denoted by N. The other end of N is similarly 
connected to a boss and pin on F, the latter turning 
on a pivot, which may be formed by a stud screw- 
ing into one of the fly-wheel standards (I I in the 
sketch). ‘‘R. W.” has indicated the pivot in 
Fig. 3 just above wires 2; find its best position by 
trial. Allthe connections are distinctly shown by 
“R. W.” in Fig. 2. The length of your crank 
should be half the stroke of C, which is about 
3-1Gin. (Rathersmall, I thiuk.) I hope these few 
remarks will be useful to vou, although it is more 
likely that by this time ‘R. W.’s” engine made 
many a thousard revolutions.—R. KanTuack. 


[46929.]—Iron in Water.—As no one else has 
replied, I venture to suggest that, as ferrous car- 
bonate is held in solution by the presence of free 
carbonic acid, the addition of milk of lime to the 
water would precipitate it very quickly. Pro- 
bably, if arrangements could be made for blowing 
air through the water, the same effect might be 
produced ; but that might be more expensive than 


the adoption of Clark's process for softening water. 
Nun. Dor. 


[16932.]— Telegraphic Engineering.—If Mr. 
Shone would write to the Secretary to the Post- 
master-General, or to Mr. Graves, the engineer- 
in-chief, he would no doubt obtain an intimation 
of whercabouts he would find the information as 
to the telegraphs engineering service. Failing a 
reply from either of those gentlemen, which is un- 
likely, I should write direct to the Civil Service 
Commission, Cannon-row, $.W.—Nuy. Dor. 


_[46936.]—Steam - Launch.—On p. 410, No. 
S79, you will find some details which may assist ; 
but in the last three or four volumes there have 


en many replies about steam-luunches.—Nun. 
OR. 


(16940.] —Soap-Making.— Many thanks to 
‘‘Pygmalicn Phibbs” ror his able assistance. I 
have now got the book he recommended, and find 
it will be of great service. I should be glad if he 
would give mo an instance of a ‘standard acid 
solution.” That would be of use to me. Mr. 
Edward Thomas Scott’s warning has surprised me, 


as I understood the duty was taxen off some years 
270.—SVENSKA. 


[46947.]—Lesson in Assaying.—In Vols. XII. 
to XV., there are severul papers on assaying, 
chiefly lead, copper, aud silver, which appear to be 
just the kind of hints the querist wants. As toa 
book, I suppose ho could have nothing better than 
«s Mitchell’s Manual of Practical Assaying,’’ pub- 
lished by Longmans.—E. G. XM. 

_[46950.] — Composition Gas-pipe. — This 
piping 1s made of an alloy of lead and tin, but the 


proportions vary in different factories, and are kept 
us trade secrets.—E, G. M. 


[46955.] Marine Steam Boiler.—This querist 
should ccnsult the iudices of the last four volumes 
or 560; he will find a great many hints about 
launch-boilers, somo of which may assist him.— 
Essar. 

[46960.]—Model Electric Lamp.—The engine 
and boiler described could not be made to give 
sufficient power to work a dyuamo-machine 
capable of supplying current to an electric lamp. — 
NUN. Dor. 


(46982.] — Colouring Screw-Heads. — If 
« Steadfast’? will refer to p. 51, No. $61, ne will 
find full directions for blueing watch-screws—an 
art that has been frequently described. As to the 
blueing-pan, anything in the shape of a thin iron 
pan, to be held over gas or a charcoal fire, will 
answer. —T. P. 


[46989.]—Stoppage in Pipe.—The best remedy 
is to prevent the accumulation. The pipe should be 
4in., laid direct to the drain, without the slightest 
pend, if possible. A “ small quantity of water 
running day and night?” is exactly the mistake so 
frequently made in sanitary arrangements. A 
thorough flush at intervals of, say, six hours or so, 
would be immensely preferable. The spirits of 
salts is good, but it is the ‘‘ flush” of water that 
should be seen to in all cases of drain-pipes. The 
application of driblets, or constant trickling, is both 
wasteful and useless.— Nun, Dor. 


|46993.]—Consumption and Homeopathy. 
—There are, no doubt, special hospitals for con- 
sumption, but scarcely one in which a specified 
drug is used. Above all things, avoid becoming 
an inmate of a consumption hospital ; but seek 
rather to increase the strength by fresh air, good 
food, and, if there is any truth in Koch’s hypo- 
thesis, by inhaling the vapours of antiseptics. You 
may take the whole contents of a homeopathic 
ecteme- het without deriving any benefit. — 

XON. 


[47023.]—Sea-Sickness.—A pinch of saffron, 
folded up in thin paper or muslin, and worn next 
the skin, just upon the pit of the stomach, isa 
remedy for this troublesome and ofttimes dangerous 
malady. Itis surely worth trying.—H. O’B. 


[47050.] — Hot-Air or Vapour-Bath.— If 
Isabelle Stuart will write to me direct, I will send 
her the full description of asimple, costless system, 
by means of which instantaneous cold, warm, hot- 
air bath, cold, tepid, warm, shower, or pulverised 
water, or steam-bath, can be obtained at will in 
every house, either plain, perfumed, or medicated, 
without extra expense; also the the means of 
modifying, ventilating, perfuming, medicating, 
warming, refrething, drying, &c., the atmosphere 
of any apartment at will—it being the object of a 
patent of mine. She will be at liberty to work it 
in a hygienic establishment, or to use it person- 
ally, and make it public—Cu. RABACHE, Mor- 
chain, par Nesle, Somme, France. 


(47070.]|—To Mr. Allen.—I should like to make 
a remark on the statement made by Mr. A. H. 
Allen that arsenic is such a common impurity in 
aniline colours, that it is hardly fair to the English 
manufacturers, since they use the arsenic method 
for the production of magenta: the poisonous body 
is, however, removed before the magenta is in a 
saleable state, and the hydrochlorate of rosaniline 
formed. It would be interesting and instructive 
to hear what quantity of arsenic has been found in 
samples of the aniline colours produced by any one 
firm of ‘‘coal-tur dye manufacturers.” Besides 
this, the greater number of aniline colours are 
produced without arsenic; among them I may 
wention the azo colours, of which the consumer 
has a variety of colours or shades, from yellow to 
red and also brown; the ‘greens are not produced 
by using arsenic, neither is eosine and its nitro-de- 
rivatives, both beautiful reds, some having a fine 
blue shade: bromine is present in these. Saffranine 
is not made with arsenic—another pretty red. 
Diphenylamine blues, and the blues derived from 
metbyl, benyl, amyl, and ethyl diphenylamines, 
are free from arsenic, since none is used in their 
production. Arsenic acid is not used in making 
violets. May I ask what colour is produced by the 
use of arsenic beside rosaniline ?—S. J. SIMPKIN. 


[4709S.] — Engine Queries. — To find the 
angular advance of an engine, draw a circle 
(Fig. 1), A D B, to represent the path of the crank- 
pin, at a scale of din. to lft.; draw also a smaller 
circle, whose diameter, EG, shall be the exact 
stroke of the slide-valve, and represent the path of 
the eccentric. Now, let AC be the crank, erect a 
perpendicular, BC, at right anglesto ACD; now, 
with dividers, mark off a distance C H in CD, so 
that C H equals the lap and lead added togother ; 
erect H / parallel to C B, join CX, then the angle 
DCh represents the angle of advance. To find 
angle of crank and corresponding position of piston 
entails a long explanation, taking up too much 
space here. If the angularity of the connecting- 
rod is to be considered, however, if ‘‘ Phenix ” only 
wants an approximation, the following diagram 
will do, leaving out the connecting-rod or con- 


sidering it of infinite length :—Let the circle A B D 


(Fig. 2) be drawn to any scale of the path of the 


crank-pin, then AD wili represent the stroke of 
the piston. Assume that BC is the crank at half- 
stroke, the piston will be at half-stroke also, and C 
will represent its position ; let now the crank move 
to positions E and F, and draw lines, Ee Ff, 
parallel to BC; the points e and / will mark the 
position of the piston, and CE CF the angularity 
of the crank, and so for any position of either 
required. With regard to the third question, 
either I have misunderstood it or you have not put 
it clearly, for hydrostatic pressure depends upon 
the height of the water; therefore, I do not see 
what the inclined base has to do with it. A 


column of water, no matter what diameter, 33ft. 
high will indicate about 14°8lb. per square inch 
pressure upon its base, or any pipe there connected. 
—FRED. WALKER. 


[47126.]—Electrical.—You can easily cover up 
the cells in winter, pour on the surface of liquid 
some paraffin, and then put some tow or wadding 
around the jars, or put the jars in a box filled 
with sawdust. or lined with felt all round lid as 
well. You will have no trouble with them then 
in the coldest winter.—W. J. LANCASTER. 


(47126. |—Electrical.—Frost does interfere with 
the working of Leclanché batteries to a serious 
extent. I once fitted some up in an exposed place, 
and they were ruined by the frost in winter; 
whereas some of the same cells placed in a bed- 
room have been working over two years, and at 
the present moment ring the bells sharp. It is of 
the utmost importance where amateurs place these 
batteries; and another matter worth their notice 
is: I make all my cell connections with solder (or 
else have the binding screws outside box), as a 
frequent source of failure is corroded connections ; 
joining cells together, the sal-ammoniac quickly 
attocks the brass should any get spilled.— 
ELECTRA. 


[17138.]—Tapering.—I should advise ‘‘ Ex- 
perimenter’’ to get a large-size steel pencil- 
sharpener, and, if too small, use it as a model in 
having a larger one made. It consists of a simple 
piece of coned steel tube, with one edge sharpened, 
and the price is usually one penny at any stationer’s. 
—JOHN HALE. 


(47112.]—Marquetry.—In answer to the latter 
part of “J. K.’s’’ query, he should write to 
Harger Bros., Settle, Yorks., for specimens and 
prices of marquetry veneers.— CoLLODION. 


[47143].—Aluminium.—If Wm. John Grey 
knows a good and easy method of separating the 
aluminium alloy, and would divulge the same fora 
consideration, there i3 no reason why he should not 
be paid; but as to my demand being ‘‘rather a 
cool request,” I canuot see where the difference 
lies between my query and a thousand others 
which are constantly asked and kindly and 
gratuitously answered by some of ‘‘ours,’’ although 
“something for nothing ” is not very often attain- 
able. I quite believe with Mr. Grey, that when I 
can work my invention it will be very remunera- 
tive, especially as I believe there is a great future 
for aluminium in the manufacture of electrical ap- 
paratus, &c., its lightness, conductive power, and 
non-oxidisable qualities being far superior to the 
metals usually employed. Unfortunately for me, I 
am inno way connected with metallurgical skilled 
labour, and the difliculty of developing my dis- 
covery will, nc doubt, consist in my not being able to 
meet with someone to work it for me. I know, but 
have not yet tried, the separation of Aland Zn 
by volatilising the Zn; then there is cupelling 
also—both, I think, expensive processes. I have 
obtained the metal nearly pure, owing to its melting 
point being higher than Zo. At the melting point 
of Zn the Al separates out if the heat is notin- 
creased: but it is rendered brittle, and I find it 
very difficult to keep the temperature even. Then, 
again, there are other metals, as I before stated 
(an impure alloy) ; these have to be separated, but 
I have no doubt the alloy as formed will prove 
valuable. It is much harder than zinc, does not 
oxidise, and will take a high polish.—ZELIA 
NAIEN. 


[£7144.|—Bending Wood.—‘“ W. P.” should 
mako a steam-chest of good, sound, red deal, 
about l:in. thick, of convenient size, to hold what 
he has to steam—say, 3ft. 6in. by 9in. Put white- 
lead on the joints in nailing it together. Put some 
kind of simple safety-valve to 1t, and connect to 
large tea-kettle, with lid temporarily fastened 
down. Best kind of wood for bending, ash and 
elm. Ishould have said his steam-chest should be 
made with one end loose for putting stuff in which 
can be fastened with screws.—CoLLOovION, 


[47147.] — Photographic.—The size of any 
object produced on the screen is dependent on the 
length of focus of the lens employed, and the 
distance of the lens from such object. The size of 
the object may be increased citner by lessening 
the distance from the object, or by using a lens of 
longer focus. A }-plate lens being of longer focus 
than a |-plate one, will, of course, give the objects 
in the same view larger. The lengthening of .the 
camera may be from tho front. One of Messrs. 
Lancaster’s lenses could no doubt be used with 
your camera. Write to them for particulars.—N., 
MACKIE. 

[47147.] — Photographic.—The size of the 
object on a photo. depends upon the focus of the 
lens, and the distance you are from the object. 
Thus, on a }-plate view, the distance is of course 
minute, whereas on a }-plate the distance, though 
oe exactly the same proportion to the fore- 
ground as in the }-plate, will seem to be much 
more distinct. You must, in photography, train 

our eye to pick out subjects that barmonise. 
on’t get just one object in the foreground and 
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then an immerss stretch of distance ; the smallest 
object imuvinwble, tarown into the picture at the 
right spot, makes a bad picture into a good one. 
A dog even, or a horse, or, better, a human being, 
makes the view much moro intoresting. Look 
and study all first-class paintings, and you will 
{ind that the paintings have a harmony in all the 
details; som oue part arresting tae attention, and 
yet not at the cost of all other parts of painting. 
‘fry to select subjects well grouped, so that distance 
is broken. The instantograph leus can, of course, 
be used on any camera, but you cannot use a i- 
plate lens on a quartcr camera; better get rid of 
present camera, and get a }-plate one; then you 
can take cither } or -plate views at will.—W. J. 
LANCASTER. 


(17118.] —Focging.—You must look further for 
the cause of vour plates fogging. The smell of sizs 
would not aiisct them, particularly in the short 
time they must have been exposed to it.—N. 
Mackiu. 


[17148.]—Fogrsing.—I should very much doubt 
two thicknesses of black twill being light-tight. 
You should havo a thickness of ruby cloth. I have 
had light through three thicknesses of twill, &c., 
aud oue cannot Le too carcful in usirg the gelatine 
plates. Why don’t you develop with pyro., 
bromide, and ammonia s—then you can restrain 
with the bromide, and may obtain a thin negative, 
from which you could obtain a transparency and 
then a stronger uegutive.—W. J. LANCASTER. 


[47149.]—Changzing Plates.—As a very little 
cement at the corners of the plates would answer 
the purpose named, I should say that glue, gum, 
or anything almost, mivht be used without detri- 
ment to the films. But how do you intend to 
insure the plates being firmly aud evenly pressed 
against the raubet of the dark slide ?—without 
which the imago would be more or less out of focus. 
—W. Roninsox, JUN. 


[47119.]—-Chansing Plates.—You can fasten 
your plates very securely together with small 
well-gummed labels at the corners, and the slight 
amount of moisture required will not hurt the 
plates; but if yon use double backs I don’t see how 
you will bə abla to use plates thus cemented, 
unless you pick out plates of exactly the same 
thickness, the thickness together being equal to 
exactly the distanco apart of the rabbets of the 
slide.—N. Mackie. 


(47119.]—Changing Plates.—Probably a thin 
band of liquid glue would do all you want; but 
you would requive 2 piece of black cardboard be- 
tween each patr of plates; then, if the glue was 
brushed along one end of the cardboard, and this 
laid between the two plates, you would be able to 
remove it without damaging either of the plates. 
The French polish would not hold, I am afraid, 
sufficiently to kcep the plates from moving their 
relative positions. Have the plate-box made to 
carry two plates in each division.—W. J. 
LANCASTER. 


[47150.]—Steam-isngines.—It is required to 
compare the valucs of two arrangements of 
engines, Viz., a compound engine with cylinders 
1Gin. and 2Sin., 50ib. of steam in boiler, 60 revs. 
per min., stroke cft., and a coupled engine with 2 
cylinders, each 15in. dia., 22in. stroke, 120 revs. 
per min., both condensing engines. The greatest 
power in the compound engine will be when the 
high-pressure cylinder works with full steam ; the 
areas of the cylinders are nearly in the proportion 
of 3 tol. The stroke of each being the same, the 
expansions are thercfore g, the co-eflicient of 
which is °666, the average pressure will therefore 
be 50 + 15 x ‘605 = 43°29lb., say, 43lb. The 
area of the large cylinder is 615°7in., then 
6157 X 43 x oo0ft. per min. / 35,000 = 290 h.p. 
theoretically. Inthe coupled engine each cylinder 
would have to exert 145 h.p. each area uf lõin. 
cylinders = 176'7in., the speed being 440ft. per 
min. Then 53,009 x 145/440 x 176'7 = 61'5lb. 
average pressure in exch cylinder; then 61°35 / 65 = 
"947, tho co-eflicient of expansion which represents 
‘7 of the stroke which the steam would be ad- 
mitted in each cylinder. To compare the two 
engines, we must calculate the amount of steam 
required for eacharrangement. In the compound 
engine we have tho area of the high-pressure 
cylinder = 20lin., then 201 x 36 x 2 x 60 revs. = 
$08,520 cubic inches of steam = 502:5 cubic foot 
per min. In tho coupled engine we have the area 
of each cylinder = 17 Tin. and 22in. stroke. Then 
1767 x 22 x 2 X 120 x +7 = 653,083 cubic in. per 
min. ove’) cubic ft., aud for each cylinder 


x 2 


3409 = 7990'S cubic ft. Then— 
7553'S cub. ft. required per min. in coupled 
engine 
202:5 cub. ft. required per min. in compound 
engine 
253:3 cub. ft. balance in favour of compound 
engine 
—J.H. 


[47152.]—Field-Glass.—I am afraid you are 
istaken about the object-lens of field-glass. If 


the spots are not air-bubbles, then they are on the 
surface of the flint, and are due to oxidation; 
these will have to be polished off, and are beyond 
your power. You had better ask some optician to 
tell you whether the marks are between tho lenses 
or not before you attempt to alter it, as in all pro- 
bability you will only injure the lenses instead of 
improving them. I shall be pleased to tell you 
how to remove the markings if you feel that you 
would like to attempt the job.—W. J. LANCASTER. 


[47164.]—Microscopic.—You can use a double- 
concave lens at the lower end of sliding tube, 
or if you have no sliding tube, mount it so that 
you can place it 3in. above the object-lens, A 
Barlow lens is better than a double-concave, but I 
have no doubt you will find the latter all you 
want. You might get several of them from any 
optician, say 6, 9, and 12in. focus, and each about 
liv. diameter ; then a simple cell could be made by 
yourself to carry the lenses, and you could occa- 
sionally use two together for increasing power 
more than the one lens alone.—W. J. LANCASTER. 


[17166.]—Glazier’s Diamond —You can have 
your diamond reset ; send it toa good man, and I 
have no doubt you will be able to use it for years ; 
only don’t abuse it again.—W. J. LANCASTER. 


[417174.]—Pedal Reeds.—I believe that I can 
answer one of the questions here put—the last. 
My instrument (one of Cramer’s) has underneath 
22 octaves of 16ft. notes to the pedals. These were 
slow in speaking, and more reedy than I liked. I 
conceived that the slowness might arise from the 
fact that the air enters on three sides, and thus 
blocks its own passage and delays the rarefaction 
underneath required for the first vibration of the 
tongue. I therefore took all the notes out, and 
pressing down the tongue of each, J, with a tri- 
angular file, held atabout an angle of 60° from the 
top surface, filed so as to make a triangular cavity 
in the inner part of the end of the frame from side 
to side. I then adjusted the tongue so as to remain 
in a line with the top of the frame, so that the 
wind only entered at starting in one dircection— 
namely, towards the free end of the tongue. I 
should say, however, that I also adjusted the 
frame closer to the tongues by means of chisel and 


' + edge. 
Anyoue who is not in the habit of making adjust- 
ments of harmonium notes, nor had experience, 
had better be careful how he undertakes to make 
these alterations. The result of this I um quite 


hammer judiciously used not far from 


satisfied with, as the notes aro notat slow in 
speaking, and the reediness is somewhat less, as 
might be expected, seeing that the triangular 
cavity does not cut off the wind so suddenly as the 
straight end did formerly. ‘This, I think, would 
be an improvement throughout all scales, as I 
found by trial on an octave of Bourdon, the 
American twist did not improve the quickness of 
specch, but otherwise; and by no plan the same 
object is effected as to reediness. Anyone, how- 
ever, adopting my plan had better try a note or 
two first to satisfy himself.—J. H. HUXLEY. 


(47175.]—Varnish.—Shellac varnish, 1 part; 
alcohol, 2 to4 parts. Or seedlac, 20z.; sandarac, 
loz.; alcohol, 1 pint.—N. Mackie. 


[17175.J—Varnish.—In reply to“ r ‘cx,’ I 
copy from an article in the Bazaar “ On Argentic 
Gelatino-Bromide Dry-plates; their Manutacture, 
&e.,”? by Wm. Starkey Downes :—‘ Methylated 
spirit, 30oz.; place in a stone bottle; add loz. 
shellac; then place the bottle in hot water for 15 
or 20 minutes, and well shake; next, add gum 
sandarac, 2)0z., well powdered; gam benzoin, 
9oz. Shake well at different times, and let stand 
a day or two; then filter.—CoLLopion. 


[47175.]—Photo. Varnish.—You cannot do 
better than as follows:—! pint of white, hard, 
spirit-varnish, and 1 pint of methylated spirit. 
Mix cold, and when dissolved filter clea. ` -.ugh 
the ordinary filtering paper. Now varnish a 
negative, and you will find the varnish J  orittle. 
Add !oz. of castor-oil, and you will have a varnish 
that is hard and tough, and nearly colourless, one 
that I have used for the past 15 years. Photo- 
eraphers, note.—OLp PuoTo. 


[17190.]—Fernery.—There are so many details 
to be carefully attended to in keeping a nico 
fernery, that would take several pages to enun- 
ciate, and if you want to be successful, I would 
recommend you to get two books, ‘‘The Fern 
Garden,” by Shirley Hibberd, and “The Window 
Gardener,” by John R. Mollison. Both of them 
contain a mass of good information, and without 
it you will fail. Don’t take everybody’s advice 
about keeping the ferns healthy ; everyone of your 
friends will advise you, and everyone different to 


Se eC SS a 


| 


the others. Fern-keeping is very similar to the 
story of the old min and the ass, who, you know, 
in trying to please everybody, lost his ass; and it 
is equally certain that if you continually change 
the regimes of your feras you will lose them.—W. 
J. LANCASTER. 


[17196.]—Gas v. Electricity.—I beg to inform 
Mr. Grey that I don’t keep tom cats—they are too 
gaseous. On the first page of our last number we 
see how gas is improved by incandescence, but this 
is not done without employing a motor to actuate 
the blowpipe, and which would add to tho cost, as 
in the production of the electric light. It is the 
cost of the driving-power that stands in the way. 
So long as incandescencs is produced, the purity of 
the gas is of no moment (vide Mr. Sprague’s re- 
marks), hence I infer that the gas that will produce 
the most heat is really the most efficient. Is not 
this the case with hydrogen gas? The copper and 
zinc battery evolves hydrogen, but if not in sufli- 
cient quantity to burn, could easily be made to do 
so by adding more zine filings. After all the air 
has been driven out of the jar or bottle, it would 
burn through a suitable burner, and might be sufli- 
cient (this is the question) to produce incandescence 
when aided by the two poles of the electric jar. 
The wires could come through the top sides of jar, 
and carbonor platinum be the incandescent medium. 
I kuow the electricity would be small, but I do not 
know what effect wonld be made by burning the 
two clements in one combination. If anyone is 
going to try, lct him wait twenty minutes after 
the gas is evolved and the jar closed, before he 
lights the burner (a tobacco-pipe through the cor’ 
will do); by that time the air will ba driven out and 
no explosion will take placa. You can buy a bottle 
with three necks at most chemist3, arranze a stand 
for platinum or carboun, &e. But perhaps all this 
has been tried; if so, I only want to know the 
result so far as the incandescent light is concerned. 
—FIDDLER. 


[17201.] — Instantaneous Photography. — 
““'lyro”’ thanks “ Ditton?” for his reply, and will 
be glad of any help. Ths plates were the ‘ Lan- 
caster ” extra rapid dry plates. 


(47201.] —Instantanesus Photography. — 
There is httle difliculty in obtaining instantaneous 
photographs of clouds. Your failure is probably 
owing to one of the three following causes :—Tvo 
slow plates, too small aperture in lens, or too weak 
developer. —W. ROBINSON, JUN. 


[47206.]—Dry-plate Developer.—Citric acid 
would be useless, as it does not keep well itself. A 
little nitric or glacial acid would be better; but in 
strong solution, 25gr. or upwards pyro. keeps a 
long time without any addition. Methylated 
spirit in the proportion of one part, to two or thres 
of water, materially assists ia keeping solntions of 
gelatino good, and has no injurious action on 
prints.—-W. ROBINSON, JUN. 


[47210.]—Pedometer.—This instrument does 
not indicate speed, but distance only. It is regu- 
lated according to length of stride. I have one 
divided into spaces indicating $0 yards, and regu- 
lated it thus: Measured a distance of 10 yards, and 
walked over the space in my ordinary step. I 
found I took 12 steps 96 steps in 80 yards. I 
then altered regulator till 96 beats of lever moved 
indicator one space (indicating 80 yards), turning 
screw to right, for slower, or rive rersd. Of course, 
the shorter the step the slower it must be set.— 
G. M. J. B. 


[47210.]—Pedometer.—If yours is an ordinary 
pedoineter, then the larger dial will give yards, and 
the smaller dial miles. You will havo to regulate 
itso that when you have walked a measured mils 
then the fingers both indicate one mile—that is, 
the small finger points to 1, and the larger finger 
has gone once round and points to 0; if this finger 
is on either side of 0, then you must regulate tho 
little screw at the back uutil the indications agree 
with the measured distances. —W. J. LANCASTER. 


[47216.]—The Berliner Violin.—We must 
wait a reply from the U.S. Perhaps the instru:- 
tions given will make it an easy matter for all.— 
FIDDLER. 

(17216 ]—The Berliner Violin.—I took off tho 
finger-board of a violin, and made an affair somo- 
what similar in shape to a horse’s collar, with a 
tang to it, which tang was glued on to the meck, 
and then the finger-board on top of that. This 
was made of mahogany, about żin. equare, and 
when strung up and bowed, it vibrated and inter- 
fered withthe tone. But I beheve that if it were 
made stronger in section, it salght improve an in- 
ferior new fiddle; but, in the meantime, I am 
calmly waiting to seo “auy new violin that could 
compete with iny old Klotz.’’—J. J. A., Liverpool. 

(17217.]—Induction Coil.—Yes, connect the 
microphone with th» primary coil, and the tele- 
phone with the secondazy coil.—ALbERT SMITH. 


[47217.]— Gaiffe’s Medical Induction Coil. 
Frank Smith can use this with his telephone. The 
primary, battery, aud microphone form one circuit. 
The secondary is in circuit with telephones, line 
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and return wire. You will require a switch to cut 
battery out when not in use.—GrorGE TOLMAN. 


' [47217.]—Gaiffe’s Medical Coil.—You can 
use it in circuit from the microphone thus: Couple 
wires from microphone and battery to the larger 
binding screws of Gaiffe’s coil; then connect line 
and earth, or the line telephone wires, if you don’t 
use earth, to the binding screws, to which ordinary 
handles are attached.—W. J. LANCASTER. 


47218.) —Oirculating Decimals.—If Mr. A. J. 
Smith will write to me, [ will send him a copy of 
a small pamphlet on this subject, which I had 
printed for my pupils, and which may give bim the 
information he wants.—C. W. BouRneE, The College, 
Inverness. 


aac Mr. Lancaster.— You can use the 
3 layers of 16; you are not making an induction 
coil, and 6 or 6 layers of 16 would not matter; 
however, I would not now go beyoud 3 layers of 
16. You can increase the number of 30 and 34 
with good effect. See that the connections at the 
end of each wire are clean and well soldered and 
insulated, or you will most probably fail.—-W. J. 
LANCASTER. i 


[47225.]—Cup -and-Ball Microphone.—Pro- 
bably there is an accumulation of dust in the cup. 
A good shaking would perhaps dislodge the dust, 
and the rubbing of the ball against the surface of 
the carbon would bring it back again to its best 
form.—W. J. LANCASTER. 


[47225.; —Oup-and-Ball Microphone.—Is it 
quite clear that the fault is in the transmitter, and 
not in the receiver? Both receivers and trans- 
mitters sometimes fail, partially in consequences of 
the shrinkage of the wooden cases, when the 
diaphragms are unequally nipped, and a slight 
buckle in the diaphragm is the result. However, 
(1) shake the microphone well; if this does not 
effect a cure, (2) partly unscrew the microphone, 80 
that the diaphragm may take its proper position, 
then screw p agan tightly ; if still unsatisfactory, 
(3) tako off the diaphragm, remove the ball, and 
rub it round between two pieces of fine glass- 
paper; with a peg and some fine glass-paper, rub 
round the inside of the two cups; blow away all 
dust, and put together again. The cup-and-ball 
microphone clearly works by make and break, and 
as it consequently does not act as a tension regu- 
lator in a closed circuit, is not within Edison’s 
patent; and the electro-magnet receiver is, by 
Bell’s disclaimer, excepted from his patent. I may 
add that a microphone made with two conical pegs 
and a ring, which completes the circuit between 
the pegs, acts almost as well as the cup and ball 
microphone.—H. B. T. Srraneways. 


[47226.] — Pictare - Frame Making. — A 
jack-plane is utterly unsuitable for fine work 
of any kind. You should use a trying- 
plane at least 2ft. long, and kept perfectly flat and 
sharp. I use an iron-soled and brass-boxed plane, 
with 2 single iron turned upside down and set ata 
very much less angle than ordinary plane 
irons are, and this, if kept sharp, is simply deli- 
cious on the frail, foreign, plaster-bottomed mould- 
ings.—J. J. A., Liverpool. 


[47226.]—Picture-Frame Making.—I don’t 
know who your correspondent is, but my case is 
exactly the same. I am a practical man, and have 
a thorough knowledge of cabinet-making, tools, 
&c. Ihave, for amusement, just started picture- 
frame making for the decoration of our walls of 
school-room, dormitories, &c. Instead of makin 
mitre-block and shooting-board, &c., I purchase 
same from Savory, Caxton House, Cirencester, 
buying the best. I have been at it two weeks, but 
cannot produce a true mitre. I am very anxious 
to have your opinion, because I have a lot of first- 
class pictures, &c., and want to make some really 
good frames. I find, by testing with a new Qin. 
square, that the angle pieces on the shooting-board 
are not fixed square. I should also like to know 
the best method of putting frames together—viz., 
how to hold one side secure while you glue and 
brad the corner, so as to bring the mitre true and 
flush.—J. F. NEWLAND. 


[47227.] — Size and Power of Boilers. — In 
reply to “J. H. W.,’’ °693 is an error, and should 
be °846, which will bring the result to about 
101 h.p. ; °846is found from the formula 1 + H / 
- This will not affect the boiler calculation.— 


[47228.]-—Telephone.—You will require loz. of 
36 silk-covered wire, bobbins l}in. in diameter, iin. 
wide.—ALBERT SMITH. 


[47228.]—Telephone.—I have used 10 and 100 
yards of 35 wire. You had better make your 
bobbins fin. diameter by 6-16th. Fill with 35 wire 
winding it double; that is, two wires side by side. 
— GEORGE TOLMAN. 


[47232.] — The Merlin Patent Bicycle. —A 
small drum, actuated by the levers and straps, runs 
loose on each side of the wheel. Each of the 
drums has a pawl, which engages a ratchet on the 
axle. The action is as follows :—When the lever 


volvox an 
fresh now as when they were first put up; the 
great thing is, the objects mounted in this medium 
do not require any preparation.—ALBERT SMITH. 


fastened to the pillar at F; E is a half-ball of 
brass, soldered on to the spring A; H and D are 
two small squares of copper, D being screwed into 
the wood. 


the spring A, flies forward, and makes contact at D. 
When the gate is shut, the spring is pushed back, 
and breaks the cirouit. I hope this will suit.— 
B. GOREN. 


a good coating of carbolic acid or a good coating 
of paint; gas-tar isa good thing. —ALBERT SMITHA. 


orowan: lass, of which your lens is most likely 
made, 
39-40ths of the visual; but, as I said before, I 
think the exact distance can only be found by 
actual trial. Of course the ground-glass of the 
focussipg-screen might be arranged as you propose, 


lens, 
I re 


is pressed down it draws the drum round forwards 
the pawl engages the ratchet, and takes the whee 
round too; but when the stroke is finished and 
spring in the drum brings it back to its former 
position, ready for another stroke, the clicking 
sound is prevented by means of a small piece of 
leather, which deadens all sound.—G. R. T. 


[47234.]—Weight of Girders.—I do not think 
it would be profitable to make a box girder 12ft. 
long, which would break with a weight of only one 
ton. It would be a mere pipe, and impossible to 
put together with plates, angle iron, &c. A rolled 
joist ap probably answer for so small a weight. 


(47236.]—Object Mounting.—If ‘‘ A Constant 
Reader’? will publish bis address I will send him 
some of my mounting medium. I have mounted 
anatomical objects, and they are as 


[47241.]}—Thief Detector.—B is the pillar to 


which the gate C locks; A is a brass spring, 


older two pieces of wire toD and F. 
When the gate C is opened the half-ball E, with 


(47212. —How to Get Rid of Mites.—Give 


[47243.] — Dry - Plate Photography. — In 


believe the chemical focus is usually about 


but it would be spoiled for use with an achromatic 
Camera- making being quite out of my line, 
t that I cannot give you particulars for 
making dark slide, but I think you will find some 


information in recent back numbers.—W. ROBIN- 
SON, 


JUN. 


[47245.]—Electric Bells.—Better look to your 
connections and contacts. Are they platinum- 


printed contacts? ‘Your batteries are evidently in 


good condition. See to earth or return wire.— 
GEORGE TOLMAN. 


[47246.]—Private Telegraph Wires.— They 


are strained with a vice made for the purpose. 


Iron does not stretch. What do you mean by keep- 
ing tight? Do you mean copper? If so, it must 
be hard ‘‘drawn’’ wire. Insulators can be fixed 
close to wall, but must not touch.—GzorGeE ToL- 
MAN. 


[47147.]—Photographic.—Any lens of longer 
focus than the one ioe have will proportionately 
increase the size of the image of distant objects ; 
and if your camera has a movable front, it will be 
quite feasible to lengthen it in the way proposed ; 
bat scarcely so otherwise.—W. ROBINSON, JUN. 


[47148.]—Fogging.—This is hardly likely to 
have been caused in the way you suggest, but is 
more probably owing to light having got to the 
piar in some way or other. What do you mean 

y ‘‘ awaiting ferrous oxalate to redevelop”? If 
you have already developed and fogged the plates, 
better not waste any more time or chemicals on 
them.—W. ROBINSON, Jun. 


[47249] — Putting Steel Tongues in Con- 
certinas.—The cause of the tongues breaking is 
evidently because they are filed too thin near the 
rivet. The querist should have stated whether it 
is the treble or the bass notes that do break. Had 
he done this, and given his mode of fixing them in, 
I could have given him a definite reply. J do not 


approve of placing ‘steel tongues in a concertina 
that has ce ouly had brass ones. On the other 
hand, I do not think that it would be wise to put 
a brass tongue iato an English concertina which 
has all the other notes of steel. I have repaired 
quantities of concertinas, but have never done 
such a thing. Try good spring brass, and hammer 
it well before cutting the vibrator out; then be 
careful in filing it, and, above all, take care not to 
file too much away from the rivet end. With these 
few hints you ought to succeed. The steel tongues 
only require carefal filing, and some degree of 
knowledge in fixing. —G. FEYER. 


(47250.])-Galvanising Boat-Irons.—I would 
suggest that the cause of your failure is that you 
didn't use pure zinc, a8 I have found that cuttings 
or scraps of ordinary sheet-zinc will not make good 
“ soldering fluid,” and I procured a lump of pure 
zinc from a galvanising establishment, which proved 
quite eatisfactory. The sheet zinc 18, I believe, 
alloyed in order to make it more tractable when 
rolling.—J. J. A., Liverpool. 


(47254.)—Electric Commutator for Inter- 
mittent Action.—You will require a governor 
fixed on the axis of the ring armatare, for which 
the design given below will answer as well as any. 
A, wooden cylinder on axis of armature ; B, 
governor weight fixed on a spring, which flies out 
at the proper speed, and makes contact with the 
set screw C; D D, supports for the set screw O, 
and the spring and hammer B; E E, brass rings, 

2 one to each of the above; contact- 


use a magneto and not a dynamo machine if you 

want to succeed 

is more practical 

CLIFFE. 
[47254.J—Electric Commutator for Inter- 

mittent Action.—You can do this by having a 

pair of engine governors, so that when the speed 


slackeus it will cut the storage cells out of circuit, 
and vice versa. If you require the current equal 
to, say, six Bunsens, then you must use twelve 
storage cells.—GEORGE TOLMAN, 


[47257.]—Bookbinding.in Vellum.— Parch- 
ment or vellum is quite unsuitable for books with 
limp covers and edges cut fiush. Leather or cloth 
is more suitable for this kind of binding. No one, 
withany knowledge of the trade, would do such a 
thing. Vellum is often used for account-books of 
various sizes, but such books should have rather 
stout boards, and on no account be cut flush. By 
this, I mean that the vellum should be turned in, 
ond squares allowed for the books if possible.—@. 

YER. 


[47257.] — Bookbinding in Vellum. — The 
cause of the curling up mentioned is owing to 
the vellum not being lined; all parchment work, 
whether limp or boards, ought to have the vellum 
lined with white paper. Let ‘‘ Argent Sable” 

aste a sheet of paper on his vellum, and allow to 
ary under a weight; then use the vellum in the 
usual way for limp work, and after the work is 
covered let it stand twelve hours under a light 
pm, before cutting; he will then, I think, 

ave no occasion to complain of the unruly be- 
haviour of his covers. —ARTHUR E. Morris. 


[47261.]—Arsenic in Wall - Papers.—Boil 
some specimen, and test the extract thus :—l. To 
a small portion of the solution adda drop of HCl 
of H,SO, and H,S: yellow precipitate. 2. Add 
AgNO; : pale yellow precipitate. lt is well to add 
also, drop by drop, a very dilute solution of 
(HN;)H,0O. 3. Add CuSO,, instead of AgNO, : 
pale green precipitate.—R. KAnTHACK. 


[47261.]—Arsenicin Wall-Papers.—The most 
simple method is Reinsch’s test: boil some of the 
paper ina pore dish with some dilute hydro- 
chloric acid and a strip of bright copper; the 
copre displaces the arsenic from the solution, and 
a dark grey compound of arsenic is deposited upon 
the copper: a blank experiment should be made 
first, because the acid sometimes contains arsenic.— 
ALBERT SMITH. 
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[47261.] -Arsenic in Wall-Papers.—Jmmerse 
& piece of the paper in a strong solution of 
ummonia in a white plate or saucer; if the 
ammonia becomes blue, copper is present. Then drop 
a crystal of nitrate of silver into the blue liquid; if 
arsenic be present, the crystal will become coated 
with yellow arseniate of silver, which will disap- 
pear on stirring. This is an easy test, and may be 
oe by anyone.—I*. 5. Hararson, Alresford, 

ants. 


[472602.]—Wheel-Grease.—Theo following is a 
good recipe :—Mix one part of very fine blacklead, 
zround perfectly smooth, with four parts of lard. 
Camphor may ho added, but is not absolutely 
necessary.—W. HENLY RICHMOND. 


(47264.]—_Lightning Conductors,—See *‘ Re- 
port of Lightning Rod Conference ” (Spon), 
fae in EnGuiisn Mecuinic, Jaauary 13th, 
1882.—G. 


(47264.]— Lightning-Conductors.— copper 
rope, stapled to building (without insulators) ; 
spread the ends out at the top, which should be 
attached to a copper tubs or rod built in the 
building for stability. For earth, dig a hole 4ft. or 
Gét. deep, 3ft. square, about 10ft. away from the 
bottom of structure; unravel the end of rope, 
pie in the bottom of hole, and fill up with good 

ard foundry (not gas) coke.—GEoRGE TOLMAN. 


[47264.] — Lightning - Conductors. — The 
Lightning Rod Conference Report—the result of 
several years of patient research, by some of our 
most scientific men—recommends a wire-rope con- 
ductor of copper, iin. size, as the best form to use. 
A recent patent, referred to in the Report, is 
meeting with much favour, on account of its being 
easy to test after being erected. The conductor 
should be attached to the chimney by copper 
staples or strips, without insulators, and at the 
bottom connected to a 3ft. by 3ft. copper plate, 
imbedded in soil likely to be always damp, 6ft. or 
Sft. below ground. It should make what is 
techuically known as ‘‘ good earth.” At the top a 
copper rod of some Gft. high, having a slightly- 
dluuted point, and a circlet of finer ones a foot 
below is best. Fuller information given if letter 
addressed to 71, Albert-road, Dalston, London, E. 
— YORKSHIRE. 


(417268.]—Bellows for Brazing.—I asked, a 
month or so ugo. for information respecting the 
right kind of leather to us2 in making double 
bellows, and the reply I got was, ‘‘ Ask for best 
strained sheep-skin.’’ I have not begun my 
bellows yet, but the plan I thought of was to have 
the feeder on the top and the reservoir at bottom, 
the needful pressure being obtained by a strong 
chair-spring. This, I think, is neater, and more 
portable, and the pressure to the feeder can then 
də applied direct. My idea was to have a balanced 
brass valve and a brass seat, but I think yours is 
preferable as it is much simpler. Fletcher’s little 
pamphlet‘ On the Use and Construction of the 
Blowpipe,’’ is very useful.—NEMO. 


[47268.]—Bellows for Brazing.—The leather 
tor these should be calf, oil-dressed ; the joint with 
tha wood is made by getting the surface of the 
wood perfectly smooth, putting a layer of dubbin 
between the leather and wood, and nailing close 
with special broad-headed nails, the heads touch- 
ing each other, or nearly so. To make tight 
bellows, to stand heavy pressures, is a matter of 
considerable difficulty, requiring experience. 
een) with blowpipe requires some practice, and 
if powdered spelter is used it should be mixed 
with wet powdered borax into a paste, gently 
neated until the borax is dry avd fused, and then 
the full power of tho blowpipe applied. If not 
treated this way, the speltor is burnt, or oxidised, 
and at once becomes useless. For small work it is 
vetter to use au alloy of equal parts of coin silver 
and copper, melted together and rolled into a thin 
sheet. This willmake an edga to edge joint, which 
will stand bending, hammering, or rolling out.— 
Tuos. FLETCHER, Museum-street, Warrington. 


{47269.]—Electric Motor for Tricycle.—It is 
uot possible to store power by a dynamo-machine, 
in connection with the wheels of a tricycle, to any 
advantage. I have been informed that the French 
electric tricycle ran on a smooth level surface, and 
is not very suitable to go uphill. It was worked 
by a bichromate battery of large surface, and is 
only likely to be used as a curiosity. If you want 
a practical motor, I would advise a gas or air- 
engine, Both have the disadvantage of being rather 
warm ; but a coiled epring would be better than 
any electric contrivauce for a tricycle.—J. Sur- 
CLIFFE. 


[47273.]--Lines of Force.—You will find this 
(lescribed with two illustrations on page 162, No. 
SUL, Vol. NXXV.—Gerorcr TOLMAN. 


(47174.])—832ft. Pedal-Reeds.- Let me know 
the size of your 32ft. reeds, and then I shall be able 
to furnish the desired information. Also let me 
know the number of reeds that you intend to add, 
and also a brief description of the instrument you 
wish to apply them to.—G. FRYER. 


UNANSWERED QUERIES, 


——_+-44___ 

The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors, 


Since our last ‘‘ Ditton’? has answered 46103, 16505, 
46018; ** Carino,” 45470. 
46052, To ‘Clerkenwell Clockmaker.” p. 161. 
46653. Finishing Flax, Twine, and Cond, 161. 
466095. Spark Cundenser, 162. 


46933. 
46939. 
46940. 
4696 4. 
46970. 
46971. 
46980. 
46992. 


Photographing Monuments in Cemeterica, p. 218. 
Eames’ L comoiive, 215. 

Sidebothain’s Axlebox, 218. 

Soluble Oil, 249. 

Grain Dr-s:er, 249. 

Soluble -sence of Lemon and Cinnamon, 219. 
Brakes, 249. 

Organ Query, 219. 


QUERIES. 


— e 


[47274.]—Illuminating Clock.—Can any corre- 
spondent tell me how to illuminate a 3ft. clock-dial, iron, 
outside in front of a bay winduw ? Could a light be put 
inside of room and act on a reflector in front of clock, 
and so cause the light to show on the figures? The 
clock is 12in. from the window-glass. How large would 
the refl-ctor be? Als», what kiad of light ?—Licur. 


(47275.}|-Oak Graining.—Will some practical 
painter give me full particulars on oak-graining as to 
mixing the graining ? I have tried brown umber mixed 
with oil, and I find it is too dark; and I am ata fix 
what to mix it with. I want to mix the umber with 
table beer (or turpentine, one painter tuld me). Will 
someone be kind enough tə tell me what I am to lighten 
it with, andthen I want to know howthe over-grain is 
laid on ?—AN AMATEUR. 


(47276.]|—Electrical Indicator.—Will some of 
“ our ” friends please describe a water-level indicator ! 
I wish to construct one for a reservoir one mile away 
from the pumping station, and 260ft. elevation. As the 
levelis constantly changing, it should be capable of 
denoting the rise and fall respectively, as they occur, and 
to within, say, 3in. The reservoir 1s 9ft. 2in. deep from 
overflow to floor. A sketch would be a great help to me. 
Also, one of the receiving instruments. — TROUBLED. 


(47277.] En gine.—I havea cylinder 2iin. stroke, 13in. 
dia., that I wish to fit up myself. Whll any able reader 
instruct me u little the best way to make the slides, as 
the piston is cut off for a crosshead? Also, the weight 
7 the flywheel, and would it work scwing-machine !— 

. B. 


[47278.]-—Patented or Not P—If I putan iron tube 
round the bobbiu of an electro-magnet, am I infringing 
on anyone’s patent ? I saw some at the Crystal Palace 
treated :0, and they were marked patent. Is it not a 
very old idea ?—Bosnary. 


(47279.|—-Spoilt Glass Shelves.—When making 
some alterations to my shop-window, I put some glass 
shelves away for future use, not having occasion for 
them atthe time. Thinkiog the only thing I had to 
guard against was breakage, I stored them ina cellar, 
leaning against the wall, not in a particularly dump 
plucz. On examining them after scveral months, pre- 
paratory to using them again, I found them covered 
with cloudy spots and patches. I have tried every means 
I can think of to clean them, but without success. They 
look as if they were dity. ard it seems as if the polish 
has been eaten off the surface of the glass. Can any 
fellow-reader suggest the reason, and say whatcan be 
done with them !—J. E. A 


(47250.]—Legal.—To Mr. Wetnerririp.—-I have an 
iron-foundry ot my own : I and my brother worked it as 
partners. We dissolved, and now he has built himself a 
foundry. Can he legally take the name of my foundry 
and callhis foundry by the name by which the old 
foundry we jointly worked 16 years is knowu !—G. B. 


[47281.'—Tricycles.—Can any of your correspond- 
ents say from bis own experience what are the compara- 
tive merits for hill and level work of lever and chain 
driving tricycles? The Challenge tricycle No. 1 is an 
elegint machine, with one large wheel behind, and two 
small wheels in front. The large wheel is driven by two 
foot-leverz, and being in tbe centre-line of the machine, 
this method seems to have some advantages, I observe, 
however, that the lever arrangement is very rure, ncarly 
all tricycles being driven either by a chain or cog- 
wheels. All the other Challenge tricycles are so driven. 
If any of your correspondents can throw light on the 
subject, I shall be obliged.— B. 


[47282..—A Foreground Query.-—I wrote a few 
months since to the Slade Professor at Oxford about the 
following subject; but the big man was, I suppose, too 
exalted to stoop tu the consideration of a matter of such 
trifling interest, as he touk not the smallest notice of my 
letter ; I confess I regretted that Mr. Ruskin was not 
still the occuyant of that chair of State :—Suppose I am 
sketching a scene, say a house or church with foliage at 
a distance of two fields, and do not wish to Include moie 
ground than half that distance, the building being moie 
picturesque than when viewed more closely. In sucha 
case the herbage, &c., of the distance—i.c., the field im- 
mediate’y in front of the building, is indistinct, with po 
visible leafage. If left thus in the picture, it seems to 
demand more detail; but if such detail is given, the 
result is, that the building, instead of appeuring ata 
little distance, necessarily comes forward, because tbe 
detailed foreground immediately in front of it predicates 
the nearness, also, of such building, and the latter now 
demands to be treated as itself a foreground objec:—quod 
non erat desiderandum ? In point of fact, no one 
sketching a scene sces the detailed leafage at his feet.— 


Then query ? Ought it to be represented in detail, unless ! 


the scene is absolutely and solely a bit of foreground ?— 
Count. Y SKETCHER. 


(41283. —Launch Tubular Boiler.—I want to 
know what is the specitic gravity to which sea-water 
should be kept in a launch boiler (tubular). When 
should the water be chang-d, and in what manner is this 
done under steam ?—J. F. E. 


(46284 ]—Modelliog in Plaster.—I have taken 
and been a reader of your valunbie journal for several 
years, yet I am not aware that the s wject of modelling 
in plaster or any other material has been fully treated of. 
Now I should be glad if soine one of your numerous cor- 
respondents well acquainted with the subject would give 
us a tull account of it.—AN AMATEUR. 


[47285.-—Gymnastic Apparatus.—I inserted a 
query rome weeks since asking for the manner in which 
ash bars up to 7!t. were bored for isserting steel rods. 
The arswer “ Jack of All Trades ”’ kindly gave was hardly 
what I required, as he only informed me of the pattern 
of drill. What I require is the most approved machine 
tor doing this work. Jf it is not possible to describe it in 
the answer to queries column, pei:haps some obliging 
correspondent will inform me of the maker of the 
machine, or where I could have the bars drilled. 1 shall 
be very greatly obliged by this information.—Gymnasuic. 


(47286.};-Chromograph.—I have lately made one 
of these as follows :—100z. glycerine, 20z. gelatine, 10z. 
kaolin, and a little salicylic acid with 80z. water. I find 
after the first few copies they get very indistinct, and am 
afraid I have not quite suffivient of one of the articles: I 
should be glad to know which. Tbe qualities of the 
materials used were the ordinary chemist’s, not the 
“ commercial’? While on this subject, I may state I 
find a 10 per cent. solution of hycrochloric acid very use- 
ful to remove the old copy, just rubbed lightly over with 
a eponge,—GyYMsASTIC, 


(47287.|—Magneto-electric Machine.—Please 
give precise detailed instructions to wind wire on bobbins 
of above? Also, at what part of revolution should 
spring working on flats of spin :le make and break con- 
tact? Having repaired s machine, cannot get it to work, 
and think fault exists where referred to. Ordinary up- 
right machine for medical purposes. —A. MATTHa W8. 


(47288.1.—Dryiug-Racks for Dry Plates.— 
Could any of our numerous readers kindly give me their 
experienc: in drying plates on their ends? I find the 
p ates do not dry evenly if tio close on the racks. I 
prefer them dried on their backs, but cannot dry half 
the quantity at a time.—J. R. Bacwn. 


[47289.]—Sulphur Casts.—What is the proper 
mode of mixing colour (e.g., vermilion) with thetulphur, 
so as to avoid the patchy appcarance on cooling? The 
results when fresh from the mould seem perfect: but on 
cooling and exposure, {be polish oisappears and the 
colour deadens.—J. P. H. 


[47290.'—Calculating Machine.— Will anyone 
kindly oblige by directing me how to make a reckoning 
wheel such as is used in the railway clearing-bouse 
eee or any other cusily-made calculator ? — 

. D. 


(47291.}—Boiler Ends.— Kindly give me rule in 
plain figures fur calculating tte flat end of a boiler un- 
stayed, the dium. of which is bft., thickness of plate 
” 45, Single riveted to she.].—Jonn, 


47292.. —Bunsen’s Battery Connections. — 
Will any correspondent say how I could connect my 
carbons with copper wire or slip, otherwize than by 
using a clamp? If itcan be done by depositing copper 
on the top and then soldering, kindly give instructiors 
for soldering, as I have been told spirits of salts should 
not be used for battery counections.—Bonp. 


(47293..—-Fump Query.—Will some reader say 
wrat clearance the ram of a pump has to have from the 
bottom of the barrel, of the following descriptions :— 
Diam. of ram 12in., 2ft. stroke, and running at 5s revols. 
per minute; heat of water 120°, Is the speed too high ? 
—No Name. 


[47294.] -New Combination of Altazimuth 
and Equatorial Mounting.—Will Mr. Godfrey 
or “t F.R.A.S.”’ oblige us with a proper description, with 
figures, of the “ Smeaton block’?! I remember the 
latter correspondent making an illusion to it some months 
azo.—J. C. L. 


[47295.—Decimal of the Year for Astronc- 
mical Observations. —1 shculd be glad to know 
how this is calculated. Mention is made in Vol. AX. 
that it belongs to the year with which it is associatej, 
but nothing more.—J.C. L. 


[47296.]—Object-Glass Making and Correct- 
ing.—Thanks to" O.V.” for his kind reply to my query ; 
his quotation for Chance’s dises is quite correct ter that 
size. May I now appeal to “ Prismatique ” whether he 
will go into the matter when he sends his promised 
letters on object-gla-s making ? and if he would like to 
read the letters by Mr. Godfrey I alluded to in No. 599, 
I should be pleased to send him tLe numbers containing 
them.—J. C., L. 


[47297..\—Taking Cold.—To Dr. Epmuxps.—The 
last tew months 1 have had an almost continued cold in 
the head, and now and then a slight cough. Iam atthe 
counter, and, of course, subject to the usual draughts ot 
a shop. I am very thinly thatched, and perspire very 
much, and with very little exertion, and think that has 
something to do with the cause of culds. I wash my 
head in cold water every morning, and have just takeu 
to my cold sponge bath for the summer. I don't wear 
a cap in the shop, and don’t want to. Can you advise 
any remedy ?—Is it debility, as I have felt a considerable 
languor for some time !—E. S. 


(47298.]|—-Examination of Malt.—I want to 
examine mait chemically, but the filtration of the infu- 
sion, by means of the ordinary funnel and filter papers. 
occupies more time than I can sp»re. Will someone 
kindly inform me by what means I can effect this process 
with more rapidity ?—PIHENIN. 

(47299.]—Lantern Optics.—Will any of the 
numerous optic.! correspondents of ‘ ours ° kindly 
answer the following ’—Wheao the source of light (lime- 
light) is placed witLin the principal focus of condens r, 
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the enlarged disc of light on screen is well and sharply 
defincd ; but when placed in the principal focus, so as to 
vive a parallel beam, the disc on the sereen becomes 
dimmer and loses all »harpnees of definition ; in fact, 1s 
nota discat all. Isthisthe usual expericnee? If not, 
where is the fault ? If so, why should not the dise be 
equally well defined when a parallel teim is used as 
when a divergent one is used, as in the first case stated 
above ?—M. A. 


147300.1—Proportions of Cylinders. — Would 
“ Tubal-Kain ” xindly answer the following questions ? 
I wish to know the rule for finding out the proportion 
the high-pressure cylinder ought to have to the low- 
pressure cylinder in compound engines? Also, the 
advantage of working with dry steam, and_ the advan- 
tages of wet steam? Also, the rule for finding the tem- 
perature of any given pressure of steam! Please don’t 
use algebra.—A BEGINNEB. 


[47301.]—Vacuum Tubes and Coil.—Will any of 
our correspondents kindly tell the probable cause ot 
flashing or dancing in vacuum tubes? When every- 
thing is apparently in order, and the coil in grent force, 
Iam often troubled with a dancing or winking of the 
tubes, like gas light when there is water in the pipe. 
The cause of this, and how to avoid it, would much 
oblige—W. R. C. 


147302.) — Contracted Tendons. — Will any 
medical correspondent of the “ E. M.” kindly inform me 
what remedy I can apply for the following ailment ?— 
The tendons of two of my tingers in the palm of one 
hand are so tightened as to contract the fing-rs so that 
they cannot be straightened, and on the tendons a rard 
lump or swelling has formed, and a similar hard lump 
has commenced forming at the foot of the thumb in each 
Pand just below the joint in the palm of the hands.— 

ROCS. 

[47303.—Rusty Water-pipes.—I have some lin. 
iron water-pipes which have been in use several years, 
and the water through which often comes away rusty, 
and is a source of great annoyance to me; in fact, 
causing spots of ironmould to appear on the goods which 
I immerse in the water. Can this be remedied in any 
way ? I have adopted many means to try and clean the 
pipes, but with no satisfactory results as yet. A sugges- 
tion from any of ours will be thankfully rece:ved.— 
PuzzLED. 

[47304.]—Division Plate.—Will some correspond- 
ent oblige by answering the following ?—I have a 5Lin. 
centre lathe, to which I want to add a division plate. 
The pulley on the mandrel is mahogany, and is 7in. dia. 
I thought if I had a plate cast and screwed it on to the 
face of the wood pulley, it would answer. What would 
be the best metal to bave, and how thick? What would 
be best numbers to have, and how am I to divideit? I 
have overhead motion and drill-spindle. What would 
hg se pes? form of drill point to drill the plate with ?— 


[47905.]—Photography.—To Mer. Parxinsov.— 
Would you kindly answer me the following, and oblige ? 
I have taken several enlargements on bromo paper, but 
not one free from white spots. I thought they were 
caused by dust on the paper before exposure, and I was 
very careful afterwards ; but still I hud spots. Cause 
and remedy? What shall I use to spot out? Also, what 
should I use for spotting out silver prints ? If there were 
dust on the lens, would it show on the paper or on taking 
a negative? On May 26, you stated you used Idwards’ 
developer : Do you find it suits different makers’ plates, 
and would the action be slower if the bromide of potash 
were increased, as one formula I have gives the bromide 
200 grains 1—F. 


(47806.]—Slide-Rests.—As I have previously made 
some remarkson the plan of dividing the nut of the 
leading screw of a slide-rest, I should like to supplement 
them by asking Mr. Evans, apropos to his article on 
slide-rests, whether it is expedient to apply this means 
of correction to a new tool, however advantageous it may 
be for the repair of an old one. My objection is this; 
by dividing the nut into, say, two equal parts, all the 
work of the screw motion is thrown on one-half of the 
thread of the nut; and this, whether the parts are 
screwed up or not, and as a wel'-made screw and nut 
will work for a long time without any ‘‘ beck-lash,’’ it 
scems a pity by diyiding the nut to hasten the time when 
this will arrive. I should say it was better to wait until 


are ie is sutticiently worm to call for the remedy,— 


(417307. Mildew on Vines in Greenhouse.— 
I have had the mildew in my greenhouse three years 
ruoning, and lost the whole of the crop. The grupes are 
covered witb a white film, and the leaves are spotted as 
if burnt. I have tried fumigation with sulphur and 
lime, and other supposed remedies, but to no purpose. I 
have now a splendid show of fruit, but the mildew has 
just made its appearance. Can any reader tell me how 


to stop it and save my grapes 2—AMATEUB GARDENEB, 
Cheltenham. 


(47208.]—Inflamed Throat.—To Dr. Epxuonps.— 
About two months ago I had inflammation of the throat, 
which relapsed several times. At present I feel a con- 
stant desire to swallow or expcctorute. Health fairly 
good.— Norra. 


[47309.]—Clarionet.—I should be obliged ifany of our 
readers would kindly tell me how to determine (thcoreti- 
cally)the dis. and length of bore, the distance between tne 
holes, and the diam. of same. I wish to make a clarionct 
about a quarter-tone flatter than those in general use, and 
as I cannot get an instrument to take pattern from, Iam 
forced to seek informnation where I can. I have look<d 
through two works on acoustics but have found no 
such information, Should be glad to know if there are 
any books on the subject. I should also like to make 
my own reeds, and would like to know how to choose 
the cane, and how to proceed.—OLp Buow-Harv. 


[47310.}—Naturalisation.—Is a Frenchman by 
being ‘* naturaliscd’? as an Englishman thereby ex- 
onerated from military service in France? Could they 
linprison him if he went to France after failing to appear 
to serve WLen summoned? And has the French Govern- 


mcnt power to confiscate any property he may become 
possessed of in France ?—Kawner., 


(47°11.}—Cannon.—Being about to cast a gunmetal 


cannon 2ft. long, and lin. bore, I wish to know what 
thickness the metal ought to be at the breech end, so as 
to insure safety. —E. A. L. 


[47312.|—Dynamo-Machine—To GeorceE Totman. 
—Will you please give your opinion of arrangement of 
field-magnet ? The core of F.M. is iin. by 3in., bent to 
shape and screwed to soft iron pole-pieces 5in. long. My 
armature is of the Gramme form, and is 5}in. by 23in., 
and consists of 8 coils of 16 c.c. wire, 4 layers of 15 rows 
each, giving 30ft. on each coil. What amount and size 
of wire should I wind on field-magnet? Should it be 
arranged as shunt or circnit machine ? Any suggestions 
as to better form of F.M. (to work with pole-pieces 
which I have by me) will be gladly reccived. Thanks 
for former auswers.—Ix Want or HELP. 


(47313.|—Tests for Bicarbonate of Soda and 
Tartaric Acia.—Will some correspondent tell me 
how to test bicarbonate of soada and tartaric acid for 
commercial purity? I require them for mixing with 
flour, and find that some samples do not act as efficiently 
as others.—NovIiLlo. 


[47314.]—Rotation of the Earth.—How many 
times does the earth rotate in the 365 days forming the 
year, fractions corrected by leap year being disregarded ? 
it appears to me if there are 365 alternations of day and 
night in the year, the earth must rotate either 264 or 366 
times.—CrMuo. 


[47315.]—Harmonium Pan.— Will someone kindly 
cive instructions for making a pan for harmonium to 
contain 24 sets of reeds ?—GoTua. 


[47316..—North Pole of Electro-Magnet.— 
Suppose I hold a ber of iron with its axis in a line with 
my sight, and commence to coil by winding in the direc- 
tion of the motion of the hands of a watch, which end of 
the bar should I begin at—the distant or the near end— 
to make a true north and south polarity? State which 
end is north.—TPay J ack. 


[47317.] Lewis’ Incandescent Gas-Burner.— 
To Mr. J. T. Srracue.—I have read your article on the 
new gas-burner with great interest. I am looking out 
for a good effective light for large shop and warehouses, 
eitber electric or some improved system of gas. The 
present gas-burners I consider very undesirable : in fact, 
unworthy of the age we live in. Can you confer a further 
favour by giving an idea of the cosv and permanency of 
the “ platinum wire cap,” and the best means of supply- 
ing the compressed air? Can it be done by a small gas- 
engine, and what power would be required for, say, 50 
burners of 50-candle power? Can the compressed air 
be economically stored, or would it have to be supplied 
as required ?—D. 


ANSWERS TO CORRESPONDENTS. 


——++4+——_ 


9,9 All communications should be addressed to the EDITOR 
of the ENGLIsHh MEOHANIO, 31, Tavistock-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made tor inserting letters, 
queries, or replies. 4, Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
touls or other articles cau be purchased, or replies giving 
such informution, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information isanswered through the post. 6. Letterssent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of correspondents are not given 
to inquirers. 


*.* Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated ubove, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “*Sixpenny Sale 
Column ” offersa cheap means of obtuining such informa- 
tion, and we trust our readers will avail themselvesof it. 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, June 28, and unacknowledged 
elsewhere :— 


H. Laytrox.—Hillman, Herbert, and Cooper.—Lurgan 
Mechanics’ Institute.—Photo. Artists’ Co-Operative 
Associution.—J. K. Smythies.—l). B. Fenessy.—Serg.- 
Maj. Connors.—J. A. Muaclean.—Arthur Hinde.— 3. 
Normans. — Kogator.—II. B.—S. 'laverner.—Ajax.— 
S. J.—Plumber.— Arihur Smith.—Air.—Dusty.—F. 
Rowe.—Cleaner (Sualisbury).—Jack of All Trades.— 
Alfojoe.—F. H. IL.—H. Ficeld.—Student.—Ditton. — 
Crytux, — Nuda,—Veritas.—Seaweced.— Meteor.—Man- 
chester.—Fred Walker.—T. IL, Espin.—Enquirer.—E. 
—bd. J.—Poor &Scribe.—G. F. Finn,— R, T. B.—A. Stan- 
ley Williams.—C. ‘Townley. 


Frepverick Petersen. (No, vuleanised paper is not 

celluloid. ‘he mauufacture of the latter has been fre- 
quently described.)—M. J. (Add water to the recipe 
given on p. 317. 2. Benzol, turpentine, Castile svap 
ure among the many revivers used.)—Yeurum. (By 
means of blocks of liznum vitie, which are grooved to 
tic into grooves on the shaft. The trernulant is scarcely 
suitable.) —Isuix-co-Bracu, (They are all worked on 
the principle illustrated on pp. $7, 111. Sce also p. 
224. ‘The switch is an arrangement of brass rods con- 
nected to the different wires, so arranged that by the 
insertion of plugs any two wires can be connected to- 
gether.)—Trounnep Osr. (A number of recipes for 
eczema in last two volumes. Anointing with clarified 
beef-suet and powdering with oxide of zinc, repeating 
the coutings one over the other, is recommended ; but 
you might try vaseline ointment. )—TrouBLen, (Several 
medical coils described recently. See p. 313. There 
ure not so many ways of connecting up that you should 
be long puzzled.)—A BEGINNER. (Question cannot be 
answered. Make the hammer hit it hurd; but perhaps 
it is a soft-sounding bell, and is as loudas it was in- 
tended to be. 2. As to making a telephone, you must 
look through recent indices, and choose for yourself.) 


—JonunC. Newsoup. (Noone can answer such a ques- 
tion without examining the motor, and your sketch 
does not give even an idea of its construction.)—ALBT. 
Wi tes. (The author will, doubtless, correct.) - G. H. H., 
Derby. (Sucha recipe wonld be worth a trifle. Clean 
them up with the finest glass-paper, aud polish with 
whiting and spirit. Then expose to sunlight behind 
glass. Some makers put whiting into the glue, others 
dry whitelead, using very pale glue.)—Satorras. (Of 
course, the two surviving cons share equally; the eldest 
acn’s claim is preposterous.)—Cu. Rapacue. (You 
flatter us, we fear; but we must leave the c:tabush- 
ment of a French counterpart of ‘* ours” to some 
Frencbman. We fear our English subscribers would 
respond very slowly to your idea. We cannot spare 
space for the reproduction of reply 46931, and under the 
guise of a reply to 47053, we do not see our way to 
admit your dissertation on spectrum analysis.)—J. A. 
Jurrrpy. (Should be glad to have the photograph.)— 
J.J. Raruposr. (Are you sure the bankrupt did not 
get his discharge? If so, you bad better consult a re- 
spectable solicitor, and take action at once—that is, if 
the debtor is worth powder and shot.)—Sruyor Esrasou. 
(We cannot insert queries asto pieces. vc.; but why 
not write to Lancaster and Son? See their advertise- 
ment on back page.) —A. Inuiscswoxtn. (Notif it has 
been obtained honestly, as most probably it has; still, 
just now, people should be careful.)—lerno-Cakrir. 
(Why should we occupy valuable space with reproduc- 
tions of illustrations which can be obtained elsewhere, 
or of well-known objects in museums, which can te 
scen at any time?)—Patrr. (The confnement and 
long hours wowx/d injure her, and unless she worked hard 
she would not make a living.)—Cyxro. (You have 
simply confused yourself by rotating it once in a reyo- 
lution. The question in its simple form ia inserted.)— 
Grorcr. (A foot diameter has a circumference of 
3°141ft.)\—Jomun Hare. (1. Bunsen; 2. A matter for 
experiment; 3. Depends on how the zine and acid is 
bought; 4. Would have to be cleaned daily; 5. See 5; 
6. As large as convenient, not smaller than No. 16; 
7. About 43. 6d. a cell, plus the cost of charging.) —PAN 

Jack. (Has any one said that it is not?) —W. Exprixc- 
tox-Kyicur, (See p. 20, last volume. and the indices.) 

8. T. Siri. (You have not followed the instructions, 
and expect impossibilities. See p. 308, and recent back 
numbers. Must have a coil if you want shocks.)— 

Tinker. (If your query was received, it was inserted 

or answered here. As it appears to be only about 
solder, itis probable you were referred to back num- 
bers. Look in the index to Vol. XXXII., and you 
will discover references to a number of papers on solder 
and soldering.)—A Down Mecnanic. (Fuchsin is a 
hydrochlorate of rosaniline ; Hofman’s methyl violet is 
prepared from rosaniline, iodide of methyl, alcohol, and 
potash. Both are be had of any dealer in dye-stufis.)— 
Experiuents. (You run great risks of having your 
questions dropped into the w.b. You might, at least, 
write plainly. We cannot discover whether you want 
to make or analyse extract of saftower. Probably you 
will find the questions answered in Slater’s t Manual 
of Colours ana Dye-Wares,” just published by Lock- 
wood and Co., Stationers’ Hall-court, E.C.)— MARINER 

(Sec p. 309. You will have all the materials ready to 
hand. Tne zine will be useful for certain purposes— 
cutting up into rods, for instance—or you can melt and 
cast to shape required. 'Fhompson’s “ Electricity and 
Magnetism,’’ Macmillan, and our back-numbers for 

practical hints.)—Trxt Makrn. (They use prepara- 
tions of cochineal, combined with starch, and salts of 
tin. You could print on the material with ink, or use 
stencils. The methods used by cslico-printers would be 
expensive and troublesome without proper plant. A 
good vermilion red is made with 5lb. vermilion to 1 
gallon of thickening, the latter being a mixture of gum 
dragon and ezgg-albumen. The colour is taster the more 
albumen is used, 4lb. of albumen and jlb. of gum 
dragon to the gallon of colour being the best. After 
printing, the fabric is dried and steamed for an hvur.) 
Pauuatim, (You should consult the back volumes, and 
procure the catalozues of the makers who advertise in 
our columns. Nothing less than a 3in. back-geared 
lathe would be of much use.)—Ecrcratcran. (The 
weight and gauge vary to a certain extent with the size 
of coil. Iu No. 797, p. 410, there isa table of dimensions, 
&e., of coils described in this piper; on pp. 15, 16 ot 
this volume, and on p. 313 dimensions, &c., of ditferent 
coils are given.)—Jusius, The rule 1s to make the 
layers as thick as the core, and twice its diameter for 
length. Perhaps you have not wound the wire cor- 

rectly, and perhaps you have not battery power. Sup- 

pose tbe iron rod is jlin., thea make the limbs zin. long 
and till bobbins lin. in diameter and žin. long 
—that is, the groove in the bobbin should be Lin. by jin.) 

—CaTarRRAn. (See Dr. Edmunds’ paper on p. 441, No. 
S51.)—Harry A. Dix. (Varnish paints; but none will 
last very long.)—Sanpbiasr. (See p. 235, No. 400, for 

an illustration of the sandblast, You can soften leather 

by soaking in water.)—One In a Fix. (We presume 
you really mean nickel, not nickel silver, Nickel is 
readily dissolved by nitric acid and by aqua regia, also 

by sulphuric and hydrochloric acid. Either your acids 
have not been strong enough, or your metal has been in 
too large pieces. 2. It ceuses to work when the circuit 

is broken, but locul action gocs on.‘\—O. (Theanswer 
would be, Certainly, tor if it gives any current at all it 
would work it. 2. Shellac varnish carefully applied is 
all that is required.)—A Consrant READER, Manchester. 
(‘The question has been answered many times in neaily 
every volume. Seep. 110, No. 785; p. 313, No. 793, and more 
recently p. 240, No. S55, and p. 253, No. S69.) — MANCHES- 

TER. (Vitremunieis properly burnt-in glasswork, but you 
mean, We presume, the method of sticking coloured 
pictures on windows. ‘That is done by varnishing the 
print with Canada balsam, or some other crystal oi! 
varnish until transparent. The tools required are very 
few. Sce p.100, No. 495. Materials of artist’s colour- 
men generally,)—Aw AMATEUR Tinkeg. (Weanswered 
you on p. 341. For jJupanning tin, see No. 803; for 
cold brazing, see p. Si or this volume.)—A New SCR- 
RCRIRER, Longton. (Sprazue’s * Electricity : its 
Theory, Sources, and Application,” E. and F. N. Spon, 
Charing-cross, Ss., but we believe it isout of print, and 

a new edition is bemg prepared. The present volume 

commenced with No. 885.)—E. M. (‘The additicn of 
strong soapsuds tə boiler feed may help to prevent the 
plates corroding; but it will also help to burn them by 
torning a layer of non-conducting slime between them 
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and the water. Keep the plates clean by purifying the 
feed-water, and by frequent washing out.)—Tnos. M. 
(As the object is to impregnate the leather, the slowest 
drying would be the best, provideditis not one of those 
qualities that never dry properly.)—An Amateur. (See 
p. 496, No. 853.)—J. E. (A cheap and simple metro- 
nome was described and illustrated on p. 216, No. Sil.) 
—Pisces. (Nos. S51 and 852 contain several recipes for 
aquarium cement. Both can be had.)—PraGsaTIcay. 
(For Holtz machine, see p. 179, No. 840; for the Voss 
machine, p. 335, No. 846.)—Tnos. AL (1. Such a will 
would be perfectly valid. Two witnesses are required 
who must not be legatees. 2. Not necessary. 3. 
Trustees are not necessary. 4. The willcan be revoked 
at any time by simply making another. It would cost 
you very little to get n respectable solicitor to make the 
will, and wou!d be safer every way.)—W.H.P. (The 
Act can be procured trom the Queen’s printers, Spottis- 
woodeand Co. We do not know the title, and do not 
think it applies to the cases mentioned.)—Drsponp- 
Ency. (Try bathing them daily with water, in which 
Tidman’s sea salt has been dissolved; very probably 
the weakness will pass off ina couple of years or so.) — 
J. J. Auuixcuam. (No: half acrown.)—Dutci Sus. 
SCRIBERE. (If youcan answer Mr. Lancaster's questions, 
he will probably give the information asked for; but 
we cannot go to the expense of illustrations which 
would fill half a column that he may see what the 
camera is like.)—Exvect. Apraenticse. (Mr. Tolman 
will, doubtless, supply parts, &c. He advertises in the 
“ Sale Column.’’ You had better ask the other ques- 
tions privately. Wecannot repeat motter already pub- 
lished.)—Cetek rr Aupax (Any of the makers who 
advertise in these pages would supply you. Such tires 
as you sugges: would interfere very muterially with the 
speed.)—J. H. Huxiry. (You had better re-write the 
letter and make a fresh drawing—if you think it worth 
while. On the whole, we hardly think it is.)—S. CaL- 
TON, BEETLE Causners. (In type.) 


F. H. H.—B. B.—Nunquam non Paratus.—Tony B.— 
J. R. E.—Arthur E. Morris —M. Jonson have replied 
to querics already similarly or adequately answered. 


CHESS. 
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ALt Communications for this department must be 
addressed to the Chess Editor. at the office of the 
oen Mecuanic, 31, Tavistock-street, Covent-garden, 


PROBLEM DCCLIX.—By J. Pierce. 
Black. 
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White. 
White to play and mate in three moves. 


PROBLEM DCCLX.—By “J.N. B.” 
Wy tip 


From Erentano’s Chess Monthly. 
Black. 
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White, 
White to play and sui-mate in three mover. 


SOLUTION TO 755. 


phie, Dack, 
L KEKR 1. Auything 
2 KELU DBA4 2. Anything 


3. Mates accordingly. 


_In this problem the K should be at Q B sq. and Pat 
Q 3 to maze it sound, 


SoLurion TO TG. 


White lack, 
1.QtoQ R7 1. Anything 
2. Mates 


NOTICES TO CORRESPONDENTS. 


D. A.—Your solution to 756 is correct, as also those to 
755. It is unfortunate the latter problem is so marred. 


Game recently played by correspondence between two 
amateurs (Steinitz Gambit) :— 


White, Black. 
1. PtoK4 1. PtoK4 
2. KttoQB3 2. KttoQ B3 
3. PtoB4 3. P takes P 
4.PtoQi 4. Q to R 5 (ch) 
& Kto K2 5. PtoQ 4 
6. Kt takes P 6. B to Kt 5 (ch) 
7. KttoK B3 7. Castles 
8. KtoQ3 8. PtoKB4 
9. Kt takes Q 9. P takes P (ch) 
10. K takes P 10. P takes Q 
11. PtooQB4 11. Kt to K B3 (ch) 


12. K takes P 


12. Kt takes Kt (ch) 
13. P takes Kt 


13. R takes P 


14. BtoK 3 14. BtoQ B7 

15. Kto Q KH sq 15. Pto K Kt 4 (ch) 
16. KtoB3 16. Kt takes P (ch) 
17. B takes Kt 17. R takes B 

1S. R takes B 18. R takes Kt 

19. PtoK Kt3 19. Rto Q5 

20. Bto KR 3 (ch) 20. K to Ktsq 

21. KRtoBsq 21. Bto Q3 


22. BtoK B 5 
23. K to Kt 2 
24. Pto K Kt4 
25. R to K sq 
26. R takes E 


22. PtoKR3 
23. RtoK Bsq 
z4. BtokK Bd 
25. K to Q7 (ch) 
26. Btakes R 


27. RtoK6 27. BtoQ BS 
28. Bt» K Kt 6 28. K toQB sq 
29. KtoK3 29. BtoOK BS 
30. PtoK R3 30. PtoQB4 
3t. Rto K7 31. Rt? Q sq 
32. Btok 4 32. BtoQ B2 
33. B to B 5 (ch) 33. K to Kt sq 
31. BtoQ7 34. PtoQR3 
35. Rto K R7 35. Bto kK 4 
36. PtoQ Kt 3 36. B to Q 5 
37. Kto Bd 37. RtoQ3 
38. Bto K 4 38. Pto Q@ Kt4 
3). Kh to K 2 39. PtoQ B5 


Game abandoned as drawn. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


5s. 6d. for Six Months and Ils. for Twelve Months, Post-free to 
any part ofthe United Kingdom. For the United States, 13s., or 
3 dols. 25c. goia , to France or Belgium, 133., or 16f. 60c. ; to India 
via Brindisi), 15s. 2d.; to New Zealand, the Cape, the West 
ndies, Canada, Nova Beotia, Natal, or any of the Australias 
Colonies, 13s. 


The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at therate of 
3d. each to coverextra postage. 

Messrs. James W. Quesn and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
26c. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the publishing office in 
London. All subscriptions will conmence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to compicte volumes they must be paid for at the rate of 
dd, each copy, to cover extra postage. 


Vola. XXIV., XXVI.. XXVII., XXVIII., XXIX., XXX., XXXI., 
XXXII. and XXXTIT.. bound in cloth, 78. each. 
(Vol. NXXIV. Now ready. | 

All the other bound voiuines ure out of print. Subdseriders 
would do well to order volumes as soon as possible after the con- 
clusion of each half-yearly volume in Merch and September, as 
only alimited numberare bound vn, and these soon ran out of 
print. Most of our back numbers can be had singly, price 2d 
each, through any bookseller or newsagent, or 24d. each, post-free 
from the ottice (except index numbers, which are 3d. each, or 
post-free, 34d.) 

Indexes for each half-yearly volume tp to Vol. X. (except Vols. 
IT., III., IV., V., and X.) inclusive. 2d.eacn. Post free 24d. each. 
Indexes to subsequent vols., 3d. each. or post-free, 24d. Cases for 
binding, le. 6d. each. 

*.” Subdscribersare requested to order Cases and Vols. through 
thelr bookesellers,and not to send direct. The regulations of the 
post-office prevent their transmission through the Post. 


CHARGES FOR ADVERTISING. | 


Thirty Words ee ee ee ee ee ee eo 2 6 
Every additional eight words., oe oe ee 2 O 6 


Front Page Advertisements Five Shillings for the first 40 words 
afterwards 9d. per line. Paragraph Advertisements One Shilling 

cr line. No front page or paragraph advertisement inserted for 
esa than Five Shillings. Reduced terms for series ef more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGS COLUMN—for 


a. à 
Twenty-four words .. .. ry ry «9 3 
For every succeeding Eight words.. oe oa  O 3 


ADVERTISEMENTS in the SIXPENNY SALE COLUMN; 


Bixteen Words @e ee ee ee es ee 

For every succeeding Eight Words ee ee ee 

*.” lt must be bornein mind that no Displayed advertisements. 

can appearin the “ 5ixpenny Sale Column.” All advertisements 

must be prepaid ; no reduction is made on repeated insertions; 

and in cases where the amount sent exceeds One Shilling the 

publisher would be grateful if a P.O.O. could be sent,and not 

stamps. Stamps, however (preferably halfpenny stamps), may 
be sent where it is incunvenient to obtain P.O.O.'s. 


; The address ts included as part ofthe advertisement and charged 
or. 


Advertisements must reach the office by 3 p.m on Wednesday 
te insure insertion in the folowing Friday's number. 


eo Ls! S ge Aaa k ta) ya ` 
NOTICE TO SUBSCRIBERS, 
Subdsoribers receiving their copies direct from the office are re- 
uested to observe that the last number of tie torma for which 
theireubscription is paid will be forwarded te them in a Ping 
Wrapper, asanintimetionthata fresh remittance ia necsssary,il 
it is desired to continue the Subscription. 


Holloway’s Pills and Ointment.— During 
summer, Intestinal irritation 1s rife. to unless tne liver acts 
aright, cynstituticnal disturbance will ensue. The humblest 
can procure these health-preserving remedies. which quickly 
remove the vitiated hile, cool the overheated blood, and restore 
the jaded enery:es, better than vauntca tonics. 


Every Workman connected with the Building 
Trades requiring a situation should advertise in “‘ THE BUILD- 
ING NEWS,” published every FRIDAY, price Fourpence. 
at 31, Tavistock-street, Covent-garden London, W.C. 


‘*THE BUILDING NEWS" is the Principal Journal, repre- 
senting Arcaitects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 

eray Workman should insist on secing “THE BUILDING 
NEWS ” every week at his Club or Cottee House. He will find 
more ‘‘ Lists of Tenders ” for new work init every week than in 
any similar paper, and can thus jcdge where work is likely to be 
had. He isalso specially invitea to make use of“ Intercom- 
munication’ if he wants to know anything about his trade; to 
write to the Editor if he has any suggestions to make and to 
ad vertise in the paper when he wants work. 


The charge for Advertisemernta for Situations is One Shilling 
or Twenty Words, and Sixpence for every Eight Words after. 


OUR EXCHANGE COLUMN. 
——_+-++—- 


The charge for Exchange Nowuces is Bd. for the first 24 words, 
and Bd. for every succeeding 8 words, 
— e 


Oil and Limelight Dissolving View Apparatus 
for Screw -curtiag Lathe, Twist Drils.—D. w. N., broest Cul- 
tage, Peyton-pluce, Royal Hill, Greenwich. 


A one-hor:e Water Motor in exchange for a good 
Perambulator (rubber ures), or offers.— Wa. O buicn, 113, dad- 
dington-road, Dublin. 


Sociable Tricycle, for two or three persons, cost £24 
nearly new condition. xchange good Photographic or Dissol- 
ving View Apparatus, Or ofturs.—W RicnT, Photographer, North- 
ampton. 


Two horse-power Vertical Engine, with two 
eylind-rs, complete, equal to new. Wall excnange tor good 
Bicycle avout duib.—aivsmuiri, Jackson-street, Uldham. 


Powerful Intensity Coil; for good Ficld Glass, 


model cugine or olfers.—dreNcer, 26, Dysart-road, Grautham. 


Jigger Sawing Machine (new), separate counter 
shatt ; exchange, Boiler or screw cutting iIsthe.—2, EtLurm- 
strect, New-road, Battersea, S.W. 


Saw Spindle, 2in. circular, new, 2 pulleys, gun- 
metal beariugs, V. journals, brivut. Exchange lathe,—z, btru.ts- 
street, New-ruadd, Batec el. 


Engine Oylinder, 2!in Cia., din. stroke, round 
brass crank, reverse motion, bright. Wats cleant.g. Any- 
thing useful—F. Byxcu, Queeu-street, Halesuwen, near 
Birmingham. 


EO old Copper Coins, chiefly English, including 
Charles lst farthing, (George III. copper twopenry, Vistoria $ 
farthıng. Exchange.—B. CoLrMmax, Canterbury. 


Half-horse and one-horze Engine Castinga, 
cylinders bored, Xv. or tTWo-hurse ditto, Olfers.—d Ames SUT- 
cLirir, Engineer, Princess-street, Grauby-row, sancheeter. 


Medical Goil, Galvanic Battery, Eagines, and Lathe, 
Castings, Fieid Glass, Screw Press, for Warping Meeks, £NGLisn 
Mircuanic, Engineer, &e. Offers —James Surciirre, Princess- 
strect, Granby-row, Manchester. 


Wanted in exchange, portible Gas Bottles in iron, 
and builers.—JameEN SeuTcLirre, Princess street, Granby-row, 
Manchester. Works, Levenshulme. 


Have a number Amateur Views, very gocd, size 
about J9in. by 6in. Will send sawple, ou. stamps. What orfers? 
—Address, Puoro., 162, Trongate. 


Wanted, a good screw-cuttiog Lathe, in exchange for 
new turniture or Ironmongery, or 3sin. Facile Safety bicycle, 
nearly new.—K. Waveotr, Paigaton, 


Wanted, one or two horsc-power Gas Engine, in 
exchange for new Funiture or lronmoungery.—i. Waycotr, 
Paignton. 


I wi'l exchange two scts of } horse-power Engine 
Cisrines,cne part finisned, one in rough, tur some goou ollers.— 
—Goatcp, 3, Keen-sticet, Warrington. 


Screw Steamer, engine, boiler, sifety-valve, com- 
pass, steering geur, Wheel and serew, 23 bladed tercws, sclendid 
worker; for anything useful—k. Hour, Il, Pord-street, Ailes 
Platting, Mancheste?, 


“ Wonders of Geology,” 2 Vol., “ British Cyclo- 
prdia, 4 Vols., HrewstersOpuc s, t Herscnelon Astronomy,” 
“ Daniell'’s Chemical Phitusophy.’’ Oilers requestsd.—>niru, 20, 
Mulberry-stresét, bradturd, Yurks. 


Wanted, good 5tin. Bicycle in cxchange for complete 
Photographic Apparatus. Suis amateur.—W, benny, 22, Seward- 
strect, Guswell-ruad, E.C. 


Priz3 Drawing.—First prize : new Printing Outfit, 
value £30. Second prize: Two Electhi: Lamps anu Battery. 
Winners' names in E. M.,29 July. tickets one snilling ; 12 for tea 
shillings; 26 for £1, Wail excuunge for anythng tseful—M,. 
Barnanp, Hentiel ld, 


THE SIXPENNY SALE COLUMN. 
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Advertisements are inserted in this column at the rate of 
6d. for the first 16 words, and 6d, for every succecding 


8 worde. 
—+94—__ 


For Sale. l 
Lantern Photographs, 12°00, with readings, 


from 6d. plain, ls. coloured.—a. Puxruncy, Enmuly-street, Bir- 
mingham. 


Gelatine Films for photographs, reduce cost and 
lgbour of photography to minimuim.—a. PUMPHaLY, Binnug - 
ham. , 

The Filmograph carries 109 films or 12 plates: 
Lightest Photu. apparatus., Allustrated tests —rusxPuRney, Jir- 
nungham. , 

Filmographic Mannal, free 6d., with photo- 
graph from Fihn Negative. Fuu mətructivns. Palms, rimo- 
graph.—A. Pusrugey, Birmingham. 

100-Fold Filmograph Slide, can be usel with ordi- 
nary camera. Plates changed suywnere.—a. PusvHhrtyY, Bir- 
minghain. 

Collographic Photographs for Machinery and Trade 
Patterns. Sample and list tour sa—PreMrueer and Day, biruiare 
hanı. 

“The Nigbkt-ligkht Clock.’ Jlustrated and 
described on page S70, Noo sts. Anass, Cartiage free, 63, Gd.— F 
ROBERTON, 13, Gieck street, Scho, W. 

Lathe, 3'in., 3ft. bed, serew-cutting, slide-rest com~ 
pound. sec change wheels, chucos, Xe, stevad bang, good as 
new, £li.—Maanin, Cupola, Sheeld. 


Stccks and Dies, now in extensive uie. 
stamp.--F. M. Koucrns, 21, Finstury- pavement, 


Electric Lighting.—Inventors wishing to perfect, 


patent, or sell inventions connected with electric bg hting shoula 


List one 


communicate with F. M. Kuovers, 2!, Finsbury-pavement, B.C. 
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Minerals, 100 good specimens, including sapphire, 
ruby, topaz. emerald, opal, all named, different, 10s. Apply fer 
list. Also many finer,rarer specimens.—Cotuscror, Richard's 
Library, 42, Tachbrook-street, Pimlico, London. 


Metallic “ E” Violin Strings. Infinitely superior 


togut. Four post free ls.—Snirn, 2, sedford-street, Plymouth 


Micro. Photos.—List of 350 one penny stamp.—E. 
and A. Dancar, 436, Stock port-road, Manchester. 


Lathes, Lathes, cheap good screw-cutting, from 
£10. Easy payments. Hire system. First-class tools.—Makxin, 
Cupola, Sheffield. 


Prize Drawing.—First prize, new Printing Outét, 
value £30, second, 2 electric lamps and batteries. ‘Ticket: One 
Shilling. See Exchange Colamn.—M. Barnanv, Henfield. 


Electrical Depot and Manufactory.— 
MıLLaRr’s, 126, Chapel-street, Salford. Handiest shop in the 
trade for amateurs, 


Electric Lamps, 5s.; Bells, 5s.; Batteries, 2e. 
None better or cheaper. Instruments repaled.—Muzzan, as 
above. 


Electric Machines. Indicators, Bells, Batteries, 
Wires, Switches, Terminals. Curbons, €c.—Kina and Co., Elec 
tricians, Bristcl. (L'st Twopeac:.) 


Beautiful Cloth Dress, in all colours, price 88., or 
8d. yard. Patterns, one stamp.—Finru, Kirkgate, Wakefield. 


Metallic A and E Violin Strings. Acknowledged 
auccers. Six, post free, ls.—Joun ranco, 36, Kelvin Grove, 
Liverpool. 


Amateur Mechanics.—A complete set of Castings, 
Tubes and Lenses, for making large Compound Microscope, 
12s. 6d.. and instructions. Amateurs supplied with msterials fur 
Optical Instruments.--Muason, 38, Park-road, Clapham, S. W. 


Important to Violinists.—Improved Violia Chin 


Hoitvers. List, with engravings, one stamp.—NicuHorson, 33, 
Victoria- street, Sheffield. 


2h-horse Vertical Engine, Pump, &c., £10, or ex- 
change small &crew-Cutting Lathe.-—38, Victoria-street, Shef- 


He \d. 
“Kelly's Directory of Watch and Clock 
Trane,’ published 18s., price 101—D., Ashburnham-terrace, 


Southend, Essex. 


Modern Sin. Lathe, new, 64ft. bed, powerful, large 
ot tools. Bargain.—4!, Monton-roac, Eccles. 


Saw, for cutting all metals, very useful, post free 15 
stamps.—Pootez, 303, Fulham-road, London. 


Stammering sreedily and effectually Cured, per- 
sonally or by correspondence Testimoniais from all classes.— 
Vox. M., Ward’s Library, Grosvenor-road, Highbury, London. 


Foreign Stamps. 1,000 well assorted, 1s, 2d., 
free: 50 varieties 6d. Shects on approbation. Good discount.— 
Srivestzsn Heszon, 14, Guilford street, Ru sel-square, W.C. 


Set of Firework Tools, Induction Coils, Brass’ 
Microscopes. So.d cheap.—Jacxson, Fishguard, Pembrokeshire 


Bicycle. A gentleman ordering higher, offers his 
magnificent 60in. burnished Roadster, very handsome machine, 
with ball bearings and every improvement. crate included ; only 
£6 )(s. Bargeia. Approval allowed.—M. Pincrax, 27, Fiiendly- 
street, Deptford. 


Coxe’s }-plate Camera. Slide diaphragms, ete., 
srana velvet cloth, £2 15s —bincuaLt, Junior, 5, Mark-lane, 
ondon. : 


American Organ Tubeboards, with Munroe 
voiced reeds. Reduted piices.— Ray, 8, Poplar Walx-road, 8.E 


Plating Dynamo-Electric Machines, the best 
and cheepert inthe market. Prices and testimonials on appli- 
nilon =a: . Bcuortu, Manufacturing Electrician, 232, Euston- 
roa ? eo e 


Photogra hic.—Negatives developed, intensified, 
retouched or priated, or work of any kind done for amatcu’s on 
very reasonable terms for goed work.—N. Macxis, 3, Derby 
Houses, West Croydon. 


Silver-on-Glass Mirror, simply mounted (equatorial), 
with serew motions. Very good dennition, £7.—Kev. 8. MiLLs, 
Droylsden Rectory, Manchester. 


For Sale, Horograph Printing Apparatus for 
producing 400 copies of arawings, plans, &c., per hour £6,— 
Godmanstone House, Dorchester. 

Gilding, anà 


Freerson’s Electro-plating, 

Electro-typing apparatus complete, with solutions, battery, 
anodes, vats, scratch. brushes, burnishers. and full instructions. 
So simple that a child can use them ; only 262. complete. Wouid 
turn out £6 worth plating and giloing per week.—Sydenham 
House, Middle-street, Yeovil. 


Oval Frames.—Carett, Oval Turner, 79, Milton- 


street, Dorset-square, N.W., London. 


Handsome 21-day Olock, representing elephant 
Jumbo carrying Indian Princess. under glass shade, 28in, high, 
price £15.—93, Commercial-road, London, £8. 


“En glish Mechanic,” last twenty-one volumes, 
six boun Volume of Nature, volume of Mechanic. Lot 20 
eer mad Watker, 377, Dickenson-road, Longsight, Man- 
chester. 


Equatorial Telescope, Glin. best mirror, the whole 
new and complete. By Calver, with 7 eyepieces. on metal 
pedesta!.—Particulars frum H. P., East Howle, Ferryhill. 


Working Model Steam Engines, Parts and Cast- 


ings. List, stamp.—Witiiame, 16, Daliey-street, Broughton, 
Manchester. 


Heemorrhoids.—Internal Piles. Spencer’s care” 
fally prepared Pills give immediate and permanent relief from 
this distressing complaint. 


Piles —Spencer’s Pills cure when all other remedies 
(so called, have failed. T..ey contain notziog deleterious. 


Heemorrhoids.—Spencer’s Pills, 2s. 14d. per large 
box, post-iree.—8. SPENCER, 26, Dy sart-road, Grantham. 


Lathe, 4in. back gear; bargain. Tools, chucks, 
carpenter's bench and tools. Complete list on application. — 
Address, Larne, 1, Addington-creecent, York-road, Lambe h,8.E. 


Bench Drilling Machine. very strong, invaluable 


to amateurs. Secure] acked for 3#s.—BEEcuING and Goosz 
Mareham-ie. fen, Bestan? ; 


Photographs (Sccttish scene extraordin 
Gion Bae 81Ze te cach E 35, kenirew- stroet, 


Lathe Heads, rair 6in. centres, conical bearings, 
back gear, face-plate, adjustable back centres. hand- rest, &c. 
All new.—J. AwpEnson, Junior, 21, (hurch-street, Galashiels, 


Summer Drinks, cool, delicious, sparkling. One 
dozen, sent free, 1s —Cunistian, Mansion House Ubambers, ll, 
Queen Victoria street, London, £.C. 


Hardy Jrish Fer 1 ieti ad l 
li $4, dcr; iret cM. Corin Inn raaa Co. G i strong plants, 


Lathe, 6in. centre, 5ft. beds, first quality, good condi- 
tion, tools, cost £28, price £10.—H. 57, Eversholt-road, 
Haniey-read. 


15 Vols. “ English Mechanic.” unbound, XVII. 
to XXXI, inclusive ; prise 15s.—H., Hazeldene, Barnet. 


Musical Glasses for Sale, as played by profes- 
sional performers wi.h the fingers.—&2, Cobden- street, Leicester. 


Splendid set of Gas Engine Castings, cylinder 
2} bore, 43 stroke, cheap.—T. Wannor, Patterdale, Penrith. 


1COft. Glass, cut to size, packed. delivered to rail, 
14s. 6d. picture quality, 17s. 6d.—Hotmes, 149, Essex-road. 


Harmcnium (Organ), 10 stops, swell, 9 guineas 
cost 18 —L ,2, Westow Hill-terace, Upper Norwood. gu a 


Gentleman’s English Silver Lever Watch, new, 
value £8, will take half..—13, Kemble- street, Prescot, Lanc. 


Electro-Motor Engine, working model, post f:ee 
68. -J. Sutciirre, 53. Cedar- street, Ha'me, Manch ester, 


Photograph, new and old Eddystone Ligh’ houses, 
7 ? y 5, post free 1ourpence.—Pcxrurer, Publisher, Birmingham. 


Ross’s Cabin et Lens. £17 10s., quite new, for £10. 
—W. Suanre, Chemist, Madeley, Salop. 


Bicycle, 52in , lamp, £3 5s.—H. Maysa, 3, St. John’s 
Hill-grove, Wandsworth, 8.W. 


Aneroid Barometers on Frangois’ list, 5in. open 
face, silvered dial, thermo on dial, nickel case, 30s. 


Electro-Magneto Machines on Frangois’ list 
Good machine, 10s. Powerful machino, double magnet, 23s. 6d. ° 


Gold and Gold-plat d E yeglasses, Pebble Spectacles, 
&c., on Frascois’ List. Wonderfully lo w in price. 


Field and Opera Glasses caunot be surpassed for 


quality and for price incomparable.—Francois. 


Model Steam Engines, &c.,, &c., on Frangois’ list. 


“ Də not bid me speak; see, and then speak yourselves.’’ 


Upon receipt of post-card A. Francois, Devonshir:- 
place, KRyland-road. Birmingham, will forwaid !:st free. 


Gutta-percha Tissue. best, quite new, free 1s. 4d. 
per square yard.—W., Brewery House, Nenagh, Ireland. 


A superior Eccentric Chuck, with face-plate and 
two chucks, 253.—Cuances Goutpinc, Walkergate, Boverley, 


Slide-Rest, 3}in. centre, quite new, 403.—CHARLES 
GovuLDING, Walkeigatc, Beverley. 


Haydon’s Cutter Bar, by 


rew, /8.—CuakLes GorLpina, Wal 


Electro-motor Engine, v orking medel, post free 
6s. Large sizes for power tu oider.—J, BUTCLIFFE. 


Bichromate Batteries, constant current, 1s. 6d, 
to ae öd. cach.—J. Svicuirre, 63, Cedar street, Hulme, Man- 
chester. 


Pair of new lin. Taps, one 1, one 1}, one 3, 22:.—3, 
Keen street, Warrington. 


To Microscopists.— Good collection Volvox Globa- 
tor. Stentor Polymorphus, Cyclops ‘male. female), larva of 
+ phemeridæ. Post free 6 stamps.—Grorce Parry, Mersey road, 
Rock Ferry. 


Steel Balls for bicycle bearin 5-16, | 
1s. 2d., 18. 4d, per dozen.—W. a e R 3 Is, 


Small Dynamo-Machine Castiags, as described 
last week. All eizes.—Gronox ‘kuLman, Dynamo Manufacturer, 
Wolverhamptcn. 


The Cuttriss Electro-motor, 30s , the cheapest and 
most powerful for size, guaranteed to drive any domestic 
seming machine.—CrrTTR188, Blectricians, 85, New Briggate, 

eeas. 


Canoe, 15ft. long paddle and sail, 35s.—E. Hort, 11, 
Ford-street, Miles Platting, Manchester. 


Excelsior Model Engines. Cheapest in the world. 
Vertical, Beam, Huizontal, Compound, Marine, Locomotive, 
&c.—Viices on Appi cation = BEIINES and Co., Park Works, 
Alexandra-road, Manchester. 


Ferns.—Hardy Dorsetshire Ferns, ten varieties free 
2 a a Qoz, bargain.—A Hatrretr, sturminster-Newton, 
anciord. 


Ancient Oross Bow, used atthe Eglintoun Tourna- 
ment.—Appiy G. Fernias, 618, Rutherglen-road, Glasgow. 


Binocular Microscope, by Ewift, London, nearly 
pey Ag £17, price £11.—J. Banton, 108, Portiand-street, Man- 


Blecnum £picant and Parsley Ferns, 1s. per dozen, 
free.—JameEs Dove, Low Fold, Ambleside, Westmoreland. 


Universal Trade and Amateur Supply, Whole- 
sale, retail, new, second-nand, cheap, reliable, at Science Depot, 
Hire, and Exchange, Chenies-street, Tottenham Court-road.— 

APLATZI, 


Stores, Eleoctric.—Unapproached for quantity, 
variety, and cheapness in Dynamo and Frictlonal Machines, 
oe Telegraphs, Bells, Coils, Batteries, Wires, and Fittings. 
—CapLatzi. : 


Medical.—Surgery Fittings, Bottles, Jars, Scales, 
Pill-machines, Batteries (Weiss, Stoerer, Halse, Pulvermacher), 
working like new. Taira price.—Carcatzi. 


Ornamental Turning.—Slide-rest. Tool-holder, 
Drills, various, used with overhead motion, £3. Splendid new 
bin. slide-rest, £4.—Carctarzi. 


Combined Lathe and Rose Fngine, £300, for £90. 
Two fine Watchcase engihes, wheel-cutting ditto. New Swiss 
Mand1il, other tools very cheap.—Cariatz1. 


Telescopes-—Really good Tourist’s and Astro., far 
cheaper than any of the htghly-pra ised ones advertised. Camera 
Obscuras for buildings, Lucides for correct sketching.—Cartatzi. 


Photography. Half price. New Cabinet size 
Scenograph, very compact, 30s. Dallmeyer haif-plate lens, sus. 
Rosse’s £5 and £3, etc.—Ua P LATZI. 


Boats.—Excellent Model Steamers, Machinery and 
Hu ls, ditto. Splendid 1 H.-P. Engine, tubular boiler and fittings, 
£16. Soveral unfinished half-horee, 30a.—Carratzi. 


Musical Instruments.—Very cheap Harmoniums, 
Violips Flutes, Cornets, Wlarionets, Zithers, Coucertinas, 
Flutious, Portable Patent Stands, &c. selling off.—Capratzi. 


For Hire, any of the above. Great facilities to in- 
ventors, lecturers, providers of public entertainments, electric 
light, &c.—Carratzi. i 


Particulars Weekly. Catalogues 2d. Dr. Car- 
LATZI, Science Depot, Hire and Exchange, Chenies-street, 
Tottenham Court.road. Near University College, British Muscum, 
and five stations. 


Buck, of Londcn, quite 
ergate, Beverley. 


Launch Engines, different sizes, good and cheap. 
State requirements —JoHN Mippceton, 16, Hope-street, Glasgow. 


J. J. Allingham, Mechanical Engineer, 91, White 
Rock-street, Liverpool, makes and repairs mooel machinesy, 
etc..and is open to undertake agencies for sewing machines, 
bieycles, tricycles, fretcutters, wringers, etc., etc. 


Double Oscillating Cylinder Engine, 2 H.-P., with 
governors and forward stop and reverse motions, Sin. stroke. 
Cranks square and all biight. Also 2.H.P. Boller and fittings, 

lain fire-box, with cast-iron bend cnimney and damper. The 
ot at Leeds for £15 New 3 years since, and only been worked 
7 hours a week. Premises coming down.—W agnes Baos., 246 
Wellington-strect, Leeds. 


4 horse-power Horizontal Gas Engine Castings 
and Foro:ncs. Lithograph 3 stamps.—A. Dorarctoy, West 
Gorton, Manchester. 


Half horse-power Horizontal Engine Castings, 32 
parts, ports cast in, 12). 6d. Design.—A. Dorninoton, West 
Gorton, Manchester. 


Three-Jaw Chuck, suit 4in. to Gin lathe, Castings 
2s. 6d. Working drawing tix stamps.—A. Doragincton, West 


Gorton, Manchester. 


Model Horizontal Engine Castings, cylinder 1}in: 
LD Be price fs. Working wing 12 stamps.—A. DORRINGTOXN, 
West Gorton, Manchester. 


Send for Lists of Model and Snall-power Engine 
Castings to—.A. DorrINGTON, West Gorton, Manchester. 


Wanted. : 


Wanted, Manufacturers’ names, price-lists, and dis- 
counts off amateurs’ and brass furnishers’ lathes and tools, model 
engines, and castings.—THos. B. Lintry. Manu‘acturers’ Agent, 
573, George-street, Sydney, N.S.W., Australia. 


Wanted, Tools for Model Engineering, Forge and 
bellows, tinning tools, &c.—F. RE BRIGADE, Ponte adol. gi 


Wanted, good Sin. to 4in. second-hand back-geared 
Jathe, compound slide-rest, saw. chucks, drills, cheap. Full 
specication, cheap.—Finte Bricaps, Pontypool. 


Agents Wanted.—Morgan’s celebrated Improved 
Scale-Preventing Compound. Notbing better or cheaper.—W. 
H. Morsan, Engineer, Gloucester. 


Wanted, a good second-hand Lathe, about 3ft. Gin. 
n centre.—SuapLeas and CoLeman, Ironmongers, South- 
umMpton. 


Wanted, Reid’s work on ‘‘ Clocks,’—J. C. Lee, 26, 
Sheaf-street, Heeley, near Sheffield. 


Agents Wanted to introduce our Oil Paintings, Copy- . 


ing, evc.; one stamp.—P. Mitcnetiand Co., Artists, Sydenham. 
Wanted, Wholesale Price-litt of all kinds Wood- 


working machivery.~Extiotr and Co., Marlow, Rucks. 


Wanted, Wholesale Price-lists of Soda Water Machi- 


nery.— ELLioTT and Co., Marlow, Bucks. 


Wanted, Proctor’s ** Other Worlds tl an Ours,” cheap 
and in good condition. —X., 19, Long-street, Devizes. 


Wanted, 2ft Locomotive Inside Cylinders in damaged 
condition. Will give Six Guineas.—ArTHUR Havanion, 26, 


Vark-road, Liverpool. 
Addresses. 


“ Grateful’s’’? address for ‘Tom B.'s” kindness ig 
X. Y., High-strect, Romford, Essex. 


Wanted, addresses of all that have bad deali it 
“ Sunlight.”’—Coton Lodge, Qnosall, wear Stafford. angs ya 


* Sunlight’s ” present address urgently wanted, as he 
has left Bath.—Coton Lodge, Gnosall, near Stafford, 


__ Wanted, the address cf Makers of Machines for stamp- 
ing prance ree fur book-case shelf fronts und leather-covered 
ons.—J.H. P. 


“ Joiner ’—Address to W. RATCLIFFE, 16, Barbara- 
street, Barnsbury, will ubiige. 


AMUSEMENT FOR 
WINTER. ° 
AKE YOUR OWN 


BICYCLES & TRICYCLES. 
All the Parts and Materials, with 
fal) instructions, are furnished inthe 
AMATEUR BICYCLE anp TRICYCLE 
CABINETS. 


Prices, 4 guineas and 6 guineas. 
NATIONAL BICYCLE COMPANY, 
National Works, Coventry, 

The Original Makers (Infringers 
Prosecuted). 


Illustrated Lists Free on application. 


| 
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UBBER STAMP MAKING.—The 


“ EXCELSIOR ” APPARATUS (Registered) is cheap and 
cifective. With this Machine any person can make stamps at 
once without previous experience. Bend for particulars, pres 
opinions, and testimonials, and see what others eay.—GEO. W. 
SMITH and CO., 44, Springfleld-place, Leeds. Beware of worth- 
lees apparatus. 


ANTED, A GOOD GENERAL 


MECHANIC, one used to Portable Engine and 
Lie machine work preferred.—Apply to J. BALDWIN, 


N ENGINEER desires a PARTNER- 


SHIP in small worke. Riverside preferred. Good con- 
nection in launch engines, also several aperia itits introduced. 
Good opportunity for a firm to enter this new and lucrative 
trade.—H, R., 62, Harcombe-road, Stoke Newlngton, London. 
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FIRE RISKS OF ELECTRIC 
LIGHTING. 


T our last volume we gave one or two 
papers on the precautions to be taken 
to avoid risks from fire in connection with 
electric lighting; and the suggestions of 
Prof. H. Morton have now been supple- 
mented by an authoritative—so far as any- 
thing of the kind can be authoritative— 
opinion of the Council of the Society of 
Telegraph Engineers and of Electricians. 
The engineer of one of the fire insurance 
comp2nies has already issued a pamphlet on 
the subject, in which the risks are clearly 
pointed out, as well as a method of avoiding 
them; but, naturally, the enginecr has 
erred on the safe side, and the rules and re- 
gulations drawn up by a committee of the 
society above-named will probably be re- 
garded by the public, and perhaps ultimately 
by the insurance companies, as a better work- 
ing guide than the rather narrow rules sug- 
gested by an official of one of the companies. 
Those who are familiar with electrical 
phenomena do not need to be. told that 
there are fire risks in connection with 
electric lighting, but they are not inclined 
to admit that the risks are any greater than 
they are in the case of gas lighting; and, 
certainly, the electricians, remembcring the 
cost of copper rods, will object to being 
compelled to use them 50 per cent. heavier 
than they need be. The principal fire risk 
in connection with an installation of the 
electric light is an accidental heating of the 
‘“leads;’’ for although there is some little 
danger in the case of sparks falling from 
the carbons in the arc lamps, the experience 
gained during the exhibition at the Crystal 
Palace shows that simple precautions will 
effectually avoid any serious risk of fire 
from that source. The rules and regulations 
recommended by the Council of the Society 
of Telegraph Engineers and Electricians are 
based on a report made to them by a com- 
mittco numbering amongst its members 
Profs. W. G. Adams, G. ©. Foster, P. E. 
Hughes, and Sir Wm. Thomson; Dr. Hop- 
kinson and Dr. De la Rue; and such well- 
known practical men as Sir C. Bright, W. H. 
Preece, C. E. Spagnoletti, A. Stroh, and 
E. Graves. The recommendations of such 
a body can be received with confidence; 
and, if proper attention is paid to them, 
there will not be many accidents either from 
fire or from the effects of the current upon 
the human body. The chief dangers, the 
council point out, arise mainly from igno- 
rance and inexperience on the part of those 
who supply and fit up the requisite plant; 
and we may add that, until a trained staff 
of workmen can be raised, it is necessary for 
the electrician to critically cxamine every part 
of the circuit. The defects against which 
the clectrical engineer has to guard are 
leakage, undue resistance in the conducting 
wires, and bad joints; they are, so to speak, 
Internal and invisible, and even the sense of 
smell does not avail us as a detective as it 
does in the case of gas. Nevertheless, hy 
careful testing the condition of an electric 
circuit can be ascertained with certainty and 
with great delicacy, and it is not surprising 
that these rules should strongly advise the 
frequent testing of the wires, especially as 
the skill necded is easily acquired with a 
little practice. The committee’s report was 
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evidently dead against the use of “earth ” 
in any part of an electric lighting circuit, 
for the ‘‘rules”’ state that the chief enemies 
to be guarded against are the presence of 
moisture and the use of ‘‘ earth,” for mois- 
ture leads to loss of current and to the 
destruction of the conductor by electrolytic 
corrosion, and the ‘‘injudicious’’ use of 
‘“Cearth’’ asa part of the circuit tends to 
magnify every other source of difficulty 
aud danger. From the use of the term 
injudicious it would appear that under some 
conditions the council consider it allow- 
able to use ‘‘earth’’; but those who 
are fitting up an electric lighting instal- 
lation for themselves would do well to 
employ complete metallic circuits—in other 
words, lead and return wires, for 
the employment of gas and water-pipes 
ought not be allowed in any circumstances. 
The amateur electrician in fitting up his 
electric lighting circuit would no doubt 
use insuleted wire throughout, as cheaper 
in the long run; but where considerable 
distances have to be covered, bare wires 
are permissible with certain precautions. 
In the first place bare wires should always 
be placed so that they can be seen at once, 
since, if other conducting bodies happen to 
fallon them, there is a liability to short 
circuit; but where possible it will, we 
think, always be advisab'e, when bare 
wires are used, to arrange the circuit so 
that the return is a c nsiderable distance 
from the lead—so far, in fact, that no one 
can touch both wires at once. Bare wires 
ure suitable only for out-of-door work, and 
where they are attached to insulating sup- 
ports they should themselves be coated with 
insulating material for at least 2ft. on each 
side of the support. Joints must be 
mechanically and electrically perfect, which 
is readily accomplished by laying the two 
ends side by side, snd binding smaller wire 
round, filling up all over with solider. As 
to the size of wires, the gauge should be 
proportioned to the currents to be conveyed, 
but wherever there is a change of circuit 
from a larger to a smaller wire, 
the latter should be protected by a 
safety-fuse melting at a temperature of 150° 
Fahr. The Council do not recommend the 
expenditure of 50 per cent. more than is 
necessary for wires, but prefer to rely upon 
fuses, which, it should be borne in mind, 
must always be inclosed in incombustible 
cases. They point out, however, that if 
wires become perceptibly warmed by the 
ordiuary current, they are too small for the 
work, and ought to be replaced by larger 
leads. Besides the fuses on the branch 
circuits, there must always be one on the 
main circuit, of easily fusible metal, so that 
if the current attains any undue magni- 
tude, the circuit will be broken. Every 
switch for turning current on or off must be 
so constructed that, when it is moved and 
left, there shall be no permanent arc, and 
no heating, while the base or stand on 
which it is fitted should beof slate, stoncware, 
or some other incombustible substance. All 
wires concealed from view should have their 
positions indicated, and where they pass 
through holes, or are liable in any way to 
abrasion, they should be protected with 
some suitable material. The dynamo should 
be fixed in a dry place, preferably on an 
insulating bed. To avoid accident to the 
person, the council recommend that the 
conductors and fittings should be so arranged 
that no one can be exposed to the shocks of 
alternating currents exceeding 60 volts, and 
there should never be a greater difference of 
potential than 200 volts betwen any two 
points in the same room. If such a differ- 
ence does exist between two points within a 
house, then, whether the source of electricity 
be external or internal, a switch should be 
provided outside, by means of which the 
current can be cut off. By carcful attention 


to these rules amateur electricians may | 


safely light up their houses—that is, us 
safely as they can with gas, for there is 
always a risk of fire with every system of 
artificial illumination. 


REVIEWS. 


Handbook of the Polariscope and its Practical 
Applications. From the German of H. 
LANDOLT, by D. C. Ross, B.A., and V. 
H. VELEY, B.A. London: Macmillan 
and Co. 


ROM what can be gathered in the 
translator’s preface, we are indebted 

to Mr. Frank Faulkner, of St. Helen’s, for 
the.appearance of Landolt’s work on the 
Polariscope in an English dress, just as we 
were indebted to him for an English trans- 
lation of Pasteur’s ‘‘ Studies on Fermenta- 
tion.” The present work in its roughly 
finished manuscript was placed in the hands 
of Mr. D. C. Robb, who unfortunately died 
before he could complete the duty of 
editing it, and it was finished by Mr. V. H. 
Veley. The translation follows as closely 
as possible the original, a few notes being 
added where Mr. Robb thought they might 
be useful. Prof. Landolt wrote his ‘‘ band- 
book” at the request of friends who had 
read a paper of his on the mode of deter- 
mining specific rotation, published in 
Liebigs Annalen. Accordingly, he has 
endeavoured to include an account of all 
the recent instruments and practical appli- 
cations, and the notes eppended by the 
editor render the work in its present dress a 
valuable textbook for the use of those 
who appreciste the value of the polari- 
scope, or, in other words, the advantage 
of definite knowledge over rules of thumb 
in certain processes of manufacture. 
The optical activity of organic substances 
affords much assistance in determiuing the 
constitutional formula to be assigned to 
them, and an investigation of the connce- 
tion between chemical constitution and 
optical power is a promising field for 
students. For this purpose, however, it ?s 
essential that determinations of specitic 
rotation should be made with the most rigid 
accuracy, and special attention has been 
devoted to that branch of the subject by the 
author. After a few pages of introduction, 
in which the action of the polariser and 
analyser is explained briefly, the section on 
general aspects of optical activity com- 
mences the technical portion of the 
work, about one-fourth of the whole 
book consisting of descriptions of practical 
applications of rotatory power, which 
consequently render it of considerable value 
to many who would not care to go beyond 
the requirements of their own businessey. 
Camphor, cane-sugar, and glucose are the 
only solids the direct specitic rotations of 
which have been accurately determined wp 
to the present time ; for although numerozs 
investigations have been published as to 
many other substances, the observers have, 
as a rule, employed solutions containing 
only small percentages of active substance, 
so that only a few points have been deter- 
mined, and those not of the greatest import- 
ance. Further, the concentration of the 
solutions only is mentioned, ie, tie 
number of grammesia 100 cubic centimetres, 
whereas, according to Landolt, the pcr- 
centage composition by weight and the 
density of the solutions should te 
noted ; for, to take an example, the specitic 
rotation of tartaric acid is given in many 
texts-books briefly thus [«] -O6 
whereas the specific rotation in solutions 
containing 10 to 90 per cent. varies for the 
yellow ray D from 3°25° to 13:657; for the 
green ray b, from 1:08° to 16-40°; and for 
the blue ray e, as much as from — 6°01? 
to + 18°64°. Similarly tho specific rotation 
of cane-sugaris given as [a] = + 73° tott, 
without note that that value is for the 
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transition tint, although for the neigh- 
bouring ray D the value for solutions 
holding 25 per cent. of sugar is only laln 


= 66'44°. Landolt goes on to say that the 
specific rotation of an active substance in a 
solution of given composition is constant, 
-and, therefore, can be employed as a dis- 
tinguishing characteristic of the substance ; 
bus he says, in order that it should possess 
this value, it is indispensably neces- 
sary that a'ong with the value of 
[a] should be stated: (1) The ray with which 
the observations were made; (2) the de- 
scription of the solvents; (3) the proportion 
of active substance present; (4) the tempe- 
rature of the solution when the angle of ro- 
tation was observed; and (5) the direction 
of rotation. It will thus be seen that the 
author treats his subject in a thorough 
manner; and as it is freely illustrated, and 
contains descriptions of the different instru- 
ments, together with determinations and 
rotation-constants of many substances, the 
book will be of great value to the chemist 
who takes up this branch of the study, and a 
guide to those who frequently have occasion 
to use the polariscope in laboratories attached 
to factories. An appendix by Mr. I. Steiner, 
assistant to Mr. Faulkner, contains a 
valuable paper “On the Estimation of 
Maltose and Dextrin in Malt-Worts and 
Boers,” a subject of special interest to tech- 
nical chemists and brewers. 


The Law of Kosmic Order. By ROBERT 
Brown, JUN., F.S.A. London: Long- 
mans. 

Tur author of this little work has already 
in two previous publications endeavoured to 
show the extent and character of the non- 
Aryan element in Hellenic mythology, to 
trace the career of the Semitic sun-god from 
the banks of the Euphrates to the Boidtian 
plain, and onward to his pillars in the far 
west, and also to give the history of the 
Lunar power up to its final appearance as 
the sinister supporter of the Royal arms of 
Great Britain. The present work follows 
up the theme, but is from its nature of 
greater interest to the larger number of 
readers, for Mr. Brown notices the rise of 
tbe Year-concept with its sidereal band of 
the zodiacal signs, and he endeavours to 
show how those, to us, singular emblems 
attained their present position by a process 
so natural as to be almost inevitable, and 
consequently how hypotheses connecting 
the signs with religious, philosopical, and 
scientific ideas, are simply baseless. Briefly, 
but succinctly, the author shows how the 
three great divisions. of time were probably 
made in the simplest manner; his first sec- 
tion, on the mental standpoint of archaic 
mar, giving the keynote, as it were, to the 
evolutions of the concepts space, time, and 
number. In about 90 pages, however, it 
is impossible to deal with the subject 
in a style suited to popular reading, 
and. this brochure is then, we may say, 
simply for students—a guide to a 
branch of archeology the most interesting 
of all. The sections in which the origin of 
the signs of the zodiac are described will, 
however, attract many readers, and cannot 
fai to instruct them, though the more 
intelligent amongst them will inevitably 
ask for more, which perhaps in one sense 
wilt meet the object of the author. 

We have also received The Great Giant 
Aritimos, by Mary STEADMAN ALDIS 
(Macmillan), a ‘“ most elementary arith- 
wetic,”” a book intended to be read to 
children (very young children, we presume) 
by their mothers or nurses. The lessons 
delivered as if they were extemporised by 
the tcacher would be admirable; but we 
aro afraid that if any teacher attempts to 
read them to her pupils she will fail in 
teaching.) ——An Elementary Treatise on the 
Construction of Roofs of Wood and Iron, by 
E. WynDaAM TARN (Crosby Lockwood and 


Co.) is an introduction to the first principles of 
roof construction for the use of architectural 


students.——A Practical Treatise on the 
Joints Made and Used by Builders, by WYVILL 
J. CHRISTY (Crosby Lockwood) is a descrip- 
tion of the various ‘‘ joints ” employed by 
artisans—is in fact a ‘‘ dictionary of joints,” 
which will be a useful work of reference to 
apprentices in the respective trades.—— 
Elementary Decoration, by JAMES WILLIAM 
Facey (Crosby Lockwood), is a useful guide 
to the practical part of the work; but we 
hope the amateur will not copy the ‘‘ de- 
signs” of the author. Speaking of black 
paint, Mr. Facey says that the ‘‘ tendency 
of black to attract (!) heat is as great in pro- 
portion as that of white to repel it.””——The 
Manual of Colours and Dye Wares, by J. W. 
SLATER (Crosby Lockwood), is the second 
and much-enlarged edition of a very useful 
manual for all engaged in calico-printing 
and dyeing.——The Boilermaker’s Ready 
Reckoner, by JOHN COURTNEY, revised and 
eaited by D. K. Clark (Crosby Lockwood), 
is chiefly valuable for its tables—the infor- 
mation on templating being very meagre. 
The dimensions in the tables are specially 
useful to the boilermaker who cannot work 
by decimals but must have his dimensions 
set out, as ‘“ 14} 1-16.”"——JLrperimental 
Physiology, by RicnARD OWEN, M.D., 


F.R.S. (Longmans), is really a defence of 


vivisection, and an attack on the anti- 
vivisectionists, with the full text of the 
“address” delivered when the author un- 
veiled Harvey’s statue at Folkestone last 
August. From Messrs. Longmans we 
have also, as additions to the ‘‘ Sunbeam ”’ 
series, J. G. Woon’s Strange Dwellings, 
Hartwia’s Arctic Regions (extract from 
“« The Polar World’’), and TRENcII’s 
Realities of Irish Life. 


ARTIFICIAL FORMS OF SILICA 
RESEMBLING AGATE, 


We have previously given tolerably full par- 
ticulars of the methods by which attempts 
have been madeto produce artificial diamonds, and 
in Vols. XXX. and XXXI. will be found several 
notes on the manufacture of imitation gems, 
the distinction between the terms “ artificial ” 
and ‘‘imitation’’ being obvions. If by any 
of the processes of the laboratory, and by the 
aid of any of its contents, the chemist can 
make a clear crystal of carbon, then he has 
produced an artificial diamond; if he merely 
mixes up sundry substances and produces an 
imitation diamond, that is interesting from the 
manufacturer’s point of view, but isof no value 
from the scientific point of view. It will be 
remembered that artificial diamonds were pro- 
duced by Mr. J. B. Hannay, and Messrs, 
Frémy and Feil had a similar success with 
rubies. We gather from a paper contributed to 
the Mineralogical Society by Messrs J. I’ Anson 
and E. A. Pankhurst, that they have been prac- 
tically as successful in the artificial production 
of agate, chalcedony, onyx, &c., and as the ex- 
periments which have led up to these results 
are simple and easily performed, they may be of 
more than usual interest to many of our readers. 
Chemical students who have had any ex- 
perience with the silicates know that when 
a solution containing an alkaline silicate 
is acted upon by a reagent capable of separ- 
ating the silica from the base, the silica is 
generally thrown down inthe solidform. The 
chemist makes a note of the reaction; the 
mineralogist goes further, and studies tho form 
in which the precipitate appears. The form 
varies with the conditions of the experiment, 
and by studying these Messrs. [Anson and 
Pankhurst sought to elucidate experimentally 
the wondrous and beautiful varieties of struc- 
ture scen in natural specimens of silica. The 
great group of banded agates presents an 
infinite variety of form, but is readily separated 
into two types—one in which the solidification 
appears to have taken place in successive layers 
from within outwards: another in which the 
layers seem to have grown from without in- 
wards. These two types may therefore be 
named respectively the exogenous and endo- 


genous. With the exogenous type of agate are 
grouped such stalactitic forms of silica as show 
in transverse section a series of concentric rings 
or bands. Such stalactitic forms may be 
obtained by taking a solution of silicate of soda 
or potash and dropping into it any of the strong 
acids; but, in order to produce the branching 
coral-like forms, Messrs. I’ Anson and Pankhurst 
adopt the following procedure: ‘‘A strong 
solution of silicate is taken, containing a certain 
amount of alkaline carbonate, and a strong acid 
(sulphuric seems to give the best results) is 
introduced by means of a pipette to the bottom 
of the vessel in which the solution is contained. 
Bubbles of carbonic acid gas immediately arise, 
carrying with them a certain amount of the 
stronger acid. Round the stream of ascending 
bubbles, silica is deposited by the decomposition 
of the alkaline silicate, and in a very few 
minutes a tube is formed reaching from the 
bottom to the surface of the solution.’ 
The walls of the tube increase in thickness 
by the deposition of silica on the outer 
surface, so long as the flow of acid is kept up. 
The carbonic acid evolved at first is essential to 
the commencement of the tube ; but that once 
formed, sulphuric or other acids can be forced 
through it, and by the application of pressure 
to the surface of the fluid in the pipette, the 
action can be kept up fora long time, stalactites 
3in, in diameter being formed without much 
difficulty. The same result can be produced by 
passing an acid gas or any other reagent capa- 
ble of separating the silica—such, e.g., as the 
acid salts of various metals—in fact, the experi- 
ment can be varied in many ways, the specific 
gravity of the fluid as compared with that of the 
reagent and of the precipitated silica having 
much influence on the form assumed. Where 
the specific gravities are equal the tubes may 
take indifferently any direction with regard to 
gravity. The stalactitic productions thus made 
are considered the analogues of all the group of 
banded stalactitic growths where the growth 
appears to have procceded from a central cavity 
which has been subsequently filled in with a 
core. If the action is carried so far that the fluid 
surrounding the tube becomes saturated with 
the acid reagent, the whole of t: e fluid gela- 
tinises by the precipitation of amorphous gela- 
tinous silica, so that if such stalactitic forms had 
been produced in nature in an inclosed rock 
cavity containing an alkaline silicate solution, 
by the infiltration of an acid solution, a like result 
would follow. Such natural forms constantly 
occur, and it is probable that Messrs. I’ Anson 
and Pankhurst have discovered the mode of their 
formation. They account for the endogenous 
type, by supposing the rock in which is the 
cavity containing the alkaline silicate to be 
permeated by an acid solution or gas. The 
layers of silica would then be deposited on the 
walls of the cavity, and as the action continued, 
the layers would grow inwards until the central 
portion would set into an amorphous mass. 
These forms have been produced by modifica- 
tions of the process above described. By the 
use of acid solutions containing vegetable and 
earthy salts, the colouring of many natural 
stones has been imitated, and it seems probable 
that jaspers, moss-agates, &c., have been 
coloured naturally by chemical precipitates. 
The most prevalent colouring matters, for in- 
stance, are the red and yellow ferric, and the 
green ferrous oxides. If ferric chloride be 
added to alkaline silicates, a more or less 
flocculent, red or yellow-coloured precipitate is 
produced, around which will grow a filmy white 
deposit of silica, frequently taking the banded 
form seen in jaspers and allied stones. The 
green, mossy markings of the moss-agate and 
the darker colour of the onyx can be perfectly 
produced, The precipitated silica, however, 
being deposited at no great pressure or tempe- 
rature, the artificial stones fall short of the 
natural ones in hardness and stability, oramb- 
ling up when exposed to the air, though some 
forms, approximating closely to common opal in 
appearance, but of lower specific gravity, remain 
with little or no alteration after once being 
dried. It is conceivable that, with suitable 
conditions of temperature and pressure, perfect 
artificial agates could be produced; but the 
resemblances are so remarkable that there 
can be little doubt Messrs, I’Anson and 
Pankhurst have solved an interesting problem. 
So far we have only indicated some of the re- 
agents and salts that may be used, and it is 
scarcely necessary to give alist which, however 
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long, would probably not include all—the 
student of chemistry will find no difficulty on 
that head; but he may be advised to allow the 
stalactitic forms to come into contact with the 
sides of the containing vessel while the process 
of growth is going on, by which means their 
progress can be conveniently watched. A solu- 
tion of commercial alkaline silicate, especially 
silicate of soda, is capable of dissolving con- 
siderable quantities of pure gelatinous silica as 
well as various silicates produced by precipita- 
tion with sulphates of copper, iron, &c. Thus, 
if solutions of ferric sulphate, or chloride, or 
cupric sulphate are poured into an alkaline 
silicate, coloured precipitates are produced, 
which, after washing, are dissolved in alkaline 
silicates yielding purplish red and green solu- 
tions, which can be used for colouring the 
preparations above described. Further investi- 
gations will probably lead to a method of making 
the artificial agates, jaspers, &c., as hard and 
durable as the nutural specimens, for very hard 
preparations of silica are occasionally found by 
the manufacturers ot silicates in the course of 
their operations. 


the regular method: the crown lens is nearly 
equi-convex, with the flattest side anterior ; and 
this, though only a slight alteration, increases 
the aberration so much as to need a higher ratio 
in the flint curves. No other similar instance is 
given, so that we may conclude it was an ex- 
ception to the general practice, and more difi- 
cult to arrange satisfactorily. 

If we compare the above radii with those 
which theory assigns to be due to the specified 
optical properties, it would seem that nearly all 
have the characteristic feature which led Dol- 
lond to devise the triple object-glasa—viz., the 
convex lens appears too strong. Such combina- 
tions, if formed of spherical curves, would be 
affected with positive aberration or undar- 
corrected. But we must remembcr, that there 
is a great deal more in the method of working 
than in the actual curves made uso of. When 
the artist was master of his method, it was, 
without doubt, a great advantage to have a 
combination, which always left a slight margin 
for final correction, of one definite kind, rather 
than those which, being nearly in perfect 
balance ; when correctly wrought, were apt to 
leave a final error of an uncertain character, 
owing to uncontrollable deviations in working. 
But, apart from any special practice, I believe 
it would have been found easier to introduce the 
final correction, if the flint curves had had a 
higher ratio. 


THE ACHROMATIC OBJECT- 
GLASS.—IV. 


By W. BRADBURY. 
(Continued from page 372.) 


mes following table of Tulley’s curves 
appeared in the correspondence columns 
of this journal some time ago. I have en- 
deavoured to deduce from them the refractive 
indices, and also the dispersive ratios. It is not 
possible to do this accurately, but the numbers 
are sufficiently near the actual values to show 
the properties of the glass. One kind of crown 
appears to have been used throughout, most 
probably that known as “ Ratcliffe Crown,” 
and it evidently varied very little in its optical 
properties ; the flint glass had a specific gravity 
ranging from 3,192 to 3,466. 
A TALLE or Curves EMPLOYED BY THE OFTICIAN, 
TUuLLEY. 


is described by the writer in Rees’ ‘‘Cyclo- 
after Dollond’s discovery of the method of pro- 


lished a@ work entitled “ New 
Optics.” 


glass. 


glass. 


suspected to be variable. 


FLINT.—Sp. gr., 3,192. Refractive index, 1:574. 
Ratio of refraction, 1:52. 


The method of computing curvatures, which 


pædia ” as being that used by Tulley, seems to 
have originated in the following way :—Soon 


ducing achromatism, Benjamin Martin pub- 
Elements of 
Martin seems to have possessed very 
considerable mechanical skill. as well as theoretic 
knowledge ; for he was enabled to test tho truth 
of his deductions, by experiments on optical 
His first work was to find the actual 
value cf the refractive index of any epecics of 


Newton’s experiments had given 30 / 21, or aa 
near es possible 3 / 2, as the value of the index of 
refraction, and it does not appear to have been 
Such a value defined 
the radius of curvature, as the focal length of 
an ejui-convex lens; and in case of unequal 


he found that of the flint wider than that of the 
crown, in the proportion of 5 to 3. He then 
gradually reduced the flint prism until both 
separated the rays alike; and when they were 
arranged in opposition, dispersion was practi- 
cally neutralised. 


By applying analogous reasoning to the action 


of lenses, he deduced the general laws, which 
must govern the formation of an achromatic 
compound. 
the same proportion as the differences of the 
sines of incidence and refrection in red and 
violet rays in prisms of equ2! refracting angles 
of white and crown glass. 


‘¢The radii of the lenses must have 


The radii or foci 
(geometric) of the lenses must have the same 


proportion as the angles of dissipation in re- 
fraction ky such prisms, ond, of course, the 
same proportion as the lengths of the coloured 
spectra produced thereby. 


‘In all cazes of a compound kers for producing 


vision without colours, the ratio of the radii, r 


and R of the concave and convex lenses must be 
as 5 to 3, and then the ratio of their foci 
(refracted) for parallel rays will be as 3 to ? 
nearly.” 

It will Lave been noticed, in the tablə cf 
Tulley’s curves, that a number is given termed, 
“ Ratio of refraction.” This does not mear 
the ratio of the refractive powers of the glasses, 
but the ratio of the differences of the red and 
violet indices for each glass; or, as it may bc 
termed more correctly, the ratio of their dis- 
persions. Martin’s law simply states that the 
radii, and consequently the refracting angles 
of the lenses, must be directly pro- 
portionate to their dispersions. It is now 
usual to divide the dispersion by the re- 
fractive power. The number so obtained is the 
dispersive power; because while the quantity(c in 
Martin’s rulc, or the refractive power, is the mea- 
sure of the effect of a substance in changing the 
direction of the ray, the dispersive power shows 
what part of the whole angular deviation ie 
occupied by the colorific interval. Expressed in 
tərms of the foci, which is by far the most intelli- 
gible way, Martin’s rule is: the focal lengths 
must bo directly as the dispersive powers. As a 
means of indicating the character of the glasses 
in combination, Tulley used the term ‘‘ ratio of 
refraction”; but ‘‘ratio of dispersive powers,’ 
or the valuo of 5 in the table, is much more 


curvature, the same quantity wes twice the pro- 


compiste, a3 it takes into accoant the refraction 
duct of the radii divided by theirsum. These 


Crown.—Sp. gr., 2,527. Refractive index, 1:53. also 


Dispersive ratio, or value of 5 = °725. 


ocus. Crown 7°5 Flint 10-1 distances were feund to be cerrect by experi- Having succeeded in obtaining a general 
30 lens 11-5 | lans 205 ment. But when Martin proceeded to test] relation between the curves, which would 
Focus Crown 8-0 Flint 74 several lenses, ground to the same curves but of satisfy the conditions of achromatiem, Martin 
27 lens 7:5 lens 24°5 different species of glass, he found a great dis- | next czgaged the more delicate problem cf 
Focus Crown 11*5 Flint 15:25 crepancy between the actual and the calculated | finding a porlicular relation which should 
44 lens 16°8 lens 32°50 focus, especially with the denser or flint lenses. | destroy the spherical gberration. He does 
a Ea es are a The focus calculated by the above rule was|{not eeem to have met with much success, 


termed the geometrical focus, and that given by 
trial, the rcfraced focus, Martin found, by 
measuring these distances and dividing the 
former by the latter, that he obtained a number 
which was constant for the same species of glass. 
Hence, when he knew this number, he could 
find the true or refracted focus of any lens made 
of this class: or, if he knew tho radii and rce- 


partly becauss his mathematical analysis was not 
sufiiciently complete, and partly because the cp- 
portunities of comparing theory with practice 
Were uct very extensive. 


a et 

FLinT.—Sp. gr., 3,534. Index, 1'588. 

Crown.—As beforo. Katto of refraction, 1:C12. 
Dispersive ratio, °71. 
Focus. Crown 


S:0 Flint 11 
30 lens 12°5 


lens 27 


Fier —Sp. ee cG 4st, Wade. Lene? PRACIICEL NOTES ON PLUMBING.— 


Crown.—As before. Ratio of refraction, 1'656. 


fracted fo.us, he could find out the number 
S Dispersive ratio, "OS. 


belonging to any kind of glass. 
Martin thus obtained the true measure of the 


Focus Crown 8:0 Fli 12: | : Anes i 
30 lens 14°3 l aa oe refractive power ; for it will be evident that his 
Focus Crown 13°6 Flint 16-3 value (22) is really the double of the refractive 
44 lens 17-2 } lens 54:0 power, or, of the refractive index diminished by 


unity. So that the real refractive index is 


FLINT.—Sp. gr., 3,437. Index, 1°597. (1 + a). Martin’s rule gave R / 2a asthe re- 
Crown.—As before. Ratio of refraction 1'72C. | fractive focus of an equi-convex ; the ordinary 
Dispersive ratio, ‘66. rule is R / 2 (p — 1), so that the identity of the 
Focus. Crown 13°6 Flint 17 two terms is apparent. He was thus enabled 
a lens 18-8 lens 67 — to tabulate the refractive powers of various 

ocus Crown 8:0 Flint 13-15 kinds of glass 

3 lens 17-2 f ` lens 52°60 re 


The retention of the obsolete ang useless 
term, ‘‘ geometric focus,” leads to much con- 
fusion. It is scarcely necessary to 244 that it 
does not represent a focus at all, Lut merely 
indicates an imaginary point, derive? from tho 
erroneous supposition, that the refractivs index 
was an invariable quantity. 

Martin, having found a definite measure of 
the refractive power, nex’ turned his attention 
to the subject of dispersion. Takin two pieces 
of crown and flint glass, he proceedca to compare 
them in a manner similar to his previous ex- 
periments, As he had before ground equal 
couvexitics, aud compared theirreiszcions; he 
now maide them into equal prisin», and com- 
pared their dispersions. Dy measnring, as well 
as he could, the distance to which the red end 
(violet extremities were separated by cacl. priors, 


FLIntT.—Sp. gr., 3,466. Index, 1°6. 
Crown.—As before. Ratio of refraction, 1:74. 
Dispersive ratio, °65. 
Focus. Flint 1S 
lens 72 


Crown 1-£:3 \ 
44 12 


lens 194 j 


«n examinatiou of this series of numbers will 
show, that with one exception, the same system 
of arrangement is followed througkout. Com- 
mencing with the crown lens, it will be seen that 
in a rough way, the proportion of its radii may 
be taken as 2 to 3; while the flint lens, having 
aproportion of 1 to 2 in the lightest kind, 
gradually riscsto 1 to 1 with the heaviest glass. 
This is in exact agreement with theoretical 
deductions. 

The second psir scems to be a departure from 


AAKVITT.* 
Dy P. J. Davies, H.M. A.S.P., &c. 
(Continued from pege 346.) 
Tip-up Lavatory Basins. 

Peis kind of lavatory basin is shown at Fiz. 

223. G is the container with its trunk 
shown bedd2d into the dip-pipe of the G-trap ; 
L is the basin. This basin swings upon twe 
pivots at P, suitable bearings being fixed onthe 
rides of the container; the basin has suitable 
stops or bufl-rs to prevent the too sudden 
closing ; in this case the rubber buffer is shown 
fixed under the spout of the cock at O, and held 
there by the claw. The container should bo 
fixed below the top flab, and the hole in the 
slab made of suicient size to allow tha basin to 
swing without touching. Inafixine these basins 
taka crre thet the pivots are properly fa-tened : 
otherwiso wien the basin ig jammet or bumped 
against the buffers, the basin will become Jooz 
and probably gct broken. For another method 
of fixing the vivots see PP, Fir. 225. This is for 
screwing up to the top or slab, or it may be fixed 
tothe false fottom, the latter method usualiz 
being adon eo. 


Fiz. 225 iilustrates a skeleton of the round 


container tip-up basin, 2s fixed over the ordina-y 
hali ¢,-tran 
’ melee, gee: 


———SS— aaaaaasaaaaaaaasamaaaamasasasusIS Ițõ 


Waien such basins are fixed over 
A 


melo Dulging Naws, All rights reseryed, 


394 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 902. | 


Jury 7, 1882. 


these traps, take great care to well ventilate the 
outlet of the trap, but not as shown at R; for 
reasons, see Building News, page 753, December 


9th, 1881.. 


Fig. 227 illustrates the basin properly fitted 
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up, and a little tilted to show the stop S, so sulphate of copper, and the hydrogen thereby 
that itis not always necessary to have the stops | jisengaged “ie combined with the whole of the 


on the cocks. 
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Vy ? long as the acid acts on the copper plate, and 
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FOURNIER’S ELECTRIC BATTERY. 


AF” electric battery possessing some novel 

features has been recently patented in this 
country by M. Geo. Fournier, of Paris, The 
principal novelty is the use of a paste, or 
compound of lead oxide and glycerine, which is 
moulded into any suitable form for use asa 
battery-plate, either in primary or secondary 
batteries. The patentee claims the use of any 
other metallic oxides capable of forming with 
glycerine a solid compound insoluble in water. 
In forming the plates, the lead oxide and 
glycerine are mixed in such proportions as to 
form a thick paste, sufficiently, fluid to be run 
into moulds. In about twenty-four hours after 
being thus ‘‘ cast,” the mixture sets into a solid 
mass which is insoluble in water. This com- 
pound is exceedingly reducible, so much so that 
when immersed in dilute sulphuric acid together 
and in circuit with metallic zinc, it becomes 
reduced to the metallic state as fastas the zinc 
is attacked. It is, therefore, says the patentee, 
eminently suited for use in galvanic batteries, 
as it will prevent galvanic polarisation, and it 
may either wholly replace carbon or be applied 
in layers upon carbon or other conductor of 
electricity. Being an excellent depolarising 
agent, it enables one to obtain a constant single- 
fluid battery. i 

As above mentioned, the compound becomes 
completely reduced and, therefore, in the 
present example we have metallic lead as the 
product of the reduction, which, being in a 
complete state of division will be very readily 
reoxidised for use again as a depolarising 
agent, or even become peroxidised, and may 
therefore be employed with advantage in the 
construction of secondary batteries, which may 
be prepared by the direct peroxidation of plates 
composed of a compound of lead oxide and 
glycerine without the intermediate reduction of 
the lead to the metallic state. 


The oxide of lead is the oxide best suited to 
form the plastic mass with glycerine, but other 
matters still better adapted to oppose polarisa- 
tion of the electrode, such as the peroxides of 
lead, manganese, &c., may. be added. These, 
although not capable alone of combining with 
glycerine, are nevertheless susceptible of being 
agglomerated (when mixed in suitable propor- 
tions) with lead oxide and glycerine, and form 
therewith a solid mass. The addition of 
| peroxides confers greater depolarising pro- 

perties, as the compound then contains, weight 

for weight, a higher proportion of oxygen; 
besides which the peroxides being better con- 
| ductors of electricity than the oxides, the 
| internal resistance of the battery is notably 
| reduced and its power correspondingly increased. 


ee ee nS 


| This quality of conductibility consequently 
enables the portions of the mixture not already 
| peroxidised to be more easily peroxidised by the 
i passage of the electric current, and permits of 
' the production of plates of any desired thick- 
ness wholly composed of lead peroxide, and 
: vory suitable for use either in primary or 
| secondary batteries. 
| Let us consider, first, the action of a primary 
‘ battery, in which a plate composed of glycerine, 
i lead oxide, and lead peroxide, agglomerated as 
-above mentioned, and plunged in a dilute 
' solution of sulphuric acid contained in a cell, 
| forme the negative plate or element, and a 
' copper plate, for example, of suitable thickness 
| forms the positive plate or element. When the 
i circuit is closed, the sulphuric acid attacks the 
| COpper plate forming sulphate of copper, and 
| disengaging hydrogen which passes to the 
plate composed of glycerine, lead oxide, and 
peroxide ; that plate would soon be covered and 
polarised were the hydrogen not in contact with 
amatter capable of very readily oxidising it. 
No polarisation will therefore take place, and 
i the battery will act with uniform constancy £0 


| 


| there remains in the compound plate any 
oxygen to oxidise the hydrogen thereby dis 
engaged. 

A battery thus composrd is, so to speak, of 
jadefinite duration, as it may be readily recon- 
stituted or reconverted into its primitive 
elements by the passage of an electric current. 
Suppose that the whole of the sulphuric acid 
has combined with the copper and formed 


oxygen of the compound plate of lead oxide, 
load peroxide, and glycerine, there will remain 


in the battery only the plate. of copper 
partially attacked, sulphate of copper, and the 
plate of reduced lead. If now an. electric 
current be passed through the battery in the 
proper way, the sulphate of copper will be 
decomposed, copper will be deposited on the 
copper plate, the oxygen of the decomposed 
sulphate of copper will combine with the 
reduced lead plate and reoxidise it, the sulphuric 
acid will be set free again, and the battery will 
then be reconstituted and ready for further 
action. | 

In the case of secondary batteries the com- 
pound plate of oxide, peroxide, and glycerine 
is immersed in a dilute sulphuric acid solution, 
in presence either of a sheet of lead, or, better 
still, a plate composed of lead oxide, metallic 
lead in powder, and glycerine. A current 
passed through this battery under proper condi- 
tions will decompose the water, the oxygen 
combining with the plate of oxide, peroxide, 
and glycerine, completely peroxidising it, the 
hydrogen passing tq the other plate. Thus we 
have the elements of a Planté accumulator, 
with the difference that the substances employed 
are in acondition more favourable for oxidation 
and reduction than sheet lead. 


ON THE ACTION OF THE MICRO- 
| PHONE* — 
By Prof. James BLYTH, M.A., F.R.S.E. 


F the microphone transmitter, as usually em- 

ployed in circuit with a battery and a Bell 
telephone, we have essentially two pieces of carbon 
resting lightly against each other through which 
the current passes. That the instrament may work 
effectively, two things are requisite: first, that the 
carbons be always in contact or at least ringed 
near for the current to pass between them, and, 
secondly, that they may be not pressed together so 
tightly as to prevent any motion of the one rela- 
tively to the other. This state of things is suffi- 
ciently well described by the term ‘‘ loose contact,” 
first used, I believe, by Professor Stokes. To 
understand the action of the microphone we have 
to find out what effects are taking place at the loose 
contact when the instrument is acted upon by 
sonorous waves. These are twofold: first, the 
effect produced by the sound waves (that is, the 
variations of density due to the condensations and 
rarefactions of the air), which passdirectly through 
the air when they arrive at the loose contact, and, 


secondly, the effect produced by tremors set up in » 


the entire instrument, wooden supports and carbons 
together, by the sound waves which strike against 
it and are thereby stopped. 


For distinction we may call the first of these the . 


air effect and the second the tremor effect. In my 
experiments 1 have endeavoured to arrange the 
instrument so as to isolate these effects, and, as far 
as possible, examine each of them separately. To 
isolate the air effect it is obviously necessary either 
to fix the carbons rigidly in their supports so as to 
avoid any motion of the one relative 7 to the other, 
or to use a strong current and place them just clear 
of contact with each other. 

Tho following experiment illustrates how this 
may be done. 

A,-B, and C are three blocks of brass firmly fixed 
to a heavy wooden soleplate. To the top of A is 


D 
ete 
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A’ 


| 
| 
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soldered a piece of brass tube, H, about 2in. long 
aud gin. bore. To the top of B is soldered a piece 
of similar tube, K, about 4in. long. Through C 
passes a fine screw S worked by a milled head, M. 
A piece of carbon-rod, E, is fixed firmly into H and 
bas a hole 2in. in diameter drilled through its 
centre. A long piece of carbon, F, pointed at one 
end, passes tightly through the tube K and can be 
moved backwards and forwards by the screw S. A 
piece of indiarubber tube, L, is passed over the left 
-end of the tube H, and to this is attached a mouth- 
piece, M. By means of the wires v and y soldered 
2 aÁ 


* A paper read before the Royal Society of Edinburgh. 


A 


JULY 7, 1882 


ENGLISH MECHANIO AND WORLD OF SOIENOCE: No. 902. 


395 


to the carbon rods, they are put in circuit with the 
battery (twenty Grove’s cells) and the telephone T, 
which must either have a small resistance or be 
placed in a separate circuit from that containing 
the battery so as to be acted upon inductively. 


When the carbon F is screwed tightly into the 
hollow of E the circuit is completely closed and no 
sound uttered into M is heard at T’. But when F 
is drawn gradually back until small electric arcs 
are seen to pass between F and E, every sound 
uttered into M is loudly and distinctly reproduced 
in the telephone T. Here we have clearly only the 
air effect acting, and that solely upon the small 
electric arcs passing the carbons. 

I have found it, as yet, somewhat difficult to get 
the sounds to last for any length of time, in conse- 
quence of the arc distance soon getting too great 
for the current to pass and requiring re-adjustment. 
When the arc begins and ends a sharp click is heard 
in the telephone; but in the interval during which 
the arc lasts the sounds are distinct. 

As far as the tremor effect is concerned, it is 
obvious that the microphone action wust depend, 
either (1) upon the variation of resistance due to 
variation of pressure, or (2) to variation in the 
extent of surface contact due to the elastic yielding 
of the carbous under pressure. 

To test the first of these causes, I made about 
two years ago some experiments on the effect of 
pressure upon the specific resistance of carbon. 
for this purpose I took a short length of carbon 
rod, and soldered wires to it at a short distance 
from each end. By means of these wires the re- 
sistance of the carbon rod was balanced in the 
Wheatstone bridge. Pressure was then applied by 
means of a lever to the carbon in a longitudinal 
direction. No appreciable variation in the resistance 
was observed even under considerable pressure ; 
and it only became manifest when the pressure 
was sufficient to bend or crush the carbon. I kave 
recently repeated these experiments with the 
greatest care, and found the same results. I ob- 
served also that similar experiments, with the 
same result, have quite lately been made by Pro- 
fessor Silvanus Thompson. Hence we can hardly, 
I think, believe that variation of specific resistance 
due to pressure can have the slightest effect in pro- 
ducing the microphone action. 


To test the second cause above mentioned, that 
is, the variation of resistance due to variation in 
the extent of surface contact due to elastic yielding 
under pressure, I experimented as follows: In the 
apparatus already described, I replaced the tubular 
carbon by a finely~pointed piece, so as to have two 
fine points exactly opposite each other. The re- 
sistance of the points was balanced in the bridge in 
the usual way. Pressure was then applied by a 
known number of turns or parts of a turn of the 
fine screw, aud the change of resistance noted. The 
screw was then brought back to former position, 
and the pressure relieved so as to allow the 
elasticity of the carbon to act and restoro the points 
to their first condition. Itis obvious that if the 
change of resistance were due merely to elastic 
yielding it should now be the same as before. This 
I found not to be the case. From the gritty 
nature of the carbon the points of contact I found 
were perpetually changing, and hence the variation 
of resistance produced in this way obeyed no 
regular law. From this irregularity it is impossible, 
I think, to conclude that this cause could explain 
the transmission of musical sounds for less articu- 
late speech. 

As far as my experiments go, the following 
appears to be something like the true explanation 
of the microphone action. What I have termed the 
air and the tremor effects take place simultaneously. 
The tremor effect produces a jolting of the carbons 
sufficient to allow momentary minute electric arcs 
to take place between the points which are just 
clear of vontact with each other. Simultaneously 
with this the air effect comes in, and, on account 
of the variations of density due to the condensations 
and rarefactions of the air, acts upon the minute 
electric arcs so as to vary their resistance. The 
tremor effect explains merely production of the 
musical pitch of the sounds heard in the telephone, 
whereas it is to the air effect that we must look for 
the transmission of the quality of the sounds 
uttered into the microphone transmitter. The 
microphone is thus so far a delicate make and 
break analogous to the old Reiss transmitter, with 
the important addition, however, of minute 
momentary gaps filled with a material which is 
sensitive to the minute harmonic variations of the 
atmospheric density which constitute sonorous 
vibrations. 


THE SALTNESS OF THE SEA. 


URING a recent voyage to Campbell Island, 

in the South Pacific, M. Bouquet de la Grye, 

took occusion to make careful observations on the 

saltness of the sea. Referring to his paper in the 

elunales de Chimie et de Physique, for details of 

method, we proposo to give here his principal 
results. 


In the Mediterranean, an inclosed sea, with 
strong evaporation, the saltness reaches as high as 
22 grammes of chlorine per litre of water. Inthe 
port of Marseilles the water of the surface has only 
20 75gr., but in the open water one finds 21-7lgr. 
There is also progressive increaso from west to 
east. 

Near the Coast of Egypt, the influence of the 
the Nile was observed before that of the land was 
recognised. The fall was sudden, about 0°80er., 
while the densimeter and thermometer showed no 
variation. Before arriving at Port Said, the 
chlorination went down to 19°45gr., a certain proof 
of currents bearing the Nile water eastward. 

The analysis of water of the Suez Canal, at 23 
different points, led to the following conclusions : 
The fresh water of the Nile has an influence on the 
saltness of surface-water, which is felt beyond 
Lake Timsah. The recovery of chlorine begins 
about the second station; there is a very slow in- 
crease at first, as far as the entrance of El Kantara, 
then a rapid increase as the Bitter Lakes are ap- 
proached. At the latter, one finds 37:20gr., aud 
37°47gr. 

Continuing the examination, it appears that the 
Red Sea diminishes in saltness from North to 
South; at first the saltness is slightly over that of 
the Mediterranean; but it soon falls below it. 
This is explained by the influence of the South- 
west monsoon, which is accompanied with torren- 
tial rains. 

When the voyagers were entering the Indian 
Archipelago, all the rivers were overflowing—the 
water was troubled by the mud flowing down—and 
the chlorination, always under 20gr., descended to 
17:42gr., opposite Batavia. This was the smallest 
figure reached during the voyage. 

The waters of Java and of New Guinea also gave 
low figures as far as the Torres Straits. There a 
complete change was encountered. The rainy 
season was five months distant; the coast was 
sandy and dry, and the water-courses were low ; 
thus, notwithstanding nearness of land, which was 
skirted twelve days, the author found only one 
chlorination under 20gr.; this was off Keppel Bay, 
where the river Fitzroy enters the sea. 

From Sydney to Campbell Is!and the same salt- 
ness ; the wind was then blowing from the north, 
the weather was mild, but the spring was little ad- 
vanced, and the ice of the Polar circle had not 
commenced to melt- Four months later, at the 
time of qt tting Campbell Island, there was 
already a change; the water was less salt, and in 
some ge off the New Zealand coast, figures 
under 20gr. were met with. 

In traversing the Pacific Ocean, an extra saline 
zone is found under the southern tropic; then a 
zone of comparatively fresh water, the equatorial 
zone. To the north there is, again, an extra 
elevation of chlorine under the northern tropic, 
and beyond a strong diminution; this arises from 
the polar current descending along the Coast of 
America. 

Coming to the last part of the voyage across the 
Atlantic, the tables show that the neighbourhood 
of the American coast gave waters very fresh and 
icy, which are suddenly replaced by hot and very 
salt waters, when the Gulf Stream is entered ; then 
as the route of steam-packets goes along the great 
bank of Newfoundland, one passes from the current 
to find anew the fresh and cold waters; these 
being succeeded by the average water, in which 
navigation continues to European seas. 

« En résumé, we have found in the Pacific the 
law indicated by Gay-Lussac and by Humboldt, 
and verified by MM. Roux and Savy in the 
Atlantic. It may be enunciated thus: Under the 
two tropics the saltness is greater than under the 
equator, and beyond the tropics. 

‘In indicating,” the author proceeds, ‘‘ that the 
saltness usually diminishes as coasts are approached, 
a fact is stated which is the consequence of the 
rivers bringing totheseaalarge tribute of fresh water, 
and in some circumstances great advantage might be 
derived from this knowledge, especially in navi- 
gating along the coast of Africa or America. How 
far out would not the waters of the Amazon be 
revealed by the sole test of chlorination, where 
the thermometer and the densimeter indicated 
nothing? The approach of icebergs in cold seas 
would likewise be indicated by change in the salt- 
ness. 

“ As regards navigation, then, chlorometry may 
yield very useful direct results; but, better still, 
the investigation of currents cannot, it seems to 
me, be properly carried on without it. 

‘‘ Maps giving every three months the chlorination 
of the sea would lead toa more exact notion of 
currents, and would make known new currents. 
But the question may further be looked ut with 
reference to the slope producing currents. One 
may investigate the form taken by the surface of 
the ocean according to the saltnes3 and tem- 
perature of all its component parts, Ap- 
proaching one side of this new question, should 
we continue to denote as the mean level in 
a port the level obtained as the mean of 
a certain number of heights taken at all 


ssasons? Evidently not, bec:.use there is neither 


equilibrium of height nor comparison possible 
between waters estimated differently, and having 
densities variable according to this saltness and 
their temperature. We may not bring into the 
same average the fresh waters which in spring 
spread over our coasts, and the salt waters of other 
seasons. In summer, a tidal wave whose force is 
represented by a weight, and not by a height, will 
lead to figures different from those of winter. Aud 
let it not be thought that the corrections belonsing 
to different chlorinations are insignificant. When 
a new level is now sought in surveying operations, 
its value might be given to nearly a millimetre ; 
when the stability of a coast is to be measured, it 
is still this approximation that is had in view. 
Indeed, for a difference of 15°, we have, with mean 
saltness, 0:004m. difference per metre in height 
If the tide be 5m., the correction due to tem- 
perature gives differences oc 0'C2m.; this is the 
entire value of one of the Jatter waves considered. 

“As to the correction due to difference of saltness, 
it is much greater. At Honfleur, st Havre, and 
especially at Saint Nazaire, the chlorination of the 
sea may make the density pass from 1:028 to 1:012 ; 
for 5m. of tide the correction is 008m. It is these 
differences that render so little comparable the 
means of heights of the tide obtained for long 
periods. At Brest, where the maregraph acts at 
the mouth of the Penfeld, the annual means are 
discordant. 

“We add, that when we have to do with the level 
of equilibrium, it is necessary to further make a 
correction whicao is as the low water, for this latter 
level remains the samo for a great stretch of soa, 
while the border of the coast, through local 
circumstances, narrow passages hindering the play 
of tides, &c., presents various surelevations; but 
this correction does not apply either to seas 
without tides, nor to points projecting into the 
ocean. 

“ Where the level of equilibrium, then, has to be 
investigated, one must take account of the density 
at low-water mark of the place, and there is 
occasion henceforth to complete the indications of 
marcgraphs, by adding for each day the tempera- 
ture of the sea and the weight of the chlorine.” 

As regards the general question of levelling of 
seas, it is pointed out that the sea is not every- 
where a level surface in the geometrical sense. In 
all seas there is equilibrium of weight, and there 
are merely tendencies to equilibrium of level. 

M. Bouquet de la Grye has sought to apply these 
principles to the level of the Atlantic, and taking 
as zero the plane which passes through the Cape 
Verde Islands, wo find, under the tropic of Cancer 
a depression of two metres, and near the United 
Statesa considerable surelevation, in some cases 
exceeding four metres. Thus, we have a difference 
of level of six metres between two points of the 
same ocean. 


THE RELATION OF APERTURE AND 
POWER IN THE wfICROSCOPE.* 


By Professor E. Abrs, Hon. F.R.M.S. 


I.—General Considerations as to Wide and 
Narrow Apertures. 


(Continued froin ps 375.) | 


HENEVER the depth of the object under 

observation is not very restricted, and it is 
essential that the depth dimension shall be within 
the reach of direct observation, low and moderate 
powers cannot be overstepped, and no greater aper- 
ture should therefore be used than is required for the 
effectiveness of these powers—au excess in sucha 
case is a real damage. High powers and corre- 
spondingly wide apertures aro restricted to those 
observations which do not require any perceptible 
depth of vision, i.e. to two different cases (1) 
when the objects are quito flit cr exceedingly 
thin; (2) when preparations cf greater depth are 
sufficiently transparent to admit of an in- 
direct recognition of their solid structure 
by means of successive optical sections tLrough 
successive focussing of difterent planes. For the 
latter method of observation tho loss of pfuctra- 
tion with increasing power and aperture is no 
drawback, bat rather an advartage, because it 
enhances the distinct separation of the sectional 
images at succ.ssive foci. <A disregard of these 
natural restrictions in the uss of wide apertures 
is obviously the origin of the opinion that aper- 
ture per se is antagonistic to sood definition. it 
is quite true that there aro many even very żel- 
cate objects which are much bitter seen undera 
givin amplification with asyctem of very me ders 
than with one of very wide upertere, the former 
giviog a clear view of the whole structure, tho 
latter showing perhep3 somo distinct points, bat 
as a whole veiled in haze. Provided, of csurs.. 
that we have well-corrected objectives, the rauu. 
here ia not on the part of the leas, but on tho 
sida of the object, which requtres Tor proper re- 


ye 


* From the Jevraa! of the Royal Microscopic.) 1, 
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cognition a greater range of depth than is re- 
concilable with a wide aperture. The theoretical 
suggestion which has been brought forward in 
support of the notion that different parts of the 
clear area of an objective produce dissimilar 
images, and that ¢hercfore the resultant image 
must show increasing confusion with increasing 
aperture, cannot apply to the delineation of a 
plane object. In a well-corrected objective the 
partial pictures received through the various 
parts of the aperture-area are always strictly 
similar so far as one plane of the object is con- 
cerned. The confusion suggested is nothing else 
but confusion of the images of different depths— 
lack of penetration, but not lack of ‘‘defixition ”’ 
in any reasonable sense of that term. Provided 
the objectives are properly corrected and the 


objects are fit for the delineation of an image, . 


undisturbed by interfering confused images from 
other planes, the ‘‘ defining power ” of an objective 
isalways greater with greater aperture for every 
kind of objects, inasmuch as under al! circum- 
stances the wider aperture admits of the utilisa- 
ion of higher amplifications than can be obtained 
without perceptible loss of sharpness (with the 
same objects) by lower apertures. 

There is therefore no drawback in principle to 
the use of a large aperture when the objects are 
suitable. But the considerations above leud to the 
conclusion :— 


Wide apertures (together with high pawers) 
Jor those preparalions only which do not re- 
quire perceptible depth of vision—i.e., for 
execedingly flat or thin objects, and for trens- 
parent olyecis whieh ean be studied by ostical 
ecetions. Dloderate and low apertures when a 
ae range of penelration cannot be dispensed 
seth, 


4, Thero is sill cncther point of vie.7, and one 
of special practical importance, which shows the 
poaitive damage connected with the usa of w- 
necessarily wide apertures. The increase of oper- 
ture is prejudicial to the case and convenienve of 
microscopical work in two essential respects. 


Istly, It necessitates a progressive red:ction of 
vue working distance of tue objective. Owing to 
ihe rapid increase of the anterior aberration with 
increasing obliquity of the marginal rays (particu- 
laziy in the case of dry lenses), perfect correction 
of a system cannot be obtained unless the layer of 
low refraction between the object and the front 
lons (i.e., the working distance) is reduced to a 
certain fraction of the focal length of the system, 
wiich fraction is necessarily diminished in a rapid 
proportion as the aperture becomes greater and 
vreater. Whilst there is no objeciion to retaining 
az working distance 7-10ths of the focal length for 
an apertura of 30°, if the aperture is 66° not more 
than 3-10ths can be allowed, and with an aperture 
of 116° really good correction is not reconcilable 
with a working distance excecding 1-10tnh of the 
focal length. lt is, therefore, an obvious disad- 
vantage to use aperture angles of 60’ cud 1169, 
wien the power which is required or available can 
be obtained with 30° and 60° respectively. 

2ndly, Increase of aperture is inseparable from a 
rapid increase of eensibility of the objectives for 
slight deviations from the conditions of perfect 
ecrrection. The state of correction of an objective 
depends on the thickness of the refracting film 
between the radiant and the front lens, reprerented 
by the cover-glass and that portion of the pre- 
paration which is above the actual focus. 
‘This is a variable element independent of the ob- 
jective itself. In order to avoid large aberrations 
which must result from the change of that clement, 
its variations must either be confined to narrow 
limits or must be compensated for by a correspond- 
ing change in the objective. Now there is a great 
ditlerence in regard to this requirement between 
the objectives of low and of wide aperturo, in 
particular with the dry system. An objective of a 
tow degrees is almost insensible, it may be focussed 
to the bottom of a trough of water without any 
loss of performance. With 30° differences in the 
cover-glasses within the usual limits aro still in- 
annreciable, and an object may be seen at the 
depth of a drop hanging on the under surface of a 
cover-glass, With 60° a deviation of the cover- 
glass from its standard thickness by not more than 
Ylmm.,, or a correspcnding increase of the depth 
of tke preparation above the actual focus, will 
inticduce perceptible aberrations aud a virible less 
ox definition if not compensated for. Wiih an 
aperture exceeding 100° in a dry lens, the same 
result will arise from a change of thickness of 
002mm. only. ‘fo preserve always the best 
correction in such a system would necessitate a 
change of the correction-collar for almost every 
ehango of focus in the inspection of successive 
lisers, unless the preparation is cxucesdingly 
thin. 

The reduction of tbis sensibility in somewhat 
large apertures is one of the great practical advant- 
arcs of the immersion-method. The extreme 
increase of that sensibility which is met with 
when the aperture of «y lenses approaches the 


interest. 
apertures i: «ll cases, it has been sometimes sug- 
gested as arational plan for reconciling opposite de- 
mands, to have a!l objectives constructed with 


meximal value of a for air (1 N.A.), is in my 
opinion a strong objection to the construction of 


such lenses with greater apertures than 0°8U-0°35. 


Not only in this case must the working distance be 
reduced to an intolerably small amount in order to 
obtain proper correction, but the preservation of 
that correction in the practical use of the systems 


is almost impossible, notwithstanding the correc- 


tion-collar, whilst at all events the very slight 
benefit of optical performance is not worth speak- 
ing of in comparison to the large increase ob- 
tained with the immersion-method under so much 
more favourable conditions. I need scarcely point 
out here that the claim of a special insensibility of 


certain lenses in regard to differences of the cover- 


glass (as has been sometimes made) is, to say the 


least, cither great thoughtlessness or simple self- 


delusion, just as are similar claims of special penetra- 
tion in favour of certain objectives. The aberrations 
in question, as well as the dissipation-circles from 
difierence of focus, originate outside the microscope. 
The particular construction of the objective cannot 
possibly therefore influence their amount in a cone 
of rays of given aperture, and the degree in which 
both become visible in the ultimate image of the 
microscope must be strictly determined by the 
same elements which determine the visibility of 
any real object of given dimensions at the same 


plane of focus. There is no room left, therefore, 
tor special properties of different constructions. 
is, however, true that an apparent insensibility, 


as well as an apparent depth of focus, is sometimes 
When 
a system hsg no distinct focus at all, it is quite 
evident that the dissipation-circles arising irom 
different thicknesses of the cover-glass, and from 
the difference of focus of different levels, may 
become mnch greater before the deterioration 


found—viz., in badiy corrected objectives. 


of the indistinct image becomes visible. Well- 


corrected objectives mast be sensitive in both 
respects in strict accordance with their aperture so 
far as one and the same system cf construction 


(dry or immersion) is in question. 
So far as the necessity of obtaining a certain 


amount of amplification in an efficacious manner 


requires a certain aperture, the above-mentioned 
restrictions and difficulties in the proper manage- 
men of the objective cannot be avoided. But all 
restrictions in regard to the objects, and all the 
trouble taken in the adjustment of the objectives, 
i3 quite for nothing when the same result can be 
obtained with a lower aperture. If for the sake 
of convenience the precautions required in the use 
of wide-anvled lenses should be disregarded in 
working with the lower powers of wide apertures, 
the performance of such lenses is always worse than 
that of much narrower apertures under the same 
amplification. The best wide-angled system, if 
not carefully adjusted when in uso, is not better 
than a dad low-ungled lens, for the tolerably sharp 
image, which could be still obtained through the 
central part cf the aperture alone (even under the 
imperfect state of correction) is disturbed by the 
coarse dissipation of light from the ineffective 
marginal parts of the aperture. 

Yhe amateur who likes the microscopo for his 


amusement may not much object to some extra 
troublo connected with the use of wide-angled low- 
power lenses, which he admires as brilliant speci- 


mens of optical art. For those, however, who 
work with the microscope, the econmy of labour to 
which they are obliged will bo expressed by the 


rule:— 


Never use wiler apertures than are necessary 
for the cticetiveness of the power, becanse cacess 
of aperorre s always waste of line and 
labour. 

5. A few remarks about another point of practical 
Dy those who plead in favour of large 


relatively wide angles, and to reduce them by 
stops or Cciaphragms when smaller angles are 


desired. The greater penetration and inseusibility 


of the low apertures may of course be attained 
thereby ; but nevertheless this device is only a 
makeshift, and the result is inferior to that ob- 
tained by objectives originally arranged for alower 
aperture. Iltisnot merely that the stops cannot 
increase the working distance (which will always 
romain at the point corresponding to the full 
aperture of the lens), but that the low-angled Jens 
which is made out of a good wide-angled one by 
means of a stop, is in optical respects a relatively 
bad objective—not nearly as well corrected as the 
sane power would be if carefully adjusted for the 
lower angle. The reason will be readily under- 
stood from the following consideration. 

The best correction of an objective of given 
aperture depends on the proper distribution of a 
certain amount of residuary aberration, which 
cannot bs eliminated with our present means. The 
greater the aperture the moro aberration must be 
intentionally left at tie central part of the systent in 


order to prevent an obnoxious accumulation in the 


marginal zone. It is obvious, therefore, that with 
an aperture-angle of say 90° the inmost cone of 45° 


It 
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cannot be so well corrected asit might be if the 
marginal zone could be left out of account. The 
effect is by no means inconsiderable, particularly 
in regard to the colour corrections. Owing to the 
chromatic differences of the spherical aberration the 
central portion of a somewhat wide aperture must 
always, even in a well-arranged objective, be per- 
ceptibly under-corrected chromatically, and in 
using this central part alone (the compensating 
influence of the over-corrected marginal zone being 
done away with), we have the performance of an 
inferior lens. In point of fact, no intelligent 
optician would ever make an objective of 30° aper- 
ture on the same formula as one of 60°, or one of 
60% on the same formula as another of 100°, 
though this could be done by merely reducing the 
clear diameter of the lenses. she fs 

There cannot, therefore, be a reconciliation 
between the pleasure of exhibiting mere optical 
accomplishment and the interests of the working 
microscopist. Bad lenses will certainly not meet 
the demand for low and medium powers affording 
the utmost possible economy of time and labour in 
scientific work. This can be done only by systems 
in which all advantages attendant upon the lower 
aperture are fully realised by constructions 
specially aiming at the Jest which can be ob- 
tained under the actual conditions of the case. 

The progressive increase of aperture in the higher 
powers, formerly within the capabilities of the dry 
system, and at a later period by the development of 
the immersion method, is without any reasonable 
doubt, the most important feature of the modern 
advance of microscopical optics. It has rendered 
possible the successful extention of microscopical 
research to minuter and minuter objects, which 
otherwise would have been impossible by the 
ineffectiveness of all increase of amplification 
beyong certain low figures. The appreciation of 
that progress and the recognition of its true basis 
has led to a tendency to increase more and more 
the aperture of erery kind of objectives. The fact 
haz been disregarded that it is an entirely different 
thing whether the object is to promote the perform- 
ance of the Microscopa iz the whole at the limits of 
its power, or to promote its performance for aims 
beyond these limite. The opinion “has thus 
arisen that what is a benefit for one kind 
of lenses must also be a benefit for every other 
kind. Objectives of low and medium powers 
(1-inch to 31-inch) of 15° to 60° are proclaimed at 
this time by many microscopists as old-fashioned 
and worthless thing; 45° to 100°, or even 60° to 140°, 
are wanted forthe same powers. Nowas froma 
purely technical point of view, it is an accomplish- 
ment when the delineating power of an objective 
cannot be exhauxted even with the deepest eye- 
pieces, opticians (notwithstanding the total boot- 
lessness of such a super-abundauce) of coure take 
pleasure in making such ‘‘superior’’ lenses, and 
the natural consequence is that the lower apertures 
required for aseful scientific research are likely to 
be esteemed as second-rate work, no longer worthy 
of high technical art, 

This opinion is a fatal mistake, and its practical 
effect, if not counteracted, will be a decided retro- 
eradation of microscopical optics. Nobody, of 
course, can have the least objection to the con- 
struction of lenses of any description whatever for 
the personal pleasure of this or that microscopist. 
Strong opposition should, however, be made against 
all tendencies of captivating microscopical optics 
in favour of such predilections, at the cost of the 
general usefulness of the instrument. 

Scientific work with the microscope will always 
require not only high-power objectives of the 
widest attainable apertures, but also carefully 
finished lower powers of small and very moderate 
apertures. 


ON PLANT - DEYING AND SOME 
PHENOMENA OF VEGETABLE 
DEATH.” 

By Lro. H. GRINDON. 


WWE are now in the heart of the season when it 

is useful to give a little time to the preser- 
vation cf plants for the Herbarium. Collections of 
dried specimens of course are not to be regarded as 
anything more than means to an end. It is not 
accuniuating a vast quantity of vegetable mummies 
that makes a botanist, howeverelaborately they may 
be arranged, however pretty their epitaphs. Bo- 
tany is the study of plants as they live and grow, 
thur manner aud customs, their curious ways and 
changes, noting these carefully, and then, in order 
that the memory may be assisted at times when 
living examples are unfavourable, drying one or 
two good examples in the best possible manner, 
sorting and labelling them, so that the whole con- 
stitute a kind of dictionary. This is the true and 
essential idea of an Herbarium or Hortus Siccus, 
the only one that is to be approved, the only 
one that carries with it the ideas of common 
sense and of really practical results for good to the 
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collector. When the work of our hands can be 
supplemented with gifts from friends, and particu- 
larly from friends residing in foreign countries, so 
much the better. But it must never be forgotten 
that no can ever claim exact knowledge of a plant 
who has merely seen it dead. 

The very ancient adage, that if a thing be worth 
doing at all it is worth doing well, applies to the 
preservation of plants for the Herbarium as much 
as to any great and important work or business. 
Specimens that are no better than fragments of 
brown stick, or that seem -efligies of plants cut out 
of thin brown-paper, the flowers shrivelled and 
shrunk so as to be no longer intelligible, the leaves 
crumpled and doubled up, everything confused and 
mashed together, such as one may see sometimes in 
collections, are altogether undeserving of the name. 
Nothing that is not dried in the best manner pos- 
sible, — its colours aud configuration preserved as 
perfectly as the nature of the plant will admit— 
ought ever to be allowed a permanent place in the 
Herbarium. The bad may be tolerated awhile, in 
default of better, but the further a specimen is 
from vivid and pleasing resemblance to the living 
thing, the speedier should be the endeavour to 
supersede it. Specimens from abroad that cannot 
be superseded of course we do not speak of. It is 
of plants within reach that none but admirable 
representatives of their best features while alive 
should be considered worthy of a place. Plants 
dry very variously. Some require not a moment’s 
trouble, others demand patience. Nowand then the 
case is hopeless, and we are constrained to fall back 
upon the pencil, and prefer drawings, coloured ones 
if possible. Grasses and their allies, most kind of 
ferns, plants that resemble heather, ‘‘everlastings,”’ 
the mature leaves of shrubs and trees, call for only 
the minimum. ‘Those which try the patience, and 
can be managed only after considerable experience 
with easy ones, are such as may be illustrated by 
citation of the hyacinth. To secure the best results, 
obtain first half a dozen pieces of stout millboard, 
cut to about cighteen inches by twelve. Then 
gather together a hundred old newspapers, and 
fold them neat and square to about the dimensions 
of the millboards. Four or five yards of common 
white cotton wadding, a score of sheets of tissue 
paper, and as many of blotting paper, all cut to the 
same size, complete the apparatus. One of the 
boards serve for the foundation; on this lay a news- 
paper, then a picce of wadding, and upon this place 
the specimen intended to be dried. The cotton being 
soft and retentive, every portion can be laid in a 
a proper and natural way, including the petals of 
the flowers. A newspaper above, two or three if 
the specimens have thick stems, and so on, till all 
shall be deposited in the way of the first. If the 
specimens are sticky, or hairy, or of a kind that the 
wadding seems likely to adhere to, then, before de- 
positing them on it, introduce a half sheet of the 
tissue-paper. A heavy weight must be put on the 
top of all, sufficient to embed the specimens in the 
wadding; then leave the whole to rest for twenty- 
four hours. All the papers must then be changed, 
dry ones being put in their place; and if the plant 
seems to throw oli a very considerable amount of 
moisture, such as will render the wadding quite 
damp, change the wadding also. <A second and 
even a third change is desirable, at the end of two 
or three days or a week, and when this i3 made 
introduce the blotiing paper, pressing again till 
everything i3 perfectly tlit, and the specimens aro 
absolutely dry. 

Such is the simple process by which the writer of 
theso lines has succeeded in the art of preserving 
the colours and forms, not only of robust and 
tractable plants, but of the most delicate, and very 
many of the obdurate. Every petal, every leaflet, 
retains the form it hid in life, and nine specimens 
out of ten keep their colours excellently. ‘To ensure 
the keeping of colour, it is well, if time can be 
spared, to change the blotting paper many times, 
and to dry it thoroughly before the fire, but this 
_ need not be done till efter the third day from the 
beginning. 

Most curious are the phenomena now to be wit- 
nessed. If those pertaining to the history of life 
are full of interest, those which accompany death 
almost equaily arrest attention. The grand con- 
spicuous phenomena of autumn we do not here so 
much reter to as to those observable during the 
preparation of Herbarium specimens. In autumn, 
as well known, the leaves fall in consequence of 
the development of a peculiar layer ot cellular 
tissue at the point of junction of the petiole to the 
stem of the plant; while the colours come of the 
leaf being ‘‘ super-oxygenated.’? But no one has 
yet uttered so much asa hint as to why some 
super-oxygenate into yellow, others into crimson, 
others into brown; one here and there, the ash, for 
example, declining to super-oxygenate at all, and 
simply droppin: tothe ground. Leaves and leaflets 
when drying between papers, are often cast off, 
probably in consequence of derangement in the 
onward flow of the sap. This happens very 
markedly in fir-trees, ericas, the wistaria, and 
various species of cissus and ampelopsis. Peduncles 
and petals also leave go, as in berberies, tlax, the 
Boussingaultia and many solanums. The entire 


inflorescence on that beautiful grass, the Zizania 
aquatica, falls to bits so completely that a skeleton 
only remains, Crimson flowers very often change 
to a fine violet-purple, as in the case of the erica 
cinerea, the Lagerstrcemia, cyclamens, and the 
hairy willow herb. The cowslip, on the other 
hand, changes from yellow to green; and the 
vanda from white, variously and exquisitely 
mottled, to irrepressible black. Not unfrequently 
the entire plant changes to black, and will not be 
hindered, as happens with the aucuba, the lathræa, 
and the monotropa, in the two last of which, being 
parasites, we might perhaps expect it; but the 
aucuba — well, why here? Many plants, while 
drying, after death give out an agreeable perfume. 
New-made hay supplies a familiar illustration. 
We have other examples in sweet melilot and the 
woodruff. Sometimes the petals shrivel and contract 
in a very singular manner, quite different from the 
usual, as seen in agrimony and the Bauera; or they 
go into glassy films, asin the eucharis. Anemones, 
poplars, droseras, hellebores, stain the paper, the 
dye often not coming out for many months, and 
even years. Mercury is content to assume a 
beautiful indigo blue colour, which, it if said, can 
be extracted. 

These are but a few of the curious changes that 
could be mentioned. They are given with a view 
to showing the beginner that he must never be 
astonished? at what may occur. In the case of 
change of one pleasant colour to another, there is 
nothing really to regret. The only thing to lament 
over when ono’s specimens are of colours they need 
not be, is that we have ourselves been uaskilful or 
neglectful. 


SCIENTIFIC SOCIETIES. 
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ROYAL MICROSCOPICAL SOCIETY. 


TIHE last meeting of the session of the above 

Society was held on the 14th ult., at King’s 
College, Strand, the President (Prof. P. Martin 
Duncan, F.R.S.) in the chair. 

The President called attention to the donation of 
a complete set of the Geologien? Magazine, and Me. 
Stewart to the ‘Studies ın Microscopical Science,” 
edited by Mr. A. C. Cole, the illustrations of which 
he considered were very good, and ths letterpress 
appeared to be equally so. The novel feature was 
that a microscopical preparation accompanied each 

art. 

Mr. Crisp exhibited a jin. objective by Tolles, 
with a very tapering front, and stated that it was 
claimed on Mr. Tolles’ behalf that he was the first 
to make such fronts about ten years ago. 

Mr. Ingpen said that he had one of Andrew 
Ross's lin. objectives with a triplet front dated 
1548, which was similarly tapered. 

Mr. Beck said that he had mado them in the same 
way for the last fifteen years. 

The President, referring to J. L. de Lanessan’s 
“Traité de Zoologie-Protozaires’’ Svo., Paris, 
1882, pp. vil. and 336, and ZS1 figs.), said that it 
treated of Amar on a somewhat grand scale, par- 
ticularly as regarded the larger kinds, and he 
would suzgest to some of the Fellows that they 
should search for these species as being of great 
interest. He obtained one from the Humpstesd 
ponds which he found fullof minute refractile 
points. 

Mr. Stewart said be had examined come large 
Amahe, a short time ago, which came from Mr. 
Ingpen’s aquarium, and were crowded with re- 
fractile points. They were distinctly crystalline in 
character, and had a vesicular nucleus. 

Mr. Hartog said that he used to find tho nuclei 
in the large Amebe with a very distinct networi, 
although one which ho found had a hollow 
nucleus. 

The President inquired if Mr. ILartoc nad ever 
been able to iodise or get any colour out of 
almahe ? 

Mr. Hartog said he had stained them with 
picro-carmine, but had not done so wita iodine. 

Dr. Ralph, the President of the Victoria (Au3- 
tralia) Microscopical Society, responding to a wel- 
come from the President and the meeting, said he 
should like to take that opportunity of bringing 
before the Fellows of the Society the examination 
of the leaves of various kinds of plants by means 
of the action of prussic acid and ammonia. The 
process was a very simple one, it being only neces- 
sary to place the section under the microscope, and 
then introduce the compound. Ile had only had 
time as yet to examine a few kinds of leaves in 
this way, but the vine had hitherto given tho most 
marked instances of the chemical action to which 
he referred. A longitudinal section as thin as 
possible being made of the leaf and placed under 
the microscope, the fluid should be added, and 
would be found to penetrate the structure, chiefly 
acting on the ducts, which were withia reach of 
the bark. In a few moments, the most extra- 


all the appearance of a coloured injection of the 
tissue, only that in about a quarter of an hour it 
all disappeared. Other leaves which he had tried 
behaved much in the same way, though they did 
not all respond to the reagent in an equal decree. 
It was only in the brittle, sappy stems that it war 
possible to get the least results. He had lately 
tricd what he believed was the panix, but he found 
the results were uncertain. Sometimes it failed, 
and sometimes it did not. The question of interest, 
however, was whether they cculd extend their 
observations to other plants. In consequence of 
these observations, he had been able to treat soc~ 
tions of the human subject with prussic acid with 
marked effects. Whenever he got in the plasina 
amorphous particles distinctly blue in colour, he 
also found the formation of amyloid bodies in the 
blood. These bodies were very well defined, and 
under favourable circumstances in polarised light, 
the black cross could be seen. The production of 
amyloid forms by chemical means, not only under 
the action of hydrocyanic acid, but by chloral, 
formic acid, or solution of copper in ammonia, 
was a point of considerable interest. If a portion 
of cither of these reagents were added to fres) 
blood, and examined carefully under the micro. 
scope, they would, in all probability, find these 
starch-like bodies havaloped in the field. It was 
not easy to show the process in a room toa number 
of persons; but if any one present w23 interested 
in these subjects, he should be very glad to demon- 
strate what he had been descriting. 

Mr. H. Stewart inquired whether these bovics 
were supposed ,to be formed hy the reagent, or 
were they supposed to be really present before, 
but only to be made visible by tho reaction ? 

Dr. Ralph said that under favourable circum- 
stances they might sce a globu!e which they world 
be disposed to say was oil; wien the reagent was 
added it would increase in siza from about the 
1-3000in. to about tho 1-1000in.; later it would 
suddenly become opaque, and then it would colour 
in sucha way that any one looking at it would 
say at once that it was starch. So ier as he had 
carried out the observations, it seamed as if these 
starch-erains really did develop, and he thought it 
might be an instance of the commencement of thu 
process of amyloid deposit. 

Dr. Morris, of Sydney, was introduced to tho 
meeting by the President, and detailed some experi- 
ments which he had made in mounting diatoms in 
phosphorusin such a way as not to be inflammable. 
As he had only just arrived from Sydney, ha had 
not had time to write anything on the subject. He 
had seen some of the specimens which had beon 
mounted in England, and was under theimpres:ion 
that the solution was too stroug. He proposad, 
therefore, to reduce it to sucha strength that iia 
pieceof white blotting-paper was put intoit,it would 
not blaze up. By such a solution, all difficulty aa 
to using the medium was done away with, the 
only necessary precaution being to have a basin of 
water near at hand to dip tue tincers into. 

Mr. Stephenson said that if they used a weak 
solution, they would get a proportionately lower 
refractive index, whereas the principal object in 
mounting in phosphorus was to get as great a 
difference as possible between tho refractive index 
of the medium and that of the object, for on 
this diferenco alone did the increase of visibility 
depend. 

Mr. Crisp said that if phosphorus was used 
diluted to a refractive index of 1'6, tho visibility 
of the diatom would be proportionately reduced, 
and a3 there was no Virtus in phosploris, exept 
for its high refractive index, if would ba better 
not to use it at all in such a condition, but to tike 
some non-inflammable eudstance which had the 
lower refractive index. 

Dr. Morris said he had tried some Narx air, 
and that with an oil-immersion lens the object 
mounted in phosphorus was resolved in the most 
perfect manner—far superior to anything that 
could be seen with balsam. 

Mr. Crisp said that it must be borne in mind that 
tho dangor incidental to the use or phosphorus was 
not continued to the process of mounting. A care 
recently occurred, in which an object - glass, 
brought down too hard broka the cover-glass, and 
the observer, having wiped off the exuding 
phosphorus with his handkerchief, put it into his 
pocket and set himself on fire. 

Mr. Ingpen said he had brought for trial somo 
of Stcinheil’s eyepieces, which he thought would 
be of interest, on account of the speciality of their 
construction, and of much value for microscopical 
purposes when it was necessary, or, at any rate 
desired, to use deep eyepieces for increasing magni- 
fying power. It was well-known that with higher 
objectives than lin. the deeper Huy ghenian eyepiecea 
failed to give good definition; but these guve a 
remarkably sharp image. It might, of courso, be 
a matter of opinion as to the value of increzso of 
power by meaus of eyepieces ; but there couid be no 
doubt as to the superiority of this combination 
over the ordinary form. The field of view was 
rather small, not exceeding 40°. The combirnetion 


ordinary colours made their appearance, such as | cousisted of three lenses cemented together, the 
claret, amber, port-wine colour, and others having | two outor ones being of fiint-glass and the middle 
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one of crown-glass, the stops being grooves ground 
in the edges and filled in with black after the 
manner of a Coddington lens. 

Mr. Crisp explained the new method devised by 
Dr. Ehrlich, the assistant of Dr. Koch, for pre- 
paring the bacteria of tuberculosis, which con- 
stituted a considerable improvement upon the 
original process. It produces a more intense 
colour in the bacteria, so that they appear larger, 
and can be recognised with a lower power, even, 
it is said, of 250 diameters. The substance he 
makes use of, instead of methyl-blue and caustic 
potash, is phenylamine. 

Prof. Abbe’s process of increasing the consistency 
of pure cedar oil so as to render it less fluid and 
therefore more convenient for use as a homo- 
geneous-immersion fluid, was explained by Mr. 
Crisp. The oil is spread out in thin layers, and 
exposed to the action of the air and light for a 
long time, until it becomes of the consistency of 
castor-oil. 

Mr. W. F. Petterd’s letter was read accompany- 
ing a collection of diatoms from Tasmania. 

. A. Cates’ letter, reiterating bis claim to the 
discovery of a method of staining the nucleus of 
living infusoria, was read by Mr. Crisp, who said 
that the author of the interpolation by which such 
a claim was described as ‘‘ erroneous,” now agreed 
that he was mistaken in the view he had expressed, 
not having in fact scfficiently noticed that the claim 
related essentially to the nucleus of the living 
animals, 

Mr. Crisp called attention to a process devised 
by E. Korschelt, of Freiburg, for preserving in- 
tusoria and male by the use principally of 
osmice acid and chromic acid, no method having 
hitherto been found for the latter organisms. Dr. 
A. Gruber had also succeeded in preserving 
zicliozoa by the mcthod, in excellent condition. 

Mr. R. Miller’s description of his caoutchouc 
cement for making and sealing cells was read, in 
which he stated that he did not claim to have dis- 
covered any new material, but to have accidentally 
hit upon a new method of combination.. The 
m:xterial so obtained was singularly easy to work, 
aud reliable in its results. It was used not only 
for making the cells but for sealing them after- 
wards. 

Dr. Van Heurck’s letter was read describing 
favourably his further experiences with the Swan 
lamps and Faure-Reynier accumulators. 


Prof. Abbe’s note was read with reference to the 
description of his camera lucida, inserted in the 
Journal, that the benefit of the arrangement con- 
sisted simply in the ease with which it may he 
used. In other respectsit did not possess any ad- 
vantage over those forms which fulfil the condition 
that the image is seen without reflection or other 
i033 of light. 

Mr. Ahrens exhibited and explained the con- 
struction of his new erecting binocular microscope. 
In general outline if presented much the same form 
as that of Mr. Stephenson’s, the tubes being in- 
clined, whilst tho stage was horizontal. The 
erection of the image was, however, obtained by 
introducing a Nachet-erector prism over the objec- 
tive, another prism similar to the Wenham being 
used above to divide the pencils. 

Dr. Millar said that whilst he could speak with 
great praise of the advantages of the erecting 
binocular as an instrument to work with, leaving 
nothing to be desired for comfort and convenience, 
nv thought the ons now before them did not appear 
to give an cntirely satisfactory stereoscopic effect. 


Mr. Michael said there was no doubt that a 
binscalar microscope, with a flat stago and an 
erecting arrangement, wasanimmense help to those 
who worked at living objects. In drawing from 
living insects he had found it of the greatest 
practical service. 

Prof. Liversidge’s communication on the ‘‘ silver- 
fish ”” of Sydney was read, in which he defended 
the accuracy of the observations of Hooke recorded 
in his ‘* Micrographia ” (1665) as against the stric- 
tures of Mr. W. Blades in his ‘: Enemies of 
Books” (8rd ed., 1881). Specimens of the insects 
were sent, and labels and sheets of paper destroyed 
by them exhibited. 

Mr. Hartog said there was no doubt as to the 
animal being Lepisma Saccharina, the same that 
was often found in this country. It was mentioned 
by Emerson Tennant as being thought by some to 
prey upon books, but the author thought that it 
rather preyed upon the iasects which were found 
in the books, a view which he (Mr. Hartog) thought 
was an error. 

Mr. Thoms’ letter on ‘*Saccharomyces’’ was 
read, in which he mentioned that he had devoted 
all his spare time for ten years in tracking these 
organisms, and now made all his bread without any 
yeatt, so called. 

Mr. Bennett, to whom the letter was addressed, 
made some remarks upon the subject. 

Prof. Abbe’s paper “On the Relation of Aper- 
ture to Power,” Part II., was laid before the meet- 
ing by Mr. Crisp, who said that as it was a very 
loug communication, he had prepared a résumé of 
it, which presented the leading points in a con- 
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densed form suitable for being read to the meeting. 
This he was proceeding to do, when 

Mr. Beck, interposing, said he thought that as 
the paper was an important one, and required a 
good deal of consideration, a résumé of it would 
be of very little use to them. He would suggest, 
therefore, that the paper should be printed, and 
that when it had been before them in extenso, an 
evening should be specially devoted to its con- 
sideration and discussion. 

The Chairman (Mr. Glaisher, in the absence of 
the President), on the contrary, thought that it 
would be very useful to have an abstract of the 
paper read. 

Mr. J. Mayall, jun., also thought it very 
desirable that the Society should be in possession 
of Professor Abbe’s views, without having to wait 
until the next issue of the Journal. The meeting 
having indorsed this view, Mr. Crisp read a résumé 
of the paper. 

The Chairman said that the paper was obviously 
one of very considerable importance, and he had 
great pleasure in proposing that the warm thanks 
of the Society should be presented to Professor 
Abbe for it. 

Mr. Stephenson seconded the suggestion, and 
said that, having had the advantage of reading 
the paper in M.S., he believed it would be found 
to contain a most exhaustive discussion of the 
subject. 

Mr. Crisp said that it was the first attempt that 
had been made to establish a definite relation 
between aperture and power, and it could not fail 
to prevent the perpetration in future of such 
absurdities as had been issued in the way of low- 
power objectives, with very large aperture. 

The Chairman said that the report of the Com- 
mittee appointed to consider the question of 
standard gauges for eyepieces and substages had 
been adopted by the council. The gauges recom- 
mended for eyepieces were 1°35in. and 0°92in., and 
for substages 1-din. 

Mr. Crisp said that it should be mentioned that 
there had been some difference of opinion, both on 
the part of the Committee and Council, as to 
whether there should not be a third intermediate 
gauge; also, that in selecting the sizes mentioned 
by the Chairman, regard had been had to the sizes 
which were at present in most frequent use, so as 
not to disturb existing arrangements more than 
could be helped. 

The following papers were taken as read: 
“« Plant Crystals,” by Dr. Aser Poli, of Rome, 
‘* Note on the Rev. G. L. Mills’ Paper on Diatoms 
in Peruvian Guano,” by Mr. F. Kitton. 

The mecting then adjourned for the vacation, 
until October 11th. 


USEFUL AND SCIENTIFIC NOTES. 


— e 


A Blind Man’s Vision.—M. J. Plateau, who 
for the last forty years has been totally blind, has 
just published a little paper on the sensations 
which he experiences in his eyes. Ho states that 
he has constantly in his eyes the sensations of 
light; his field of vision is divided into spaces, of 
which some are very clear, and others sombre or 
almost black. These spaces are not precisely 
limited, but run into each other at their borders ; 
but what is remarkable is that their general tint 
alternates between gray and reddish. For example, 
ifit be grey M. Plateau perceives now, in afew 
hours it will be red; then a few hours later, the 
grey again, aud so on. The reddish tint is that 
obtained by mixing pale rose-colour, or rather 
flesh-colour, with a certain quantity of black. The 
relative arrangement of these different spaces is 
always the same, but the intensity of their tints 
varies. The central space shows itself sometimes 
very clear, sometimes very sombre; above and 
below, as far as the limite of the visual field, there 
is sometimes clearness, sometimes obscurity. Itis 
the same with the space to the left: there is 
generally a vertical, almost black band, and the 
space to the right of that, as far as its 
limit, is almost always clear and ruddy. These 
appearances seem to M. Plateau to fill the whole 
extent of his ordinary visual field. He believes the 
distance at which they are is small. Theso same 
appearance follow all the movements of the eyes, 
as if they resulted from a modification of the 
retinas. it appears to M. Plateau that the two 
eyes do not participate in the same manner in the 
tints in question ; but he is absolutely incapable of 
distinguishing what belongs to the one from what 
belongs to the other. He has not been able to 
establish any coincidence between the changes 
of the general tint and the work of digestion. 


VALUE of exports per head of the population in 
the Australian Colonies :—New South Wales, 
£21 lls. 23d.; Victoria, £18 153. 3d.; South 
Australia, £21 1s. 7d. ; Queensland, £15 103. 8}d.; 
Tasmania, £13 63. 13d. ; Western Australia, 
£17 4s. OAd.; New Zealand, £13 7s. 10}d. General 
average, £18 5s. 6łd. 


Jury 7, 1882. 


SCIENTIFIC NEWS. 


——+oe——— 


HE Dan Echt Circular, No. 53, contains a 
Science Observer telegram, announcing that 
Mr. S. C. Chandler, jun., finds the period of the 
variable star D. M. + 1° 340S to be only 0°83 
day. A minimum occurred on July 1, 12h. 57°6m. 
G.M.T. On reference to p. 324, XXXIV., a 
note ‘from Dun Echt Circular, No. 41, will be 
found, in which the period is given as 5°24 
days. 

Prof. Schmidt saw comet Wells at Athens on 
June 10. He gives the position as 3h. 59°7m. 
Athens M.T., R.A. 5h. 0m. 40s., N. Deo. 23° 
19 4’. The distance of the comet from the 
nearest limb of the sun was 2°8°. 


The comet seen during the eclipse obeer- 
vations has not been again observed. It was 
carefully looked for in Egypt during the week 
after the eclipse, both before and after sunset, 
but was not detected. 


The flint disc for the great telescope of the 
Lick Observatory proved to be, like the crown, 
a most successful casting. The trustees of the 
Observatory have ordered a meridian circle with 
Gin. aperture from Messrs. Repsold, of Ham- 
burg There will be two divided circles, each 
having four reading microscopes; the axis of 
revolution will be a telescope with collimators 
east and west. The object-glasses for the 
instrument, and the collimators will be made by 
Alvan Clark and Sons. 


It is stated that the Crystal Palace Company 
are endeavouring to organise an exhibition, 
during the autumn and winter, of gas and 
electric-lighting appliances. The direct com- 
petition of the rivals would be very attractive, 
especially if the relative costs of the systems 
were given by a jury of experts. 


Prof. Houston, of Philadelphia, thinks that 
underground wires for electric lighting are 
perfectly feasible, and much safer than over- 
head wires. The municipal authorities of 
Chicago have determined that the wires shall be 
placed underground. 


The report of the Streets Committee of the 
City of London on the tendera for the electric 
lighting of certain districts has been issued 
witha map. The figures given in the tenders 
are remarkable; but it is scarcely fair to take 
the cost of the plant, putting it down, and 
removing it into account, when comparing the 
estimates with the present gas-bills. To take 
No. 1 district, the gas-bill is about £551; the 
cost of the electric light for twelve months (that 
is, the charge for the actual working) varies 
from £498 to £1,620; but the total cost varies 
from £2,190 to £5,750. Adding 10 per cent. of 
the actual outlay for plant to the lowest working 
figures the bill would be £837 as against £551 
for gas. In view of these and other facts, the 
Streets Committee think it unadvisable to pro- 
ceed further at present. 


The Smithsonian Report for 1880 contains a 


| (£ Synopsis of the Writings of Sir W. Herschel,”’ 


prepared by E. S. Holden and C. S. Hastings. 
The ‘‘ general appendix’’ in this volume has 
very few of tho usual scientific papers, but 
there is a ‘‘rocord’’ of recent scientific pro- 
gres:, in which the subjects are each treated by 
well-known students: e.g., Prof. Holden writes 
the record of astronomy. It is intended to 
make this record a special feature of the report, 
but it will not exclude the monographs which 
have heretofore formed so valuable a part of the 
annual volumes. 


Mr. Stretton’s little book on ‘‘ Railway Acci- 
dents’’ is evidently a success. A second issue of 
the third edition is announced, with additional 
pages and diagrams. We trust the author’s 
object of tracing and preventing avoidable 
accidents may be in some measure secured, and 
that he may reap the reward of hislong and per- 
sistent efforts on behalf of railway employés 
and the travelling public. 


The expeditions intended to make a series of 
observations in the Arctic regions—the circum- 
polar expeditions, as they are called—are 
nearly all en route, and by August 1 will com- 
mence their work, which will be continued for 
thirteen months. Tho results will be discussed 
at an international conference. 


A project by Prof. Wellner, of Briinn, for 
utilising the motions of the sea, was recently 
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noticed in our columns; part of it consisted in 
letting the compressed air enter the lower 
divisions of an immersed wheel, of water- 
wheel-shape. Prof. Wellner has patented (in 
Austria) steam-wheels working in the same way 
——& new type of steam-engine. The mechanical 
work depends on the lifting power of the speci- 
fically lighter steam in the heavier liquid. The 
steam may be generated immediately below or 
brought from eleewhere. The escape-pipe at 
the upper part of the case may either let the 
steam into the open air or into a condenser. 
These machines may be connected with ordinary 


ones, and then afford a means of utilising the 
waste steam. 


Magic photographs, in which the image is 
developed by tobacco-smoke, have been lately 
supplied in various tobacco-shops on the Con- 
tinent. A cigarette mouthpiece is provided, 
and with it are some white photographic papers 
about the size of a postage-stamp. One of the 
latter is placed over a lateral orifice in the 
mouthpiece, and a sliding piece drawn over it. 
After smoking, one finds the image on the 
paper. La Nature explains the process. A 
small photograph, prepared on chloride of silver 
paper, as usual, bat without intensifying, is 
put in a solution of bichloride of mercury, 
where it pales and disappears. The bichloride 
of mercury changes the photograph partly into 
white chloride of silver, and partly into proto- 
chloride of mercury, also white, making the 
image invisible. The image may be brought 
back by action of hypochlorite of soda, or of 
ammoniacal vapours. Tobacco-smoke, as con- 
taining the latter, does very well. The principle 
of magic photographs was indicated by Herschel 
in 1840. 

At was announced that an exhibition of elec- 
tricity was to be held at Vienna. this year, and 
another at Munich. Considering the disad- 
vantage of these being at the same time, the 
Vienna Committee have resolved to delay till 
August—October, 1883. In Bavaria, the rail- 
way authorities have offered the Exhibition 
Committee trains for trial of systems of lighting, 
and the telegraph authorities lines for trial of 
long-distance telephoning; the longest of the 
latter is Munich to Dresden, 550 kilometres (say 
343 miles.) Telephonic experiments have been 
lately made with success, by day, on the line 
between Paris and Dijon, a distance of 314 
kilometres (196 miles). It is curious to read 
that three telegraphic stationshave been recently 
opened in Palestine, at Nazareth, Tiberias, and 
Safic. In Arabia, the material is getting ready 
for construction of the system of telegraph- 
lines of Hedjaz. Part is destined for the first 
lines from Djedda to Mecca, and from Mecca to 
Yambo and to Medina; the rest for connection 
of the lines projected for Hedjaz with the 
existing lines in Yemen. 


New experiments have been made by M. 
Richet with a view to ascertaining the minimum 
fatal dose of the principal alkaline chlorides (of 
lithium, sodium, potassium, rubidium, and 
cæsium) on animals. The animals selected 
were small guineapiys, and the substances were 
injected under the skin. M. Richet finds no 
relation between the atomic weight of the 
alkali metals and their physiological activity. 


Glove-leather is uaually coloured by manual 
labour with brushes. This process, besides 
being slow, has the disadvantage that ugly 
edges are produced on the flesh side, and the 
colouring. in spite of great care, is never quite 
uniformly distributed. Herr Kristen, of Brinn, 
has sought to remedy this by a (patented) pro- 
cess, in which uniform colouring is effected with 
the aid of centrifugal force, the skin being fixed 
on a horizontal disc, the colouring poured on 
it at the middie and the disc rotated. Thus an 
equal distribution of the matter is obtained. 
The liquid in excess flies over the edge, and is 
caught in a funnel, which guides it to a reser- 
voir, whenc> a pump bringsit again to the disc. 
In about 10 to 15 minutes a skin is finished. 
Only one man is require’ for five of the 
machines, which are placed near one another, 
and driven by the same shaft. In twelve hours 
150 skins can easily be coloured by this method, 
and in a very satisfactory way. 


In Berlin an exhibition of machines and raw 
products of soap, perfumery, wax and candle 
manufacture was opened on 4th June. 


A method of lighting miners’ lamps by elec- 
tricity formed the subject of a recent paper by 
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M. Hubert, to a scientific society in Hainaut. 
The body of the lamp is traversed by two tin 
tubes, holding two other concentric wooden 


tubes, which serve to insulate copper wires 


passing through (tightly) to a small piece of 
platinum wire near the wick. The explosive 
gas cannot enter along with the current. On 
applying the two series to the electrodes of a 
battery, the platinum glows and the wick is lit. 
The battery is a bichromate; two zinc plates 
and four carbon plates being immersed in a 
mixture of bichromate of potash and water, 
acidulated one-tenth of its weight with sul- 
phuric acid. To avoid sparks, two plates of 
carbon and of zinc are held out of the acid by 
two springs. After applying the lamp to the 
electrode to light it, the springs, on being re- 
leased from pressure, raise the plates from the 
liquid, and, on removing the lamp, no spark 
can pass, since the circuit is ruptured within the 
battery. 


The idea, expressed a short time ago, that red- 
beet was destined to rival the vine in produc- 
tion of wine, appeared open to serious doubt. 
M. Lefort, a member of the French Academy 
of Medicine, has recently furnished technical 
reasons for rejecting it. ‘The spirit produced in 
the vinification of the must of beet contains, in 
addition to vinic alcohol, some aldehyde, which 
is the chief cause of the depreciation of beet- 
spirits ; also propylic, butylic, and amylio 
alcohol, substances that are poisonous even in 
small doses, as the experiments of MM. Du- 
jardin-Beaumetz and Audigé have proved. 
There is further to be cited an alkaloid called 
betaine, which is always met with in the beet, 
in a proportion of 1 to 5 per cent., according to 
the roots, and whose physiological properties 
are unknown. In fine, the pretended beet-wine 
is simply a pale red liquid, containing 4 to 5 
per cent. of alcohol, easy to keep, but of a very 
disagreeable flavour by reason of the odorant 
principle of the beet. This manufacture, M. 
Lefort holds, cannot have a great future. 


The manufacture of alcohol from potatoes by 
means of hydrochloric acid is carried on entirely 
in Germany (according to Le Genie Civil) as 
follows: The potatoes are introduced into appa- 
ratus in which they are treated with steam at 
high pressure; then saccharification is effected 
with hydrochloric acid, and the excess of acid 
is neutralised with carbonate of soda. The 
cooled mass is submitted to fermentation in 
vats, then distilled. When saturation has been 
reached, the residues may, without inconve- 
nience, be employed as food for cattle. 


One day recently, the Hotel de Ville at Arras 
was struck by lightning and set on fire, though 
the belfry has a lightning conductor over 12 
metres long, which was repaired last year by a 
local electrician. The part struck (above the 
mayor's rooms) appears to have been within the 
cone of protection according to received ideas. 
A specialist, M. Jarriant, has suggested three 
possible causes of the phenomenon: (1) Solution 
of continuity in the metallic circuit; (2) insuffi- 
cient section of the conductor; (3) a bad con- 
dition of earth-connection. On May 31st, light- 
ning struck the earth covering the powder- 
magazine of the Fort Werder, near Strasbourg. 
The ground-sill of the magazine, a stone more 
than a yard thick, was shivered to pieces. It is 
remarkable that none of the new forts raised by 
the Germans about Strasbourg have been fur- 
nished with lightning-rode—an inexcusable im- 
prudeuce (says L’ Electricitc), because many ex- 
amples prove that lightning has a real affinity 
for powder. 


The first electric railway in Holland has 
been opened. It runs along the North 
Sea, from the sea-baths or Zandvoort (a place 
connected by rail with Harlem) to the park of 
Kostverloren, the length being two kilometres 
(11 miles). The line is constructed by Siemens 
and Halske, of Berlin. 


An interesting report on the results of ex- 
periments in Russia, with moving targets for 
artillery fire, appears in the Revue d'Artillerie 
for June. Such targets give good results, it is 
stated, when they have the form of a drum or 
a two-wheeled vehicle, with two long cables 
attached (the length of cable being not over 
2,500 metres, and the traction being by horses). 
Tho targets are moved either across or along 
the line of fire. Temporary supports, with 
guide-rollers for the cables, are planted on the 
ground. 
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LETTERS TO THE EDITOR. 


—+-$4——_. Ne 
[We do not hold ourselves responsible for the tpinions of 
our correspondents. The Editor respectfully requests that all 
communications should be drawn up as briefly as possible.) 
All communications shouid be addressed to the EDITOR of the 
Enauish Mercuanio, 31, Tavistock-street, Covent-garden, 


All Cheques and Post-office Orders to be made Payable to 
J. Passmore EDWARDS, 

*,* In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears. 

“ I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original,” 
— Montaigne s Essays. 

—t e 


Z HERCULIS.—é£ BOOTIS. 


[20235.]—In letter 20212 (Vol. XXXV., No. 901, 
P- 377), “© F.R.A.S.”? refers to the distance sepa- 
rating the components of ¢ Herculis at the present 
time. I again carefully measured this star on the 
evening of Friday, June 30th, with the following 
results :—P = 106°2°; D = 1:2"; Ep. 1882-49. 
This is the mean result of 4 measures, and I 
believe may be relied on, say, within 3° of the 
position angle, and about 0'1” of the distance. 

I shall be happy to measure the second companion 
of E Boötis for Mr. H. Sadler (letter 20179, Vol. 
XXXV., No. 900, p. 349) on the first opportunity. 

Jevon J. Muschamp Perry. 

St. Paul’s Vicarage Observatory, Alnwick. 


PTOLEMÆUS. 


[20236.j—In Tab. LXXII., Fig. 51, Schröter has 
delineated four deep pits, twoof them being nearly 
as large as the: crater, Ptolemæus A. From 
‘¢ Celestial Objects,” and also from Neison’s 
“ Moon,” it appears that these curious objects have 
not been seen since Schréter’s tims, though Madler 
observed the floor for four years, and saw 11 small 
eraterlets upon it. In the Astronomical Register 
for February, p. 45, however, I gave a brief ac- 
count of some observations of one of these large 
pits, the northern one (7 of Schroter); and last 
night I was favoured wish a few short, but very 
interesting, glimpses through gaps in the clouds, 
with the following result :— = , 

1882, June 23, 9h. 20m. to 9h. 30m., 2'75in. 
achrom., p. 102.. Moon’s age, 8'1 days. Defini- 
tion fair, but a little fluttery. The two principal 
pits appeared very conspicuous, and nearly as large 
as the crater A. They were nearly, but not quite, 
filled with shadow, the eastern side being bright, 
with perhaps a trace of a very low wall. The 
southern one had a short extension of the shadow 
south, and on its east side was a bright spot, 
No. 3, which last, sometimes appearing as a crater, 
has been seen to vary considerably in brightness. 
The northern pit was still more interesting. On 
its east and west edges were two minute spots, 
Nos. 29 and 30, both of which are really small 
crater cones. From spot 29a ridge ran N.W. to 
the pretty large craterlet 2, which, under a higher 
illumination, appears as a bright streak ¢. This 


ridge was pretty lofty, and quite conspicuous. 
Another ridge ran from spot 30 to 32, forming a 
light streak v, at full moon; this was also very 
plain. The space included by these two ridges, 
which are perhaps shown too far apart in the 
sketch, was nearly filled with shadow, and very 
dark elsewhere. There was only just time to draw 
the outline, and insert these features in the accom- 
panying sketch, before clouds completely obscured 
the moon; but much other small detail was visible 
on the floor. 

It is remarkable that such very large and pro- 
minent features as these should have escaped 
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attention forso long, and should not always be 
visible soon after sunrise. Thus, on May 27, 1882, 
at 8h. 30m. moon’s age 8°4 days, nota trace of 
either of these great depressions, or of the ridges, 
could beseen, though the floor was carefully ex- 
amined with a 5jin. Calver, and power of 275. 
Nor = the slightest vestige ever been observed at 
sunset. 

I am anxious to obtain oy poe information 
with regard to these wonde objects during the 
next few months, and should, therefore, be ve 
glad of any assistance. The inclosed sketch will 
serve to point out roughly the positions, &c., of 
these objects ; but if anyone who thinks of looking 
them up will write me a line, I shall be happy to 
give the positions of certain measured and other 
spots and objects in the neighbourhood, which will 
serve to fix their positions exactly, and other in- 
formation which might be of use. 

: A. Stanley Williams. 

1, Medina-terrace, West Brighton, June 24. 


CATALOGUE OF SUSPECTED VARI- 
ABLE STARS.—I. 
Andromeda, Aquarius, Aquila, Argo. 


[20237.]— WE have collected from various sources 
a catalogue of allthe stars suspected of variation, 
the number of which has now reached to between 
four and five hundred. The variation of so many 
of them may be watched with an opera-glass, that 
we think, perhaps, by publication of them, some of 
your readers may be induced to undertake observa- 
tions ofthem. We shall give them in order of the 
constellations, arranged alphabetically. The places 
are only given roughly, but will be sufficient to 
identify the star on the star-map. We are aware 
that the catalogue is very incomplete, but trust 
a such as it is it may be acceptable to your 
readers :— 


ANDROMEDA. 


into the drilled hole, and pour in the solder or lead | quantity of oxide present, it is evident that there 


around some removable object; then, when cool, 
fill the hole. 
I found the surface of the lead soon oxidised 
otherwise, and filling by degrees Peeves 
Ce es e 


SECONDARY BATTERIES—SUGGESTED 
IMPROVEMENTS. 


[20239.]—Tursx batteries are likely to become 
so important in the future, for the purpose of 
storage of power, that any suggestions which may 
be productive of improvement, are, I think, worthy 
of consideration and experiment. 

In the first place, it is advisable to consider what 
are the principles which give rise to the action of 
this battery, and also to show in what manner it 
differs from the ordinary sort. In this we employ 
the same mefal on e side, and thus we: are 
enabled to use one conducting fluid instead of two, 
which is free from some inconveniences which 
arise from the use of two fluids. Next, we must 
choose a metal which is capable of three degrees of 
oxidation, and further, this metal and its oxides 
should be able, or nearly so, to resist combining 
with the fluid which we are using. Now, in the 
oxides of lead, and in dilute sulphuric acid, we 
have the necessary conditions. Let us now ob- 
serve what takes place when in use. Having the 
plates on both sides covered with the intermediate 
oxide of lead; upon applying the ‘“‘ dynamo,” the 
plates are polarised, causing one to have a greater 
affinity for oxygen, and the other a less. By this 
means the intermediate oxide on one plate takes 
another molecule of oxygen, which the other plate 
loses. Upon disconnecting our dynamo, there is 
energy in the side having the lower oxide, to drag 
(as it were) the superfluous oxygen from the other 
plate ; but this cannot take place until a passage is 
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T. Read. back door; for, the immediate space being occu- 


(To be continued.) l 


CARBON CONNECTIONS. 


[20238.]—THE plan suggested by ‘ Beetle 
Crusher ” of drilling a vertical hole in the carbon 
and filling it with lead, I used to find defective, 


. until I improved upon it as follows: Place a small 


piece of platinum foil, tinned on the upper surface 


pied, no room is left for the passage of the elec- 
tricity till another way is afforded; and thus, by 
completing the circuit, we can intermediately 
employ the electricity for work, or any purpose we 
require. 

But itisa mistake, I think, to use so largea 
quantity of metal to conduct the electricity pro- 
vided by only a thin coating of oxide. As the 
possible store of energy must depend upon the 


is a great disproportion between the large quantity 
of metal employed for conducting, and the small 
quantity of oxide furnishing the electricity. 

To improve upon this, I propose that a number 
of flat, porous jars be provided, fitting into a 
suitable case. Into the middle of each of these 
should be put a thin plate of lead, and filled up 
with the oxide of lead; and then that the aci 
liquid be poured over all so as to fill every vacancy. 
Now, notwithstanding the extra space occupied ‘by 
the porous jars, it is plain that by this method a 
much larger quantity of oxide is stored in the same 
space, andthe construction of the battery is rendered 
much more simple. 

Every alternate plate is to be connected to one 
conducting wire, and the other alternate plates 
with the other conducting wire, and by this method 
we may get a large surface of plate connected 
with a large quantity of the oxide; and hence a 
much larger storing capacity. , 

But we are not confined to lead as our metallic 
conductor, nor to its oxide as our oxygen carrier, 
for there are a variety of substances which will be 
found suitable to f the required conditions. 

‘And it is a fortunate circumstance for our first 
cost of battery, that in iron—the cheapest of metals 
—we have, as I think, the most suitable metal 
which could be found to answer the purpose, for 
we have the three oxides—namely, the protoxide, 
the intermediate black oxide commonly called the 
magnetic oxide, and the sesquioxide, and it so- 
happens that this intermediate oxide is a combina - 
tion of the other two. But, moreover, all these 
oxides are insoluble in phosphoric acid, or nearly 
s0; and hence we have a successful method of 
forming acheap secondary battery by employing 
the oxides of iron and dilute phosphoric acid; and 
possibly the cheap salt phosphate of soda might 
be found to answer in the place of phosphoric 
acid. Now, adopting the plan of porous cells 
described, and using thin iron plates, all the cells 
may be packed with the magnetic oxide and the 
liquid supplied ; and then all would be ready for 
the application of the dynamo to store up energy. 
Or, instead of this oxide, we might supply every 
alternate cell with the protoxide of iron, and the- 
other alternate cells with the sesquioxide of iron, 
and then the liquid being added, the battery would 
at once be ready for doing work. But in the 
latter method the weight of each of the oxides 
should be proportioned, so as to form the magnetic 
oxide, and nothing over, making all capable oi 
being effective. By this plan of battery it will be 
evident that every surface of the cells will have 
opposite to it another surface, having opposite 
polarity ; the extreme ends of course exce 

I hope some of our readers, who may have. 
handy all.the-materials and accessories required, 
will try the experiment, and report the result to 
the ExaLrsu MECHANIC, or point out any incon- 
sistency in the chemical and electrical reasonings 
which I have put forward, and thus help us on 
the road to success, which, as we know, is often 
the results of our mistakes, 

J. H. Huxley. 


IMPROVED BICHROMATE BATTERY. 


[20240.]—Txe following is the description of an 
improved bichromate battery which I have de- 
signed, with a view to producing constancy, com- 
pactness, and cheapness. It consists, as is shown 
in the annexed sketch, of a containing vessel of a 
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construction which I will now describe. Take 
about din. of glazed earthenware drain-pipe, say, 
din. outside diameter, and fit one end of it with a 
water-tight stopper, having a lin. hole in the 
centre. This may be of wood, turned to fit, and 
afterwards made water-tight by pouring some 
melted pitch round the edge. The 1}in. hole should 
have a small conical nozzle fixed in, as shown, with 
a very small orifice at the base, capable of letting 
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out about ono pint per minute of any liquid that is 
placed in the vessel. The plates of the battery are 
carbon and amalgamated zinc. To fill the battery, 
first place a small piece of round wire gauze over 
tho conical nozzle inside the battery, then lightly 
lay a thin layer of pine sawdust about jin. thick ; 
this being done, place a plate of carbon on it, 
having a guttapercha covered wire attached to it, 
then cover with another thin layer of sawdust. On 
this lay a plate of zinc, also having a guttapercha 
wire attached to it. Then another layer of sawdust, 
and so on, until the requisite number of plates are 
deposited in the battery jar. The wires should all 
be brought up to the top of the vessel over the 
mouth to two binding-screws; the carbon wires to 
one, and the zinc wires to the other. In the sketch 
this arrangement is shown differently, thus making 
the meaning clearer to the readers of this article. 
The vessel should be placed on a stool, having a 
round tube in the centre, through which place the 
nozzle, and any suitable vessel should be placed 
under it, in order to catch any liquid flowing from 
the battery. To charge the battery, saturate 
bichromate of potash to the proportion of 2o0z. to 
one pint of water, and fill the jar with it to about 
lin. of the top; then add loz. of concentrated 
sulphuric acid to every pint of the solution, and 
add more acid as the work of the battery is being 
carried on. 

The action of the battery is as follows :—The 
solution filters down to the bottom through the 
sawdust, andout of the nozzle into the vessel 
beneath ; that being full it is quickly removed and 
another substituted, the contents of the first being 
poured back into the battery-jar. To stop the 
action of the battery, let all the liquid run out 
without replacing it. The object of this battery is 
‘to produce a circulation of the solution, thus pre- 
venting gas congregating round the different poles 
and stopping its action. The shape of the battery 
plates is immaterial so long as they are of good 
stuff. The wires from them should be carefully 
examined, to see there is no inlet to the acid, and 
all holes or parts exposed should be painted over 
with sealing-wax varnish. The explanation of 
the sketch is as follows:—A, is the containing 
vessel; B, the battery solution; C, the wires on 
this side are connected to the zinc plates, shown 
white; D, the wires on this side are connected to 
the carbon plates, shown black; E, is the nozzle; 
= and G are the biuding-screws placed on the stool 
for the sake of compactness. 

Beetle Orushers. 


“ORDERIC VITAL,’ MR. BELL, 
AND MR. BRASHEAR. 


[20211.]—In answer to ‘t Orderic Vital ”’ (20158), 
I have purposely tried again a round hole of about 
the same area us the tnangular hole—i.c., giving 
about the same amount of light, and I can perceive 
no difference in the shadings from thesame speculum. 
«Q. V.” will easily perceive that since a round 
hole is not a point, the shutter must touch some 
part of it first, and this is but true of a triangular 
hole. When we have only small holes to deal with, 
and not mathematical points, it is little matter what 
shape the hele is, so that it has some pretension to 
arranging its light symmetrically round its centre. 
‘* Prismatique,’’ who, like myself, looks at the sub- 
ject from a practical point of view, is correct when 
he says (20188) ‘my judgment leads me to sup- 
pose the shape of the point is not so important in 
zone testing us it is in testing from the centre of 
curvature with an eyepiece. The extreme small- 
ness Of the hole, I should say, is what is required 
in the shadow test, as there is no magnification of 
the objective itself in the usual sense.” I use a 
round hole in my experiments upon flexure; but, 
in the measurement of the foci of the zones, it is 
the point where the rays from opposite sides of the 
zones Cross we want to ascertain, and if the hole, 
whatever its shape (in reason), is practically a point 
to the unaided eye, this is all we want; beyond 
this our unaided vision cannot go. It is different 
where wo magnify the hole with an eyepiece. In 
auswer to ‘'O. V.’s”’ last paragraph, I am happy 
to say that Mr. Calver has very generously leut 
me a beautiful short focus, 12in. speculum, as 
being, on account of its short focus, a very good 
test forthe rule. Ican safely say itis one ot the 
very best I ever saw, most regular in its curve, 
and good up to the very edge; its curve he con- 
sidered exactly right, as proved by actual obser- 
vation. I most carefully tested it over and over 
again, and it auswered most admirably to the rule 
ot dividing the square of the semi-diameter of the 
uuddle of the zoues by double the focus for parallel 
rays. This, with the results of “ O. V.’s” trouble 
aud labour, has quite confirmed me in the belief 
that the rule is correct as far as we want it, and it 
is pleasing to thus see theory and practice agreeing : 
this should always be the case, and of course will 
be where they are both right. I should like fur- 
ther tosay that Mr. Calver’s kindness has led him 
to offer‘me the use of some other specula if I 
require them. 

ln answer to Mr. Brashear (10156, p. 328), I can 
say that I am glad that our American cousins are 
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taking an interest in our subject; by the way, I 
have some real American cousins, a county over 
there being, I am told, named after one of 
them, ‘‘ Wassell County,’ so I hope a friendly 
feeling will ever exist between us, and that 
our columns may ever be the medium of a 
national exchange of thought, and that if our 
American cousins improve (as they generally do) 
on us, they will let us have the benefit of their 
improvements through our columns at an early 
date. No doubt the measuring of the zone’s foci, 
as a test for the parabola, has occurred to many ; 
but no one seems to have reduced it to practice 
with anything hike success or certainty, and then 
made it known. This is what I have aimed at, 
and so far have succeeded; and the more I ex- 
amine the subject in the light of all the correspond- 
ence that is now going on, the more I am convinced 
of its importance and thoroughly practical and re- 
liable character. Now, as to the diffraction-rings 
Mr. Brashear refers to, I find no practical incon- 
venience from them; they do not extend one-tenth 
over the area of the zone, so we have nine-tenths 
of the area of the zone to judge from, and this is 
enough; in fact, I cannot understand how any 
difficulty in the testing can have arisen from this 
cause, except Mr. B. attempted to use too narrow 
zones: but I have before been careful to explain 
that every speculum ought to be divided into six 
zones, thus [ divide a 12in. into lin. wide zones, 
a Gin. into bin. wide zones, and so on for all sizes ; 
with these zones the diffraction-rings do not inter- 
fere with the shadings. The suggestion of ‘‘ O. V.” 
and Mr, Brashear to take the ‘‘ exact focus of the 
central zone and the outside zone, then if the amount 
of longitudinal aberration is correct, and the curve 
is regular from centre to edge, no diaphragms need 
be used.” Now, the practical objection to this 
plan is the difficulty of taking the exact focus of 
the very centre rays on account of their small 
angle; and then here is the advantage of taking 
all the foci of the zones: we extend our measure- 
ments over a large area and a large number of 
measurements, and we can sce if the proportion is 
regular. Thus, if we find Nes. 1, 2, 3, and 4 zones 
shorting regularly, and then find No. 5 zone not 
so short as it should be, as compared with No. 1 
and the others, then we may suspect that we have 
made some mistake, or that there is a mound 
about where No. 5 zone comes; we examine the 
whole aperture without stops, and do not seea 
mound ; we shall re-measure, and find out how we 
have made the mistake. Thus, the outer zones 
become acheck on any mistake of our measure- 
ment of the centre zones; but such a mistake 
could only occur to an amateur of little or no ex- 
perience, or by an accidental shifting of the measur. 
ing apparatus. Now, by testing 2-100ths on each 
side of the supposed centre zone focus (as I have 
explained before), and, seeing if the shadings are 
alike. we can get even the centre zone focus to the 
1-2U0th inch, and this is near enough for anything. 
but, as I have already explained, whatever mis- 
take we make in the measurement of the zones, 
the actual error on a celestial object is only } of 
this mistake. This is very fortunate. 

A correspondent of mine has worked out the 
formula given in letter 20183, and he says, “I 
have worked it out for your supposed 6in. mirror. 
Your value (/.¢., by the rule I use) is ‘063, and by 
it (the formula) 0621, which looks as if you were 
somewhere about the mark.” In other words, the 
rule seems to be an approximation to the 1000:h 
inch, which is near enough. 

Now, asto Dr. Hastings’ letter, which ‘‘O. V.” 
and Ar. Brashear have kindly got for us (see 20154, 
p. 357). First, he says, ‘‘ Thus we see that the 
mathematical optician is right” (2nd col., 20 lines 
from bottom). From this I understand that the 
rule “0O. V.,’? from mathematical reasoning, and 
I from practical experiments, believe to be correct, 
is correct in Dr. H.’sopinion; therefore a speculum 
that does not conform to it is not perfect as to its 
correction for aberration. But now follows the 
ditliculty in Dr. H.’s mind as to the practical carry- 
ing out of this form of testing. He says, ‘But it 
should not be overlooked that by no purely ex- 
perimental method can one find the point C.” My 
unsweris: We do not depend on finding the point C. 
exactly, or at all, for, practically, whether we test 
from the point C or a little before or a little 
behind it, there is no perceptible ditference in the 
ratio of the zones’ focias given by the rule, so that 
we need not trouble ourselves about the point C to 
an inch or two, and surely any amateur can put 
the edge of the shutter opposite the hole in the 
chimney to an inch or two; for the shutter being 
an inch from the point C makes no difference in 
the ratio. Iam quite sure, for I have tested hun- 
dreds (perhaps thousands) of times without ever 
being careful to an inch in having the shutter-edge 
opposite the hole, and I have never detected any 
difference in the ratio of the zones’ foci, whenever 
I have put the shutter-edge within these limits, 
and I am sure I should have detected any dilier- 
ence had there been any perceptible. Therefore, 
as we do not depend on finding the point C to com- 
mence measuring from, the deduction of ‘‘ O. V.” 
has no application to this mode of testing. He 
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says, ‘‘ Unless the place of the radiant point can be 
unerringly decided upon, this method of parabo- 
isation is totally useless, for a very‘slight change 
in position may give either double quadruple 
aberration’? (3rd column, 17th line from top). 
Now I will go down the cellar (literally), and put 
all this to the test of fact on a 12in. speculum, and 
let all our amateurs know the result when I come 
back.—Well, I have come up from the cella» and 
can now reassure our amateur friends that they 
need not be afraid that this beautifully simple way 
of testing by the zones’ foci has suffered under the 
most severe testing, which I will now describe by 
the aid of a diagram, which will help to show our 
kind mathematical friends what is the question we 
have asked them to help us to decide. Let S be the 
speculum and A the radiant point, i.e., the hole in 
the chimney; now let 1, 2, 3, 4. 5, 6 C represent 
the respective foci of the zones No. 1, 2, 3, 4, 5, 6, 
into which our speculum is divided; now the foci 
1, 2, 3, 4, 5C, have each a certain distance from 
6 C, which the rule gives us. I find the most con- 
venient way of measuring this is to set the index 
to the distance obtained by the rule for the focus of 
the zone No. 1; we then, by the adjusting-screw 
set the edge of the shutter to the focus of zone 
No. 1; therefore, O on the scale ought to be the 
focus of the centre of the speculum for the radiant 
point, if the speculum is parabolical. 
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Now, this is the way we find the point where 
the focus of the centre of the speculum is, and 
where we have to start from for our measure- 
ments; We have now ouly to find the foci of No. 
2, 3, 4, and 5 zones by the measuring screw, and 
we see at once if they correspond with the 
calculated distances, and, consequently, have the 
proper ratio among themselves. 1f tbey have, then 
our speculum is perfect as to the correction for 
aberration. Now, if by moving Ato B, so as to 
throw the zones’ foci to D, the ratio between the 
fociof the zones is perceptibly altered; then we 
must be very careful to have the shutter exactly 
opposite the hole—i.e., at the same distance from 
the speculum. Now, ‘O. V.” and Dr. Hastings 
seem to think that a very minute deviation from 
equality in distance from the speculum between the 
radiant point A and the shutter, will make all the 
diifere:rce between the rule where double the focus 
is the divisor, and the rule where four times the 
focus is the divisor. If this be so, then this test is 
almost useless and unreliable. Well, now I will 
tell them the facts of the case, as I have just proved 
down the cellar. I took a 12in. speculum whose 
fivure and ratio of zones’ foci I was well acquainted 
with. I set the testing apparatus so that the 
shutter should be exactly the same distance from 
the speculum as the hole. I carefully measured 
the zones’ foci, and found them to be exactly the 
same as when I had many times before measured 
them, with the shutter at a more convenient dis- 
tance from the speculum—i.e., about opposite the 
middle of the chimney, say about lin. from the 
hole further from the speculum (for I have 
never been particular to in., and I shall 
be less particular in the future, for an 
inch or two makes no perceptible difference). 
I have no doubt a slight difference is made in the 
ratio, by thus moving the shutter and radiant point 
an inch or so; but it is, perhaps, only 1,000,000in., 
which I do not think we need attempt to mea- 
sure. But I thought I would put the test to a 
severer test, as to its utility, aud reliability, and 
certainty, so I put toe shutter Sin. from the hole 
further back. I measured the foci of the zones, 
and found no perceptible diff-rence in their ratio, 
and this is the point in dispute as affecting the 
reliability of the test. This experiment made me 
rejoice for the amateur’s sike, for I could now tell 
hin if he only put the shutter within 3in. of the 
hole, he could use the rule with confidence, as 
being practically perfect, and need not spend 
twelve months of his time in studying the mere 
shadow test, and then be only able to guess some- 
where near the parabola. But to make certainty 
doubly certain, I thought I would put the shutter 
double Jin. away, so I put it by guess, as I felt 
contidence in the rule holding good at that distance. 
I measured the zoues’ foci, and found no perceptible 
difference in their ratio. I measured the distance 
between the shutter and hole, and found it to be 
Tin. So, now all I can say to the amateur is that, 
if he cannot adjust his shutter to within a few 
inches of the raļviant point (the hole), he has no 
business to attempt speculum making; it will not suit 
his capacity. What I should advise every amateur 
is to put tue shutter about oppo-ite to the middle 
of the chimney, or a little further away for con- 
venience suke, and he need not fear the results 
being practically altered from the exact truth. I 
thus have, at the earnest request of ‘0. V.” 
looked into this subject, and feel that he and Dr. 
Hastings have not exactly comprehended what we 
practical amateurs asked of them to decide for us 
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by mathematics ; they have been to a great deal 
of trouble to oblige us, and Iam thankful to have 
their help; they have proved the rule to hold good 
when the shutter is exactly at the same distance 
from the speculum as the radiant point. I have 
proved experimentally that the rule holds good to 
all practical ends when the shutter, for convenience 
sake, is afow inches further from the speculum 
than the radiant point; therefore, we need not be 
anxious where we place the shutter within reason. 
I will try to show this in another way: suppose 
we havea 12in. parabolical speculum of very short 
focus—i.e., where the aberration is a great deal, 
say, °195, which was the case with one speculum I 
had to test. Now it is evident that to obliterate 
this aberration, which it has at double its focus (i.e., 
the so-called centre of curvature), we must remove 
the radiant point to such a distance that the rays 
will be practically parallel, which will, according to 
our supposition of having a parabolical speculum, 
cause the rays from all the zones to meet ina 
oint; say this distance is 5,000 yards. Now, it 
fakes the moving of the radiant point 5,000 yards 
to obliterate °195 of aberration. How little, then, 
must the movement of the radiant point or shutter 
a few inches alter the aberration if 5,000 yards are 
required to obliterate the aberration of about 
2-10in. The same reasoning applies whether we 
move the shutter or the radiant point, for they are 
related to one another. 

Iam much obliged to “ O. V.,”? Mr. Brashear, 
and Dr. Hastings, and all others who have, I think, 
with much trouble, roved the rule. The thanks 
of all amateurs are due to them for their contribu- 
tions.’ To Mr. Calver, also, our thanks are due by 
lending me so perfect a speculum to test the rule 
by. I may add that every speculum of his I have 
examined has its edge good. He has certainly 
mastered this difficulty, and need not make his 
specula jin. larger than ordered, with the under- 
standing that the edge is bad, and must be stopped 
off 


Again, it does not do to depend on the “‘ rolling 
back” of the edge to make up for the under- 
correction of the other part of the speculum, and 
thus work to a rule that undercorrects; a ‘rolling 
back”? edge is worse than useless with a high 

ower and a small object (a star); it is confusing 
o the image. A speculum to be good must be 
ood to the edge and regular in its curve from edge 
fo centre. A speculum to be perfect must have all 
this, and its zones’ foci corresponding to the ratio 
iven by the rule—divide the square of the semi- 
Fiamotor by double the focal length of the speculum 
for parallel rays. H. A. Wassell. 
Addenbrook Villa, Love-lane, Stourbridge. 


ABERRATION OF A MIRROR—OOM- 
BINATION ALTAZIMUTH AND 
EQUATOREAL — CROWN GLASS 
ACHROMATISM — TRANSIT OF 
VENUS: A SUGGESTION. 
[20242.]-—THE formula for computing specular 

aberration, obtained by ‘‘W. H. G.,” is in agree- 

ment with my result. I do not see the necessity 
for using a large and small p in the equation. Is 
ita misprint? The final result is better expressed 
in the form of two fractions than by one. We 
then have .— 
Pee ee ae are 
PPT OF Tiny 

The first quantity is the same formula as used by 

Mr. Wassell—viz., the square of the semi-aperture 

divided by twice the focus, and, consequently four 

times the focal error. The second term is the 
square of the first divided by 4f, and is therefore 
too small to be of any practical use. Hence the 
central parabolic aberration is shown quite near 
enough by the first term. 
Mr. Grubb’s mounting, described by ‘‘ More 

Light,” is identical in principle with ‘‘ Smeaton’s 

Block ” ; but we should not be justified in con- 

cluding that because he has made a stand of this 

kind he claims to be the inventor of the principle. 

When looking over ‘‘ Rees’ Cyclopmdia,” I was 

struck with the usefulness and simplicity of 
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‘‘Smeaton’s Block,” and made a rough sketch 
of it. I send a reproduction, so that in case Mr. 


Godfrey has not also done the same, it may be 
used. The stand is certainly superior in stability 
and compactness to the one figured by ‘‘ More 
Light.” Scarcely any description is needed. The 
short cylindrical block C is split in the manner of 
« More Light’s’’ diagram; and the upper half may 
be swung round on the lower till the vertical axis 
is brought into the position of the polar axis. This 
upper half carried the divided circle and tangent- 
wheel, upon which rests the foundation-plate of 
the vertical circle standards. The horizontal tan- 
gent-screw is clamped by a set-screw pressing 
against the block X. This block also forms the 
fulcrum of a frame carrying the vertical tangent- 
screw. This screw is clamped by a set-screw 
pressing on the foundation-plate. 

Smeaton’s principle may be applied to the ordi~ 
nary altazimuth-stand at very little cost; and, con- 
sidering the usefulness of the combination, it is a 
wonder that it is not more commonly used. 

As one of those who has read, with considerable 
interest, Mr. Penny’s original theories, I regret to 
see the sentence with which he concludes his second 
paper. I presume the “‘other plan mentioned in 
No. 1,” refers to his. method of uniting coloured 
rays by two lenses of the same material. An 
object-glass producing achromatism (so called) by 
parallelism of the coloured rays is, I think, almost 
useless in comparison with the ordinary form. The 
perfection of .an o.g. depends on the precision with 
which all the rays are united. If Mr. Penny 
thinks the action of crown and flint can be suc- 
ceesfully imitated by one kind of glass only, why 
does he not give a combination by which the truth 
of the theory may be tested ? 

May I boeallowed to offer a suggestion, which, at 
this period, may not be considered inappropriate ? 
As months roll on, the time for the transit of 
Venus will arrive; and in the beginning of next 
year we hope to read full details from those who 

well where it will be well seen. Would “our” 
able and courteous ‘‘F.R.A.S.’’ object to write 
one or two articles describing the different methods 
of obtaining the solar parallax, what parts of the 
area of visibility are specially adapted for each, 
and any other matters incidental to the coming 
Transit. Such information, in the lucid style in- 
separable from ‘“‘ F.R.A.S.,’’ would enable anyone 
to read published accounts intelligently. 

June 26. Orderic Vital. 


EDGING FLATS. 

{20243.]—As the subject of edging flats has 
frequently beon started in our journal, perhaps I 
may be allowed to describe my own method which, 
though perhaps not new, is original so far as I am 
concerned. I first turn in the lathe a piece of 
wood, Gin. or Sin. long, and 1łin., or whatever the 
minor axis is desired ; cut this at an angle of 45° ; 
about the middle, fix a suitable piece of glass with 
pitch or other cement between the two parts of 
wood, then grind glass down to wood all round; 
this gives the outline of glass accurately, also 
angles at ends as well as preserving edge from 
nippling. I grind on an ordinary grindstone. 

Cotswold. 


COVENTRY TRIOYCLE, WITH WEST- 
ROPP SEAT. 


(20244.]—I IncLosE photo. of Coventry rotary, 
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with seat ‘‘a la Westropp.” It will explain itself ; 
but one thing must be borne in mind—viz., that it 
is essential to keep the webbing strained, so that 
Juli power may be obtained over the treadles; 
therefore, I have a ratchot on the right-hand side 
of the seat to tighten it up when stretched. 
Cheltenham, June 30th. M. Jeffrey. 


SIMPLE DRILL CHUOK. 


[20245.]—I rorwarp drawing of a simple drill- 
chuck in which drills can be regulated to a nicety 
by the four set-screws at the back. The drawing 


shows the shank of drill and thimble parallel ; but 
it is better to taper the shank, or cone the inside of 
thimble to allow freedom of action. Where the 
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drills are the same diameter, the thimble may be dis- 
pensed with. Perhaps one or more of your cor- 
respondents would help me, through your columns, 
to trae the rim of a tricycle, which is every way 
(not the circle) through an upset, bent sideways. 
C. Townley. 


OHIME-OCLOCK MAKING.—TITI. 


{20246.;—T barrels being finished, the main 
wheels may now be fittedon. They should fit the 
arbor well, but not too tight to prevent them turn- 
ing freely. They are secured in their place by a 
key; the way shown in Fig. 3 is the usual one. A 


I 2, Z 


square-bottomed groove, the thickness of the key, 
is turned in the arbor, one side of it being flush 
with the main wheel. The key Fig. 4 is then fitted 
to it, and secured by a screw tapped into the 
wheel. The second plan is to fit a brass collet 
over the arbor, press it close up to the wheel and 
drill a pin-hole right through collet and arbor, and 
fita pin in tightly. The clicks and springs for 
winding must now be made, and fitted to the 
wheels. Having completed this, the barrels are ready 
to be placed in the frames. Drill out the barrel 
holes a trifle smaller than the pivots, and 
carefully broach them out to fit. In broach- 
ing out pivot-holes, it is necessary to insure 
a good bearing hole that the two holes should be 
parallel with one another. The broach should 
therefore be tested by placing a square on the clock 
frame, when it will be seen whether it is square or 
not, and a little side-pressure applied while turn- 
ing the broach in the hole will bring it right. In 
all good work the pivots are fitted tightly by the 
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cutting broach, and afterwards freed by around | a tap, leading from the large cistern of water on 
broach, which burnishcs the hole, and insures it | the roof, supplying cold water ad libitum, as a pipe 
being perfectly round. The round broach should | from it led into the dressing-room in that corner. 


be kept well polished, and a little oil used with it. 


To show the arrangement complete, I give an 


I have omitted to mention that the going-barrel | elevation of it in. Fig. 12. I found it to answer 


must have the going or maintaining power ratche 
fitted between the barrel ratchet and the main 
wheel. It should have about 160 or 180 teeth, and 
the teeth must be turned the opposite way to those 
in the barrel ratchet. See Fig. 1. E 

Fig. 3 will show the arrangement of the hour- 
striking train, and I will, in my future papers, 
give drawings of the going and chiming train ; but 
for this week we will confine ourselves to Fig. 3. 
The barrel and its wheel have already been de- 
scribed. The picion 1 has twelve leaves, and is 
driven by the main wheel A of 144. Its back 
pivot projects through the frame to carry the brass 
pinion F, which drives the locking-plate E. The 

in wheel B of 80 is attached to the arbor bya 

rass collet soldered on, to which the wheel is 
riveted. Eight pins are put round the web of the 
wheel at equal distances from each other to lift the 
hour-hammer. The pin wheel drives the pinion J 
with 10 leaves, upon whose arbor the pallet locking- 
wheel C of 72 teeth is fixed. It will thus be seen 
that the wheel C makes one revolution for every 
blow of the hammer. The pinion K, with 8 leaves, 
is driven by ©, and the warning-wheel D is 
attached to its arbor. The warning-wheel, in its 
turn, drives the fly pinion, the front pivot of which 
runs in the frame as usual; but the back pivot is 
run in the cock L to allow of a longer fly being 
used than could be got in any other way. 

Having thus briefly explained this train, we 
come to the pinions. These are made out of ordi- 
nary pinion wire. They are sized from the wheels 
by the sector. Having obtained the wire the correct 
size, we will commence with the first pinion of 
twelve; cut off a piece of wire long enough to 
make the pinion; turn or file off the leaves, except 
just where the head of pinion is wanted; set the 
pinion perfectly true, and turn the arbor true ; the 
pivots should also be turned down a little larger 
than they will be when finished. Face up the 
sides of the pinion perfectly flat, and smooth them 
up with afine file. The leaves of the pinion next 
require smoothing up with a rounding-off file, and 
the bottoms of the spaces squared out. You need 
do no more than just clean the drawplate marks 
out. Next smear the pinion head over with com- 
mon soap, to prevent scaling ; beat it in a clear fire 
to a bright red, and plunge it in clear water that 
has just had the chill taken off it; harden head 
arbor and pivots; do not make it too hot and get 
head arbor and pivots evenly heated before you 
harden; temper by flaring over a gas-flame. The 
correct temper is known by the oil on the pinion 
taking fire, and remaining alight after being with- 
drawn from tho flame, Blow the oil flame out, 
and allow the pinion to cool: a smooth file should 
now just cut it. The pinion will now probably be 
considerably out of trath. To set it true, mark the 
high side with a piece of chalk; lay it on a smooth 
stake, and pene the side opposite to the chalk- 
mark with alight peneing hammer; use the hammer 
gently, giving the pinion a few light blows, and 
then trying it in tho lathe sgain. If still out of 
truth, continuo the peneing until the pinion runs 
true. To polish the head, cut a piece of soft wood 
to fit the spaces, and use flour-emery mixed into a 
paste with oil to polish with. 

W. Baldwin. 

110, Richmond-road, Dalston. 


THE TURKISH OR HOT- AIR AND 
VAPOUR BATH, AND THESCIENTIFIC 
PRINCIPLES ON WHICH IT SHOULD 
BE CONSTRUCTED. 


(Continued from p. 379.) 


(20247.1—Havine now satisfied myself that I 
had mastered the priaciples of the hot-air bath, I 
decided on converting a recess at the side of the 
chimney, and the portion of the room adjoining, 
into a chamber for either hot air or vapour, 

I extended it into the room by a wooden parti- 
tion, which had a small window fitted to its door 
to give gat (a reference to Fig. 3 will make this 
plain). y bathroom was thus 7ft. 3in. long, 
4ft. Gin. across, and l0ft. high. The furnace was 
at the corner near the door, marked F ; in the op- 
posite corner was a shower-bath S, and there was 
room to place a sitz-bath when wanted. There 
was a small table, with basin and other conveni- 
ences for washing, and a comfortable cane-chair 
that I brought home with me from Bombay; it 
pulled out, and made into a comfortable couch, and 
it was a luxury to sit in it. I used this chamber 
as my daily washing-room; bat it was of an even- 
ing always ready to receive a bather; and the 
children soon got to enjoy and look for their 
vapour-bath. I had an iron gas-pipe passed across 
the table, with two T-pieces and nipples, so that 
by an indiarubber tubo I could have a light if I 
used it after dark; or light a small gas-stove, and 
get warm water readily for shower or sitz-bath ; 
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well, and used it while I remained in England. 
The alteration I made in the burners of the gas- 
stove obliged me to raise the chambers, and add 
another one on which the two upper ones stood, and 
inside which was placed the ‘gas-stove. This 
cylinder was about Yin. high, and at its base it was 
cut into a number of arches, through which the air 
in the apartment was drawn into the outer chamber 
and thence discharged through the stove-pipe into 
the chimney. By this arrangement the lowest, and 
consequently the coolest, stratum of air was con- 
stantly removed, and thus the temperature could 
be made equable, and as high or low as the bather 
chose. By use of a damper in the stove-pipe, 
which was of considerable length, as it first passed 
up to the ceiling, and by an elbow along the upper 
corner of the wall, through the wall, which was 
the side of the recess into the chimney, the 
draught could be regulated, its great Jength gave it 
great power. It might very well be called the 
foul-air extractor. 

I utilisod this for many purposes besides bathing. 
A very slight flame gave me a dry air for drying 
chemical precipitates; by placing a large tin 
canister with a hole in its cover, and its bottom to 
fit the stove-pipe, Imade a drying-closet, which 
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answered fairly for chemical purposes. It was 
also admirable for drying any small article var- 
nished. It wasa japanning closet, as illustrated 
in Fig. 18. 


The bath-room and appara I have đescribed 
answered well; and as the stove was easily moved 
from under tho arched cylinder, I could give a 
vapour-bath by simply placing a saucepan over a 
three-legged support, under which was placed the 
gas-stove. The air from its combustion mixed 
with the steam, and soon added to the heat of the 
bath-room. 

To create a ventilating current, I placed a simple 
single flame Bunsen burner inthe hot-air apparatus, 
and it caused sufficient draught through the outer 
chamber and the stove-pipe to thoroughly ventilate 
it. Cold air to any extent came in through the 
inner chamber, according as the connection with 
the air outside was open or closed. : 

For most purposes the apparatus was very effec- 
tive. After a while, it caused the seams of the 
wooden partition to open. I fell back on my floor- 
cloth. An old one, which was becoming shabby, 
was used to line the whole of tho woodwork. As, 
after a vapour-bath, it remained moist, I prohibited 
vapour-baths till the lining was as dry as a bone. 
I then gave it a coating of linseed oil, prepared in 
the same way as sailors do to make oilskin coats 
for themselves, and with this I painted it over 
very carefully, laying it on evenly, and allowing 
no drip. Three coats of this were followed by a 
coat of white zinc paint, which, when thoroughly 
dried, received a final coating of coachmaker’s var- 
nish—which, after a vapour-bath, could be rubbed 
over by a sponge, and the condensed moisture 
removed. 

The whole arrangement did not cost £5, and was 
quite as good and efficient as the expensive con- 
trivances which a professed gas engineer or a 
builder would have charged from £30 to almost 
any amount, according to details and finish. 

I will now briefly recapitulate the essentials. 

l. You must have a perfectly air-tight apart- 
ment of moderate size, not a small box not much 
bigger than a coffin. 

2. You must have an efficient heating apparatus 
under your own control, so arranged that the 
heated air comes from outside, and is, therefore, 

ure. 
j 3. You must have an escape for the impuro air 
and products of combustion; and not merely an 
escape; you must have it in your power to create 
a draught to carry it off. 

4. You must have the means of lowering the 
temperature, so that you need not leave. your 
bath in a sweat. If you do so you will catch cold. 

5. The room adjoining your bath proper should 
be comfortably. furnished, and free from draughts, 
and you should be able to regulate its tempera- 
ture. 

Circumstances obliged me to go abroad to a place 
where gas was not procurable, so I left my appa- 
ratus at home with a relation who was good 
enough to give it house room. My landlord made 
me take out the tubes from the walls and remove 
all the things I had added, and place the room in 
the state it was in when I entered the house. A 
bricklayer and plasterer soon did this, and I my- 
self repaired the paper and paint. A year or 
eighteen months after this my friend got into bad 
health, and wrote to ask what he was to do with 
the apparatus. I desired him to do what he liked 
with it, as it was not worth paying rent for, and 
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if left in damp might deteriorate. He had visiting 
him a friend, the captain of a large ship trading to 
America, who had a look at the apparatus and 
took in its use at once, and said, ‘‘ If you will give 
it tome I’ll take it to my brother in America. 

think it will just suit him; he is just the fellow to 
appreciate a dodge like that. So to America it 
went about the year 1870, and was found useful. 
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My friend, his friend, and brother have gone the 
way of all flesh, but what has become of my 
apparatus I know not. It was a rough and ready 
adaptation of odds and ends, picked up chiefly at 
an old iron store for a scientific purpose. Its 
actual cost was but little, but it involved a good 
deal of labour, but that no enthusiastic amateur 
mechanic grudges. 

If its resuscitation proves of use to the fair 
Isabelle Stuart I shall be pleased. 

Should I make another vapour- bath, I would do 
it as follows :—I would get some }in. wrought-iron 
gas-pipe made into a cone, Gin. at base, and 8in. 
high, as shown in Fig. 14; A, section; B, eleva- 
tion. This cone I would inclose in a conical iron 
box, with a hole top and bottom; thres of these 
cones I would arrange asin 14 C; each should be 
connected with an inch gas-pipe, leading to the 
outside of the house. The lower four coils, as may 
be seen by the sectional drawing, are placed on the 
same level. These I propose heating witha rose 
gas-burner of Griflin’s pattern; the fresh air goes 
in at a, the heated pure air passes out at Jl; the 
impure air passes through the flame at c, and 
escapes with the products of combustion at d. In 
this instance I would make the outer chamber an 
angular box, to contain the three coils, and would 
use one, two, or three as I found advisable; each 
hole for the gas-burner should have a sliding cover, 
to be slipped on when its burner was not in use. 
Of course, a simple arrangement of this sort might 
be made—in which case no rectangular case would 
be required—the pipo b would have to be led out 
on one side, and the cone should terminate in a 
small stove-pipo. The reason for inclosing the 
three in a case is to make one stove-pipe suflicient. 
It strikes me that this would be a very simple form 
of hot-air bath. Of course, the other arrangements 
as to the room would remain the same. 

Although this is specially a paper of the vapour 
and hot-air bath put together as a reply to 
“*Delta,’’ 46899, and Isabelle Stuart, £7050, I have 
had the matter on my mind for some time, and on 
looking through some old papers, I came on my 
sketches and memoranda of my early attempts. At 
times it has run through my mind that I might 
add to my limited income by developing these ideas 
into an apparatus which I might patent; but I 
abandoned that idea, as I felt that the forms of 
apparatus which could be constructed were count- 
less, and that scientific principles could not be 
patented — that they were the property of all 
educated minds thut could understand and appre- 
ciate them; and, moreover, any attempt to do so 
by the amateur would be a failure, as if there were 
a demand for such apparatus the practical mechanic 
could soon devise modifications which might be 
better or cheapzr, or of more elegant form, and 
drive the amateur patentee out of the market. 
Patents, when tkey guarantee to a real inventor 
a reward for his ingeuuity and payment for his 
labours, are an incitument to invention and an aid 
to progress; but when they are prostituted to lock 
up the application of scientific principles, which 
I hold are the property of all that can apply 
them, they are a pest and a bar to progress. I, 
therefore, offer my ideas on these points to the 

ublic through your columns, and shall be pleased 
zf they prove useful to any. Gereb Admi. 
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INDICATIVE SYMBOLS. 


(20248.]—TneEreE is a great want of a short 
mode of expressing certain words or phrases con- 
taining a compounded meaning, which are con- 
atantly recurring when writing on many subjects. 
Chemical science has already, since the timo of 
Berzelius, adopted symbols, such as H, O, C, N, 
&c., to represent hydrogen, oxygen, carbon, nitro- 
gen, &c. ; but the science of mechanics, even now, 
is almost unprovided with such a short way of ex- 
pressing ideas. We are constantly writing of 
yards, feet, inches, pounds, tons, or, just as often, 
of metres, litres, kilogrammes, grammes, which 
are French msasures. Again, we write of square 
yards, or feet, or inches, of cubic yards, &c., foot- 
pounds, foot-tons, square metres, cubic metres, 
metre-kilogrammes, &c. What I propose to esta- 
blish is, by common consent and usage, to employ 
a Roman capital (and small), the initial letter of 
the measure or idea signified, whenever it may 
have to be written. 

Thus let Y always mean yard, F foot, I inch, 
P pound, T ton; also let Y? represent square yards, 
Y? cubic yards, F? square feet, F? cubic feet. In 
like manner, let M, L, G be always written to 
express metres, litres, and grammes respectively. 
To the Euglish measures there are subordinates 
in common use, tho ounce and grain, which would 
be represented by o and g. In the French sys- 
tem there are several commonly used, multiples 
and sub-multiples of the M, L, G. These would 
be represented by m, c, x, signifying 1000. 100, 10 
times M, L or G respectively, and by m, c, x, signi- 
fying 1-1,000, 1-100, 1-10 parts of M, L, or G 
respectively. Thus m M is 1,000 metres (kilometre), 
c L 100 litres (hectolitres), x G 10 grammes (deca- 


grammes), c M is 1-100 metre (centimetre) x L 


1-10 litre (decilitre), &c.; the bar above the letter 
indicating the fractional character. Also Fp Ft 
would be written for foot-pounds, foot-tons, and 
Mk for metre kilogrammes, &c. As the French 
often use kilometre, kilolitre, and kilogramme, it 
may be useful to write Km, K1, Kg, which are equi- 
valent tomM, mL, mG. 

When writing on electric subjects, Ka would 
mean units of electricity, Fu units of electromotive 
force, Ru units of resistance, Qu units of quantity ; 
O would stand for ohm, and V for volt. Thus we 
obtain a series of symbols, Y, F. I (ori) P, T, Y?, 
Y3, F?, F, M, L, G, O, g, M?, M’. and their mul- 
tiples or submultiples m, c, x. m, c, x. Eu, Fa, Ru, 
Qu, which, if commonly used, would considerably 
shorten long phrases or words now necessary. 


There is another mode of employing Roman 
capitals which, in calculations, has saved me the 
writing of many figures or ciphers, and which I 
recommend for general use on account of the con- 
venience. Itis, wherever decimals occur contain- 
ing many ciphers, or when it is desirable to write 
in a line without fractions, to employ Roman 
numerals to represent the decimal ciphers ; also 
when integers are combined with many ciphers, 
thereby becoming thousands, millions, &c., to adopt 
the same plan. When the numerals are written 
plain they mean so many integral ciphers added; 
when they are written with the bar over them, they 


mean so many decimal places. Thus:— 
200.000 would bo written 2V 
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In the last illustration the numerals below the 
bar being deducted from those above, show the 
number of ciphers (integral) to be placed below, 
instead of dealing with so many decimals sepa- 
rately; if they be barred above the bar of the 
fraction, they become integral below it, and vire 
versd. Again, employing the numerals in electric 
diction, we can write, instead of a volt being 
100,000,000 units of electromotive force, 1 volt = 
Fu VIII., 1 megavolt = Fu XIV., 1 microvolt = 
Fu If. In like manner, 1 ohm = Ru VIIL., 1 
megohm = Ru XIV., 1 microhm = Ru II.; a 
method which certainly avoids the writing of very 
many ciphers. Tne multiple mega, and sub» 
multiple jmicro, may be also applied conveniently 
thus: 1 megavolt = mmV., 1 microvolt = muv,, 


l megohm = mm0O, 1 microhm = mmO. I think 
the above proposals deserve consideration among 
scientitic writers; they cannot be called confusing. 


I cannot recommend the use of the Greek nume- 
rals, though they are precise. They are very little 
known, or employed, except in algebra or astro- 
nomy. The first nine would suiflice for the purpose 
herein suggested, adding a tenth to represent 6, 
which is absent in Greek numerals, but may be 
signified by £, which is truly 60. Then the Greek 
letters— | 

Dey a). a 


4 5 (6) 7 


would represent ciphers respectively, integral if 
plain, decimal if barred above ; if they were barred 
below, as in Greek, they would represent 1,000 
times more. But itis very doubtful whether, sup- 
posing that 200,000 were written 2¢, it would con- 
vey the idea so clearly as 2V., the Itoman charac- 
ters being so well known and accepted. So also 
0000195, written 4952, instead of 495ViL., would 
not be clearly apprehended for want of familiarity. 
If, electively, they came into use for the purpose 
herein suggested, they would serve as well as, or 
better, than the Roman letters. 
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M. Jonson. 


WEATHER FORECASTS. 


[20249.]—Iw your issue of June 30th “A Fellow 
of the Royal Astronomical Society” says, on p. 
377, letter 20212, ‘‘ ‘hat no one living can foretell 
the weather in these islands 48 hours in advance, 
and no vaticination of meteorological change for 
that, or any longer period, is worth the ink it is 
written with.” 

Now, for the last two years Captain Newton has 
published his monthly weather forecasts in the 
Newcastle Chronicle, 90 per cent, of which have 
proved to be absolutely correct. He affirms that 
he has discovered the causes which regulate the 
winds and weather; that they are as invariable as 
those which regulate the tides, and that with 
proper appliances at his disposal he can correctly 
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forecast the weather, the world over, for years in 
advance. i 

Indeed, in the North of England, ‘‘ Captain 
Newton’s Monthly Weather Forecasts” are ac- 
knowledged by all who read them, to be of the 
most accurate and reliable nature, and he only 
needs proper appliances to make a book on fore- 
casts as dependable as a nautical almanack. 

J. Mitchell. 
126, Westgate, Newcastle-on-Tyne. 


MELLAGEN — ALUMINIUM — LEWIS'S 
INCANDESCENT GAS-LIGHT—SMALL 
DYNAMO-MACHINES—FREE OIL. 


[20250.]—MELLAGEN (query 47136, page 339), 
is undoubtedly a product of the action of the 
nascent oxygen evolved in the electrolysis on the 
carbon forming the anode. It certainly is not 
connected with atmospheric carbonic acid. 

I think ‘‘Zelia Naien’’ almost deserved the 
snub he received from Mr. Grey (page 361), but as 
I am much interested in hopeful methods of pro- 
ducing aluminium (query 47143, page 339), I 
shall be glad if the querist will communicate with 
me. The majority of those who have endeavoured 
to produce aluminium economically have lacked 
the chemical knowledge which would have told 
them how diflicult a problem it was. : 

I am much interested by Mr. Sprague’s descrip- 
tion of Lewis’s Incandescent Gas-light (page 343), 
and think it may become very important. I am 
afraid the novelty of it is not very great, for I saw 
an almost identical arrangement fully twelve 
years since. It was patented bya Mr. Hogg, who 
had an office in Birmingham, azd consisted of a 
Herepath’s blowpipe, surmounted with a cylinder 
of fine platinum wire gauze. The current of air 
was obtained by employing a small fan, and it was 
the necessity for having some such arrangement 
which prevented me at the time from adapt- 
ing the light to my lantern. The induced 
air-current of Lewis’s arrangement appears to be 
the novel feature. Iam doubtful whether the gas 
will be found to be very completely burned. 

I am one of the many of your readers who 
would like to possess a hand dynamo-machine, but 
have neither the time nor mechanical skill to con- 
struct for themselves. Why doesn’t some ap- 
paratus-maker take advantage of Mr. Tolman’s 
or similar izstructions, and supply this desider- 
atum at a moderate cost ? 

“Free Oil” (query 47222, page 064) can be 
determined in a mixture of oil, rosin, and soap by 
an application of the followiug principles. Agitate 
the stuff with hot water, separate the aqueous 
liquid, which contains the soap, and weigh the 
residual ciland rosin. To this mixture add alcohol 
and a few drops of a solution of phenolphtalein, 
and then drop in caustic soda gradually, with con- 
stant agitation, till the production of a permanent 
pink tint shows the rosin-acids are neutralised ; 
separate the oil from the aqueous liquid, and 
weigh it. Ifit be merely required to ascertain the 
amount of free oil, the preliminary treatment with 
water may be omitted, and the sample at once 
shaken with alcohol caustic soda till neutralisation 
occurs. Rosin oil is distinct from rosin, and will 
not be separated by the above process; but may 
be accurately determined by saponifying the 
sample and agitatiny the aqueous solution of the 
resultant soap with ether, which dissolves out the 
rosin oil. The querist will find full details of all 
these methods in the 2nd volume of my ‘‘ Com- 


mercial Organic Analysis.” 
Sheflield, June 30th. Alfred H. Allen. 


SIMPLE AND CHEAP FIRE DETECTOR. 


[2C251.]—Tic simple and cheap fire detector, 
described by R. S. Baxter (letter 20143, No. 898), 
is certainly a very clever device; but he may be 
interested to know that thermometers can now be 
bought at a very little extra cost, with a platinum 
wire fused into the bulb, and another one, which 
can be drawn up and down to any degree, let into 
the top. Seaweed. 


THE BERLINER VIOLIN. 


[20252.]—Wu4ILE the correspondence about this 
invention was carried on in “ours,” I intended to 
describe its results when applied to an ordinary 
violin. But maintaining, as I have said before, 
that the violin is acoustically perfect and therefore 
cannot be improved (excepting the material), I 
did not think it expedient to interfere. Now, as 
Mr. Berliner has sent a violin to you, Mr. Editor, 
for the express purpose of being criticised, and on 
my application same was handed to me, I have now 
no reason to withhold my opinion respecting this 
invention. But, before {£ point out its results, I 
must make certain assertions on which my opinions 
are founded. Wood of a certain quantity and 
form, if struck or bowed, produces one natural 
tone only ; and to make it of such a size and form 
as to respond to the vibrations of several octaves 
would be inconvenient, and would, besides that, be 


JULY 7, 1882. 


too stiff for the power we have at command. We 
are, therefore, obliged to use its gravity as tension 
on a small quantity of wood built up in a form to 
resist that tension and no more; so that, as 
“Fiddler ” calls it, ‘ action and reaction ” can take 
place. The tension of the strings on an ordinary 
violin press against the breast witha power of 75, and 
their deflection is equal to 21} pounds. Now inthe 
Berliner violin, tho tension or pressure on the 
body or breast is only that which is produced by 
the deflection of the strings while their tension is qn 
the finger-board; hence, it must bo deficient in 
quantity or intensity of tone. This was proved by 
afriend of mine, who put a light mute on the 
bridge of his violin, when by that means, he pro- 
duced a similar quality of tone to that produced by 
the Berliner without a mute. He, however, im- 
proved it a bit by putting his chin-block or chin- 
rest init. Here I crave permission to state, that 
this gentleman, Mr. James Anderson, of 14, 
Margaret-street, Cavendish-square, is the inventor 
of the chin-rest, and as it is now largely used, I 
thought it proper to give him his due by mention- 
ing the fact. The tension or pressure on the breast 
of the Berliner violin, is equal all over, which is 
certainly against acoustical principles. In the 
ordinary violin, there is an important modification 
of the tension or pressure on the breast ; while the 
treble portion has to bear tho tension as well as 
the deflection of the strings, in order to enable it to 
respond to the high notes. The bass portion is 
supported by the bass bar, which bears a portion of 
the tension and deflection of the strings, and by 
that means leaves the breast comparatively slack to 
respond to the lower notes. On the Berliner 
violin there is no pull on the back, hence the 
soundpost is only a support for the breast to pre- 
vent it from flapping about. In the ordinary 
violin each deflection of the string straishtens the 
back of the body a little, and by that means forces 
the breast up with the soundpost, while at the 
same time the bridgo forces the breast down, so 
thatateach deflection of the strings a waveis formed 
between tho foot of the bridge and the soundpost. 
The diagram shows this sufficiently; but if any 


doubt should exist a fow strips of wood lin. wide, 
din. thick, glued together with a string on will 
prove this conclusively. Of course, in the Berliner 
violin the vibrations of the string will be trans- 
mitted to the body from the finger-board on which 
they are strunz; but this is a round-the-corner 
way and cannot be much. There is also a tension 
(rarefying) on the breast between the bridge and 
the neck while that portion below the bridge is 
Without it. I think that this invention put on any 
violin under any condition must lower its value, 
whatever that value muay be. 
J. I. Schucht. 


SMALL DYNAMO-MACHINES. 


[20253.1—Rrrenrnina to Mr. Lancaster’s reply 
to query No. 47111, page 360, in which he says 
that small dynimo-mnchines are a failure, we beg 
to state that, although a certain amount of diffi- 
culty is involved in designing a small and efficient 
machine, such a mxchine has becn, and is being made 
to give satisfaction. 

We have, for some time past, advertised in your 
columns the parts necessary for the construction 
of a small dynamo-machine, which we also supply 
fitted up, and which, driven by one man froma 
flywheel, gives suflicient current to illuminate 
three or four Swan’s ten candle incandescent- 
lamps, and with two men, or cqual power, about 
double the number. 

Mr. Lancaster would not, perhaps, ‘ mislead a 
single reader of ours” intentionally; but his 
decided opinion tends to deter amateurs from 
attempting to construct a small machine, and 
should not, therefore, we think, be passed without 
comment. Patrick and Son. 

15a, White Lion-street, Chelsea, S.W., July 3rd. 


THE BARTON ACCIDENT AND THE 
VACUUM BRAKE. 


[20254.]—Uron the 15th of May, a collision oc- 
curred at Barton station on the Manchester, Shef- 
field, and Lincolnshire Railway, between the 
S.40 a.m. mixed train from New Holland and the 
buffer-stops 50 yards beyond the proper stopping 
place at the platform at Barton. 

The train consisted of a tank-engine, fitted with 
a hand-brake, a van, three carriages, luggage-van, 
and thirteen waggons (or five more than the regu- 
lation load). The front van and all the passenger 
vehicles were fitted with Smith’s vacuum brake. 

The driver stated that this brake was in good 
order when the train started, that he stopped at 
Barrow Haven, using the vacuum, which worked 
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all right; but that when he tried to apply it ap- 
proaching Barton, ‘‘it did not seem to take any 
effect on the train ; the moment he stopped blowing, 
the indicator on the vacuum dial went back as if 
the vacuum-pipe was disconnected.” 

After the train had over-run the platform 50 
yards, it came into collision with the buffer-stops. 

‘The driver at once examined his train, and 
found one vacuum-pipe disconnected between the 
first and second carriages. 

Major Marindin reports that he is inclined to 
believe the statement of the driver, and the more 
so because he does not advance it as an excuse, 
being quite aware that, according to the rules, he 
had no right to depend upon his vacuum brake for 
stopping at a terminal station, and stating, as he 
does, that when he first tried it he had no idea that 
he would be unable to stop by means of his hand- 
brake as usual. 

Major Marindin also remarks that ‘If the 
driver’s statement be correct, this case furnishes a 
strong argument in favour of the automatic action 
of brakes, for the driver would not have been able 
torun after the brake-pipo had become discon- 
nected, depending upon a useless machine to stop 
the train in a case of emergency.” 

Numerous cases have been referred to in the 
Enauisi Mrcianic in which Smith’s vacuum 
brake has failed to act, or been inefficient; and 
the present instance again shows that itis far safer 
to have no continuous brake at all rather than one 
which fails at any unexpected moment, and leads 
a driver into a trap. 


July 1. Clement E. Stretton. 


THE POSTAL PHOTOGRAPHICAL 
SOCIETY. 


f20255.]--WE regret that, owing to the small 
support received from the readers of the ENGLISII 
Mucitanic, the committee have been compelled to 
alter the name of the society started as the Jc. M. 
Photographic Society, to the above, and to throw 
it open to all thoso who take an interest in photo- 
graphy, whether readers of the’ ENGLISH MECHA- 
NIC or not. 

The socicty is now started, and all those wishing 
to join should send in their names as soon as pos- 
sible to the hon. sec., H. H. Cunningham, 7, Fig- 
tree-court, Temple, or to the undersigned, of 
either of whom further particulars may be ob- 
tained. 

G. Allison, North Staffordshire Infirmary, 
Harkhill, Stoke-on-Trent. 
F. Cowley, 106, Western-road, Brighton. 


STONEHENGE AND SUN-WORSHIP. 


[20256.]—I HAVE now completed my examination 
of the Clun 10ft. boulder, and tind by testing with 
the compass (as directed by “‘F.It.A.S.’’), and by 
observation of sunset on and about the longest 
day, it lies exactly in line with the centre of the 
stone circle before described, and the point of 
latest sunriso (Dec. 21). It has evidently stood 
upright—about 4ft. of it being planted in the 
ground—for a very lcng time, and, we may judge, 
served a similar purpose to the Friar’s Heel at 
Stonehenge. Ido not agree with Mr. Stooke that 
the expression ‘‘sun-worship”’ should not have 
cntered into the question. These stone circles are 
of immenso antiquity, aud must date back to a 
time long before astronomy as a science was 
thought of. From tho polished flint arrow-heads, 
flint cores, and fragments picked up on these hills, 
I should judge the Clua circlo to be of Neolithic 
ava. Inall countries, and all ages, we find the 
first instinct of man has been to bow before a 
superior Being ; and I think it is undoubted that, 
the whole world over, the most general object 
worshipped has been the sun—the most visible 
emblem of that Being. From the worship would 
spring the observation of the sun, and thence that 
of the other celestial bodics. And so I can imagine 
has slowly developed astronomy as we have it. 

Neo. 


COLOUR—PHILOSOPHER’S WHITE, &c. 


(20257.] —Srxce writing to the Eneuism 
Mectranic last year on the above subject, I have 
had the matter constantly on my mind, and upon 
reading Sir John Lubbock’s address to the British 
Association last autumn, in which he mentioned 
certain ‘‘ discoveries’? in mixing colour, I decided 
that it was my duty to endeavour to correct some 
of these errors. 

It may be asked, if artists are so unanimous upon 
this subject and differ so entirely from the scien- 
tist theory, why do they not take the matter up 
as a body? To thisI would reply, that an artist is 
in a very singular position : his work, to be done 
properly, is very slow, and requires great concen- 
tration of thought. He must, or should, do all his 
work himself, and has at the same time to maintain a 
position of equality with people who can get un- 
limited assistance and whose personal work is often 
simply to supervise. So that an artist, to hold his 


own against such odds, must devote all his time : 
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and energies to minding his own business, and, 
indeed, he is generally more or less exhausted 
when his day’s work is over, and is not ina fit state 
to sit down and write upon a by-subject, to stem 
a current, in which he knows he will have to meet 
a compact though small opposition, whose 
members unite to defend a false position, in which 
many of them hold a kind of vested interest. 

I think this accounts for our having allowed the 
“ philosopher’s white ” theory to exist so long. 

In this letter I intend to confine my remarks 
to two of the alleged discoveries,—viz., that ‘‘ blue 
and yellow combine to make white,” by Helm- 
holtz ; and that ‘‘red and green combine to make 
yellow,” by Clerk-Maxwell. 

The results of mixing colours are as exact and 
invariable as the multiplication table, and to an 
artist these statements are as fallacious as ‘ dis~ 
covering ” that twice two make nought, or twice 
three make fifteen ; and these two results serve tc 
prove the impurity of the colours used, or, in other 
words, they show that the discoverers are not good 
judges of blue, red, and yellow. 

Having decided, at the sacrifice of valuable time, 
to try and refute these heresies, I wrote to Sir John 
Lubbock, and in his reply he stated that he had 
‘tried several pieces of red and green glass, and 
they always mado yellow ”’ (in a more recent letter 
he explained that he did not superimpose the 
glasses, but combined the reflected and transmitted 
colours ; but this does not alter the case at all from 
my point of view, as I contend that any given 
colours, on being combined, invariably show the 
same result, quite irrespective of the manner in 
which the colours are produced). On reading this 
I decided to follow up the matter. 

On going to purchase some coloured glass, I was 
not at all surprised to find that the best specimens 
I was able to obtain were very impure. So muck 
so that a novice, or enthusiast, micht have’ con- 
sidered that they carried out, or proved, the 
alleged discoverics ; but they simply proved to me, 
that where the artists and scientists really differ, 
is in what they accept as pure blue, red, ang 
yellow. 

Now, for a red glass, I had to put up with what 
they called ‘‘ruby,’? which is really a strong 
orange-red—that is to say, it contains nearly ag 
much yellow as red. For a blue I obtained a 
purple-blue, which contained, roughly, about 30 
per cent. of red to 70 per cent. of blue. 

The yellow was still more impure, being what 
an artist would call a weak oranze-brown; that is 
to say, it contained all three colours—rcd, blue, and 
yellow; and then the bluest green I could get was 
nearly all yellow, say, about 30 per cent, yellow to 
20 per cent. blue. 

As these glasses do, when superimposed, give 
more or less the results, called discoveries, I con- 
clude they would be accepted as tolerably pure by 
the discoverers. 

Now, as to Clerk-Maxwell’s discovery. There is 
nothing new, toan artist, in the fact that if an 
orange-red and a yellow-green class are superim- 
posed, the resulting colour will be more or less 
yellow, as the equivalents of red, blue, and yellow 
neutralise one another, to form a degres of black- 
ness, leaving the surplus yellow visible, or, in other 
words, if you superimpose any combination of 
coloured glasses, containing amongst them the 
three primitive colours, whichever colour is in ex- 
cess will be visible, and might be called the result 
of the mixture. But it would be just as reasonable 
to ‘* discover ” that blue and orange make red, for 
this will be the result if the commercial sample 
of blue glass and a reddish-orange glass are supers 
imposed. 

‘hen, again, on superimposing the commercial 
blue and yellow glasses, really blue-purple and 
orange-brown, the red, blue, and yellow contained 
in them nearly neutralise one another; but the 
blue and yellow being stronger than the red, the 
result is a nearly neutral olive-green, which may 
be called black or white, according to the circum- 
stances under which it is seen. For instance, if 
you superimpose these two glasses in front ofa 
lantern, with all else in darkness, the result may 
be called white; but if they are held up against 
the sky or any white surface, they would be called 
black or dark green by comparison. 

The scientist’s method of examining colours in 
the dark is the cause of so many errors having 
been made. The only way to obtain a fair 
judgment of the purity of any colour is by 
comparison. 

Having obtained these impure coloured glasses, 
I determined to make some purer samples; and 
although I have not been able to get them all of 
equal purity to the colours on an artist’s palette, 
still they are far purer than the commercial samples 
of stained glass, and quite pure enough for their 
purpose. 

If any of our readers should take sufficient in- 
terest in the matter, I will undertake to show them 
that any so-called red and green that combine to 
make yellow contain the excess of yellow (which is 
plainly visible to the properly-cultivated eye) to 
start with, it being probably contained in both the 
so-called red and the green. This I would show 
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in the following way :—First kct us examins the 
commercial ‘‘ ruby-red.’ Seen by itself, it may be 
called red; but upon comparing it with a com- 
paratively pure red, it appears so strong an orange, 
that we wonder how it could ever have been mis- 
taken for a red. Then, to our best red we add 
glasses of a strong yellow colour, one at a time, 
until we match the ‘‘ruby,’’ and find it takes six 
or eight yellowsand one red to make a good match. 
This may appear exaggerated ; but I shall be only 
too happy to show it to those who may express a 
desire to that offect. 

Upon examining the commercial blue beside a 
purer sample, it appears a strong purple, and we 
find it is matched by superimposing blue and red 
glass, of which the latter is rather the paler. The 
commercial yellow is matched by superimposing 
blue, red, and yellow glasses of suitable strength ; 
and to match the commercial green we have to use 
several of our strongest yellows to one blue. 

We now see that our whole difference of opinion 
resolves itself into what we accept as pure blue, 
red, and yellow; and I have no doubt we shall find 
we differ, not as to the results of mixing certain 
hues, but only as to the names with which we 
designate them to start with, and that will, I 
think, be easily settled by comparing several 
samples of each colour (when we have fairly pure 
colours amongst them for comparison), for a colour 
which looks comparatively pure by itself may be 
readily detected as a compound colour when com- 
pared to a purer specimen. Every artist knows 
that the effect of a colour depends greatly upon its 
surroundings. 

As a simple illustration of our inability to form 
a true estimate of the hue of a single isolated 
colour, I would mention a circumstance with which 
I was very much impressed. 

When in Kew Gardens recently with some other 
artists, we noticed a green glass conservatory. 
Upon going inside, one of our party remarked 
that the roof was clear glass, and not green at all; 
and another said the ends and sides were not green 
either; we must have been mistaken in thinking so 
before we entered. But upon opening the door to 
go out, we were struck with the pink appearance 
of things outside, and then upou examining the 
glass with the door open, we were surprised to find 
that the whole of the glass was of a deep green 
colour, although we had all agreed that it was 
colourless (philosopher’s white, in fact), until the 
open door gave us the opportunity of comparison 
with the colours outside. 

It was observable while the door was closed, that 
some few portions of the glass being of a much 
deeper green than the rest, did have a faint green 
tint, compared to the rest of the glass, which ap- 
peared colourless. 

I shuuld be glad if amongst our readers some of 
those who imagine they can judge of the purity of 
an isolated colour, will take the trouble to visit 
the Tropical Conservatory for Ferns at Kew, and 
let us have the advantage of their experience. 

S. Calton. 


WILDBAD AND ITS CURES IN THE 
BLACK FORES?.—III. 


(Continued from page 380.) 


[20258.]—Ir we turn to the ancient records, 
Gessner, in 1745, declares that if he were to 
enumerate all the maladies cured at Wildbad, 
he must take the office of a charlatan. All 
these records agree that frequently early sym- 
ptoms are aggravated, and to be regarded 
as heralds of benefit, if not cure. Old ailments, 
perhaps long forgotten, are apt to reappear ; 
even old scars and wounds begin to tingle. 
Even after leaving Wildbad, so long as two or 
three months may elapse before the full benefit is 

erceived. The circulation may become excited, 
assitude and a powerful inclination to sleep, pains 
in the head, slight giddiness, and oppression of the 
breath, may declare the subtle effects of these ap- 
parently simple waters. But after a few baths, 
these symptoms commonly disappear; butif they 
do not, intermission is advisable. Excessive action 
of the kidneys, with deposits, redness of the skin, 
with irritation, are highly favourable signs of ap- 
pronar benefit. A crisis may be unpleasant, 

ut it isthe very result which guarantees a cura- 
tive process installed in the system. 

Dr. Schweckle relates (1844): The heir of a noble 
and rich family (aged 20), afflicted with an in- 
tensely scrofulous constitution, was attacked with 
& severe affection of the spinal cord, the lower half 
of his body being completely paralysed. Rejec- 
tion of food from the stomach ; exhaustion, almost 
fatal : convulsions. He bore pretty well the first 
bath. He lived on chicken-broth and champagne. 
He took 26 baths, and quitted Wildbad despairing 
of a cure. Some months afterwards he rogained 
his vigour, so that be could walk a league. Buta 
cure is not always so rapid. 

An Englishman made two visits without benefit ; 
after the third, he was left at home by his father. 
On his return, he met his paralysed son coming 
forwards to welcome him home. 


Among tho maladies referred to by these old 
writers are especially rheumatisms, stiff-joints, 
indurations of the joints, maladies of the stomach, 
cramps, aud neuralgia. Dr. Granville relates a 
case of severe indizestion, which had tormented its 
victim for thirty years. *‘ Regardez moi,” said he, 
“I was sent to the place to die. Je suis le meilleur 
éloge des Bains de Wildbed, Three seasons have 
sufficed to work this miracle.” Cases are related 
of loud breathing and incessant cough, with acute 
pain, being thoroughly relieved. The perfumes of 
the pine forests probably assist in giving relief. 

The literature of Wildbad teems with cases of 
this kind. Dr. Renz gives, in his latest book, a 
list of distinguished visitors from 1496 to the year 
1874. He also favours us with a catalogue of the 
various books published on Wildbad for the same 
period. Of these, the Pastor Deucer* is still much 
respected as a veracious historian. He states suc- 
cinctly, ‘ The use of the baths at Wildbad stops 
the progress of the gout; in this respect they are 
superior to the other baths of Germany. They 
cure the stone, as is proved by numerous ex- 
amples.” (This excellent man, persecuted for his 
Protestant faith, fled from Mayence with his wife 
and ten children, and escaped into the Black 
Forest. But Wildbad could not long afford him 
an asylum. His first account of Wildbad was 
published in 1617.) 

Experiments have been tried on a large scale 
on the effects of drinking the Wildbad waters 
without bathing. Swellings of the legs from 
dropsical affections have been cured here in this 
manner :— i 

M—— (of 56 years) suffered a long time with 
abdominal disorder, bitter taste, loss of appetite, 
eructations, and indigestion, joined with weight, 
pressure, and swelling, especially towards the heart, 
together with lassitude, noises in the ears, giddi- 
ness, and headaches. His person had become 
emaciated ; bis countenance, and especially the 
region of the eyes, pinched and tinted yellow. He 
began with a tew glasses, and then took 8 or,12 
per day. In the course of four weeks, all these 
symptoms entirely disappeared; he became light- 
hearted, with an air of robust health, and took 
long walks daily. He continued well. Besides 
these complaints, the drinking of the Wildbad 
water is a fine remedy against cardialgia and 
chronic sicknesses, aud spasms of the stomach. I 
shall quote one more case on the authority of Dr. 
Heim :— 

“ A young officer suffered for nine months from 
sickness, which occurred some days 20 or 30 times 
aday. He conld drink very little of the water at 
first, but the fifth day he nearly lost the affection, 
which now only returned when he was Jess guarded 
in his food. Gradually increasing the dose, how- 
ever, he was totally cured. Chronic Catarrhs, as 
they are called abroad, mean excessive action of the 
mucous membrane — whether bronchial, vesical, 
or intestinal—receive particular benefit by drinking 
these waters; so much so, that the Wildbad people 
commonly use no other remedy. ‘I will declare 
with reason,’ says Heim, ‘that Wildbad operates 
entirely as a specific for abolishing this bad state 
of the mucous membrane.’’’ 

Here in this hotel, the B-lle Vue, no odour 
of the cuisine is allowed to float inwards. 
The chef and his assistauts are entirely divided 
from us by u large court. A lifc for the invalid 
baths, also within cell; wines of the highest 
quality, and rooms above at the lowest price, 
attract a swarm of grateful guests; carriages are 
necessarily dear, from the shortness of the season 
and the steepness of the roads. 

Excursions innumerable invite the pedestrian or 
the traveller who can afford tours among the 
ravines of the Black Yorest. Jiverlasting permu- 
tations of mountain scenery, crowned with the 
black pines of the forest, yrect the eye. This 
forest is a wilderness of bright and dark green 
beauty and towering graodeur. VWithal, the ever- 
gratetul pine odours assuage the distress of the 
bronchial andasthmatic. Wildbad, too, is the only 
spa which enjoys perfection of beauty combined 
with a rapid river, abounding in trout, even in 
front of its best hotel. Yesterday, in the heart of 
the town, I saw a large trout landed after its 
desperate struggles: four-pounders are not un- 
frequent. Fishing is here a most agrecable past- 
pe obtainable ut a moderate charge at the very 

oors. 

As for the town, after much travel, I have never 
been so regaled with fresh air. Ior sweet water 
and perfect cleanliness, the place would gain the 
prize against all Continental competitors. Out of 
much evil sometimes comes much good. Thetown 
is now tild, and supplied with hydrants 150ft. 
above, so that the natural force of the water is 
adequate to any conflagration. Besides which, the 
drinking water is perfectly sweet, pure, and fresh. 
No modern svvifary arrangement appears to be 
neglected. This is suying a great deal for a foreign 
resort. 

Something there must be due, no doubt, to 


* Joh. Deucer, ‘ The Healthful and Useful Bath-Cure 
of Wildbad on the Enz.” Strassburg : 1637. Svo. 


bathing in water such as Nature made, unsophisti.- 
cated by artificial heat. Dr. Granville thought 
Wildbad infinitely superior to those of Gastein for 
this very reason. A singular proverb alludes not 
obscurely to this—‘‘ Juste comms Wildbad.” At 
this moment the springs are the same temperature 
as they have been for centuries. Even earthquakes 
do not seem to have influenced the sources of the 
water. 
G. W. Royston-Pigott, M.D., F.R.S. 


THE EXPANSION OF IRON IN THEORY 
AND PRAOTICE. 


(20259.J)—Tue point raised by Sic Edmund 
Beckett (letter 20206) is an interesting and im- 
portant one, though I am inclined to question 
whether the fact he cites can be regarded as throw- 
ing any doubt upon the truth of the received 
coefficients of expansion. Rails do expand, very 
perceptibly, and so do iron bridges, although in 
the latter case it is not so apparent, for, where 
there is any considerable length of span, the ex- 
pansion, instead of causing the supported ends to 
move forward, merely permits the whole structure 
to bend, as in the case of a dry cord stretched 
tightly between two points and then caused to ex- 
pand by moistening. I am not acquained with the 
iron dome at Vienna, and so cannot suggest in 
what direction expansion would make itself evi- 
dent; but the mere fact of the pillars upon which 
it rests showing no movement is hardly a sufficient 
foundation for the statement that the material of 
the structure dees not suffer expansion or contrac- 
tion at all. 

There are other aspects of this question, such as 
the effect of unequal temperature in different sides 
of the same structure, as may be caused by the 
direct incidence of the sun’s rays upon one part, 
while the rest is in shadow; but I must defer dis- 
cussion of them until a future time. 

J. A. Westwood Oliver. 

Belle Vue, Springburn, Glasgow, June 27. 
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USEFUL AND SCIENTIFIC NOTES. 
—_——+oo-—— 


A New Hyzgrometer.—In o recent note to the 
Paris Academy, M. Crova, has described an instru- 
ment tor measuring the moisture of the air not 
subject to the uncertainty characterising the indi- 
cations of previous instruments when the air is 
agitated. The observer looks through a tube 
towards a source of light. This tube is of nickel- 
plated brass, highly polished within, closed at the 
further end with ground glass and at the nearer 
with a lens. The ground glass plate appears asa 
luminous disc, and the polished interior, by its 
reflected light, has the aspect of a bright annular 
space round tbe disc. The air, whose moisture is 
to be ascertained, passes slowly along the tube, 
entering and leaving by tubulures at the ends con- 
nected with a suction arrangement. To cool the 
tubo, it is surrounded by a metallic sleeve filled 
With sulphide of carbon, through which an air 
currentis passed. A thermometer is inserted in 
this liquid. When the temperature of the air 
under examination reaches saturation, dew is 
deposited, appearing like dark brown spots, which 
contrast strongiy with the bright disc when seen 
directly. A gradual rise of temperature makes 
these disappear, and thus, by repeated appearances 
and disappearances, the dew-point may be estimated 
with an approximation of one-tenth of a degree. 


A New Imitation Ivory.—One of the disad- 
vantages of celluloid is the fact that it burns very 
readily when a flame is applied, but a new com- 
pound, said to be fireproof, and suitable as a 
substitute for ivory, is thus made :—A solution is 
prepared of 200 parts of casein in 50 parts of 
ammonia and 400 of water, or 150 parts of 
albumen in 400 of water. To the solution the 
following are added: Quicklime, 240 parts; 
acetate of alumina, 150 parts; alum, 450 parts; 
sulphate of lime, 1,200 parts ; oil, 100 parts. The 
oil is to be mixed in the last. When dark objects 
are to be made, from 75 to 100 parts of tannin are 
substituted for the acetate of alumina. When the 
mixture has been well kneaded together, and made 
into a smooth paste, it is passed through rollers to 
form plates of the desired shape. These are dried 
and pressed into metaliic moulds previously heated, 
or they may be reduced to a very fiue powder, 
which is introduced into heated moulds and sub- 
mitted to strong pressure. ‘The objects are after- 
wards dipped into the following bath :—Water, 
100 parts; white glue, l part; phosphoric acid, 10 
parts. Finally, they are dried, polished, and 
varnished with shellac. l 


A NEW arrangement of filter removing calcareous 
deposits from water, in which the water is passed 
through a succession of filters, worked in series, 
filled with sawdust, impregnated with magnesia, 
have been described. Salts of magnesia thus re- 

lace those of calcium, and, being more soluble, 

orm no scale in boilers. 
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REPLIES TO QUERIES. 


———-+-¢0e-—— 
*,* In their answers, Correspondents are re- 


spectfully requested to mention, in each instance, the 
title and number of the query asked. 


mere fall of the hammer, when lifted from 6in. to 
12in., will work wonders; and do not forget it is 
the tight side of your saw wants stretching to ac- 
commodate itself to the buckle; by playing upon 
the buckle you only make it worse.—Jack OF ALL 


TRADES. 


[46598.] Problem in Plumbing.—Oneanswer 
only was given, and that by P. Mooney, but I 
had exhausted all corking and plugging with no 
effect. Being driven to extremes, I got a piece 
of very thin Morocco leather, 4in. by 4in., and a 
piece of thin tin 4in. long fin. wide; this was 
doubled and closed on one side of the leather, a 
hole was made in the two opposite corners for 
some strings, and at 3ft. 6in. a cork tied to the 
end, to prevent sinking. The leather was well 
soaked, and measure taken, then lowered in cistern 
to level of pipe to boiler, the tap turned on, and a 
dead stop was the result; it was so easily done 
that I closed and opened it six times in one minute ; 
a very thin piece of indiarubber would hermetically 
seal it, as the leather allows a small quantity of 
water to pass through it.—G. RB. 


[46694.]—Brick Kiln with Down-Draught. 
—I send a rough sketch which I think willaid you. 
Fig. 1 is the bottom with flue down the centre; the 


[46424.]—Circular-Saw (U .Q.).—The sketch 
will enable you to set your saw or saws; but I 
should not advise you to practise upon a saw first, 
' but get a disc of sheet iron 12in. in diameter, No. 
18 or 20 gauge, a small anvil, about icwt. (I have 
set them upon a large flat iron on my lap), and 
a hand-hammer about 2lb. weight, with a good 
face. With this practice: and you will soon be- 
come proficient. Fig. lis a buckled-saw. Now, 
a buckled-saw is a bent saw, but a bend is not a 
buckle. For instance, your saw may be perfectly 
straight at A A A, and strained or buckled at B,— 
i.e., right at the eye, but stretched at the circum- 
ference. Now, to get that out, you must com- 
mence from the outside, A 1, and gradually proceed 
as marked with the pock marks, striking steady, 
flat, and not too hard, first upon one side, and then 
turn over for the other. When you have made a 
little progress, if the saw is very bad, make a fire 
with some light wood upon an open hearth or in 
tha open air, rub your saw over with some mutton- 
suet or a common dip candle, and with a split 
stick or tongs held high enough over th? heated 
air, keep it moving about until it acquires a 
brown tint; when very near cold, proceed again, 
until you get it right. The same applies to Fig. 2, 


dark dots are the slabs to set the bricks on; B,is 
where the draught goes through, S is the bottom 
of chimney-stack. Fig: 2 is the inner side up to the 


springing of the arch—A are what we call the 
“bags,” that are built in without mortar so as to 
leave a little heat to go straight into the bottom, 
the same as with fire-holes, and a brick wide. If 
the bricks should be soft in the bottom, then open 
the joints of the ‘‘ bags” a little more. Fig. 3 is 
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the outside, showing the baulks, end, and stack. Of 
course, you must have a man that understands the 
work. When the heat gets to the bottom and a 
nice bright red, then stop up the holes Land put in 
tbe dampers and the heat will fly all over the kiln. 
You must try and keep the fires regular when burn- 
ing ; give the bricks plenty of drying before burniug 
them.—BRICK-BURNER. 


(46719.]-—Reading-Lamp.—Withdraw the oil 
vessel, in the lower part of which is a valve, a 
piece of tin on a wire, working through a tin 
bridge. The cause of varying flow 1s usually the 
valve not falling true. To remedy: take out the 
bottom, fix the piece of tin true on wire, twirl 
between fingers aud thumbs to test it, adjust bridge 
and refix bottom.—H. FIELD. 


[46748.]Sharpening of Carpenters’ Saws 
(U.Q.).—Very nearly everybody who has cause to 
use saws think that they know how to sharpen 
them, but when they have done 80 and proceed to 
use them, it isa very rare circumstance that they 
are satisfied with the operation. 


a hand-saw that is buckled, A A. When the 
buckle is taken out, it will present the appearance 
shown by the dotted line, AB. Fig. 3 is a piece 
of sheet iron, with several cross buckles. Fig. 4, 
with a bulge. Fig. 5,a dished disc, the gores 
show where it wants stretching to bring it flat. 
Your saw should always be a little tight upon the 
circumference, and the hollow side next the fence. 
Never work a dull saw. When a circular-saw has 
got damaged, or the set taken off with grit ora 
nail, I have seen it pass through timbor like A, 6, 
and 7, and the consequence isa buckled-saw. It 
a tennon saw get buckled, tap the back sharp with 
a, light hammer, and it will sometimes right itself ; 
if not, pinch the blade between two smooth pieces 
of wood and bench-screw or vice, and tap the point 
of back; if not right, tap the back right cff, and 
see whether the blade is buckled; if so, straighten 
and insert again. You must not slave at it, or go 


rashly to work: a few well-directed blows, or the but what you buckle your 


attempt, and ten to one 
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asaw that will answer for soft timber with the | aware that | 
grain, but come against a knot or across the grain | gained only in the | 
and it is fit to jerk your arm off. And another | intelligent apprentice would pass the elementary 
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saw if you do not break it; but as there is a happy 
medium that will answer for the hardest and softest 
wood, even to metal, that will give satisfaction, 
I will do my best to give diagram and instruction. 


Description: Fig. 1, flat face of the saw; Fig. 2, 
transverse section, showing set; Fig. 3, cutting 
edge. Fig. 1, Fig. 2, Fig. 3, and Fig. 4, with tri- 
angles, showing the angle and path of the file, the 
quadrants here shown as to how the description and 
where the angle is taken, the greatest angle should 
not exceed 80° and not less than 85° .Fig. 2, show- 
ing too much rake. Fig. 3, right, A and B show- 
ing proper shape of tooth. If you sharp as at C, 
you will find it very difficult to start on anything, 
as the saw will tear the fibre, kick and dance about, 
obliterate your lines, sprain your wrist, buckle or 
break your saw. ‘The process of sharping is 
shown at Fig. 3, every alternate tooth marked 
5, 6, 7, the file taking the place of the tooth with 
the set towards you, and the top of that from you. 
If you follow these instructions, no matter upon 
what class of hand-saw for wood, you will have a 
saw that it is a pleasure to work with; the set is 
shown at D, and should be a little hollow. Never 
work with a dull saw, or just touch it up; do it 
properly, and it always pays for doing. The cause 
of saws running is when they are sharpened at too 
great an angle, and a needle point is produced. 
Place your saw down upon the bench, and it comes 
in contact with another tool, or in working comes 
in contact with a hard grain or knot, and one or 
two of your teeth get damaged, your saw will run, 
and if you continue to work with it it forms a 
curved kert; come in contact with another knot, 
and you will produce a double curve, and it is with 
the greatest difficulty you drive it at all; perhaps 
sprain your wrist, buckle or break your saw, and 
spoil your job.—_Jack or ALL TRADES. 


(46805.]—G.E.R. Locomotives —Tf Mr. Hall 
means the inside-cylinder four coupled tanks, 580 
class, they are being built at Stratford. The six 
coupled goods I have been unable to obtain dimen- 
sions, &c., of; but a driver told me that cylinders 
were 19in. by 2Gin., and wheels, 5ft.—H. S. P. 


[46933 and 47036.] Photographing in Ceme- 
teries and Photographing Public Buildings 
(U.Q ) —Though addressed to Mr. Wetherfield, 
theso queries being still unanswered, I give the 
following :—No doubt an order is necessary to be 
able to photograph the monuments in cemeteries, 
such places being in the nature of privat» property, 


even after the consent of the owner of such monu- 
ment has been obtained. No order is necessary to 
photograph public buildings, except situated in 


any of the royal parks or gardens ; for taking pho- 
tographs in the latter, a license is required, such 
licenses being issued by Her Majesty’s Commis- 
sioners of Works, &c., at 12, Whitchall-place, 
London.—DITToN. 


[47002.]—Black Paint for Window-Sashes.— 
Avuy good black paint, properly laid on, will do; 
but all blacks should have varnish added. If 
vegetable black is used, grind in boiled oil, not raw 
linseed, and add a little oak varnish or copal. If 
ivory-black, grind in turpentine, and dilute with 
turpentine, gold size, and varnish. The gold size 
and varnish are required to bind the pigment. The 
ivory-black will need varnishing after it is dry, as 
it dries dull; but the vegetable black, pea f 
the way, should havo a little driers added, wil 
probably be glossy enough. Try it first, and if 
not, add a greater quantity of varnish, or varnish 
after it is dry.—T. P. 


(47009. ]—Naval Architecture Government 
Science and Arts Exam.—Thearle’s © Naval 
Architecture’? (Collins) will enable querist to 


You can sharpen | answer many of the questions; but I suppose ho is 


practical knowledge, such as can be 


yard, is required. In fact, an 


stage without studying a book at all.—S. R. 
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[47013.]—Steam Launch.—I am not sure I 
quite understand what it is querist wishes to know, 
for heseems to have ascertained that he can keep 
a boat off any stairs if he does not get in any one’s 
way. Practically, unless you are always on or 
about the spot, it is good policy to give some one 
a trifle to take charge of the boat, and especially 
so inthe case of a steam-launch. Cannot you find 
someone with waterside premises, as a steam- 
launch kept knocking about near public stairs runs 
some risk of injury, from the fact that it ‘has no 
friends’’ looking on ?—YACiIITSMAN. 


[47056.]—Bacteria.-—In further reply to ‘‘ Cyg- 
net,” the treatment of the barm- mash, as described 
on p. 359, is such as would produce diseased yeast 
in the highest degree. 155° Fahr., asa mashing heat 
for malt, or crushed unmalted grain, is a diastaso- 
killing and starch-dissolving temperature that will 
leave the substances acted on better fitted for pigs’ 
food than the propagation of alcoholic torule. In 
my first letter on this subject, I did not mistake the 
purpose of the barm referred to. Alcoholic fer- 
mentation, whether in boiled wort for beers or un- 
boiled wort and grains for distilling, is due to the 
reaction of Saccharomyces cerevisic on inverted 
hydrocarbons. Dut these ‘‘ disease ferments,” 
which have their origin in the non-coagulated 
endosperm, are also reacting—attenuating—on the 
same hydrocarbons, and the product of their 
action is not alcohol, but various acids. 
Hence the majority, I believe, of the home 
distillers use and tind more purity and 
profit in the yeast of ale and porter than in 
struggling with their thoroughly diseased yeast 
arising from the fermentation of unboiled worts. 
“Cygnet” maxes two distinct mashes: the first 
or barm mash is for the propagation of torulm to 
be sown in the second thick mash for alcoholic 
fermentation. My recommendation of sedimentary 
fermentation and yeast was for the first or barm 
mash. But itis quite possible, by varying his pre- 
sent system of mashing, for **Cyguct”’ to have a 
purer yeast. Our system of growing barm for 
breadmaking diff rs only from his in details. We 
use malt, wheat flour, hops, aud water. We mash 
for two hours 3lb. melt in three galiona of water 
that has been boiled and cooled to 160° Fahr. ; the 
malt grains are then strained from the liquid and 
pressed, and tha liquor, when cooled to 110’ Fahr., 
has incorporated with it 33lb. of thoroughly sound 
glutinous flour, not tco finely dressed. This batter 
of flour and malt infusion is then scalded with six 
gallons of boiling water (in which 20z. of hops may 
have been boiled for twenty minutes in a tin 
perforated vessel) in three parts of two gallons 
each, and stirred briskly and thoroughly between 
each. Theo heatof the wno!c then is 140° Fahr. ora 
few degrees over, and in 24 hours it has cooled to 
80° Falr., when fermentation is started with 1! 
gallon of old bsrm; or, we add no old barm, 
in which case the quautity of malt is 5lb. instead of 
dlb., and one hanarul each of flour aud cane-sugar, 
and the tub holding these things is kept where 
the temperature is constant within a few degrees 
of 80. With the addition of old barın the nevw 1a 
fit for bread-making in 2 hours; without old 
barm, and scltf-fermented (spontaneous), if is 
ready for use in 48 hours, if it has been stirred up 
three times during that time. But mark, if I scald 
the batter of flour and malt infusion with 8 or 9 
gallons, instead of 6 gallons, of boiling water, so 
as to bring the heat up tol6vu° Fahr. to 1S0° Fahr. 
instead of 140° Fahr., then, after fermentation, the 
effort to make saleable bread with the barm is 
hopeless ; the bread is low, heavy, and acid, and the 
barm under the microscope is seen to swarm with 
all the acid ferments. So much for bread-brewing. 
What follows relates to patented improvements in 
the manufacture of yeast for distilling fermenta- 
tion. The full details will be found in the “E.M.” 
for July 30, 1880 :—*“ 11b. hops, 20z. quassia chips, 
and 7 gallons of water are mashed for 20 minutes, 
then boiled for 10 or 15 minutes, and strained 
through a cloth or percolator, cooled down to 170° 
Fahr., and 12\b. malt stirred into the infusion ; this, 
after mashing for 15 minutes, has the malt grains 
separated or pressed out, and the liquor allowed to 
cool down to, and is kept at, the temperature at 
which fermentation (spontaneous) will be excited 
and carried on’’—not over 80° Fahr.—‘‘ That is the 
first or starting yeast. Fermentation will or should 
commence in from 18 to 29 hours, and continue 
from 16 to 24; when at 1ts full height take from tho 
toop } gallon and place it in a close jir, in which 
put als» one or less oz. bi-curbonate of 
soda, and then hermetically seal, and keep 
the jar where the heat isnot over 60° Fahr.” Seo 
the “E.M.” for the rest of the details. I 
prepare the ash of figs, raisins, or malt 
grains, by placing them in an iron tube, 
and the tube into a glowing furnace and keeping 
it there till the tube is ata white-heat, and the 
organic matter inside stop3 giving off gas and 
flame. As to ammonia by itself for the invigorat- 
ing of yeast, I think it more harmful than useful. 
Torulæ, as found in worts, are no more nor less 
than free vegetable nuclei, mostly cereal. They 
are propagated by spores; but, Professor Huxley 


and his echoes to the contrary, that is not their 
origin. They are free nuclei, and the most beautiful 
and lasting variety are not vegetable in origin but 
animal in the human mouth. Looking upon yeast, 
then, in worts as the free components of cereals, 
what is required for its healthy and vigorous pro- 
pagation is the mineral elements found in organised 
substances, without which cell structure and pro- 
toplasm, animal or vegetable, cannot be formed. 
These elements are found in the carbonised ash of 
cereals and fruits. As before explained, this ash 
is black, which, for my experimental purposes, is 
of no importance, but these mineral elements can 
be obtained in a colourless form, free from carbon. 
Their kind and proportion has bcen the subject of 
much investigation by many authorities. In dif- 
ferent plants, seeds, or fruits, they vary in quan- 
tity ; but for the practical purpose of invigorating 
yeast the analyses of wheat grain ash by Messrs. 
Lawes and Gilbert will do, and shows per cent. :— 


Wheat Grain Ash. 
Phosphoric acid.. 4968 Magnesia .... 10°70 


Phosphate of iron 2°36 Lime ........ 310 
Potash ....... . 29°35 Chlorine..... ~ O13. 
Soda .esssssese L12 Silica eesse 2 EC. 
Ash of Yeast (Mitscherlich). | 
Phosphoric acid ........0. 41-8 
Potassa 63.6 o6 oss oo eed 29'S 
Magnesium phosphate .... 168 
Calemmmi 2s 20a4<e5odae w= 29 


The phosphoric acid and lime may be found in 
lime or bone phosphates, but one form of the ap- 
plication of this is the subject of a patent by 
Professor Graham, valued at the modest sum of 
£20,000. The necessary equivalents of soda and 
chlorine will be found in common salt—W. A. 
TOMS. 


[47071.] — Railway Trucks.—The waggons 
used for goods and mineral traflic vary upon the 
dierent lines, and soms companies have a3 many 
as six different sizes for the same class of trafic. 
Tho average size will be found to be from 15ft. to 
15ft. Gin. in length, outside, and from 7ft. 4in. to 
7ft. Gin. in width outside.—-CLuMENT E. STRETTON. 


[47110.]—Template.—Nicply 46424 will answer 
all “D. D. M. L.” requires.—Jack or ALL 
TRADES. 

[£7145.j—Aluminium.—If “ Zelia Naien ” will 
give me his address, I think I could help him out 
of his difficulty, as I have had considerable experi- 
ence in Metallurgy. I could scarcely give him full 
particulars in these columns.—E. SELLON, Eccles, 
Lancashire. ' 


(47159.]—Heating Greenhouse.—It is a mis- 
take to have gus-stove inside. ‘The flue-pipe should 
be taken into a chimney that has a good draught— 
one that is most in use—say, kitchen. Gas-stove 
being inside, it is dest to cut off all communica- 
tion, by having metal cover made to fit over it, 
with woell-fitted door for lighting purposes, and 
inlet-pipe (to supply air for combustion) coming 
from outside. If this is not clear enough, write 
Il. MANTIELD, London-road, Twickenham. 


[47174.]—S2ft. Pedal Reeds.—Thanks to Mr. 
Huxley for his hints, but I should not care to 
undertake to carry them out without competent aid. 
My past experience of meddling with reeds is, that 
it is a very delicate business, and best let alone by 
amateurs. In reply to Mr. Fryer, the instrument 
will be a two-manual of five rows, with inde- 
pendent pedal three rows, each 27 notes (32ft.! 
16ft., and Sft.), my object being to avoid coupling 
manuals to pedals, which I have hitherto found 
unsatisfactory. I do not know siza of reeds: should 
I have to gct them made specially -—ARIEL. 


[47175.]—Varnish.—I think if “ Varnish”? will 
try the following, he will find it useful and cheap: 
Seed-lac, llb. ; methylated spirit, 1 gallon. I have 
used this for some time and have had excellent 
results. Seed-lac is a cheaper form of shellac, and 
should be placed in a jar withthe spirit and occas 
sionally shaken, and then decanted. If this is then 
thought too thick, more spirit may be added. If 
“ Varnish ’’ would like a recipe for an amber var- 
nish to be applied to a cold plato, it will be gladly 
supplied by—F. H. H. 


[47184.|—Special Express Train on Mid- 
land Railway.—In my reply, p. 362, I mentioned 
that T.R.H. the Prince aud Princess of Wales 
would travel by special expre:s from St. Pancras 
to Saltaire upon the 22nd of June. The train was 
booked to run as under :— 


St. Pancras 


nCras ........ dep. 1.30 p.m 

Kettering ......... „farm. 3.2 n 
or ] dep. 3. 5 99 
ponds a RTA jarr. 4.11 ,, 
London-rd. June. | dep. 4.15 ,, 
Cudworth.......... i E 3.23 ” 
dep. 0.31 ,, 
Saltaire............ arr. 6.15 ,, 


The train consisted of van No. 320; first-class 
carriage, 226; directors’ bogie saloon, No. 1; 
Pullman drawing-room car, ‘* Vonus’’; the new 


Pullman dining car,‘‘Delmonico’’; bogie saloon No. 
733, and van 434, or a load equal 'to 11 ‘ordinary 
vehicles. The train was drawn from St. Pancras 
to Nottingham by engine No. 1516 (driver Lead- 
beatter), not by 1483, as previously intended. 
Although an extra stop of five minutes was made 
at Harpenden, the train arrived at Nottingham at 
4.9 p.m., or two minutes before time. The engine 
was changed, and No. 1511 conveyed the train 
thence to Saltaire, which was reached two minutes 
before time. It may be mentioned that the new 
dining car used upon this occasion will, on the 10th 
inst, commence to work daily, with the other new 
car, as under :— 


p.m. p.m. 
St. Pancras...... 5. 0| Liverpool ...... 4.9 
Manchester...... 9.45 | Manchester .... 4.90 
Liverpool........ 10.35 | St. Pancras .... 9.39 


—CLEMENT E. STRETTON, July Ist. 


[47193.]—Nitrate of Lead.—Nitrate of lead is 
made by dissolving suboxide of lead in nitric acid, 
then it is boiled down ina lead pan and crystalised. 
For stannate of soda you will require two iron 
pans, one 2ft. deep, 1Sin. wide, the flange to be 6in. 
wide, to weigh about 5 or 6 cwt. of the best cast 
iron you can get. ‘The other must be a common 
10-gallon pan. You will also want a flat iron lid 
for the big pan, with a funnel in the centre. The 
following is the receipt: 5 gallons caustic soda, 
401b. common salt crushed, 271b. nitrate of soda, 
201b. feathered tin. You must have the big pan- 
red-hot before you start, and the caustic boiling in 
the small one; put the salt in first, and then the 
caustic will not fly; be very careful, or it will fly 
in your face. You will want two irun slicers or 
stirrers, and when it is fluxed you draw it out and 
dissolve in boiling water. There is another method 
which does not require boiling caustic; bat you 
would have to pay for it.—SHALE. 


[17196.J]—Eloectricity v. Gas.—I am not so 
clever as Mr. Grey, ond do not understand from 
what he intends to differentiate the tom-cat. I 
know if you rub one the wrong way he will prove 
himself electrical in more ways than one, but Ido 
know that ‘‘ Fiddler’s’’ query deserves a more 
courteous answer. It is not because a thing never 
has been done it never can be; in the present state 
of science we cannot say that anything is impos- 
sible. If ‘“ Fiddler’’ has any theory on the subject, 
I would advise him not to feel “ shut up,” bat try 
to work it out. At present, I suppose, there is 
nothing nearer to his suggestion than Doebereiner’s 
iamp, which was invented in 1824; this forms its 
own gas by electricity, and burns it by means of 
platinum. With this to start from, I say, Go on 
and prosper.—ZELIA NAIEN. 


(47196. ]—Electricity v. Gas.—Why don’t you 
try the experiment yourself? Then you will know 
why it is that such a method cannot be adopted. 
Practically, there are any number of beautifal 
experiments that for practical, everyday use are 
useless. Yours is one of them. A gentleman 
came to me, not long ago, with a ‘splendid’’ 
idea. I was to have half the profit of the com- 
mercial working of the idea. It was to revolu- 
tionise gas-makiug ; to dispense with costly 
machinery. I could not mention all the great 
things that the invention was to do. It was to 
provide high towers, and above them lightning- 
conductors, with innumerable points. These had 
to “collect” the electricity in an upper stratum 


of air and bring it down through immense vats of 


water, slightly acidulated, and the vats, of course, 
insulated. Then two electrodes, with receivers 
over them, were to decompose the water. Oxygen 
to be stored in ono series of gasometers and the 
hydrogen in another series. {í had to cool the 
aspirations of my client by pointing ou$ to him 
the failures that would take place, even in the 
beginning of the procoss. He went away a wiser, 
aud, perhaps, a sadder man. Still, I never care to 
damp anyonc’s spirit; it is better to think and not 
succeed, than never to think at all._—W. J. LAN- 
CASTER. 


[47198.] — Wet-Bulb Thermometer. — The 
idea isan old one. You should have a piece of 
parchment over the vessel containing the water, or 
have one of the small fountain ink-bottles, with a 
small neck. You know, of course, that the danger 
is with a tall supply of water, that the bulb will be 
too wet, and consequently, warmer than it 
would be if evaporation could go on only from the 
immediate surface of the cotton covering. The 
water in a long vessel is the same temperature as 
the outside air, and if the supply to bulb is too 
rapid, the wet bulb will indicate too high.—W. J. 
LANCASTER. 


Slog ae aa gusts have never yet 
been at all clearly explained, nor will they be for 
some time. Electricity has a great deal to do with 
sudden squalls. I have noticed sudden gusts during 
a thunder-shower that could be traced as due to an 
electrical discharge ; but there is more that cannot 
be so definitely traced, but I think will be before 
long, as due to silent electrical discharges.—W. J. 
LANCASTER. 


JuLY 7, 1882. 
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[47209.]—Lever Watch.—It is somewhat 
dillicult to assign a correct cause for the defect 
exhibited by your watch. Some part or other 
cannot be so free as it should be. Is there perfect 
freedom in the action of the hair-spring? Does it 
touch the bar of the regulator in vibrating 
between the two small curb pins’ Does the revo- 
lution of the balance increase or diminish when 
held in different positions? Can you perceive any 
difference in the sound or beat when steadily 
held to the ear in various ways? The hairspring 
should work freely between the pins, and should 
in every way be free from the bars of the 
balance and from the regulator itself. The 
action of the balance should be the same, 
in whatever position the watch is held. ‘The 
beat, too, should be the same, however placed. 
Sometimes a minute piece of bristle may hang 
up and obstruct the freedom of a particular wheel, 
or a small piece of pegwood may ba left in a jewel- 
hole (when it is a covered jewel), orin putting to- 
gether you may have slightly burred one of the 
pivot holes in one or the other of the plates, which 
would bind the wheel when bearing to that side. 
You will see that the error complained of may pro- 
ceed froma variety of causes. It sometimes happens 
that when a spring gives up the ghost, the chain is 
violently jerked against the stafit, and unless the 
watch is fitted with a staff-guard pin, the pivots, or 
one of them, may get a trifle beut—uot enough to 
altogether stop the watch, but suficient to retard 
its action. Your best plan would be to take down 
the watch ard closely examine every hole and pivot, 
if you cannot ascertain the cause otherwise. Itis 
useless to overset the spring. A half or a three- 
quarter turn of tho ratchet wheel generally 
suflices. In over-setting you run the risk of again 
breaking the spring, or, perhaps, the chain. You 
were perfectly in the right in oiling the jewel-holes, 
The policy or oiling the ruby-pin is open to ques- 
tion. In cases where the lever-fork is indented or 
rough, a little oilis a help, so long as it is free 
irom coagulation. Should it thicken, it would 
prove more of a hindrance. <A well-finished es- 
cavement and roller require little or no oil, except- 
ing where the escape-wheels are made of steel ; 
then it should not be omiited. Write again and 
report progress.—ALFOJOE. 


[47211.] — Magneto-motive Force. — S:e 
answers to 47179, and also read carefully Prof. 
Ayrton’s lecture on p. 4, and get acquainted withthe 
Ammeter and Volt-meter there referred to. The 
methods of applying electricity to magnetic motors 
are very various, but the **Gramme” appears to be 
reckoned among the best—dceseribed in a back 
number of the ExeaLisiı Afecuanice.—J. IL. 
HUXLEY. 

[47214.]—A Clock to Strike Quarter-Hours. 
—in reply to ‘A Poor Irish Boy,” I must say that 
I think you may as well try to extract sunbeams 
from cucumbers, or to make a silk purse out of a 
3ow’s ear, as to hope to make your clock strike the 
quarters. I know of no plan by which a clock of 
the kind described could ba made to do so, unless 
it was by putting an entirely new set of wheels 
and leversin place of the present ones. In my 
opinion the game would not be worth the candle, 
as the saying is. I should be happy to assist you 
if I could sce my way clear to do so; but I cannot. 
I imagine your clock is not a vilt one, if itis an 
American. The majority of the American clocks 
now in the market are lacquered in a manner that 
very closely resembles gilding. The colour is so 
nearly alike, and the finish so good, that an un- 
practised eyo may easily be deceived. Unques- 
tionably some of the best «rc gilt. Lacquering is 
done by boiling or dipping the metal im diluted 
nitric acid, and after being thoroughly cleansed 
and dried, it is heated and painted over with pre- 
pared and coloured spirit varnishes. A considerable 
amount of skill is required on the part of the 
workman to produce an even and eatisfactory 
appearance to the work: so if you attempt the 


job, you must not be surprised if the condition of 


your clock gocs from bad to worse. —ALFOJOE. 


(47218.]—Circulating Decimals.—Three years 
ago I purchased a copy cf Heury Clark's 
‘+ Rationale of Circulating Decimals, Ce.” A new 
edition of 215 pages, and 6 copper-;lates. London, 
1794. Itis the best work that I Lave met with on 
the subject. A. J. Smith, by appointment, can 
come any evening and read the 10 pages of pre~ 
face and 7U pages of matterin e said subject, if 
he likes to advertise his address.—S. J. 


[47220.] — Picture-Frame Making. — After 
tryiug various methods of muking frames, I find I 
can make the best job by (after mitring) just 
touching each mitre with glue, Ictting dry a short 
time. ‘This stops suction, otherwisa the end grain 
of wood will absorb glue which is intended to 
hold frame fast. I then takes the pieces, two and 
two, glue them, rub out supcrtiuous glue, setting 
them to intersect perfectly. Leave them a 
sullicient time to dry, then put a brad or twoin 
each : then put other joints together in same way, 
bracding them also when dry. 1u this way you can 
sot each mitre properly, which is almost impossible 


to do by nailing at timeof glueing. Although the job 
may bea little longer about, it is the best in the end. 
A trying-plane must be used, kept sharp, and I set 
the break-iron well back when making mitres. My 
mitre-board is simply a piece of inch stuff, with 
two pieces glued on at the proper angle, and held 
down on bench by two screws.—CoTswoLp. 


[47226.] — Picture- Frame Making. — If 
Savory’s mitring board is untrue, I should at once 
drop down upon him with aletter of remonstrance. 
He is a frame-maker, and is well-known in his 
own town and neighbourhood. His book upon 
frames and gilding gives also full details upon the 
subject, with illustrations. Mr. Hines, of Nor- 
wich, also sells a mitre-board and cramp, and 
so also do Booth Brothers, of Dublin. With sharp 
plane and truo board, a mitre ought to come out 
true; but practice has something to do with it. If 
the pieces are put accurately in place for nailing, 
they will not remain so. Set one upright in the 
vice (properly protected) and let the other slightly 
overlap its true position ; then bore and nail, and 
the act of nailing will drive it down into place. 
But Hines and others advertise clamps to secure 
the mouldings in place, which are advantageous to 
those who are not adepts. Practice on some 
ordinary bits cf moulding: it is a pity to use speciel 
stuff until perfect in the inanipulation. “J. J. A.,”? 
Liverpool, uses a good plane, and evidently suc- 
cceds.—O. J. L. 


[17228.] -Telephone.—You will require from 
?0z. to loz. of 36 wire on the bobbin, but if you 
have orly a short circuit you can use No. 30 wire. 
The bobbins ought not to be too wide; if the width 
is made equal to the diameter of the core, then 
wind until the depth of wire is equal to diameter 
of core, and you will have the most successful 
telephone you can make.—W. J. LANCASTER. 


[417231.] — Insulating Ilaterial. — Ficld’s 
Nigrito is the best substitute for indiarubber for 
insulation. It has nearly four times the iusulating 
power of rubber, and is sold at a much lower price. 
—ARTHUL SMITIL. 


[47233.]-—To rir. Lancaster.—Any cf the steel- 
tape makers would make the band for you. Per- 
haps Chesterman’s, of Shetheld, would make it for 
you. Probably a good band-saw maker would do 
it; but Ishould prefer the steel-tape makers. You 
do not say what strength you want the steel; if 
very light, a clock-spring maker would be about 
the best to go to.—W. J. LANCASTER. 


(17231.] —Weight of Girder. —A box girder 
12ft. long, to break under a load of 1 ton, would 
be but a toy or model. Tue following would give 
such a model :—Top aud bottoin plates din. by tin., 
webs cach 24in. by liu., four anele-irons, each tin. 
by jin. by lin. ; the brenking weight in centre by 
calculation of this girder, if fixed at both ends, 
would be ‘9f of a ton; weight 771b.—DITTON. 


[47256.]—Cbject-Mounting.—You will find 
Notuing better than glycerine and gelatine, and 
one of the simplest methods of muking itis given 
by Beale. A small quantity of gelatine must 
first be soaked in cold water until it becomes quite 
soft, then melt it by putting it into some hot 
water—not too much, but sullicient to make it 
about the consistency of starch ; then mix anequal 
quantity of glycerine with it, und before bottling 
it well mix the two together, then bottle it and 
keep it covered. Wheu wauted to be used, put it 
in a cup of warm water for a fow minutes. You 
will find this mountiug-iluid capital for all tissues, 
—W. J. LANCASTER. 


[47289.] — Deafness.—I suffer from chronic 
catarrh of the ear which has produced deafness. 
I went to Dr. Dalby, and he gave the same advice 
a3 Dr. Edmunds, only recommending Borrough’s 
Inhaler, Snow-hill, London, price 12s., and to 
take air into tho lungs, and to force some through 
the ears, which he told me would prevent my 
getting worso, Which it has done. The inhaling 
requires great perseverance, it being six months 
before I received benefit from it. It has been 
beneticial to others who have received the same 
advice Dr. Edmunds gives. Could Dr. Edmunds 
tell me if he hus had any experience in mechanical 
contrivances for the ear, and what is the best and 
most convenient’ I want something to use in 
church, and at lectures, &c. Can they be safely 
recommended? Do they improve or injure the 
hearing ;—Joun ALEX. OLLARD, F.R.M.S., En- 
field. 

[17213.] —Dry-plate Photography. — If 
oe J. N.” will foilow the instructions given by 
J. B. Stephen on p. 10 of this volume, I think be 
will be satistied with the results. I have made 
two double dry slides at the cost of dd. each, that 
is besides my own labour, not tuking that into 
account. I got my board at a picture-framing 
shop, and give 5d. fora Cft. picce; hinges for the 
sano three-halfpence per pair.— it. T. B. 


[17244.]—To Mr. Lancaster.—About a month 
ago I gave the very instructions you ask for. You 
will find it under Medical Coit. The battery you 
speak of I suppose meausa coil, If you cannot in 


back numbers find just what you want, let me 
know, and I will tell you exactly how best to go to 
work. At the same time, let me know whether 
you have any cells atall; if not I will tell you how 
to make the simplest form.—W. J. LANCASTER. 


[47245.]—Electric Bells.—Most probably the 
fault is due to bad earth. Isaw some time ago just 
such a case; the earth at one end consisted of a 
wire pushed into the grouud about lft. When the 
ground was very damp bells would ring and all go 
right; but the moment ground was at all dry the 
bells and telephones ceased to work. Of course, I 
am assuming that your iron wires go to earth: if 
not, then, of coursa, the fault will not be as above ; 
and I should advise you not to use the iron return- 
wire, but simply to carry a wire at each end, either 
to the gas-pipe or to the water-pipe. There is 
something wrong with the insulation somewhere.— 
W. J. LANCASTER. 


[17256.]— Surface Condenusing-Engine for 
Launch.—The difference will not be so much as 
you imagine, so far as driving aud attention are con- 
cerned. Inthe first place, you will not have the 
benefit of exhaust fire-draught; but the boiler 
pressure need not be so high, as it is necessary to 
keep it in the “ suffers.” The chief extra you will 
have to watch is the vacuum gauge, which should 
be tested by indicator, as nine out of ten of 
them are an inch or so out. ‘The vacuum should 
stand at least 2iin.; the more you get the better. 
If the vacuum is found to decrease, try your hot- 
well (overflow from air-pump), for temperature 
with thermometer. Ifover 125° Fahr. your circu- 
lating-pump is not working well, or the tubes 
want scaling, and if not soon done, the increased 
heat will form a thick cruzt round them and pre- 
vent condensation altogether. Irregular, jerky 
movements of the gauge index point to the 
renovation of tha air-pump packing. You should 
bearin mind that vacuum costs in production, 
nothing but the working and wear of pumps, and 
every Jin. iss effective as a pound of steam per 
square inch cf piston, which cost coal and labour 
in putting in the furnace. You must also look out 
for leaks in exhaust-pipes, condenser ends, and 
tubes, so that no air cun enter, and the drain taps 
on cylinder end kept tight: also piston seen to 
occasionally, as all these things are fruitful sources 
of annoyance to thoss in charge of condensing- 
engines. —F RED. WALKER. 


[47259.]—To Mr. Lancaster.—You have in- 
sullicient wire aud have wound if wrongly; you 
must wind round znd round like cotton on a spool 
aud not as on a shuttle; wind on each leg at least 
‘lb, to Yb. of, say, 16 cotton-covered wire. The 
armature is, of course, much more like a shuttle, 
and the winding is In same direction as the cotton 
on ashuttie: but the mavnocets must bo wound 
differently unless yon want to waste all your cur- 
rent.—W. J. LANCASTER. 


(1726!.J—Lightuing-Conductors.—The best 
form is Vyle’s patent ecasily-tested lightning- 
conductor, which is a cabis made of 90 per cent. of 
pure copper, with an insulated wire as its cure, for 
esting the condition of the conductor, and also 
whether it continues to make good earth. To 
make the best earth, is to carry your conductor 
undergronnd—away to water, If possible. Ir not 
able to do so, get a good clay soil, on which lay a 
bed of coke; wind the conductor round a large 
iron plate, and solder it on, laying the tron plate 
on the bed of coke, and then again covering it 
with coke; this will give you the best possiblo 
earth. I may mention that the cable testing 
wire for carth connection ouzht to have the 
resistance of 1 ohm. — DERBYSHIRE. 


[47265.J]—Forecast of Storms.—About the best 
book you can read is * Weather Warnings,” Houl- 
ston aud Sons, London. If you read this through 
several times, you will know more of weatherology 
than you appear to know now; but don’t prophesy 
until you have made at least 50 entries that have 
all come true without one failure: then you will be 
on the right track. Don’t ende.vour to go further 
ahead than one day, or you will be wrecked.—W. 
J. LANCASTER. 


(47265.]—Forecast of Stoxms.—My barometers 
were made as followz:—i'wo pieces of soft glass 
tube tin. diameter wcre sealed each at one end by 
means of a spirit-lamp; next, ono piece was beat 
about Jin. from the sealed eud into a U-shape, 
ullowed tocool, and then filled with mercury; it 
was then heated in the svirit-lamp until air-bubbles 
were expelled, and as soon as cool enough to handle 
the end was sealed. In tbi; manner I hid a glass 
rod 52in. long aud turned up Tir., full of mercury, 
scaled at both ends. J afterwards discovered tbat 
good scaling-wax would effectually close the 
shorter limb if the after operations were carefully 
conducted. This mercury tube was sealed and 
suitably framed, the short end was opened by 
meaus of the spirit-lamp, and a register for three 
mouths was mado out and filled up day by day, as 
my barometer indicated, and in three months I 
found that storms had passed over us as follows :— 
September 15th, 1880, an interval of 20 days and 
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storm 5th October; interval of 22 days, storm 


27th October; storm 14, 16, and 18th November. 
Interval of storms then appears to be about 20 
days. I again made out a three months’ register, 
with this result— November 18th to December 29th, 
a double period of 41 days and storm period light, 
but compensated in 19 days by the great snow- 
storm of January 17th und 18th, 18Sl. I next 
found the storms accelerated during tho summer 
solstice, so that the interval was shortened to 15 or 
17 days, and would ask my querist to look through 
pages 122 and 123 of E. B. Denison’s ‘“ Astronomy 
without Mathematics,” where he may find a reason 
for the difference thus noted. But return to our 
other tube left sealed at one end, then half filled 
with water, then bent in the spirit-lamp similur to 
the other tube, next drawn out even and straight, 
so that the short limb was no thicker at its termi- 
nation than a pin such as ordinary stockings are 
knit upon. A turn or two brought sufficient 
water in my narrow limb of 8in. long, then it was 
framed and scaled, and hung in a cool shady 
place, and found to give unerring indications of 
coming rain, and especially thunderstorms. The 
two instruments are hung side by side. They are 
both valuable: the mercurial gives pressure only, 
while the water-glass gives notice of local rains, 
&c. If my queriet sends me a stamped envelope 
for reply, he shall have diagrams of past storms, 
which will show him at a glance what my dis- 
covery is. A gentleman F.M.S. wrote me that he 
used the method, or interval of 20 days, but that 
certain others of the Meteorological Society wanted 
no information from outsiders. In reply, I would 
say, if: they have secrets relating to weather 
science, that such secrets are likely to be dis- 
covered. It is singular, but true, that our 
worst storms have not been foretold by the 
scientific meteorologists, with all their firat-class 
appia T M. Garpner, Byfield R.S.O., 
orthamptonshire. 


[47270.]-—To Mr. Lancaster.—You can take 
the front lens to pieces, but be sure that it, the fog, 
is between the lenses; often the front surface of 
flint has an oxide on it giving it a foggy appear- 
ance; this you cannot remove. If it is between the 
lenses, then put lens on a plate and place in a warm 
oven, then when quite warm you will be ablo to 
slide the top lens off; clean when cold with turpen- 
tine, and re-cement with clean Canada balsam— 
bake until the balsam round the outside of lens is 
hard, then allow to cool; clean the balsam from 
round lens and put into. cell again.—W. J. LAN- 
CASTER. 


[47275.]—Oak Graining.—You have nothing 
todo with umber mixed in table-beer; but first 
paint the ground the tint you require—if light, 
using white lead and yellow ochre; if dark, 
adding Venetian red or burnt umber; in fact, 
many pigmonts like sienna, burnt and raw chrome, 
Oxford ochre, &c. You can buy the graining 
ready made, or you can make it by grinding up 
burnt umber and raw sienna, or Vandyke brown 
instead of the umber if it is required dark; thin 
with equal parts turpentine and linseed oil. The 
beer business is for distemper work. Why don’t 
you get one of the handy-books on painting, which 
will give sufficient hints to start you, and if you 
looked through back volumes of “ours” you 
would find many hints.—T. P., 


_(47275.]—Oak Graining.— Get a pint of linsoed 
oil and a pint of turps mixed for thinnings, }Ib. 
dryers, jib. raw umber ground in oil, and half a 
ball of whiting. Mix whiting to a stiff paste with 
thinnings, then place it and the dryers in paint- 
pot, adding half the umber. Mix well together, 
then add about a pint of thinnings. When well 
mixed try it; if too light, add umber; if dark, add 
thinnings. When got to proper shade, rub a little 
on and comb it; if the combing shows a tendency to 
run, add more whiting till it has body sufficient to 
stand the comb, remembering at the same time 
that the principal thing is to rub the colour on 
evenly, which cannot be done unless it is very 
thin, and even then it requires a lot of practice 
with the brush to be able to do it nicely. The 
only difference between light and dark oak is the 

uantity of umber or other stain used in mixing, 
the whiting or dryers having no effect on the 
shade, merely forming the body. To overgrain it 
rub down with wash-leather damped with whiting 
and water, then take vandyke brown ground in 
water. Mix it very thin with beer and water, and 
darken styles and shade up where required; using a 
sponge to wipe out the lights and a badger to 
soften. Don’t try to shade it up too much, as you 
are very liable to get it patchy; but keep it as 
quiet as possible, then nothing but the want of 
skill will prevent you doing it well.—E. COKER. 


[47276.] — Electrical Indicator. — If 
“Troubled ” will call or write me, I shall be 
happy to show him just the instrument he re- 
quires, also an electric water-alarm and register of 
the fluctuation of the same, as fitted to all locks 
on the River Thames. The apparatus he requires 
can be worked through a single wire, and reads 
the level to an inch for any depth, and can be fitted 
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for a very moderate sum.—T. R. BBRATLSFORD, 
Thames Conservancy Office, 41, Trinity-square, 
E.C. 


(47278.]—Patented or Not ?—I made a tube 
magnet about fifteen years ago; it is no patent.— 
GEORGE TOLMAN. 


[47278.]—Patented or Not P—Patented it is 
unless it has lapsed ; but the patentee would scarcely 
fight the matter, seeing that the system was in use 
many years before the patent. Some applications 
of it might no doubt be patentable. but not the in- 
closing tube in itself.—Siema. 


[47279.]—Spoilt Glass Shelves.—Wash them 
in hydrochloric acid, then if that don’t remove the 
cloudy patches, rub them with putty-powder 
(oxide of tin) and leather.— ALBERT SMITH. 


[47280.]}—Legal.—It is really impossible for me 
to answer this question without having fuller pèr- 
ticulars, as to the kind of name, and as to the 
terms of the dissolution of partnership. ‘‘G. B.” 
begs the whole question by calling the foundry his 
own, when, up to the date of the dissolution, it 
was as much his brother’s. If the brother went 
out of the business and left ‘* G.B.” the good- will, 
&c., he also left him the name, if it is not his own 
name, and he has no right to use it elsewhére. 
But I say this with reserve, as these points are 
difficult to decide in the dark.—FRED. WETHER- 
FIELD, Solicitor, 2, Gresham- buildings, Guildhall. 


[47281.] — Tricycles. — For good, all-round 
work I should recommend a double-driving chain 
machine, back steering, of the ‘‘Cheylesmord’”’ 
style, where the rider is placed well over his work, 
and in the best position to utilise the greatest 
amount of power. Rotary motion is also much 
easier than lever motion, and friction is less than 
in lever machines. Challenge No. 1 is a véry 
pens machine, and not suitable for hill work|— 

RIEL. 


(47282.]—A Foreground Query.—You should 
get “í Hints on Sketching from Nature,” by N. E. 
Green, published by Messrs. G. Rowney and Oo. 
Get PartI., and read Chapters IX. and X., which 
will solve your difficulty.—A STUDENT or Lanp- 
SCAPE PAINTING. ' 


[47283.] — Launch Tubular Boilers. — Th 
specific gravity of the water in the boiler should 
be under 1:0S7, as the salt commences to form 
scale above that point. The best plan will be to 
buy a cheap salinometer, about 2s., which is 
graduated to 32nds of saltness; at 3/32a black 
line is drawn, and the density of the water should 
be kept below its flotation. As regards blowing- 
off, there should be two blow-off pipes to your 
boiler, one about half-glass, or ordinary watert- 
level, and another at the bottom, both communi- 
cating with the sea. Tha first is a scum-cock, and 
should be used whenever there is a scum upon the 
surface of the water in the gauge-glass, that being 
a sure indication of scum upon the surface of 
water in the boiler. The bottom cock should be 
used, say, every two hours in sea-water, and if 
the feed-pumps throw sufficient water about } of 

lass should be blown out, and salinometer tried 
or density and temperature. At specific gravit 
1 087, it should boil in open air at 216° Fahr. | 
have found a good plan in such small boilers (ip 
cases where the launch could stay for a couple of 
hours, at anchor or alongside a wharf), to draw the 
fire, save a small spark or so for relighting, than 
blow the boiler off, keoping the blow-off cock an 
after the boiler has ceased blowing, the vacumn 
that will exist within the boiler, will, by the 
external atmospheric pressure, cause the cle 
water to rash in through the blow-off, which shut 
when high enough in the glass gauge; fire up, anil 
you will find that you have a clean start at a sma 
expenditure of time.—FRED. WALKER. 


[47286.] — Ohromograph. — Well soak your 
gelatine in cold water until soft. To every 2oz. of 
gelatine add 4oz. of glycerine and joz. of oxide of 
zinc.—ALBERT SMITH. 


[47287.|— Magneto - Electric Machine. — 
When the-bobbins are parallel with the magnet, 
the end of spring should be on the centre of the 
round part of the spindle where it is filed flat, but 
spring must not touch the flat part.—Groraz Tor- 
MAN. ' 

(47292.] — Bunsen Battery Connections. — 
You can copper and solder a wire on, but it will 
need very careful protection against the acid. There 
is no reason why ordinary soldering flux should not 
be used in such a case, as it can be washed off; but 
rosin can be used instead.—Siama. 


(47292.|—Bunsen Battery Connections.— 
You might twist the wire rouod the top, and give 
a coating of Brunswick black, or drill a hole in the 
carbon and screw your wire into it. When you 
uze spirits of salts, well wash the joints, so as to 
get rid of the acid.— ALBERT SMITH. 


[47292.—Bunsen Battery Connections — 
Cast a leaden cap on top of carbons, inserting a 
piece of copper wire in the metal before it has set. 
Solder this wire to the one attached to the zine. 
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Spirits of salts may be used for soldering, taking 
care to wash off all traces of the salts afterwards. 
ARTHUR E. MORRIS. ‘ 


[47292.|—Bunsen Battery Connections.— 
If the carbons are of very hard stuff, drill a hole in 
the thickest end, tap it, and screw a brass terminal 
in. Have had some in use seventeen years, and 
are perfect at present. Carbons must be din. 
longer than porous cell, well waxed and varnished 
for 4in.—GzEoRGE TOLMAN. 


[47292.]Bunsen’s Battery Connections.— 
Fall instructions have been given many times in 
this journal for depositing copper on battery car- 
bons. It makes a first-rate connection, if done as 
recommended by “ Sigma.” If you do not wish 
to use spirits of salts, all you have to do is to file 
some portion of the copper surface bright, sprinkle 
on a little powdered rosin, and solder in the usual 
way. I, however, never found the spirits of salts 
give any trouble: and it was much handier.—J. 
HEZMALHALCH, JUN. 


[47296.| — Object -Glass Making and Cor- 
recting.—As “J. C. L.’s”? query on this subject 
really touches the very heart of the matter, and 
requires a lengthy explanation, I must ask him to 
wait some time yot. I have no doubt that he will 
find in the general description it is my intention to 
give in my letters on o.g.’s what he needs. I 
should like to read Mr. Godfrey’s letters much ; 
and thank “ J. C. L.” for his offer. Will he kindly 
send them to ‘‘ Orderic Vital” for me ?—PRIsMA- 
TIQUE. 


(47298.]—Examination of Malt.—Why not 
use a vacuum filter? They are very rapid.— 
ALBERT SMITH. 


[47298.] — Examination of Malt. — Rapid 
filtrations are usually performed by connecting 
the filter and its contents with a Bunsen or other 
form of filter-pump. When the pump is started, 
the air within is exhausted and a vacuum is formed ; 
tbe pressure of the atmosphere on the surface of 
the liquid causes it to be rapidly forced through 
the filter. As filter-pumps are expensiva pieces of 
apparatus, and, most probably, the querist will 
prefer something cheap, I will tell him how to 
make an afiair to fulfil all requirements for a few 
pence. Get a large wide-mouth bottle, of about 


600z. or S0oz. capacity; fit it with a perfectly 
sound cork, through which bore two holes; in one 
hole insert a piece of bent glass-tubing and into 
the other the fannel. 
funnel, and the liquid to be filtered poured in; the 
mouth is then applied to the tube A, and the air 


The filter is placed in the 


sucked out; the atmospheric pressure forces the 
liquid through into the bottle. Too much pressure 
must not be applied, as it is apt to break the 
bottom of the filter-paper. A small cone of plati- 
num-foil, pierced with holes, will prevent this 
accident.—ARTHUR E. MORBIS. 


[47300.]—Proportions of Cylinders.—Therule 
for finding the proportion of the L.P.C. to H.P.C. 
in compound engines, is to divide the area of large 
cylinder in square inches by square root of rate of 
expansion ; result, area of small cylinder. Still it 
is difficult to go into calculations on compound- 
engines without an elementary knowledge, at 
least, of algebra. The advantages of dry steam 
are (always presuming that superheating is not 
carried too far), increase of work done by engine, 
in consequence of pressure being raised; and in 
the case of well-lagged cylinder and steam-chest, 
considerable less loss by radiation than by wet 
steam, and the economy of the heating or drying 
process, which may be done by utilising the waste 
products of combustion before passing up the flue. 
The advantages of wet steam are: first, that it 
does not destroy the valve-face, cylinder, piston, 
and packing, like dry steam, nor does it require a 
superheater. Ireally am ata loss to answer your 
third question, without the aid of algebra; but I 
will cull an extract from Fairbairn’s table that, 
perhaps, may suit your purpose— 
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Temp. of 1 atmosphere = 212? Fahr. 


” 2 ” = 290 ” 
” ò, 3, = 24 9 
” 4 ” = 292 °, 
29 a ” = 30; 29 

6 =320 7 


39 
— FRED. WALKER. 


(47301.]—Vacuum Tubes and Coil.—Your 
zinc is either broken, or the insulation is bad and 
the current escapes. Are the connecting-vires in 
contact properly ?—GroRrGE TOLMAN. 


{47301.]— Vacuum Tubes.—The cause of čan- 
cing is an imperfect connection somewhere. Tho 
most likely place is at the loops of the tubes where 
the wire is simply hooked in.—Siqma. 


[47307.]—Mildew on Vines.—Have you tried 
ermanganate of potassium? I think that might 
o. I have used it for other :hing:.—ALBERT 

SMITH. 


(47309.]—Clarionet.—1. The ciameter of bore 
cannot be determined theoreticaiiy. In practice 
the following sizes are best:--C clarionet, 14:5 
millimetres; B flat clarionet, 15:5 millimetres ; 
A natural clarionet, 16°0 millimetres, although some 
makers bore all the set of clarionets at 15:0 milli- 
metres. The objection to this is that the C 
clarionet is shrill, and the A clarionet too tubby. 
As to length of tube, C concert pitch takes a tube 
of Gjin., 124in., or 25in. long if perfectly cylindrical. 
As to holes, their position depends on their size, the 
lowest hole being half a tone higher than the cut- 
off tube, the highest hole being at least one tone 
high. They must also be placed in a geometrical 
ratio as to distance. There are no books on the 
subject that I know of. Boehm’s book on the con- 
struction of the flute gives a few rules; it is pub- 
lished in German, at Munich; but if “ Old Blow- 
hard ”’ chooses to advertise his address, I will give 
him some information on the subject.— VULCANITE. 


[47312.]—_Dynamo-Machine.—Make the F. M. 
of the form I described a fortnight ago, p. 354, in 
cast iron. The wound part must be 12in. high x 
3 x į. Perhaps you can fitit to your old pole- 
pieces, but don’t spoil the machine on account of 
the old pole-pieces; better in one piece. Wind on 
16 times the total length of wire of armature and 
the same gauge as a “shunt”? dynamo. More 
advice if required.—Grorce Torman, Wolver- 
hampton. 


[47313.]—Tartaric Acid.—This acid often 
contains lime. When this is the case, it fails to 
dissolve in alcohol. It also contains bitartrate of 
potassium ; in this case a residuum of carbonate of 
potassium 1s left upon ignition. It should not give 
a precipitate with chloride of barium. Carbonate 
of sodium sometimes contains sulphate of sodium, 
chloride of sodium, and the efioresced neutral 
carbonate.— ALBERT SMITH. — 


[47313.]—Test for Soda Bicarbonate and 
Tartaric Acid.—‘*‘ Commercial purity ’’ Is a 
rather elastic term to apply to chemical substances. 
What is required, I presume, is to find out if they 
contain an extra amount of impurities. Soda 
bicarbonate, the commercial salt, usually contains 
alittle sulphuric acid and chloride. The former 
is found by supersaturating the liquid with nitric 
acid, and adding baric chloride, when, if sulphuric 
acid be present, a white precipitate will be thrown 
down. The chloride is tested by adding nitric 
acid, as in previous case, and then argentic nitrate, 
with which it forms a white precipitate. The im- 
purer varieties contain, in addition to the above, 
sulphide of sodium and sulphite and hyposulphite 
of soda; extract these by adding dilute sulphuric, 
and passing evolved gas through a solution of 
plumbic acetate. The precipitate formed ought 
to be white (carbonate of lead), not brown; also, 
no sulphur should be thrown down on addition of 
the sulphuric acid. Tartaric acid: The only im- 
purities likely to be found are lime and sulphuric 
acid: the lime to be tested for by adding aminonia 
until the solution is neutral, and then ammoniac 
oxalate; the sulphuric acid by same method used 
for the soda. ‘The commercial ecid is generally 
pretty pure.—ARTHUR E. Morris. 


(47314.}— Rotation of the Farth.—As the r^- 
tation of the earth makes the day, clearly the 
earth rotates just as many times 2s there are days 
—365, or 366 in a leap-year.—H. D. S. 


[A7514.]—Rotation of the Earth.—The querist 
is right in supposing that the Earth’s rotation in 
space is different by one day in tke yeer fron its 
rotation round the Sun. The tirac of one rotation 
in space, us determined by watching trarsits of 
stars, is called a sidereal day, and of these there 
are 566 to the solar year of 365 days. Ifthe querist 
will watch ony star, he will see that it arrives ata 
given point, or at the meridian, aout 3min. “see, 
sooner every day—thatis, about i-3t6th of a cay 
less than tte solar day. This is, of course, equal to 
the amount of the Sun’s motion as seen from the 
Earth) among the stars.—PLONI ALMONI. 


(17515. ]— Harmonium Pan.—TIf ‘“ Gotha” has 
never male a harmonium pan tefore, I. should 


advise him not to commence making one for 2! sets 
of reeds. Let him first try his hand at one for one 
row of reeds, then, if he is successful in that, he 
will have gained some experience, and be better 
able to accomplish what he desires todo. To make 
& pan properly requires practice and some degree 
of skill. Harmonium pans should be made of well- 
seasoned wood, as any warping will render it use- 
less. It is one of the most particular parts of the 
harmonium. Good pans can be bought cheap 
enough, and if you purchase one for 2} sets of 
reeds it will save you a deal of trouble. Should 
‘t Gotha °’ be determined to make one himself, he 
will find all necessary instructions in back volumes. 
A pan with bezch veneers is preferable to one con- 
structed entirely of pine.—G. FRYER. 


(<7816.]|—North Pole of Electro-Magnet.— 
You can wind from either end. The polarity de- 
pends on how you connect the battery.—GEOoRGE 
TOIMAN, 


[(¢7316.]—Electro-Magnet.—If you wind the 
wire in the direction of the hands of a watch facing 
you, that is a right-handed helix ; if connected to 
the positive pole of battery, that end will be south. 
The negative connection to either end makes it 
north.—SIGNMA. 


pou .]—Lewis’s Incandescent Gas-burner. 
—I cannot give the particulars sought for; but if 
the querist wishes I can put him in communication 
with the parties concerned in the matter who could 
give him the information.—J. T. SPRAGUE. 


UNANSWERED QUERIES. 


——+4+—_ 


Tie numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and tf still 
unarsiwered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


Since our last ‘Jaek of All Trades” has replicd to 
40424, 46748 ; “ Ditton,” 46933. 


46701. Moment of Inertia, p. 183. 
46705. Cart Axle Grease, 183. 

46706. Bleaching Palm Oil, 183. 
4Q722. Clockmaker’s Lathe, 183.. 
46723. Marbling Chimneypicce, 155. 
46736. Deliqu-scence of Salts, 183. 
46744. Marble, 1S4. 

46748. Sharpening Carpenter’s Says, 1S4. 
46749. IIay, 184. 

46750. ‘Tricycles, 184. 

46751. Windmill, 184. 

46759. G.W. Goods Engine, 184. 


46996. 
46995. 
470)5. 
47017. 
47028. 
47C31. 


Italian and Spanish Locomotives, p. 271. 
Organ, 271. 

Bank of England, 272. 

Tricycle Making, 272 

Slow Motion for Lathes, 272. 

Blocking Brass Mu-ical Instruments, 272 


Durability of Tubes.—In a recent paper reag 
before the Institution of Civil Engineers of Ire- 
lard, by Mr. Martin Atock, the following is given 
asto the cost, durability, and efficiency of iron 
tubes, as compared with brass tubes of the same 
dimensions, viz., l0ft. long by Isin. outside dia- 
meter :—The iron tubes being 13 w.g. thick, and 
the brass tubes 10 and 12 w.g. thick, one iron tube 
would weigh about 18lb., and one brass tube 
about 221b. Assuming 200 tubes to one set, then 
one sct of iron tubes = 3,600lb., at 4d. per lb., 
£6); interest on £60 at 5 per cent. for 10 
yoars, £30; credit for old tubes, w//; total 
cost of a set of iron tubes, £90. One set of brass 
tubes = 4,400lb., at 83d. per 1b., £156; interest 
on £156 at Sper cent. for 10 years, £78; total, 
£234 : lessCr. forold tubes = 2,200lb. at 43d. per 1b., 
say, £14; total cost of a set of brass tubes, £190, 
Both iron aud brass tubes are credited with a life 
of ten years, which is avout correct for a running 
of 20,000 train-miles, average, per annum, and 
where there are no unfavourable circumstances to 
affect cither metal. Iron tubes are equal in dura- 
bility and efiictency with brass in cases where the 
water wes not injurious to the iron, and where it 
was comparatively free from lime. Surface water 
from bog land scems to suit iron tubes bess. 


Magnetic Bricks.—Some old bricks having 
been observed to affect the compass-necdle by Herr 
Kepner, at Salzburg, in the Tyrol, he then had two 
bricks made from each of eight varieties of clay in 
the neighbourhood, one brick in each caco being 
bake. The unbaked bricks did not affect the 
necdle, but seven of the eight baked bricks proved 
polarly magnetic. Some further experiments hive 
boon made by Herren Kell and Tiiontl. Particles 
of powder of the magnetic bricks adhered to astecl 
mienet, Breuncrite, mica-slate. ergilliceous irone 
warnct, chlorite, aud hornblende were, before 
heating, unmagnetic, but intense heating produced 
a magnetic polarity, the axis of which scemed to 
be perpendicular to the plane of stratification. 


QUERIES. 


——_#4o——_ 


(473'S.J—Ink-Stains on Carpet.—I should be 
glad if any of our readers could give me a reliable 
recipe for a prep»ration to remove ink-stains from a 
light-coloured Axminster carpet, if possible without 
ene it up, without damaging the colour !—Nupa 

ERITAS, 


(47319.]—Ordnance Datum.—Would an obliging 
geologist tell me the meaning of ‘‘ Ordnance datum,” 
and what is the level of the water in water-bearing 
strata with regard to the sea-level? Does the water-level 
pass below Ordnance datum !—Crrrax. 


(47320.)—Portable Target.—Can some reader in- 
form me what thickness of steel plate will repel a bullet 
from a rifle at 100 and 200 yards, and wha; weight per 
sq. ft. ?—as I want to make a portable target, light and 
strong for rough usage.—YRNEN NaMsIAN. 


(47821..—Electro-Deposition of Carbon.—I 
have been experimenting in a small way, and have ob- 
tuned a brilliant black deposit on zinc which adheres 
tirmly ; on copper it was not so satisfactory, but Iam 
not quite certain in my own mind if it is pure carbon. 
Will some one kindly tell me how to proceed to arrive at 
acertuinty ? My appara:us are few and not adapted to 
quantitative analysis. The black deposit will not dis- 
solve in any of the acids.— ZELIA NAIEN. , 


[47322.]—Injured Thigh.—To Dr. EDMUNDS.— 
Some years ago playing cricket I got a severe blow of the 
ball in the thigh or groin, and atter a little it swelled up 
and came toa suppuration, but healed up, and I have 
had not any trouble from it since, until a few weeks ago, 
when I felt it sore to the touch, and it became swollen 
again, and appeared as if it were going to suppurate 
again. Ido not fecl it sore unless anything hits it or it 
is pressed. I think at first the discharge was not fully 
drawn away, as it did not recede dowa quite level with 
tht skin after being bealed up. My health has been 
always good, and 1s so at the present, and I am, and 
have always been, an abstainrr from drink and tobacco, 
and have always minded health and cleanliness.—S, J. 


(47323.1—Steam Launch.— Wl some kind reader 
be good onough to give a specification, und, if possible, 
diagrams for the cunstruction of a steam launch 22 and 
2itt. long over all, stating strength of ribs, depth of keel, 
h.p. of engine, size of boiler, and giving a design for 
yee ta together with all necessary particulars ?— 

JAX, 


(47324.'—Sketching - stool.—_Would any kind 
friend explain how the legs of the above are bolted or 
otherwise ji ined ? The stool has three legs, und folds up 
a a round stick ; it bas webbing for the seat.—S. 

AVENER, 


(473 5.|—Street Medical Coil—To Mr. Lax- 
CAStrR.—Secing that your hand 1s all right again, 
would you kindly give me full instructions how to make 
a street medical crl, as you promised me that you would 
about six months ago 7—F. Rows. 


(17326.]—Traction-Engine.—I have a traction- 
engine laid in at wy mill, and when it is at work with 
the reversing-lever full over, there is a loud blow heard 
at each end of the stroke, which entircly ccuses when the 
lever is pulled up to within two notches of the centre, in 
which position it is usually worked. Would someone 
pleise tell me the cause and the cure !—Dvusty,. 


(47227..1—Colouring Steel without Heat.—I 
shall feel obliged if any reader will tell me how to make 
the blue, also the straw-coloured, ceinposition which tool 
makers apply to new steel gvods, such as cbisels, 
choppers, &c. I have a quantity of slightly-rusted 
spectacles that I do not want to have to :ub down and 
repolish : so shall be glad to bave a hint anent the fore- 
going .—ALFOJOK. 


[47328.}-Siemens Armature.—Thanking Mr. 
Tolmun for his reply to the above, wi lhe please say if 
No. 16 wire will not do instead of No. 14 for winding on 
armature, for I ) ave 550 yards of this already! How 
many layers would it be advisable to wind on the above 
to obtain the bost results if the armature was cunstructed 
as foilows ?—The shatt to be hollow (hole 5-16) and con- 
nected t» iuside of core by several holes; coreto be wound 
in twelve sections with a division between cach, andin 
these divisions several 1-16 holes are drilled—this to allow 
the air to circulate and keep the core cool. Should the 
commutator be constructed on Siemens’ pre:ent prin- 
ciple or his old one 1 —EsGINEER. 


(17329.|—Boat-Building.—I am a werking man, 
age 40, married, withont children, I lave lately 
suffered a good deal in health, especially in my head, and 
I have agreat fancy that living on the sca for a time 
would do me guod. To this end I have been thinking 
that I could build a sailing-Lout myselé, in which, with 
my wife, I could take short trips round the coast from 
port to port, und perhaps run ever tə France or to Nor- 
way, and some other ports not far oif, hving and 
sleeping on Loard always, as it sietas possible to live a 
few months very cheaply in this minner. I thought or 
builoing my toat about 25ft. long, stt. wide, Aft. deep, of 
best yellow deal. Ihave anenzine t h.p. Could 1I put 
this into work a screw with advantage, or had I better 
depend on sails alone!) Should I tind any dithculty in 
Luilding a suitable boat or in maunging it aller it wes 
built ? Lam fairly handy with wo-d-working tools, but 
have no special knowledge of bo.t-buildiny. I shall te 
very grateful to anyone who will give me practic tl advice 
in any of the above matters; more pruticularly as to size 
of boat, how to build it, the poacticabiity of having both 
steam and sails, cost, and as tote Githenltics of naviga- 
tion ? lm y say LT ecou'd not speml moe thin £20 alto- 
gether in titung cut the boxt.—A Wou pere JACK Salt. 

(47380. —Lesking Vats.- I haven square wooden 
vat holdi g about a thousand galions of liquta that core 
rot s metals. Could any reader inform ine how to stop 
the joints from lezking ? I bave had then caulked, but 
that does net prevent it, for when the vat is empty I 
have to fillit with water to swell up the jonta beiure I 
can use it again —MAXCHer STER. 

l47331..—Brakes on the Midland }ailway-— 
With respect to the subject of countinuous brakes, Which 
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js being so ably discussed by Mr. Stretton in your 
columns, I should like to ask him if it is true that the 
Midland Railway Company are about to remove the 
Westinghouse brake from their Scotch expresses and to 
substitute the automatic vacuum ? I have noticed lately 
that the “ M.8.J.S8.” carriages and Pullman cars have 
been fitted with the vacuum brake. I thought at first 
that the stock was fitted with connecting pipes only ; but 
on inquiry I learnt that they were fitted with the brake 
itself. The Westinghouse has not yet beenremoved. A 
driver told me that the Westinghouse had been removed 
from engine 816 (one of the large express engines), and 
the vacuum substituted ; also, that the Midland Com- 
pany had sent fittings to the Scotch Companies which 
run in connection with them.—Mergonr. 


[47332.]—Engine and Boiler for Small Boat. 
— Will some reader give me dimensions (with sketch, if 
possible) of engine, boiler and screw for flat-bottomed 
boat 14ft. by 8ft. beam by 1tt. 6in. depth ?—E. 


[47333.]—Drowsiness.—I shall be greatly indebted 
to Dr. Edmunds for his advice on following : About four 
bours after rising every morning I feel a peculiar tight- 
ness and heaviness in the head, accompanied by a drowsy 
stupid feeling and loss of memory ; the brain apparently 
becomes exhausted and ceases to act, so that it is impos- 
sible to work out a simple sum in arithmetic. Symptoms 
(aggravated by aperients) commenced seven years ago 
upon recovery from typhoid fever, when I was largely 
dosed with quinine to recruit strength. Having alarge 
family dependent on my health, consequences are becom- 
ing serious. Age 35, spare, but apart from above, healthy, 
though not muscular ; appetite good ; total abstainer, 
non-smoker ; occupation sedentary ; hours 84 per weck. 
Any assistance will be gratefully appreciated by a—Poor 
SCRIBE. 


[47334.1—Stiffness in Foot and Leg.—To Der. 
Epuunps.—I have a pain in my right fvot below the 
ankle when I do much walking, and upon rising next 
marning can hardly put my foot to the ground from 
stiffness, until euch time as I walk it off. I find by rest 
and lettirg cold water run upon it, and using Elliman’s 
embrocation, that it gets much better; also, if I sit cross- 
legged sometimes I feel pain as if pressing a leader. Can 
you tell me what it is or what I can do with it? Ithas 
troubled me now for the past six months.—G. F. F. 


47335.) —-Packing.—Will any able correspondent 
inform me whether valve spindles and piston-rods, &c., 
that are packed with soap packing should need any oil 
or tallow to lubricate them ? I have always understood 
that soap packing is a self-lubricant.—R. T. B. 


(47336.)—L.B. and S.C.R. Locos.—Shall be glad 
of leading dimensions of Plumpton, 345, Beacoasteld, 
211, 303 ?—H. S. P. 


(47337.]—G.E.R. Locos.—Shall be glad of dimen- 
sions of Nos. 602, 305, and 50. Also, are theold eight- 
wheel tanks numbered 140—159 broken up, as I see new 
tanks built by Hawthorn numbered the same ?—H. S. P. 


(47338.]—Leclanche Battery.—I have had a 
battery of four Leclanché cells given tə me, They have 
not been in use for about three years, so that I think 
they want a good clean out : the zinc rods are nearly all 
eaten away, and the porous cells are made of a kind of 
canvas. Will any correspondent tell me how to put 
them in working order, and whether I should change the 
canvas cell: for the ordin:ry earthenware ones? Also, 
please say whether the four cells would work more than 
one electric bell ?—J. W. B. 


[47339.]—Lameness.—To Dr. Epwonps.—Will you 
kindly give me your advice ?—Two months ago I fell and 
hurt my knee. I was walking along the street when I 
trod upon a piece of orange-peel. I fell backwards with 
my foot under me, and my knee was bent right back ; it 
recmed as though there was something tearing just down 
the left side of the knee-cap. I got up, but could not 
walk, it was so painful. I was taken home, and was 
bedfast five weeks. I have been walking about three 
weeks, but it does not get much better, although I can 
stand with all my weight on that leg without any pain ; 
but when I commence to walk and bend my knee it pains 
me very much, and makes me walk as though I hada 
stiff leg. I may add it is a little swelled above the knee- 
cap, and my knee is slightly bent ; age 24, and by trade a 
—MOLLWRiaur. 


(47340.] — Silvering Mirrors. — Would Mr. 
Brashear, or any other friend, kindly inform me what 
proportion of water can be added to the 407z. of solution 
—viz., 500z. nitrate of silver to 202. water, 500z. potassa 
to 20z. water, or what per cent. of water can be added so 
as to procurea good film? If a standard per cent. of 
water could be given for this, it would easily be known 
what proportion of the solution would be required for a 
bath containing 50, 60, or 1000z. !—Prism. 


[47341.]-— Electric Locomotive Engine.—I wish 
to make a small electric loco. engine about 1ft. long, and 
would feel obliged to any of “ ours” who would kindly 
give such information in our valuable paper as would 
enable me to construct the above, having a good lathe 
and tools at command, I wish to make it on some modi- 
fied dynamo-machine principle. A diagram would 
greatly assist.—GALVANI. 


[47312.]—Dialyte Telescope.—Not so very many 
weeks ago Mr. Ingall was kind enough to send to the 
“ E, M.” a letter on astronomical subjects, and spoke of 
his observations having been made with a diualyte. 
Would Mr. Ingall oblige the readers of your journal by 
giving a description of this instrument, especially the 
foci and positions, &c., of the intermediate lenses for cor- 
recting the chromatic and spherical aberrations? And 
would Mr. Ingall also kindly inform us something 
about its performance on the planets—Saturn, Venus, 
and Mars? Jt is upon record that some of the very large 
and costly telescop-s were excellent rather for showing 
minute stars and dividing close doubles, than detining 
planetary detail.—Artnur HINDE., 


[47313.—Rheumatism or What?—Will Dr. 
Edmunds oblige by giving his opinion on the following ? 
About six or seven months ago, when walking a considers 
able distance, I took a pain in the thigh, which next day 
extended down the outside of the back part of the leg, 
principally at the part above the knee, the calf, and the 
tnuscle behind the ankle on the outside of the leg. It 


continued more or less for a few weeks, after which I 
began wearing two pairs of drawers, when it got almost 
quite well. About thes months ago it came on again 
when walking, and yielded to the same treatment. 
About 10 days ago it again returned during a walk of 
about twelve miles. This time it began about the sole 
of the foot and extended upwards, and still gives mea 
good deal of trouble. In some positions it is quite easy, 
and in others very painful. About seven years ago I had 
a pain in the other leg something like, but not altogether 
the same. My doctor said muscular rheumatism, and 
laid me up a month, when it was cured, and did not 
return for three years ; when another doctor said aciatiea, 
and laid me up a week, when it was better, and has not 
since returned. I cannot lay myself up or give up walk- 
ing a good deal unless absolutely necessary. If you can 
help me I shall be very grateful. HIGHLANDER. 


[47344.,—Small Dynamo-Machines.—To Mr. 
Totsan.—There are several questions I should like to 
ask about your small dynamo described last week whieh, 
Iam sure, would interest many other readers of the 
“E. M.” besides myself : 1. How are the wires from 
the armature joined to the commutator? 2. Does the 
current from one brush traverse the coils of the fiel- 
magnets and then run to one binding-screw on the top 
of the machine, and does the current from the other 
brush run directly to the other binding-screw ? 3. Would 
there not be more power if there was a second armature 
at the top of the machine to supply the ora oe 
alone? 4. What would be about the cost? 65. w 
much wire do you put on the field-magncts and arma- 
ture? 6. How many Bunsens is it equivalent to, or what 
amount of light would it give in an arc or Swan inc 
descent lights 7—SraweEpn. 


[47345.]_Indelible Stain for Stone.—I wantan 
indelible stain for stone so that the rain will not wash if 
off, either opaque with a body or transparent. How do 
dye:s and clothprinters make the colours fast? Could 
not some mordant be used by which brick or stonewark 
could be coloured in the same way and be washed down 
if necessary without coming off ?—J. HABT8SHOBN, Ken- 
nington. | 

[47346 ]—Boomerang.—Can anybody explain to ne 
the scientific laws which govern the flight of the 
boomerang—the weapon of the Australian natives ł— 
BUSHRANGER. 


[47347.] — The Moon’s Declination. — By 
Whitaker’s Almanack for 1882, I tind the declination bf 
the moon varies greatly from day to day (from 21° 134” 
N. on July 12th to 21° 5927'S. on the 27th) ; that the total 
variation 18 less in winter than in summer, and thatthe 
daily variation progressively increases or diminishes. I 
suppose it to be owing in great part to the inclination of 
the ecliptic to the equinoctial line, but should be glad 
if “ F.R.A.S.” will kindly explain, and what effect the 
inclination of the moon’s orbit to the ecliptic has in the 
above. I find no mention of it in any book I have, nor 
in the lettc-rs of “ F.R.A.S.”’ on the Moon in Vol. X. 
with which I have been greatly intercsted.—J. C. L. 


[17348.|—Bending Copper Tubes.— What is the 
practice of coppersmiths in making bends of Gin. radius 
in copper tube of Zin. external diam.? I tried various 
ways, but failed to ayoid dents on the inside of the bend. 
—SALOr, 


l 

(47349.]—Dry-Plate Queries.—() Pyro develop- 
ment.—What are the processes in the manufacture of 
drs-plates that determine why, in development, some 
require more pyro.—some more ammonia—tban others? 
Does the “ rapidity ” of a p'ate regulate the proportions 
of ingredients in the developer—e.g., does a very rapid 
plate, as such, need more or less pyro. or ammonia or 
botn than a slowone? (b) Oxalate development.—What 
is the effect of an excess of cither ferrous sulphate or af 
neutral potassium oxalate? Assuming the proper pro 
portion of these to each other to be employed, what i 
the effect of using it in strong or werk dilution—e.g., 
does a weak solution of ferrous oxalate give a weaker 
negative, or is it merely a slower developer than a strong 
solution ?—W. H. S. W. | 


[47350..—The Baths of Wildbad.—Dr. Pigott hss 
benetited Wildbad by his authoritative approval of ifs 
baths, but humanity generally (i.e., those most desert- 
ing, to wit, the readers of the “ E. M.”’) would be better 
served if by the doctor’s agency the waters could be ob- 
tained in bottles or casks, thereby siving the expente 
and loss of. time which a visit to the baths would entail. 
It would be interesting to know the analysis of the 
water, temperature, &c., and whether the waters could 
be used advantageously with apparatus at home, 
whether they would keep fresh, and how long ; what the 
water would cost per hogshead, &c.? I don’t think we 
should allow our reason to be battled as long as there is 
a prospect of knowing the “ reasons why, &c.’’—D. H. 


| 

[47351.|—MWathematical.—The writer will be exp 
tremely obliged if any of your mathematical correspond- 
ents will give a complete proof of the following :— 


In the expansion of (1 4- x -} £? -F......... +p 


Where » is a positive interer, show that (1) The coeffi- 
cients of the terms equidistant from the teginning and 
the end are equal. (2) The coefficient of the middle 
term, or of the two middle terms, according as n r is even 
or odd, is greater than any other coctlicient. (3) The 
coetticients continually increase from th- first up to the 
Ga « Algebra,’ ed. 1877, chapter 37. 
—A. B. 


(47352.1-Ink.—_Sealing Wax.—Could any corre- 
rapondent oblige with a receipt for a good quick-drying 
black endorsement ink that will not injure rubber stamps! 
Also, how to make gre -n sealing-wax ! Will an earthen- 
ware pipkin do to melt the ongredients in, and how 
formed into sticks? There is a receipt in a former 
number for wax, but it docs not say what to melt in or 
how to form into sticky.—CuLLubiIANn. 


(47353.]-Gelatine Plates.—Would any reader 
give me information as to the cause and cure of green 
tee in hora -made plates! It was stated in a back 
number that insuflicicnt washing was the cause; but 
I do not find any amount of washing get rid of it. 
Treating with bichromate of potash avd hydrochloric 
acid b-fure washing wil take it away ; but £ don’t like 
the remedy—it causes other taults. 1 make my emulsions 
by stewing at a low tempcrature tor a long time with 


- 
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ammonia and by boiling, and by all three processes get 
this green fog, the shadows otherwise quite clear. I can 
dissolve it out of the plate after development, but that 
is not what I want. ‘I wish to remedy the fault in the 
oun and which, I am told, is a trade secret. — 

(47354.]-Green Stains for Deal and Other 
White Woods.—I have tried with: .ut success to stain 
deal with a solution of one part verdigris and four of 
water. When sandpapered the stain comes off as fine 
green powder, and the wood remains but very slightly 
coloured. 1 want to obtain a good green that will eat 
into the wood. Willi some practical contributor to ours 
solve the difficulty ?—A. T. F. 


|47355.] — Excessive Perspiration. — If Dr: 
Edmunds, or any reader of the “ E., M.,” can propose a 
safe remedy for the above, he will confer a boon ona 
patient whose infirmity th- skill of several medical prac- 
titioners bas signally failed tə cope with. Atropia has 
been administered internally and injected subcutaneously. 
Sponging wi h dilute vinegar has been practised for up- 
wards of six months without sensible effect. Tonics have 
been taken ad nauseam. Indeed, a month of entire ces- 
sation from all kinds of exertion mental and physical) 
and abandonment during that period to medical treat- 
ment has resulted in no appreciable benefit. The 
patient is about 45 years of age, engaged in sedentary 
office-work, is of -trictly temperate habits, married, en- 
joys good general health, 18 singularly free from all 
such ailments as heada he, indigestion, bile, flatulency, 
or any of tne complaints most commonly heard of, bat 
has a very rapid pulse, which he is informed arises from 
no organic disease or defect. He bas suffered, but heed- 
lessly, from an immoderate flow of perspiration on the 
slightest extra exertion or increase of temperature trom 
whatever cause for upwards of 25 years, and has, during 
that time, often bedewed the surface of snow more than. 
Gin. deep with sweat stained by the dye from hits hat, 
from the brim of which it dropped as from an eaves- 
gutter after a rapid wa'k of half a mile. Having 
hitherto endured no observable inconvenience beyond 
the temporary discomfort of such a condition, he 
treated the matter lightly until informed lately that in 
advancing years nature would lose a certain capability it 
formerly possessed of withstanding the deleterious 
effects of what is pronounced now to be highly en- 
feebling and to absolutely require a check. This query 
is lengthy, but the facts stated will, perhaps, apologise 
for its length, and particularly if the additional remark 
is permitted that the case has been pronounced by 
several medical men to be, in their respective expe- 
riences, uvique. If any reader has been subject to a 
similar ailment, and erived benefit from any source, a 
helpful hint from such would be gratefully received by 
the querist, who, singular to add, never perspires while 
asleep—i.e., is not subject to what is commonly termed 
“ night sweats.’’?—Supor. 


[47356.]—Cold Aix.—Can anyone give details of the 
arrangement whereby storekeepers or shopkeepers in 
Melbourne have a continued supply of cold air in any 
part of their premises ? I have been told itis by pressure 
= water, of which, it seems, there is a good supply.—E. 

ITCH. 

(47357.]—Malleable Castings.—Will anyone tell 
me how malleable iron castings are made ?— MALLE- 
ABLE. 

[47358.|—Shocking Coil.— Will any reader say 
What should be the sizes and weight of wire on an induc- 
tion coil to give shocks, the core and bobbin being each 
Gin. in length ?}— ELECTRICIAN. 


[47359.]—Broadwell’s Breachloading System 
—Can anyone describe the Broudweil breachioading sys- 
tem as used by Krupp ?—STFEL. 


[47360.]—Battery for Electric Clock. —Will 
someone be good euough tu tell me, from personal expe- 
rience, the best battery for driving an electric clock? The 
power I require is that of two gravity Daniells, the 
plates of which ars 2$in.in diam. and 4in. apart, the cir- 
cuit being closed for about } of a second every alternate 
second, I have tried several batteries, but cannot find 
any superior to the gravity Daniell. Itind that by tying 
the zines up in parchment paper, which practically forms 
a porous cell, the consumption of z:‘ncis greatly lessened, 
whilst the action of the battery isnot injuriously affected. 
Iam un trying the etlect of tying the zincs up in calico. 
—HU.B.T.S. 


(47361.]—Watch Construction.—Will anyone 
kindly inform me what to do with the hair-spring of a 
watch when it loses tiine? Ought the spring to be let 
out more or drawn tighter, and how is this accomplished? 
—G. Fryer. ' 


[47362..—Watch Dials.—HWow are dials fixed to 
watches, and how are old dials removed to replace with 
new ones? I wish t»kuow how to put a new white dial 
to a watch which, at present, has a cream-coloured dial, 
which I dislike the look of —G. FRYER. 


[47363.]—-Watch Cylinder.—Will “A Fellow- 
Workman ” kindly say now bottom pivot is put in cylin- 
der of Geneva watch, the plut having come out? and 
oblige.—HALL. 


(47364.]—Silver Filagree Brooches.—How are 
they cleaned sv as to give then that nice white appear- 
ance as when new !—HoreFut. 


[47365.] -Gold Coius.—Rings.—To “Atrosor.”— 
I want to hard-solder gold ear-wires to American gold 
coing, also to mend some broken rings? Will you kindly 
inform me what quality solder to use, and how to clean 
the articles after? Wi'l nine-carat rings want recolour- 
ing after being suldered !—How is it done 3—Horeruu. 


[47366.]-—Stammering.—I wish to ask Dr. Edmund: 
if he considers stammering and stuttering curable, and it 
80, by what means, Some advice onthe above painful 
complaint wou'd be very acceptable, not only to myself, 
but to u great number of your reader3s.—A STAMMEBER. 


(47367.'—-H eating Apparatus for Greenhouse: 
—Would a coil made trom a lin. pipe of 12ft. lonz, 
heet about 20ft. of Vin. pipes? Also, would the abore 
coil and pipes be snth-ient to heat a house 16ft. by sft. 
for cucumber growing ! I? not, should be glad of any 
practical info: mation on the above.—R. H. 


[47363.]—Incandescent Lamps.—A week or two 
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ago a querist (47084) asked if he might use Leclanché 
cells instead of Bunsens to light an incandescent lamp, 
said to be lighted with two Bunsens. Now will this 
querist, or any other person, say if two Bunsens will 
really light the lamp, and if the lamp has a carbon fila- 
ment? Tke Lane-Fox lamp is said to take 15 Bunsens, 
and to me two Bunsens seem very little. I was not 
aware any lamps were sold under 5s.—W. L. 


(47369.]—Preserving Mosses.—Will any fellow- 
reader kindly inform me how I can preserve common 
field moss in order to keep its natural colour? I want it 
for use in mounting birds, &c.—E. Jowett. 


{47370..—D ynamo-Machine.—Will anyone pos- 
sessing the requisite knowledge give his opinion of the 
following ’—Gramme armature 6in. when wound with 
No. 16 wire, length of magnets 14in. between the A 
frames with cast-iron poles, magnets wound with 14 
wire, speed 2,000 revols. per minute, How much wire 
will be required for magnets, and What candle-power 
may be expected 7—W. L. 


[47371.]—Photographic.—Could any correspondent 
explain what the *‘ oyster shells’? and opaque white spots 
on wet plates really consist of!—why dothey remain white 
under iron developer? They cannot be dried nitrate 
silver, as many operators call them, or they would blacken 
intime. Is any effectual remedy for removing them 
known ? I have some iodide of lithium which by keeping 
has become deliquescent, and liberated iodine, being now 
dark red colour. Could any correspondent adyise a 
remedy to restore it so as to be serviceable in photo- 
graphy ?—Suau YEIAN, 


(47372.|—_Lens.—I have a double convex lens 1lin. 
focus which I want to convert into a 5in. focus by the 
addition of an unequal concave lens. The curve or focus 
of one side of the lens I want to tit the double convex 
lens. What curve or focus must the other side of the 
concaye lens be to bring it to 5in, focus !—Focus. 


(47373.]—Old Cracked Varnish on Globes.— 
Can anyone advise me how to remove this with the least 
injury to the paper? Under-scraping with a knife is apt 
to remove lettera and figures.—J. C. L. 


(47374.]— Ulcerated Varicose Veins.— Will 
some ot our able friends give advice !—How I shall keep 
clear of the ulceration, and how to act if it shows signs 
of ulcerating ? I have been clear of it for four years, 
but have suffered much pain and inconvenience for six 
months, twelve months, and tive years at a stretch. The 
wound isat bottom of inner right ankle. I always 
stand on that leg, andam on my legs from 5.30 a.m. to 
10 p.m. ; a quick walker, and age more than 72, with a 
great deal ot young blood left yet.—. B. 


(47375.)—Lightning Conductors.—To Mr. Lax- 
CASTER.—Our factory-chimney is about 60ft. high, and 
in some alterations done at the bottom they have 
‘tered the lightning conductor, and now, instead of it 
going straight down.they have taken the conducting wire 
round the corner of the basment, and the wire presses on 
the stonework of the basement, and also on the corner 
of the brickwork. ‘Will you please tell me if there isany 
danger ?— WI Liam CLARK, Beeston. 


A Remarkable Gas Well.—The well finished 
in April last by the Niagara Oil Company, in 
Washington county, Pa., is one of the greatest 
gassers of modern drilling days. The sands 
found were not regular, nor as expected, neither 
did they appear to be oil-bearing. After a 
six months’ struggle with the drill, a depth of 
2,2C0 feet was reached, when a vein of gas 
was struck which threw the tools clear out 
of the hole, and more than fifty feet above 
the top of the derrick. The strength of the gas 
can be imagined when it is known that the tools 
weigh about 800 pounds. All work was then 
out of the question, as the gas made such a roaring 
noise that the drillers had to go away from the 
well fully 300 yards before being able to make 
themselves understood. The company have expended 
already more than 20,000 dols., and have nothing 
to show for their money but leases of 60,000 acres 
of land and the great gas-blower. The well is 
sight miles north of Washington, Pa., in Mt. 
Pleasant Township. It is just twenty-two miles 
from Pittsburg, and may be utilised by the latter 
city in case the supply does not become exhausted 
3s00n.—Letrolenm Age. 


The Hardening of Rubber Goods.—In the 
opinion of Herr W. Hempel the hardening of vul- 
canised indiarubber, which takes place with piping 
and other goods after a short period of use, is 
caused by the gradual evaporation of the solvent 
liquids contained in the indiarubber, and intro- 
duced during the process of vulcanisation. Herr 
Hempel has made experiments for a number of 
years in order to find a methed of preserving the 
indiarubber. He now finds that keeping in an 
atmosphere saturated with the vapours of the sol- 
vents answers the purpose. Indiarubber stoppers, 
tubing, «c., which still possess their elasticity, are 
to be kept in vessels containing a dish filled with 
common petroleum. Keeping in wooden boxes is 
objectionable, while keeping in air-tight glass 
vessels alone is sufficient to preserve indiarubber 
for a long time. Exposure to light should be 
avoided as much as possible. Old hard indiarubber 
may be softened again by letting the vapour of 
carbon bisulphide act upon it. As soon as it has 
become soft it must be removed from the carbon 
bisulphide atmosphere and kept in the above way. 
Hard stoppers are easily made fit for use again in 
this manner, but the elastic properties of tubing 
cannot well be restored. 


ANSWERS TO CORRESPONDENTS. 
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*,° All communications should be addressed to the EDITOR 
of the Exauish MECHANIC, 31, Tavistock-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
nuinbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles can be purchascd, or replies giving 
such information, cannot be inserted except as advertise- 
ments, 5. No question asking for educational or scientitic 
information isanswered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of correspondents are not given 
to irquirers, 


*,* Attention is especially drawn to hint No. 4. The 
spaco devoted to lett-ra, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tion: such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “ Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand up 
Ai oenas evening, July 5, and unacknowledged 
elsewhere :— 


Foster axb WILLIAMS.—Hickson and Co.—T., Fletcher. 
—3oyd Moss.—G. Pottier.—Rev. A. Willan.—R. E. 
Hurrild.—J. B. Stephen.—Pat. Steam Boiler Co.—Rev. 
J.H. Cole.—Phosphor Bronze Co.—W. Granger.—W. 
Hayward. —Iicv. W. H. Wright.—J. Mabson.—W. H. 
Ndis.—J,. Stott and Co.—C. A. Day.—H. Merrifield. 
—1. Milnes.—R. Bailey.—rF. Weatherhogg.—J, T. H. 
—d. Stooke.—Ifolmcs Bros.—A Tellow of the Royal 
Astronomical Sucicty.—Metal.—Bone,—Fellow Work- 
min.—Sax.—G. kK. 'T.—Antares.—M. B.—Mechanie.— 
Ebectra.—A Young lingincer.—H. J. Nolan.—LI1.B.A: 
—d.8.—C. Wooduead. 


Doc Srar. (Itis the correction to be applied to the ob- 
servation of any given observer—in other words, the 
fraction of time to be added to or subtracted from the 
time as given by an individual.)—A Fumine Micro- 
{corist. (We canuot undertake to say that it does; 
but we are certain it cannot improve vision.)—D. H, 
(The ** Albo-carbon”’ is not a purifier, but an enricher 
of gas, See p. 17, No. 7St, for an illustration of the 
arrangement. We know nothing of the other affair.) 
Sportsman. (The easiest process is to heat the 
barrels until they are pleasantly warm, and then coat 
fhem with a paste of chloride of antimony and olive-oil. 
A little nitric acid hastens the effect.)—I’. H. H. 
(Without knowing the construction of the lamp referred 
to. how can any oneanswer? 2. The dynamo would be 
chzaper and more durable, Secondary batteries are not 
required when the current is supplied by ordinary bat- 
teries, 3. First hand, of course. 4. Diffraction halo, 
duz either to something in your eyes or to vapour in the 
atmosphere. Looking across a furnace chimney, ora 
flus from which stcim 1s escaping would produce the 
effvct.)—PLuuesr. (No, for the piston of the pump 
creates a partial vacuum, and tbe water conscquently 
bols or gives off vapour at a lower temperature than 
when expos-d to atinospheric pressure. Where boiling 
hot water has to be pumped, the working bucket is 
pliced below the level of the water, so that the latter 
tolows it by gravity.)—F. Treist. (The drill is a 
“park ”? of diamond, mounted ina tube rolled up of 
ttin tin. See p. 125, No. 343.)—S. Norman. (What do 
you mean by ‘‘chermnical food’? See p. 70, No. 861. 
Ifyou want the advertised preparation you must pro- 
cwe the patent specitication.)—Air, (Certainly; several 
motors are at work, We do not know of any book 
specially devoted to the subject, but there are several 
papers on the subject in back numbers.)—VPost. (The 
pricipal advantage is that plates can be carried about 
anywhere and developed at leisure.)—Fair. (If you 
mean the common process, that is done by pouring mer- 
eury over tinfoil and sliding the clean glass on, weight- 
ing down tor some hours; but it you wish to silver 
glass you will find many recipesin back volumes. See 
the last index tor instance.)—HaLresowen. (Notif it is 
only kept for private use; but if used in trade pro- 
bably you are compelled to put the name on.)—ONE 
THAT HAS BEEN HAD, (You have no remedy, the month 
having expired.)—Avupio. (If the wife is the sole 
lecatee, the will is quite safe.)—HoLipay Seeker. (By 
North-Western and South-Eastern to Dover or Folke- 
stone, and thence by boat. You will find plenty of 
English boardiug-houses.)—Horrrot. (Yes, can be 
hed through any bookseller, or post free direct for 10d. 
—PrismatTigue. (Wehave no choice; perhaps it woul 
be as well to finish as we have begun.)—W.:M. GARD- 
NER. (You scem altogether to misunderstand our 
correspondent, and really the few successful forecasts 
you mention can hardly be accepted as establishing the 
truthof your system )—AN lix-M.R. Co. Firesan. (Dr. 
Edmunds would not a {vise in such a case, we are sure, 
without seeing the patient. He would probably do so 
at the Temperance Hospital if you sent your wife there. 
You should, at any rate, have some medical advice for 
her.)—Luynvi. (The duty is very heavy on such 
articles in America, but, on the other hand, you would 
have to pay more to buy on that side the water.)—A 
Surscrines, Brook’s Bar, (Whatdo you mean? If the 
Science and Art Department examination, procure the 
syllabus from the Secretary at South Kensington.) — 
Kexr. (No, the coil is useless fur the purpose, and at 
least six such eels wou d be necessary.) —ELEcTRICIAN, 
(Insertel.J—W, Coates, (1. No suchcement is known, 
2. Is there anv sterch in it! 3. Asbestos isa non-con- 
ductor, tre other isn conductor. 4. It you really wish 
to know, apply to him for the addre. s of the makers,)— 
Ax Amareusa DPoutuemr, (For fuil instructions in 
French polishing, sce Nos. 814, 816.)—h. Cuype. (Given 
many times. Ses the indices—the last, foe instance.)— 
Caningt Makrir. (We do not insert such inquiries as 
queries ; but if you look in list week’s *‘ Sale Column ”’ 


you will find what you want. The address must be 
advertised for if wanted; but we can tell you that it is 
in London. You can hardly expect the correspondent 
to advertise it.)}—AnrGENTOMETER. (Quite possible, but 
certainly not cheaper, and rather more troublesome 
from changes of temperature. Sce the discussion on 
sterling silver mirrors in Vol. XXX., and recent back 
numbers.)—T.T.T. (The composition referred to ig 
made in the proportion of 4lb. glue to 11b. treacle. 
Sometimes beeswax is added, |lb. to the quantity 
named, but to render the mould proof against the 
water in the solution it is immersed in a solution of 
bichromate of potash and dried in the light, or tannic 
acid is added to the compound.)—Mancuninst. (Will 
not that described on p. 353 suit you?)—J. CAITHNESS; 
(The quantity depends on the bore of the tube. All 
you have to dois to put the quicksilverin, removing the 
weight. You must adjust by some standard instrument, 
or a good aneroid.)—Srupsyxt. (Isinglass dissolved in 
acetic acid and used warm is the cement recommended 
in the Physical Laboratory instructions at South Ken- 
sington. Cover the joints afterwards with glued paper. 
Weinhbold, in his ‘* Experimental Physics,” recom- 
mends cutting the prism out of a glass lamp chimney, 
and closing the ends with flat plates.)—J. W. R. (All 
windows, doors, &c., should be closed, and the neigh- 
bourhood of firepluces, especially on ground floors, 
should be avoided. A cellar is usually a safe place.)— 
H. Firo., (The remedy almost universally adopted by 
the profession is an active purgative, followed Ly salt 
water injections.)—Kenr. (It depends upon you, not 
the book. The volumes issued in Collins and Sons 
Advanced Series will suit.)—Prerrtexep. (How can 
Mr. Wallis, or any one else, tell you what he thinks of 
your voice without hearing it? If you put the average 
at two octaves for men and two and a half for women, 
that will be approximately correct for the most dis- 
tinguished vocalists.) — Aw AMATEUg ELEOTRICIAN. 
(There is no really satisfactory way of mending broken 
carbons; but if you take care that the edges join very 
closely you can keep them together by running a band 
of sealing-wax over the crack, making it about a quarter 
of an inch wide, but taking care that none gets in 
between the edges. Dust, to take the term literally, 
would be to» fine, it would pack too close. Boringa and 
broken turnings are suitable.)}—Eurcrroy. (Please 
refer to indices. Several of both have been described.) 
—H. B. (Yes, certainly. The regulator is always full 
open whilst running, and the cut-off is regulated by the 
lnk. The point of cut-off depends on the load, the 
gradient, and to a certain extent onthe driver. 2. It 
depends on which kind of catalogue you want. The list 
in Webb’s ‘Celestial Objects” is quite enough for 
most amateurs.) — Curanre, Salisbury. (Forney’s 
“ Catechism for the Locomotive”? is an American book, 
which can probably be had of Triibner. Messrs. Lock- 
wood and Co., Stationers’ Hall-court, E.C., publish 
several works on Locomotives and Locomotive Driving ; 
but without kn wing exactly what you wish, we cannot 
pick out the book which would suit you best.)—H. 
AsnewortH. (Probably you mean a notice of Hunters 
“ Mechanical Dentistry,” a work which can be had of 
Messra. Lockwood.)—Detta Siroma. (No such sub- 
stance is known.)—B. B. (How would you propose to 
work it with another battery ? You seem to have a very 
vague notion of the oftice of a contact breaker in a coil.) 
—Omrga, (See p. 203, No. 867; p. 33, S08, and the 
indices generally. If you cannot do that, procure 
Watts’s * Mectro-Metallurgy,’? Lockwood and Co., 
Stationers’ Hall-court, E.C.)\—Rerarer. (Your ques- 
tions have been recently answered. See p. 237, No. 868, 
and the index of the last volume. For the cement, try 
isinglass dis-olved in acetic acid, or shellac cement 
coloured to suit.)—I5nin-co-Braacu. (It was illustrated 
on p. 14, No. 781. For numbers of specitications you 
must apply toa patent agent, or search the tiles of the 
Journal of the Coramissioners of Patents, which you 
will be able to sec in Dublin. The specitications, when 
number and date are given, can be obtained from the 

otlice for the sale of specifications, Cursitor-street, 

Chancery-lane, E.C.)—X. (Suttun’s secondary battery 

was described on p. 414, No. 876.)—ENuINEER. (See 

answer to “Sportsman ” above.) 


Velocity of the Wind.—The mean daily 
motion of the air at Greenwich Observatory in 
1881 was 291 miles, being 12 miles greater than 
the average. In January and September the mean 
daily motion was 70 miles and 72 miles below the 
average respectively: in April, August, and 
November it was 70 miles, 60 miles, and 71 miles 
above the average respectively. The greatest 
daily motion was 999 miles on October 14, the day 
of the great storm, and the least 59 miles on 
May 25. A velocity of 61 miles an hour was 
recorded on October 14, and one of 58 miles an 
hour on April 29, these being both greater than 
any recorded in previous years. The greatest 
pressure was 53lb. on the square toot on October 
14; pressures of 46, 47, 47, and 48lb. were also 
registered during the same gale. On April 29 a 
pressure of 491lb. was recorded ata time when the 
hourly velocity was 50 miles; the pressures corre- 
sponding to the maximum velocity of 58 miles an 
hour were not registered, the cord of the pressure 
pencil having slipped off the pulley. 


Tue Moniteur de la Flotte describes a proposal 
for placing passing ships in communication with 
existing submarino cables. The projector would 
float buoys with the necessary connecting wires 
and apparatus ot intervals of a day’s journey along 
the line of the cable, each numbered and properly 
lighted at night, and he considers that the plan 
presents but few difficulties, and would obviate 
much anxiety and many dangers. 


Tne Channel Tunnel works at Dover are being 
continued, it is stated, with very satisfactory 
results. ‘Ihe total length of the heading is now 
stated to be considerably above 2,000 yards. 
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Aut Communications for this department must be 
addressed to the Chess Editor. at the office of the 
EnGuiso Mecuanic, 31, Tavistock-street, Covent-garden. 


PROBLEM DCCLIXIL—By W. J. McAgruvr. 
Black. 


oy 


WLU), 
ay 
Yr 


53 


Ly, ; 
ME 

í Vuh 
Of? 


fa forh 
Gi 
PA A f WY Yi 


White. 
White to play and mate in three moves. 


PROBLEM DCCLXII.—By ‘f EsDYMION.” 
From the Brighton Guardian. 
Black. 


Yy Lp WE 
AA Y; UA 
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L772? 


White. 
White to play and mate in two mover. 


SoLuTION To 757. 
White. Black. 


1. RtoK5 1. K takes R (a) 
2. Bto B7 (ch) 2. Kt takes B mate 
K 


(a) 1. KtoQ2 


2. KttoK 4 2. R takes B mate 


SoLuTion TO 758. 


While Black. 
1. QtoQ4 1. Anything 
2. Mates 


NOTICES TO CORRESPONDENTS. 


Correct solutions to 757 and 75S by Schmucke and Sch- 
guh to 755, 756, 757, and 758 by Celsus. 


Sencun.— We always acknowledge correct solutions. 
J. W. Srainrorti.—Your problem is too easy. It can 
also be done thus— 


QtoQ7 A 
“BOK? 2. Q takes B, &c. 
1. ee. e s 

B to K Kt2 EuB tom Bee 


Pronpuems received with thanks from J. W. Abbottand 
J. P. Taylor. 


A Cness Garnes Party.—Mr. Gastineau’s annual 
gatherings are always attractive ; but the one on June 
27th was even more than usually so : the weather being 
splendid and a large number of well-known chess- 
players being present. Amongst them we noticed Rev. 
G. A. Macdonald and Messrs. Adamson, Coster, Laws, 
Marks, Webber, McLeod, and Lovelock, Games, consul- 
tation and otherwise, were the order of the evening, and 
ae Brentest satisfaction was evinced by all present—even 

e losers, 
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Holloway’s Pills thoroughly purify the blood, ccm- 
pletely cleanee the lungs, re-invigorate debilitated or vitiated 
nervous action, strengthen the muscles, and clear the brain. 
Thesc excellent Pills are particularly recommended to all per- 
sons whose occupations nre sedentary, or conducted in close 
rooms, and to the nervous, dyspeptic, and the low -s pirited. 


ENGLISH MEOHANIO AND WORLD OF 80IENOE: No 902. 


Every Workman connected with the Buildin 
Trades requiring a situation should advertise in “ THB BUILD- 
ING NEWS," ublished every FRIDAY, price Fourpence, 
at 31, Tavistock-street, Covent-garden London, W.O. 


«THE BUILDING NEWS” is the Principal Journal, repre- 
senting Architects and Builders, and hae the largest circulation 
of any Professional Journal in the kingdom, 


every Workman should insist on seeing “THE BUILDING 
NEWS " every week at his Club or Coffee House. He will find 
more ‘‘ Liste of Tenders "° for new werk in it every week than in 
any similar paper, and can thus judge where work is likely to be 
had. He isalso specially invitea to make use of “ Intercom- 
munication’ if he wants to know anything about his trade; to 
write to the Editor if he has any suggestions to make and to 
advertise in the paper when he wants work. 


The charge for Advertisements for Situations is One Shilling 
or Twenty Words,and Sixpence for every Eight Words after. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 
6s. 6d. for Six Months and lls. for Twelve Months, Post-free to 


any eer ofthe United Kingdom. For the United States 33., OF 
3 dols. 25c. goia , to France or Belgium 13s., or 16f. 60c. ; © India 


via Brindisi), lbs. 2d. ; te New Zealand, the Cape, the West 
dies, Canada, Nova beotia, Natal, or any of the Australian 
Colonies, 13s. l 


The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper post, but must be remitted for at therate of 
3d. each to cover extre postage. 

Messrs. JamzEs W. Quern and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the ‘United 
States for the ENGLISH MECHANIC, at the rate of83 dols. 
25c. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the | eb eet ¢ffice in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to compiete volumes they must be paid for at therate of 
td. each copy, tocover extra postage. | 


Vols. XXIV., XXVI., XXVII., XXVIII., XXIX., XXX., IXXI., 
XXXII. and XXXIII., bound in cloth, 7s. each. | 
(Vol. XXXIV. Now ready.) ' 

All the other bound volumes are out of print. Bu bers 
would do well to order volumes as soon as possible after the con- 
clusion of each half-yearly volume in March and September, as 
only alimited numberare hound up, and these soon out of 
print. Most of our back numbers can be had singly, pace 2d 
each, proust any bookseller or newsagent, or 24d. each, pest-free 
from the office (except index numbers, which are 3d. esch, or 
post-free, 34d.) 

Indexes for each half-yearly volume up to Vol. X. (excess Vole. 
[I., III., IV., V., and X.) inclusive, 2d. each. Post free 2}l. each. 
Indexes to subsequent vols., 3d. each. or post-free, 34d. Cises for 
binding, Is. 6d. each. 

*.” Subscribers are requested to order Cases and Vols. fhrongh 
their booksellers, and not te send direct. There tion of tue 
post-office prevent their transmitsion through the Post. 


CHARGES FOR ADVERTISIN G., 


Words ee ee ee ee es ee ee 2 € 
Lvery additional eight words.. ee ee ee 2D 6 


Front Page Advertisements Five Shillings for the first 40 words 
afterwards 9d. per line. Paragraph Advertisements One Shilling 
per line. No front page or paragraph advertisement inserted for 

ees than Five Shillings. Reduced terms for series of more tnan 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


3 å 
Twenty-four words .. se se ee «of «9% 38 
For every succeeding Eight words.. oe oe D 3 


ADVERTISEMENTS in the SIXPENNY SALB COLUMN. 
i 


Sixteen Words .. as ee se 

For every succeeding Eight Words sia os .. 

*.” 1t must be bornein mind that no Displayed advertiæments 

can appear in the ‘‘ Sixpenny Sale Column.” All advertisements 

must be prepaid ; no reduction is made on repeated insetions; 

and in cases where the amount sent exceeds One Shilling the 

publisher would be grateful if a P.O.O. could be sent,and not 

stamps. cour however (preferably halfpenny stamps), may 
be sent where it {s inconvenient to obtain P.0.0 i 


The address is included as part of the advertisement and charged 
for. 


Advertisements must reach the office by 3 p.m on Wediesday 
te insure insertion in the following Friday’s number. 


ee ee ee D 6 
€ 


NOTICE TO SUSSCRIBERS. 


Subscribers receiving their copies direct from the offici are re- 

uested to observe that the last number of the term foi whicb 
their subscription is paid will be forwarded te them ina Pixa 
Wrapper, as an intimation thata fresh remittance is necasary,if 
it is desired to continue the Subscription. | 


OUR EXCHANGE COLUMN. 


—+44— 


The charge for Exchange Notices is 3d. for the first 24 word», 
and Bd. for every succeeding 8 words. 


——+44— 


Oil and Limelight Dissolving View Apparatus 
for Screw-cutting Lathe, Twist Drilis.—D. W. N., Erne: Cot- 
tage, Peyton-place, Royal Hill, Greenwich. 


A one-horze Water Motor in exchange for agood 
Perambulator Gabber tires), or offers —W»a. O'BRIEN, 113, Had. 
dington-road, Dublin. 


Sociable Tricycle, for two or three persons, cost £24 
pds kaa condition. Exchange good Photographic or Dissol- 
g iew Apparatus, or offers.— W nicut, Photographer, North- 
amoton. 
Powerful Intensity Coil; for good Field Glass, 


mode! engine or offeis.—SreNceER, 26, Dy sart-road, Grantham. 


Half-horse and one-horse Engine Castings, 
cylinders bored, &c.;or two-horse ditto. Offers.—James BUT- 
cLiFre, Engincer, Princcss-street, Granby-row, Manchester. 


Medical Coil, Galvanic Battery, Eagines, and Lathe, 
Castings, Fieid Glass, Screw Press, for Warping Fiecks, EXuLiau 
MECHANIC, Knytinecr. &c. Offers —Janns SUTCLIFFE, Princess- 
street, Granby-row, Manchester. 


Wanted in exchange, portable Gas Bottles iniron, 
and bvuilers.—James SUTCLIFFE, Princess Street, Granby-row, 
Manchester. Works, Levenshulme. 


Have a number Amateur Views, very gozd, size 
about 19in. by Gin. Will send sample, 6d. stamps. What offers ? 
—Adaress, Puoro., 182, Trongate. 


Will exchange my Violin, good tone, for Electric 
Lighting Apparatus, or what offer?—E. CLYDE, 6, Hale-street 
Arlington-square, Isl ngton, Loudon. 


Small Treadle Lathe, with tools, alliron, and watch- 
make Pirow What offers ?—11, Queen: street, Belgrave Gate, 


‘value £30, 


JULY 7, 1882. 
14 Vols. “ English Mechanic.” 3 bound. What 


Cffers 7—A. H. Vesey, Kno:kholt, Sevenoaks. 


I have a first-class Wringing and Manglinege 
MacuHine, new, cast 508s.— W hat offers in exchange for it ?—Jane~ 
Harnor, Slip End, Luton, 


1} H.-P. Table Engine, feed pump, governors, &c. 
7. vertical tubul-r boiler, water and steam gauges, nearly new, 
worth £30.—Exchange to value £25.~—Apply, J. ELLIOT, Engineer , 
Kent-street, Portsea. 


Trioycle wanted for a lady, recent make, perfect 
order, in exchange for a new Wheeler-Wilson'’s bestcabinct 
sewing mochine and extras, cost £16.—Full particulars, J. L. M., 
106, Princes street, Edinburgh. 


“ English Mechanic,” Vols. XXL. to XXXI., 
bound, XXXII. to XXXIV uobound. Allin fir-t-rate condition. 
Offers w-nted for whole or part.—H. Crank, Inland Revenue, 
Cleckheaton, Normanton. 


Two Bicycles, 4Sin. Singer’s, tyres not cut, alarm, 
brake, &c .cost £3 15. Strovg 4%in. rubber tyres, cost £1 15s. 
Exchange for gold watch.—E. Gittaup, North-Curry, Somerset. 


50in. Bicycle Wheel, good tyre, cranks, pedals, 
bearings. Exchange any'hing. Tools wanted —Particuwars, W. 
W., 82, Bayham-street, Camden Town, London. 


Type, several fount’, press and accessories, for ams» 
teur use. Offers requested. Optical work pre.erred.—L., 16, 
Addington-street, Ramsgate. 


Astro. Eyepieces wanted for cash, or new books, 
or other exchange —Address as above. 


“ Flat” or Plane Mirror, about 1}in., warranted 
perfect. Wanted for exchange.—Address as above. 


Wanted, Gin. gap screw-cutting Lathe, for new Do- 
mestic Machines. Say whit you want.—Monauocse, Gands- 
street, Exeter. 


Horizontal Engine and Boiler, all fittings com- 
piete, 4 horze- power boiler, 9ft by 2ft.7in. Exchange for larger. 
. ScaerN, Wolverhampton. 


_ Bicycle, 50in. Roadster, Singer's Special Challenge, 
suspens.on sadale, patent cycle bearings, front spoon brake (alto, 
trailing brake), good lamp, tool-bag, &c. Cost £13 two years ago. 
Exchange for Microscope, or good standard scientitic books.—vU. 
R., Junr., 9, Woodville terrace, Bradford, Yorks. 


I will exchange my Jarge 12-stop Harmonium, 
(slightly out of order) for Harmuniflute, or offers.—Rorerr VEN- 
NER, Lynton Villa, Erith, Kent. 


Medical Coil and Battery, and two Electric Bells 
new. Will exchange for good Watch.—d. Asm, 75, Temple-street, 
Wolverhampton. 


Prize Drawing.—First prize : new Printing Outtit, 
Sccund prize: Two Electric Lamps and Battery. 
Winners’ names in E. M., 29 July. Tickets one shilling ; 12 for ten 
shillings ; 26 for £1. wali exchange for anything useful.-M. 
Barnarp, Henitleld. 


THE SIXPENNY SALE COLUMN. 


—+4+——_ 


Advertisements are inserted in this column at the rate of 
62. for the first 16 words, and 6d. for every succeeding 
8 words, 

——_+-44—__. 


For Sale. 
A 


Lantern Photographs, 12.00, with reading 
on "d plain, ls. coluured.—a. Pumpuney, Emily-street, bu- 
ngham, 


Gelatine Films for photographs, reduce cost and 
Rear of photography to minimum.—aA. PoMPrgarer, Birming- 


am. 
The Filmograph carries 100 films or 12 plates: 
Lightest Photo. apparatus. illustrated tcsts.—Pcururey, BI- 
mingham. ; 
Filmographie Manual, free 6d., with photo- 
graph from Fihn Negative. Full instructions. Films, Fumo- 
graph.—A. Pumrurer, Birmingham. 


100-Fold Filmograph Slide, can be used with ordi- 
nary camera. Plates changed anywhere.—A. PusmPargesr, Bir- 
mingham. 


Collographic Photographs for Machinery and Trade 
Patterns. Sample and list for 24.—Pomruner and Dar, Birmins- 


ham. 
“The Night-light Clock’ Ilustrated and 
described on page 370, No. 848. Price, carriage free, 5s. 6¢.—F 


RoBERTEON, 13, Greek strect, Soho, W. 
List one 


Stccks and Dies, now in extensive use. 
stamp.—F. M. Roaers, 21, Finsoury- pavement. 


Electric Lighting.—Inventors wishing to perfett, 
patent, or sell inventions connected with electric lighting shcus 
communicate with F. M. Rocers, 21, Finsbury-pavement, E.C. 


Micro. Photos.—List of 350 one penny stamp.—E. 


and A. Dancer, 436, Stockport-road, Manchester. 


Lathes, Lathes, cheap good screw-cutting, from 
£10. Easy payments. Hire system. First-class tools.—Maki. 
Cupola, Sheffield. : f 

Electric Machines, Indicators, Bells, Batterie:, 
Wires, Switches, Terminals, Cardons, &c.—Kina@ and Co., Elx- 
tricians, Bristc]. (List Twopence.) 


Beautiful Cloth Dress, in all colours, price Ss., of 
8d. yard. Patterns, one stamp.—Fiatu, Kirkgate, Waketield. 


Amateur Mechanics.—A complete set of Casting:, 
Tubes ana Lenees, lor making large Compound Microscope, 
12s. 6d., and instructions. Amateurs supplied with meterials f~r 
Optical Inttrumente.--Mason, 38, Park-road, Clapham, S.W. 


Saw, for cutting all metals, very useful, post free 15 
stamps.—Poo tt, 303, + ulnam-road, London. 


Stammering speedily and effectually Cured, per- 
sonally or by correspondence Testimoniais trom all classe:.— 
Vox. M., Ward’s Library, Grusvenor-road, Highbury, London. 


American Organ Tubeboards, with Munroe 
voiced reeds. Reduced prices.—Ray, 86, Poplar Walk-road, S.E 


Oval Frames.—Care.t, Oval Turner, 79, Milton- 
street, Dorset-square, N.W., London. 


Bench Drilling Machine. very strong, invaluable 
to amateurs. Securely packed for 30s.—Brecuinc and Guoe-t. 
Mzarehum-le fen, Boston. 


Photographs (Sccttish scenery), extraordinary 
value, vin. by din. size du. each.—Fintay, 135, Henfrew-strect. 
Glasgow. 


Electro-Motor Engine, working model, post fre 


68. -J. SutTcLiirr, 65. Cedar-street, Hu'me, Manchester, 


Photograph, new and old Eddystone Lighthouse: 
71 y 5, post free 1ourpence.—Pcmrurey, Pubd'isher, birmingham. 
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SLIDE-REST TOOLS AND CUTTER- 
| BAR 


By J. H. Evans. 


Í e having been, from time to time, 

many different tools of this kind illus- 
trated in these columns, I still think that it 
will be of great interest to our amateur 
turners to have before them those of the 
present day. The cutter-bars have, so to 
qpe exterminated a great many of the 
old-fashioned slide-rest tools; but, for all 
that, the latter must not be despised, and 
they will at times be found more convenient 
for many purposes than their successors, 
therefore I have deemed it necessary to 
illustrate a few of those that are found most 
useful for general amateur purposes. In 
making such tools as figures 1, 2, 3, 4, &e., 
&c., it will be necessary to have them 
forged from the very best cast steel, and I 
consider Marshall's steel the finest for the 
purpose. There are two distinct ways of 
making them: that is, they may be con- 
structed to suit both the metal-turning and 
the ornamental slide-rest. If for both, that 
part extending from the end of the square 
to the cutting edge must be shouldered 
down, and then filed, so that the cutting 
edge is in a line with the centre of the 
Square, which should be 9-16in., to fit the 
tool-box of ornamental slide-rest; but if to 
be used with the metal-turning rest only, it 
is better to file the top surface flat all along; 
the tools can then be left more substantial. 
The round-nose tools, Figs. 1 and 2, are 
used for roughing-vut work, brass or gun- 
metal; but if used for iron or steel, such a 
tool should be made similar to Fig. 12, which, 
it will be seen, has considerably more cutting 
angle—viz., about 80°, that for brass being 
about 70°. I say about, because, as I have 
previously stated in other articles, 1 am 
of opinion that practically the precise angle 
witbin a few degrees does not matter as long 
as the tool cuts. The diagrams, No. 3, 4, 
and 5, represent the right and left-side tool 
and the front tool, which would be used for 
hard-wood turning more than auything else, 
the front of cach of the side tools being 
ground to an angle which will admit of 
them being used to turn out square corners ; 
for instance, the lid or bottom of a box 
forms a very good example of the work they 
are adapted for, especially as the bottom 
can be taken quite square and sharp ia the 
corner without in any way touching’or de- 
stroying the sides or cylinder part. The 
next tool, Figs. 8 and 9, gives two views of 
the parting tool, used, as may be taken 
from its name, for dividiog or cutting off 
the work done, from the chuck upon which 
it has been turned ; this, it need hardly be 
said, is one of the most necessary adjuncts 
to the slide-rest. It will be seen that this 
tool is narrow on the cutting-edge, being 
well relieved from the front to back, in 
order that it will not wedge; but with all 
this precaution it should be withdrawn oc- 
casionally toclear it of the dust that will 
accumulate during its progress through the 
wood. Fig. 9 shows how it is strengthened 
by the blade being made considerably 
deeper; it is always as well to have two or 
three such tools, ia case of one breaking; at 
the same time, there is no reason why it 
should break, if carefully used. 
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We now come to Fig. 10 which is practi- 
cally a boring-tool, although it may be used 
for any internal woodwork or metal, and the 
cut may be taken in either direction, as the 
rough edge will suggest. Figs. 6 and 7 show 
a pair of right and left side tools for brass 
or metal, for turning out such work as cup 
chucks, &c., will be found very useful; the 
same forms, in point of fact, are used for 
iron as brass in most instances, the differ- 
ence being that those for iron and steel may 
be made of less width and angle, the latter 
being from 65° to 85°, and that for brass 
from 70° to 95°. These, of course, are 
varied according to the work done. The 
materials used differ for roughing or 
smoothing, and finishing the work. Fig. 
12 is'a kind of heel tool, and when using 


steam power, will be found an excellent | 


tool to take off a good shaving. Fig. 13 is 
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descriptive of a spring tool; this, also, is a 
most useful tool for heavy work, and may 
be used also iv. a planing machine to great 
advantage. The cut may be modified in 
this tool by taking off some of the spring ; 
‘this is done by placing a wooden wedge in 
that part which is cranked down. So far, 
then, I have detailed a few of the necessary 
fixed tools generally supplied with such a 
slide-rest, as figured in p. 295, June 9th., 
some of which are absolutely necessary. 

I will now proceed t> describe a few of 
the various cutter bars now in use. Fig. 14 
is what is commonly known as the gouge 
cutter-bar, it being obvious that such a 
tool, under the guigance of the slide-rest, 
must turn the work with greater facility 
than the ordinary gouge held by hand ; such 
a tool being subject to considerably greater 
strain than when used by hand, it need not 
be made so wide, but must be stronger to 
admit of the increased strain upon it. The 
stems of these instruments, it will be scen 
from the diagrams, are rectangular to the 
holding power of the tool-box or holder. 
They are made of the best fagotted iron ; 
it is made to hold separate blades, and the 
latter are held firmly in place by a stcel 
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strap and screw, which latter draws the blade 
tightly to the bar against the bent part, 
which should be at such an angle that the 
tool when fixed into it is in such a position 
that a good clean shaving will be the re- 
sult of its operation. The blades being short, 
are capable of being adjusted exactly to the 
necessary height of the centre. Fig. 15 
shows another cutter-bar of this descrip- 
tion; but to hold a chisel-blade, which for 
smoothing a large surface or cylioder isa 
first-rate tool, more especially for turning 
wood that is cut plank-ways; but for this 
it should have a round-end blade, in place 
of a square-cornered one. 

Fig. 16 is a cntter-bar, quite new, and onc 
that I have lately introduced. It will be 
found a most useful addition to any 


amateur work-shop, as it saves a deal of 
trouble in shifting the slide-rest ; it will be 
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seen that the bar is made after the same 
fashion as the others in the stem, and forked 
at the end, and through the centre of that 
part a steel rod runs in a transverse direc- 
tion, the bar is split at the end of each 
fitting, and a steel screw passing through 
in front of the bar, when these latter are set 
up the bar is held firm at any position it 
may be required in. The steel bar re- 
volving in its fitting it facilitates the setting 
of the cutter to the centre of the work ; but 
if the tool is correctly made, it should be 
always at the proper centre when central to 
the square stem; it is nota difficult or ex- 
pensive tool to make. and I am able to 
record a good sale of them, which is the 
best evidence of their value; therefore, I 
consider it a most successful idea, and as 
such things generul:y do, the same emanated 
from a very ingenious amateur. When 
using this tool for turning ont a deep box, 
it will be seen that Lhe bar holding the cutter 
is in the same position as if an ordinary 
tool had been placed in the rest, and the 
latter turned round to the surface; but in 
the latter case only the depth of the stop- 
screw can be turned out, and tbis i3 not 
sufficient for many purposes; but with this 
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improved bar the whole length of the main- 
sorcw could be used, if found necessary ; but 
that is not at all probable; but I simply 
draw attention to the fact to illustrate more 
fally the advantages of the tool in question, 
when devoted to the purpose for which it is 
intended. Fig. 18 is a side view of this 
instrument, showing how the ends are split 
to allow the screw to tighten the bar in its 
piace. It is cut through with a frame saw, 
the screws being tightened. The transverse 
bar is held quite firmly, and will admit of a 
heavy cut being taken without its moving. 
This I may mention has been found a very 
useful tool for factory purposes, and by those 
who have tried it for amateur work it is 
pronounced quite a success. There has been 
so much said at different times upon the 
subject of tools and cutter-bars, that it is 
not worth while for me to expatiate further 
upon them; but for the benefit of the readers 
of the ENGLISH MeEciuanic who have not 
probably read all the different works upon 
the same, I thought a brief outline of those 
here illustrated would be found useful, and 
enable those not in possession of th~m to 
make for themselves, if desirable so to do. 
As I have been requested by several readers 
to continue the illustrations of specimens of 
eee done, I propose to do so in my next 
article. 


THE BEST GAS FOR THE GAS- 
ENGINE. 


ÀA T the recent meeting of the Gas Insti- 
ra tute, an interesting paper was pre- 
sented by Mr. Charles Hunt, M.I.C.E., 
containing the results of a number of ex- 
periments with different qualitics of gas 
employed in driving an Otto 12-horse 
engine. The calorific value of different 
qualities of illuminating gas is a question 
that has been much discussed, but it is gene- 
rally accepted that the higher the illumi- 
naling power the greater is the heating 
value, though not in proportion. Dr. Wal- 
lace’s estimate gives, taking 14'75-candle gas 
us unity, a heating value of 1'295 to 26°24 
emile gas, while its value for lighting is 
3°769, ‘Thirty-three candle gas hus, how- 
ever, a lighting value of 2'230, while its 
heating value is only 1496; that is, while 
its Wluminuting power, as compared with 
common l4 or lo-cundle gas, is more than 
double, its heating power is not quite one- 
half more. To put the matter in another 
way—increases in illuminating power of 77 
ani 120 per cent. correspond respectively to 
increments in heating value of only 30 and 
50 per cent. In view of those figures, it 
might be suppsed that the commoner gas 
is quito good enough to use in a gas-cngine, 
and that gas having a high illuminat- 
ing powcr would ba out of place. It 
appears, however, that the value of illu- 
minsting gas for motive power increases 
ina greater ratio than its value for heating, 
thouvh still falling short of the value for 
lighting. The action of the gas- engine 
depends upon the heat of combustion, and 
the cff-ct produced by any gas or mixture 
of gases, when tested by a dynamometer 
applicd to the engine, should give an almost 
accurate measure of their calorific values ; 
but the main odject of the experiments 
mado by Mr. Hunt was to determine the 
relative values of different qualities of illu- 
minsting gas, when used in the gas-engine. 
Before commencing the trials, the engine 
was thoroughly cleaned, and the bearings 
adjusted and lubricated. The diagrams 
were taken with a Richards indieator, 
six diagrams being taken for cach quality 
of cas, and as they were repeated three 
thnos, the summary ‘tives the average of 18 
indications. The engine was weighted with 
ity maximum load, which involved an ex- 
plosion practically every second revolution, 
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applying a strap-brake to one fly-wheel, so 
that the actual loss by friction of the engine 
itself was also ascertained. The gas used in 
each case was the absolute product of the 
coal or cannel, distilled and purified in 


the usual way, without any admix- 
ture of air, and the burners used 
for photometrical purposes were a 


No. 1 ‘‘ London ” Argand for gases up to 
18 candles, and for bigher qualities a steatite 
batswing. The precautions to insure 
accurate results were apparently all that’ 
could be desired, and there seems no reason 
to suspect the returns on that head. The 
gas was, in all cases, supplied ata uniform 
pressure, and it was noted that the speed of 
the engine depended entirely upon the 
extent of opening of the gas-valve; for 
instance, if the valve was adjusted for 17- 
candle gas, the engine would not start with 
29 candle. It was also noticed that once 
in about 35 or 40 revolutions, the regular 
explosion was missed, the followingexplo-zion 
being, however, of greater intensity. The 
general tendency observed throughout the 
trials, says Mr. Hunt, was towards a deeper 
diagram with the richer gases, apparently 
indicating a slower combustion, and slightly 
greater force exerted throughout the stroke. 
The quantity of gas expended per horse- 
power varies, it is found, considerably with 
its quality, and consequently it becomes a 
question of relative price of different 
qualities of gas, before the real economy of 
the gas-cngine can be arrived at. Users of 
these valuable motors, must, therefore, 
look to the price and quality of the gas 
supplied in their towns, for while the 
small-sized gas-engine is cheaper than 
its equivalent steam-engine in places 
where illuminating gas can be had at 4s. 
per 1,000 cubic fect, it is vastly more econo- 
mical where gas of say 25-candle power 
can be had at that price. Taking the whole 
series of Mr. ILunt’s trials, the loss between 
indicated and actual power shows that 
about 25 per cent. is absorbed in the fric- 
tion of the moving parts, an amount which 
compares favourably with steam-cengines, 
and the summary shows tbat a 12 horse- 
engine indicating 19 horse-power may be 
relied upon to give quite 14) horse-power 
actual by the brake. The most interesting 
figures in the elaborate and reliable tables 
given by Mr. Hunt are, however, those 
which show the cuantity of gas of different 
qualities consumed per horse-power per 
hour, and these we sct out in a tabular 
form, preferring the actual horse-power 
to the indicate) as probably more trust- 
worthy :— 


Candle Gas. Actual 
power, cub. ft. H.-P. 
11°96 40°08 ibd 
15 00 32:53 14°59 
17°20 30°Gt 14.35 
22:835 23:56 LEGO 
26°00 21:55 15 053 
20-14 20°34 14°55 


It will be scen that about half the quantity 
of rich gas suthices to yield a horse-power 
as compared with the common 12-candle 
gas; and that result holds good with gas pre- 
pared in the anner suggested by Dr. 
Siemens ; in fact, the lower the illu- 
minating power of the gas, the greater the 
quantity necessary to yield a horse-power. 
Mr. Hunt, for obvious reasons, does not 
give the relative price per 1,000ft. of the 
rich and common gas, for that varies with 
the locality; but a simple calculation will 
enable any owner of a gas-engiuc to asccr- 
tain which quality will be most economical, 
and a little extra calculation will enable 
anyone to discover what advantage is to be 
gained by enriching common ccal-gas with 
one of the light and cheap hydro- 
carbons. These calculations obviously de- 
pend on the prices in any givea loentity; 
but the facts brought forward by Mr. Hunt 


und the actual horse-power was obtained by lare interesting and valuable, and will vive 
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a stimulus to the introduction of the gas- 
engine, especially where gas of high illumi- 
nating power can be had at a low rate. 
For instance, to take two qualities which 
compare readily with the table: 30-candle 
gas at Galashiels costs 3s. 4d. per thousand, 
while at Bristol 17-candle gas costs 2s. 10d. 
According to Mr. Hunt’s results, the differ- 
ence between 17 and 30-candle gas is as 30 
to 20 in quantity used, while the difference 
in price in the towns cited is as 40 to 34; 
showing that users of gas-engines in Gala- 
shiels can have motive power at a cheaper 
rate than users of similar engines in Bristol. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By Jonn Watson WARMAN, 
Associate of the College of Organists, London. 


NEE at this stage what was said under Head 
KO of Man -to-Ped. Coupler (atr, Bis, ante and 
on), concerning an objection to the foregoing 
method of Regulation in respect of its tending 
to throw the contact of such Coupler to a point 
which is inside the regular Pallett Action 
point on the same Key. 


i. Itis to be noted also that such type of 
Regulators will be difficult if not impossible to 
carry out in conjunction with a Swell-to-Pedale 
Coupler of the Part kind (see again g q9 7, next), 
even with the aid of the Wire Cranked Sticker 
(see again at >, ante), and of such Crankings’ 
being extended above the Noses which carry the 
Screw- Wires ; because the space between the 
two Great-Org. Stickers cannot even then be 
rendered wide enough to accommodate the two 
Regulating Battons, without risk of a fouling. 


j. It is now to be pointed out that the Regu- 
laring appliance just described, though quite 
practicable and etfective so far as its own 
function is concerned (unless, as just intimated, 
there be two Action-Noses on one Key-tail), 
will inevitably sacritice the Participation of ‘the 
Key with which it is connected («ee at n, ante). 
To regain this, therefore, something more is 
required. The method devised by the pre- 
scut writer, and which method will probably 
be found in practice a3 satisfactory as any avail- 
able, consists in the addition to the aforesaid 
Screwing Button of that which will be termed 
in tho present Treatise a Button-Clip. This Clip 
consists of a strip of thin rheet-metal of suitable 
kind (common ‘Tin’’ will usually do quite 
well), about liin. long, and rather narrower than 
the plan-width of the [Manual] Key-tail : 
this Strip is so cranked at its middle as to 
assume, on elevation, a Bayonct-like form,— 
the amount of the cranking being exxctly equal 
to the vertical thickness of the Regulating 
Button: at one end, it (the Strip) receives a 
small Screw-hole, and xt the other end a short 
Notching just wide enough to admit the stem 
or screwing portion of the Regulating Wire. 
Note :—If the Clip do have to operate between 
two Stickers (see last preceding parag. but two), 
its rear or notched end must of course be de- 
minished in width accordingly (see here at i, 
next, 2nd parag.; and at p, next, 9th parag.) ; 
say that such width should then be about į of 
inch, or, if possible—as when the Stickers are 
of the Wire-Cranked form—, a little more. Such 
narrowing, however, should be for only such 
portion of the Clip as actually enters between 
such Stickers, the remaining portion being left 
untouched. And if there be a Coupler-Regu- 
lating Wire passing (sce at end of present parag.) 
through such Clip, the length-total of the latter 
should be so increased as that the Hole for such 
Wire shall be made in the uu-narrowed portion 
of the Clip. In all cases the aforesaid decrease 
in the width of the Clip should be accompanied 
by a slight increase in its thickness. The Clip 
as ko, or however, formed is now placed upon 
its Koy-tail in such a way that the rear or 
notched end of such Clip lies on and gently 
presses the top of the Button—the Wire 
it-clf having passed iuto the said notch—, and, 
the exaut posit, for the foro end of the Clip 
having been found, a suitable Screw is passed 
through the Holo in the latter, and turned 
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“home” so as to press only lightly upon it. It 
will now be evident that (1) the Action-Nose 
will not be able to rise without lifting the Key- 
tail with it, that (2) the Button will be left 
perfectly free to be turned round in Regulation, 
and (3) that any lateral warping of the Key 
cannot carse any ‘‘ binding,’’—because the 
Screw through the Clip will act as a pivot to 
allow the latter to partially rotate, and so 
accompany and accommodate itself to such 
lateral derangement. It will be obvious that 
the Taking out of any Key which is thus 
‘t Clipped ’’ will be just as easy as though such 
Clip were absent, for the Clip-Notch will quite 
freely leave the Screw Stem; but the replacing 
of such Key will not be quite so quickly done, 
because tho Notch will then have to find the 
said Stem. If this Button-Clip be applied to 
any Key which iy driven by a Coupler the 
contact of which is made beneath the Tail of 
such Key—and consequently beneath such 
Clip—, the Regulating Screw of such Coupler 
(seo 88, x) had generally better be made to pass 
—free—through a suitable Hole made in the 
higher part of the Clip,—so that the said Screw 
may be brought, on plan, as close as possible to 
the said Screw- Wire in the Action-Nuse (see m, 
ante). 


jj. At this point seo again what is said in 
Treatment No. 3 (at m, next, 2nd parag., Diff. 8), 
and in that of No. 4 (at p, next, 9th parag., 
and on), with reference to the more exact posit 
of the Swell-Org. Key Square Nose, and 
the relation which such posit has to the question 
of the Regulation at and by such Nose. Itis 
to be here observed that an additional argument 
is furnished against such a Regulation by the 
fact that either the Clip just described must 
partly enter between the Great-Org. Stickers, 
or the latter must be absent (asin Treatment 
54, see vuu, next, 5th parar.), or the said Square 
or other Action Nose must be elongated front- 
ward beyond such Sticker, or the Participation 
of the Key must be given up. 


k. Finally, as regards tle Action, it is to be 
noted that in all cases where a Backfall, a Lever, 
or a Square has to possess, in addition to its 
regular Nose Contact point, a second similar 
Contact point—such us that of the Swell-to-Ped. 
Sticker just described—, it is essential that such 
Bickfall, Lever, or Squire be made of sufficient 
Radial length to prevent such second Contact 
point from coming too near to the fulcrum center 
of such Square, &c. This matter, together with 
that of any Square, &c., extra elongation which 
may be rendered necessary by the providing of 
Front-Regulation in co-existence with a rear- 
extended lowermost Ky (see rr, Bis, ante and 
on), and also the proper fur which the Square, 
&c., shall assume for uffurding such second 
Contact, or for giving the correct crossing of line 
of centres with a R-guluting-Nose (see here 
again at}, ante, 3rd purav.), will of course be 
fully gone into in Departments COUPLING - ACTION 
and Kery-Action. It it be found imprac’icable 
to secure the aforesaid snffcient Radial length 
eelhout giving up the said Front Regulation, 
then the latter miy be considered to at once 
become inadmissible, unless there be really no 
other method of Regulation practicable. 


kk, It remains here only to observe that in 
all cascs where — as in the preceding—the Noses 
carried on the Swell-Org. Koy-taily extend far 
enough forward for their Regulating Buttons to 
be in line with the line of tre Great-Org. Key 
Sticker wires, the said Tails of the Swell Keys 
will xot extend back beyond the Tails of the 
said Great Keys. (See here No. 4 Treatment.) 
Bear always in mind that such extension of the 
Nose of a Key Square, or any other circum- 
stance that atlocts the Radial sizo of tho latter, 
or any arrangement that affects its position (as, 
for instance, whether ruch Nose shall be set on 
the Key-tail, or contaived iu a Forking of the 
latter), will determine or modify the exact level 
occupied by any [horizonta!] Tracker actuated 
by such Key Square. 


l. Asa Summary of this No. 2 Treatment, we 
may confidently say that it is the best which is 
practicable for the particular Lay-out for which 
it is intended (see at d, ante, lst parag ), unless 
one of the still betier Treatments which include 
a Clear Coupler (see r, next aud on) be subrtix 
tuted—, on this last point remembering also that 
the presence of any Sticlers rising from the 
Key-tails is unfavourablo to the having of a 
a Detached Buffet (see r, next, 14th parag.). The 


Merits and De-merits of the present Treatment 
therefore rise or fall along with those of such 
Lay-out itsclf. Concerning this latter, the 
reader has already been referred to the Pro- 
Department ENTIRE Orcan for a fuller Descrip- 
tion and Criticiem of the Faringdon Instrument ; 
it will, however, be well t» add here a few 
remarks on thuse points with which the struc- 
ture of the Keys is involved :— 


(1) The Projection of the Manuala cnables 
the Player to better judge of the effect he is 
producing, and also to hear more of the Voices 
he is accompanying. (2) The Key-Action 
of the Great-Organ becomes very simple,—tho 
Fanned Backfalls rendering more than a few 
Rollers unnecessary. (3) By the Great-Org. 
Backfalls’ being kept above the K»y portion of 
the Swell-Org. Action, not only is (as already 
said) the Crossing of these Actions avoided, but 
no part of the Key-Action of either Manual 
descends below the level of the Great-Org. 
Key ; and thus there exists more space to devota 
to the Bellows, or to any other portions of the 
work which it may be des:rable to locate just 
beneath such Keyslevel. (+4) The Skewing of 
the Swell-Org. Keys does not involve any more 
workmanship in the Key-Action generally: sce 
on this point what has already been said as to 
the Setting-out of the Roller-Loards (at c, ante, 
2nd parag.), in the analysis of the present Lay- 
out. 


Bat there are the disadvantages that :—(1) In 
consequences of aiming at Fanned Backfalls to 
the Great Section in conjunction with Projecting 
Manuals, there here arises necessity for having the 
Palletts of such Great Section placed at the front 
of the Instrument: this is bad, because it inter- 
feres with access to such Palletts—partly by 
reason of the presence of Conveyances to the 
Show Pipes—, and because it throws the 
Pull-Wires of such Palletts and the rear 
ends of the Man.-to-Man. Coupling Back- 
fulls more out of reach — so _ rendering 
Front Regulation more imperative—, and 
also because it takes such Palletts away 
from under the Reed Register (ree Deparimnent 
Winveiest). (2) The mainly Semitonal Pipe- 
Order necessary to secure the Fanning of the 
Backfalls brings Pipes of rather larger size to 
the middle of the Organ, and so partly obstructs 
the Swell-Section Tone (see L’ro-Devartment 
ENTIRE Organ) whenever the Box Shutters are 
Open. (3) After that this simple Key-Action 
is obtained, its very directness makes it less 
pleasant in the using than if it possessed more 
Centers, because there is, in the virtual absence 
of both Trackers and Rollers, nothing whatever 
to cut off the Pallett ‘“ Pluck ” from the piayer’s 
fingera (see more fully on this in Department 
Kery-Acrion),—the Palletts in this particular 
Sonndboard being of the common kind, (It has 
already—at g, ante, lst paray.—bceen seen that 
the Position and Fanning of the Great-Organ 
Backfalls are unfavourable to the application of 
n Clear Coupler.) 


It is to be obzerved, in palliation of the fore- 
going Defects, that the Projection of the 
Manuals (of course in itself good) was here 
made obligatory by the very mistak-n posi- 
tion of the Instrument, —saddled, I believe, upon 
the Organ-Builder by an uninformed parochial 
coterie; and also that, owing to a still further 
limitation as regarded height, it was rendered 
very desirable to avoid the obstruction which 
would have been presented by a second hote 
Roller-Board 8 coming beneath the Sound- 
boards. At this stage compare yet once more 
the arrangement of the Faringdon with that of 
the Hoddesdon Specimen,—now next following. 


m, Vo. 3 TreaLnent.—This is au Instance 
affurded in the Organ, so often qaoted, erected 
by Henry Willis, during 1865, in Hoddesdon 
Episcopal Church, Hertfordshire. At this point 
refer to Department Case—at 60, r—for some 
further particulars of this Instrument. To thi: 
itis to be here addei that the two Menual 
Sections are of the usual kind—viz., (rreat, and 
Swell—; and that the General Lay-out of the 
Inside is, as regards Involution with tho 
Claviers, the same as that of the Faringdon 
Instrument except ;— (1) ‘That the Manuals, 
though like those in the latter Organ in respect 
of their not being Reversed, yet do not Project 
beyond the Face of the Organ-Casco; (2) That 
the Palletts of the Great-Org., equally with 
those of the Swell-Org., are sct at tho points 
nearest to the Passage-board which separates 


the Windchests of these two Sections; and (3) ` 
That the Great Org. Section, as well ns tuat of 
the Swell, has here ita Order £o that its smallest 
Pipo comes at Middle. 


The treatment of the Manuals themselves (see 
here at 7, Bis, ante)—including their vertical 
distance between Playing Levelsa—, and of the 
Key-Action involved with the Manuals, is also 
the came as in the Fariagdon Instrument, with 
the exception of the following :—(4) The Back- 
falls of the Great-Organ are, on Pian, not 
Fanned, but Parallel and Squarea,—that is to 
say, nearly Square, they being given a very 
slight slant in order to bring their rear ends 
into [Plan] correspondence with the Tails of the 
Swell-Organ Key. Of course, the [Great- Org. ] 
Roller-board isa *‘ Whole” one. (5) In evn- 
sequence of such Non-Tanning of the Great- 
Org. Backfalls the Manual-to-Manual Coupler 
can be, and is now, driven—iustend of by a 
Block affixed to the Great-Org. Sticker—by a 
short Wire Tracker threaded through the said 
Great-Org. Backfall, and running down to and 
through the fore Nose of the Coupling Backfall, 
—the actual posit of such Wire being close 
behind the Great-Org. Sticker. This Wire bas 
a Stopping Eye and Collar Button (no Screw 
turead) at its bottom end, and a Regulating 
screw Button at its top end. (6) The eaid 
Great - Organ Stickers are here shorter 
than in the Faringdon Design; they now, of 
course, carry no Driving-Block; they are well 
broadened out where—and only where—they 
pass between the Swell-Org. Keys; and they 
now carry 70 Regulating Button. The Notch- 
ing of the said Swell Keys (ses u, ante) is of 
course cut to an extent corresponding with suck 
broadening of the Sticker. (7) The Sticker of 
the Coupler Swell to Pedale is now—instead cf 
acting directly upon its Key-tail—Wired into 
the [T] Square Nose which rests upon the 
latter ; and by reason of this the said Swell 
Key-tails do not now extend beyond those of 
the Great, but the Taila of both the Manuals 
finish at one same areal line. (8) Althoush—in 
consequence of the preceding Miring—there is no 
need, so far as the Swell-to-Ped. Coupler is 
concerned, for the Swell-Org. Key-tails to ex- 
tend back past the Great-Oig. Stickere, yet 
such extension is partly observed in the present 
Treatment, these Stickers being placed forward 
[towards player] sufficiently to leave jus a 
long cnough amount of such Swell Key-tails 
behind them for these latter to carry their 
(Wood) Action Square Nuses without such Nosee 
passing in between the said Stickers. The reason 
for this is simply that as Crank- Wired Stickers 
(sce p, next, 8th parag.) are not here admi:ted, 
the space between auy two of the Wooden ones 
actually employed is not sufficient to accommo- 
date a Wood Square Nose and yet at the eame 
time to leave enough free space to prevent poa- 
«ibility of rubbing or of consequent cyphering 
on any casting of such Sticker. The Notch:inge 
iu these Swell-Org. Keys will thus bo formed 
as in the preceding Treatment (see at dJ, ante, 
2nd parng.),—or nearly so. Of courae the rear- 
ward extension of the Great-Org. Xey beyond 
itə regular Sticker will be made uso of for the 
Insertion of the Sticker of the Great-to-Ped. 
Coupier, and thus there will exist no risk of the 
fore-lifting already epoken of (at rr, Bis, ante), 
—this last Sticker being set at the extremo end 
of its said Key: such use, in fact, constitutes 
the sole reason why the Creat-Ory. Key-tail is 
thus extended, Sic hereat rrr, Le, ante. 


(Zu fe continued.) 


SSE E eE 


WATCH - CLEANING AND 
REPAIRING. 


By “A Frerrow-WorrsaÊx.” 


T r A 
(Cont rnd JSTOR beg D Ba 


Dərth Tool. 


MAR amatcurs when they consider to 

what nicety a depth tool must be made, 
think that it would be an impossibility to make 
one; and so it would be to those who dun’t 
know how to goto work. But if you work the 
proper way.it is perfectly easy, and, with care, 
you may be able to mako a tool that shall not be 
wrong, even to a hair's breadth. Fig. 65, 
therefore, shows the centre and third wheel, so 
placec between centres that the distance between 
A and B, C and D, E and F, and G and H are 
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just the same. Now the question we want is, 


(Fig. 70), mark off for holes for bars (L and L); 


how to place these two bars so that they may | these should be as near the “ straight-edge” as 


ES G.GS.0 


be moved to and from each other, and so that, 
let the distance between E and F be what it 
may, tho distance from G to H would be exactly 
the same. Now look at Fig. 66, and there you 


see the bars are so placed in two separate 
frames, that when you slide these frames to 
and fro, the distance from the points I and J is 
exactly the same as the distance from the two 


centres at F and F and M and M, alco L and L. | Radius. 
Now we must make four sides, Fig. 67: the | _— 


right edge should be perfectly straight, and at 
right angles with the inside (see Fig. 66). I 
used the top-side of the arm, or body of my 
turns, as a straight-edge, which I found 
perfect, Now take all four sides and solder 
them together atthe ends, so that the straight 
edges allcome perfectly true; now with gauge 
(Fig. 70) mari the dotted line, as shown Fig. 


.. ewe own ee M 
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67; now samo the other side, and make s centre 
mark where the lines croes, and be sure and 
always work from the straight edge. Now 
place the sides on t» the chuck in your turns and 
drill holes right through. If you have not a 
chuck, you can drill half-way tbrougb, then 
reverse and drill the other half, and finish with 
rimer or broach. Now turn up four ports, Fig. 
68; they should be slightly chamfered round the 
pivot, to allow the outer edges to take its 
bearing, one side being pinned and the other 
side riveted, same as American clocks. Now 
put the framcs together aud rivet two pieces 
of brass (G, Fig. 66) on each side. There will 
keep the frames in pu-ition while you slide them 
to and fro. Now solder on to the plates your 
blocks (E, Fig. 66), which should atand fiush with 
tho straight cdge. Now, with your gauge 


is safe, for the hole not to break out. Mark 
them all alike, working from the straight-edge. 
Now mark from the end of the plate, where top- 
end of dotted line terminates, to the middle of 
the blocks; measure all four alike, and centre- 
punch where the lines cross. 

Now put ene centre mark on the male centre 
in the middle of your chuck (Fig. 54), and the 
drill (H, Fig. 54) in the other centre mark; set 
the frame ruuning, and your drill, if properly 
made, will find its way direct for the other 
centre mark. When you have drilled through 
this back, reverse the frame and drill the other 
side; next turn up the bars to fit the holes, or 
you could get a piece of straight steel wire the 
proper size at Cohen’s, Kirkgate, Leeds, for 2d. 
The bars should fit tight; place in turns with 
the outside running true; make a point at one 
end, then cut asunder with the graver while 
in the turns, and leave two female centres; the 
same with the other bar. Now make two 
clamps (Fig. 69), hook on the top-end and then 
squeeze on the bottom-end, and that will hold 
frames firm together, while you score off on 
plates. 

(To be continued.) 


THE ACHROMATIC OBJECT- 
GLASS.—V. 


By W. Brapsury. 
(Continued from page 393.) 


I HAVE recently received the following table 

of curves employed by Dollosd. Itis copied 
from ‘‘Smith’s Mechanic,” 1825.* The num- 
bers given are diumeters; if they be taken as 
radii, the compound focal length will be double 
the one specified. 


figuring, as now understood, had no existence 
in object-glasses in those days. The aim was 
to produce definition, and suppose all surfaces 
perfectly spherical when that was arrived at.’’ 

We can thus form some slight estimate of the 
labour these old artists had to expend in the 
production of a fine object-glass. Tulley seems 
to have found the advantage of using a much 
flatter curve for the back of the flint lens. No 
less ratio than 2 to 1, and very often 4 to 1, is 
found in his combinations. 

Huyghens had discovered a rale by which 
the aberration of a lens might be easily computed 
when the rays were incident parallel to the axis. 
Bat this condition can only apply to the front 
lens of an achromatic combination; those rays 
falling on the second Jens must have a certain 
degree of vergency. No rule then existed by 
which the aberration of a lens under this altered 
condition could be ascertained. Hence, the 
only way was to find by trial what kind of lens 
was most suitable to combine with another, and 
then to compare the aberrations of each for 
parallel rays. This result furnished a sort of 
guide to the selections of those curves which 
would approximately balance the opposing 
aberrations. 

It is obvious that such a method could only 
be successfully applied by an optician having 
ample opportunities for experiment. This 
Martin had not; and it remained for Tulley to 
devise a rule which should give results near 
enough for practice. Before treating of the 
improvement which the latter effected, let us 
examine the question in the aspect it presented 
itself to Martin. 

Huyghens’ equation for computing the aber- 
ration of a lens is (R and r being the front and 
back radius resp3vtively, and T the thickness 
of the lens) :- 


4:5 R? + Rr + 11/72 
“(here 
For the sake of convenience, and to save re- 


x T. 


ia SD a me S% | petition, let us represent the value of the frac- 
V |tion by A, then (crown. ab™) = A. T. We 
= „~ | can either keep it in this form, or introduce the 
Convex Crown Lens. | Concave Flint Lens. | 2-4 | focal values, which is the better plan. Now, 
QS | the thickrtess of a lens expressed in terms of 
a g 2 | the semi-aperture, focal length, and refractive 
lst ond 8rd 4th 8,4 | power is (Y being the semi-aperture, F the 
Radius. | Radius. | Radius. focus, and u the refractive index): T = Y*/2 . F. 
— — ——|-—— | (u—-1). Hence (crown. ab") = A Y?2 . F 
3°2 5'3 5:3 8'8 5 |(#-1). We will employ the same smaller letters 
6'4 10-6 10-6 176 | 10 |¢> represent the same quantities belonging to 
9°6 15°9 15°9 26-4 | 15 | the flint lens; then (flint. abr») =ay?/2 . f (u’-1). 
12°8 21'2 ee ee: a These are the aberrations of the lenses for 
ee rte T: g 39 | parallel rays, and in comparing them, some of 
22-4 37-1 371 616 35 -the term3 disappear. (c. abr) 7 (f. ab””): ; A Y?/2 Š 
25-6 42-4 42-4 704 | 40 |F (x-1): ay/2f (p'—1). ; 
288 47 47:7 79:2 45 Since the diameter of each lens is the same, 
32°0 53-0 530 88-0 50 |we may omit y in each, and also the divisor 2. 
352 58°3 58°3 96:8 55 | Also since F = f X ô, erase f and write 5 
38°4 63°6 63-6 105:6 60 j|instead of F. Then we have :—(c. abr»): 
41:6 68°9 68 9 114:4 65 | (if. ab)::A/ò(u—1):a/(œ — 1). Now, if 
44°8 (4°2 14:2 123-2 (0 ithe aberration of the crown be made equal to 
ee a n: ice is that of the flint, obviously A (# - 1) =a 
54-4 90-1 90-1 496 | gs5 |@7 D: ora=A (w — 1) /ò (u — 1). The 
57-6 954 93:4 158-4 90 quantity A is known, for it is the value of the 
60'S 1007 100-7 167°2 95 fractional part of Huygtens equation. By 
64-0 106-0 106-0 176-0 100 |multiplying it by the quantity indicated, we 


As no mention is made of the kind of glass 
employed, the table is incomplete. 
numbers have the same staudard, so that they 
serve only for one pair of glasses. The contact 
of the inner curves is preserved throughout the 
series. 

Whatever may have been the optical properties 
of the glass used by Dollond in these com- 
binations, the ratio of curvatures adopted is a 
very curious one. The same ratio, practically, 
is used for both flint and crown lenses. The 
first pair of radii are very nearly as 3 to 5, aud 
the second pair are essentially the same. Such 
a combination would be very much under- 
corrected, as the spherical error of the concave 
is far too little to counterbalance that of the 
convex. It is possible to make such a pair of 
lenses aplanatic by ‘‘ local correction,” but it 
must have been a very long, tedious, and 
troublesome task. ‘‘Our’’ practical master 
says: “The old plan was simply to smooth 
over, and polish until a fair reault was obtained ; 


* For this table I have, through this note, to thank 
gome gentleman unknown to me. Thesignature “Alpha” 
appears in his letter. If he should chance to meet with 
other interesting matter of like nature, I trust we shall 
hear again from “ Alpha,’ but not from Omega. 


All the 


get the value of a for the flint lens, and thus 
find the ratio of its surfaces. 

Bat it will be apparent that this reasoning 
can only be correct when rays of the same 
nature strike on each lens; and us the first inci- 
dent rays are parallel, and the second diverging, 
the value of a is very much altered from that 


‘| found as above. No direct method of computing 


it was known, and the only resource was to vary 
the multiplier of A until it gave such a result 
as agreed with experiment. Martin does not 
appear to have met with such a number as 
would generally be applicable; Tulley succeeded 
better. Observing that the multiplier cf A 
consists of the product of two quantities, the 
ratio of the refractive powers, and the ratio 
of dispersive powers; he confined his investiga- 
tions to such changes in the first quantity as 
at length gave a number near eaough for 
practice. — 

The refractive index diminished by unity 
(u—1) is a measure of the refractive power; 
henee (p’—1)/ (4-1) expresses their ratio; but 
in this instance it is preferable to take the reci- 
procal of this quantity, viz. (#—1)'(n’-1). Let 
this value be denoted by 7; then instead of a 
multiplier, we get a divisor, composed of the 
product of two decimal fractions 5 and », for 
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both these numbers are always less than unity. 
Hence our equation now stands thus, a =A/57. 
The result of Tulley's experiments showed him 
that instead of the simple factor n, it should be 
27V n; and the value of a thus found gave & 
suitable ratio for combination curves. There- 
fore the corrected abzrration equation is a= 
AlN 

Let us state in words what this implies. 

First, the refractive and dispersive powers of 
the glasses must be known; these will give the 
values ô and n, from which the corrected divisor 
may be found. 

Secondly, assume a pair of curves for 
one (it is immaterial which) of the lenses, 
such as will satisfy the reqnired focus: 
substitute them in the equition of Huyghens 
and find the value of A. Correct this by the 
correcting divisor, and thus obtain the value 
ofa. Thirdly, having found a, by an inverse 


process, determine the radii from the Huyghe- |. 


nian equation, which will satisfy this quantity. 
These will be the radii cf a Jens which will ap- 
proximately correct the spherical error of the 
other. 

If we assume the curves of the crown lens, the 
quantity ôn? V y is a divisor ; but if those of the 
flint are assumed, it is, of course, a multiplier. 

With respect to this method of computing the 
aberration of a lens for vergent rays, it must be 
observed that its application is probably very 
limited. However correct it might be for the 
kinds of glass used by Tulley, it is by no means 
certain that it would be equally so for modern 
glass. In his time the retraction varied from 
about 1°57 to 1:60 for flint, and 1°5 to 1°53 for 
crown, and the dispersion from about 
0°65 to 0°75; hence the correcting divisor 
would lie between narrow limits. No 
matter how nearly correct the ratio of aberra- 
tions may be, there still remains this source of 
error—viz., tbat the same equation is used for 
both lenses. Whereas its coefficients, depend- 
ing for their value on the refractive index, must 
vary with each glass, and the greater the 
difference in the indices, the greater will be the 
error introduced. But as a simple practical 
rule, for optical data lying near to the numbers 
above mentioned, Tulley’s rule is well worthy 
to be remembered, for, as I have previously 
said, the value of an optical rule depends, not 
so much upon its absolute accuracy, as upon 
the certainty with which it can be relied on, to 
give results of one definite characcer. 

The general problem, considered theoretically, 
of expressing the vergent in terms of the parallel 

aberration has not, £o far as I am aware, yet 
been solved. It may be possible to find a simple 
factor composed of the refractive aud dispersive 
values, which shail show the relation between 
the two quautities. If it can be done cal- 
culations for matching two lenses would be 
much simplified, and tables showing the ratios 
of curves suitable for combination, might be 
easily prepared. Tulley’s empirical factor em- 
bodies ô, and the root of the fifth power of 7 ; it 
is impossible to say how far these are correct, but 
I think it highly probable, that if a true factor 
can be found, it will contain a higher power 
of ò than the first. Those who are acquainted 
with Coddington’s method of computing spheri- 
cal error will know that there is much similarity 
between the aberration equations for parallel 
and for vergent rays—the second virtually 
embodying the first. Considered in this way, 
the theoretical solution of the problem, which 
Tulley solved practically, does not seem to be 
impossible. 

This optician has left a table containing the 
optical properties of several of the glasses that 
he used. 


TABLE I. Speciric Graviry AND REFRACTIVE 
INDICES oF Sıx Kinps or GuLass. 


Flint, No. 5. 


Plate No. 1. 
Plate No. 2 
Dutch Crown, 
No. 3. 
Ratcliffe Crown 
No. 4. 
Flint, No. 6. 


— = — 


| 


t 


, ! | 
Specific | 9.495 9-450 | 2519 | 2327 3-192 


Gravity j | : 3-466 
Refrace. | | 

tive l 1-502! 1°5C4 | 1°524 | 1-528 11:5735 1:599 
Index | | 


| 


ACHROMATIC COMBINATIONS. 


! 
“Ratio of e of 
Kind of Refracti y refractive id 1spersive 
Combination. ; Indices. ae a es aes 
dp value of 
| a aars) ae 
R. Crown, No. 4i 1:528 
Flint, No. 5 ..| 1:573 1:524 7127 
R. Crown, No.4. 1:528 
Flint, No.6... 1:599 | 1767 645 
Plate, No. 2 ..! 1-504 | 
Flint, No.5..) 1:573 1:623 70 
Plate, No.1..| 1-502 | 
Flint, No.6 .., 1:599 1:195 
Plate, No.2..| 1:504 | 
Flint, No. 6 ..| 1:599 | 1°65 721 
Plate, No.1 ..| 1-502 
Flint, No. 5 1:573 | 1°167 


I do not attach much importance to the 
numbers in any of the plate-gluss combinations. 
They aie apparently mistakes or misprints. It 
will be observed, that with the standard crown 
glasa, the numerical ratio of refractive powers 
gives a difference of 0-233 as due to the change 
in the density of the flint glass. Whereas, if 
either of the plate glasses be taken as a standard, 
the like difference is only 0°027, or less than 
one-eighth of the former. Moreover, the value 
of 6 increases with the density of the flint, 
whereas, to be consistent with the tabulated 
results for the crown glass, it should decrease. 

I will now give an example of Tulley’s 
method of computing the radii of a combination, 
taking as data the glasses united in the first 
section of the second table. 

From the refractive powera °528 and °5735, 
we find 7 = ‘92, the root of the fifth power of 
this, multiplied by 5, gives °578, which is the 
correcting number. Suppose the object-glass to 
have 30in. focal length: then— 

F (focus crown) = 30 (1 — 5) = 8°64. f (focus 
flint). = F/6 = 12:13. 

Next, assume that the crown radii are in the 
proportion of 2 to 3, that is R:7r:: 2:3 or 
R/r = 3, which value we will denote by 9. 

Then, to find R, we have R = F (u - 1) 
(1 +9) = 864 x 528 x h = 76.7 = 76/9 
= 114. 

To determine the aberration due to these 
radii, it is not necessary to know their actual 
value, but their ratio (7) only. For, if we 
substitute ọ for R/rin Huyghens’ cquation, it 


becomes— 


457 +qat Nia 
d + 4)? 
And since the value of ç is 3, the value of A is 
found to be 1°38. This must be divided by the 
correcting number ‘578. and the quotient is 
2°387. 

This is the value of a, and by putting it in 
place of A, and solving the equation, the value 
of q' for the flint lens is found to be 2°06, or 
practically 2. Hence R :71::2:1. (Ris the 
outer, and 7 the inner curve of each lens, so that 
in this case the back curve is longer tban the 
inner one). By the same formnia as for the 
crown lens, Ri = f (w — 1) (1 + g) = 10°48, and 
ris 10:43 x q = 20°86. 

Therefore, the combination is :— 

Crown lens R = 7'6 Flist lens 7’ = 10°43 

bi-convex r = ll'4 f bi-concave R’ = 20°86 
Compound focus = 30. 

By referring to the table of Tulley’s curves 

previously given, it will be seen that these num- 

bera vary very little from the first combination 

there specified. 

If the above example be worked out according 
to Coddington’s formula, it will be found that 
with the same values for the crown radii, the 
flint curves will be almost identical with those 
calculated by this method.* 


ener, Ce ee 

* Brewster gives tables for calculating the radii of 
lenses for object-glasses in his article ‘‘ Telescope” in 
the Edinburgh Encyclopedia; and at the end of his 
edition of Ferguson’s Lectures. Professor Robinson has 
an article on the “Telescope” in the Encyclopædia 
Britannica, in which an explanation is given of Bosco- 
vitch’s formula, LErewster’s tables are, I believe, founded 
upon this formula, An exam »le worked by this method 
is given in Rees ; but as no general explanation of the 
formula on which itis based aypears, I have not quoted 
it. It would appear from this example that Boscovitch 
takes as one condition the equality of the interior curves 
and makes the front radius longer than the inner ooe. I 
trust this notice may induce those who can examine the 
above bovks to copy out and send tə these columns the 
table: at least, and if not too intricate, the essential 
parts of the formula al-o. 


I shall now quote an example of the radii of 
a triple object-glass computed by Talley’s 
rule. In this case, as the refravtion is divided 
between two lenses, the aberration is much 
diminished ; and as the convex lenses are of 
equal foci, each of them must be double the 


.| focal length of the single convex, prodacing the 


same refraction. The same kinds of glass are 
supposed to be used, as in the previous example 
on the double objective—viz., crown, index 
es flint, index 1:5735. Dispersive ratio, 
7127. 

In adapting the formula for computing the 
curves of a triplet, it was found by a number of 
experiments, that the best resulta were obtained 
when the calculated aberration of cach convex 
lens was equal to that of the concave, From 
this it would seem, that the correcting factor 
gives too great a spherical error for the concave, 
since it needs double the amount of positive 
error to correct it. But I think the true ex- 
planation of this seemingly paradoxical result 
may be found in the fact that the separation of 
the lenses will greatly reduce the error; 
and, moreover, the convexes being of the 
same form, but placed in opposite positions, 
would tend to counteract each other’s errors. 
So that the whole effective aberration of the 
two outer lenses would really be much less than 
its theoretical amount; and as appears from 
experiment, very little if anything in excess of 
that due to the inner lens. 


(To be continued.) 


DEVICE FOR LAYING OUT THE 
TEETH OF GEAR- WHEEL PAT- 
TERNS.* 


T has often occurred to the writor that a device 
something like that shown in the accompanying 
sketch, would be useful in laying out the teeth of 
gear wheels on wooden patterns, particularly as 
tending to greater exactness in the operation. As 
this is usually practised, the curves of the 
teeth are struck with the dividers directly on 
the pattern, and in the instance of a wheel with a 
large number of teeth, there are a great many 
chances to make slight mistakes, to say nothing of 
the chances of making one or two large ones. This 
is without questioning the propriety of laying out 
the teeth with the dividers. Then again the job is 
somewhat tedious. The chief point to be made, 
however, is the probability of greater accuracy. 
In the sketch (which is not to scale, and in which 
some of the parts are purposely exaggerated for 
the sake of clearness), the rim B is supposed to 


have been divided in the usual manner, and radial 
lines a a a representing the centres of teeth drawn 
on the edge. The hub A is recessed, or it may be 
bored entirely through, as shown at / somewhat 
larger than the boss of the plate D. This plate has 
a hole bored entirely through it, which hole is 
recessed from the outer surface, and the pin c with 
the collar near the centre, is fitted to be revolved 
without lost motion. This pin, which may 
be 4” or $" diameter, extends above the collar and 
is provided with a thread and nut, also with a 
blank portion on which the slotted bar F is fitted 
to be moved the length of the slot, or to be securely 
clamped by the nut. One end of this bar (which 
may be 3-16" by 2”, or of any other convenient 
dimensions), is made thicker and grooved to receive 
the shank of the templet tooth The templet 
tooth, of metal, say steel 1-16” thick, has a notch 
in the end, as from d to its periphery, and from a 
it is beveled back, as shown in the section, and a 
plain line /— ù% is made on the beveled part. 


> By F. F. Hemenway, in the American Machinist. 
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In using this device, the plate D should be laid 
on tbe hub, and using the bar T asa tram, should 
bé set and held by the four screws shown in plan. 
A better way for setting and holding the plate than 
the one shown, would be to make the screw- holes 
m the plate considerably larger than the screws, 
and cover them with thin washers; then, when the 
plate is screwed down, it could be rapped a little 
to tram tho wheel. 

To mark off the teeth, bring the line on the 
templet to coincide with the lines @ as in using a 
vernier, and as shown at d, and scribe around the 
tooth. Of course, as fitted up, the tooth template 
must be radial, but it is not absolutely essential 
that the line J—d should be either central or 
radial. 

The template can be laid out directly by the use 
of the marking point and rolling segments, or in 
avy way thought advisable. However it is done, 
there is but one tooth to lay out as against a good 
many, if laid out directly on the pattern. To make 
such templates would not be a very troublesome nor 
a lengthy job for a good tool-maker. The template 
could be used as a guide by the pattern maker as 
the work progressed. 

The particular detail of construction is not 
offered as the best, but simply as a illustrative of 
the idea. One suggestion might be the fitting of 
the template tooth toa piece separated from the 
bar, but adjustable on it to compensate for pro- 
jecting hubs. 

Incidentally, this tempiet business suggests the 
propriety of enticing our tool manufacturers to 
furnish the device with a full set of teoth (or as 
many a3 required), by which means something 
might be done towards bringing ebout uniform 
practice. 


SLEMENTARY LESSONS IN DRY- 


PLATE PHOTOGRAPHY.—XIV.” 
(Concluded from p. 372.) 


‘TW conclusion wo have but little to s2y. Wehave 

endeavoured in our ‘‘lessons’”’ to give as clear 
anÌas practical instructions in the various manipu- 
lations connected with negative making aud print- 
ing as possible. It must be understood, however, 
that few rules or instructions appertaining to pho- 
toprapby are absolute; they are all varied by cir- 
eaumstances. All that can be done by written 
instructions 13 to guide the intelligezce of tho 
beginner. When he ceases to be a beginner, he 
should depend on his own intelligence and faculty 
ef obscrvation more than on any instructions. 
Let the beginner not be discouraged by failure. 
Failures be is certain to have. Even the most 
experienced fail occasionally, the majority more 
often thun they are willing to allow; andif they 
do not always succeed, it is unreasonable for the 
tyro to expect to do so. Nevertheless, he should 
aun at perfection, and should not be satisfied until] 
he reaches it. 
landscape work no amateur need despair of reach- 
ing the highest degree of perfection. Amateurs 
and professionals compete continually against each 
othor, aud the former as often as not carry off the 
palm. The young photographer should, from the 
tivst, exercise Lis faculty of observation, and note 
ths most minute departure from received rules. 
Frequently, a fact noticed by one comparatively 
inexperienced in photography may give the hint to 
a more experienced investigator, who may make 
gcod use of it. Another thing to be impressed 
on photographers is that they should not fear to 
give others the benefit of their observations merely 
bscause it is possible that similar observations have 
beeu made before. It is sufficient that a fact is 
not gencrally known or appreciated to justify its 
publication, and tho oftener it is published until it 
ia appreciated the better. We have before re- 
marked that, if the beginner can get the help of a 
photographic friend, he will find his first labours 
much lizhtened. We would now urge upon him 
that, whenever he has begun to feel his way, he 
‘should, if possible, join one of the numerous pho- 
tographic societies which there are in the country. 
Let him not suppose that he will meet with ridi- 
cule or contempt on account of his comparative 
ignorauce. We were for some time ourselves 
detcrred from joining a photographic society for 
such a reason; but, on attending the first meet 
ing, all our fears were dissipated. The terrible 
** professional °? whom we had dreaded to mect we 
found to be a most kindly individual, willing— 
nay, apparently anxious — to give what aid he 
eould to anyone who asked advice or assistance 
from him. 

Finally, we repeat our advice that the reader, 
while he is still unfamiliar with the various 
manipulations, should follow to the letter our 
instructions ; but that when he begins to feel his 
way, he should trust to his own intelligence as his 
great guide. If he does so, we are sure that from 
the time he first succeeds in producing by develop- 
ment semethig on his plate, till the time when he 


> Condensed from the Photographic News, 


Let him remember that at least in | 


has arrived at such perfection that he need not 
hesitate to hang his pictures on the walls at photo- 
graphic exhibitions side by side with those of the 
first photographers of the day, he will feel that 
every step in advance which he makes is a triumph, 
and will find his work—or play, as he likes to con- 
sider it—a more absorbing and delightful one than 
almost any other that he could have taken up. 
Let him bear in mind that every operation is but a 
means to an end (the end being the picture), and 
that axy means that conduces to the end is per- 
missible. 


We believe that we have filled a little gap in 


photographic literature—that we have produced 
the first set of instructions for working modern 
dry plates which pre-supposed no knowledge of 
any other photographic process. 


ELECTRICAL ACCUMULATORS OR 


SECONDARY BATTERIES.* 


By Prof. OLIVER J. Loner, D.Sc. 
(Continued from page 373.) 


| NOW proceed to the complete investigation of 


the most advantageous conditions when charg- 


ing a set of similar secondary batteries with a 
shunt dynamo driven at a constant speed :— 


Let P be the horse-power actually applied to the 
driving of the dynamo when it is in full 
action, at the given speed, as determined 
by a dynamometer. 

Let P' be the power required to drive the dynamo 
at the same speed when it is not allowed 
to produce any current whatever; that is, 
the power necessary to overcome the 
friction and the resistance of the air. So 
that P—P? is the whole horse-power avail- 
able for electrical purposes, and of this 
some will be expended in heating the 
armature and field magnet wires. 

Let A be the resistance of the armature wire in 


chins. 
Bthe resistance of the wire on the ficld 
magnets. . 


R the resistance of the leading wires convey- 
ing the current to the cells. 

r the resistance of each of the cells. 

Let N (=x m) be the number of cells being 

charged—arrange » tandem and s abreast. 

« the maximum electromotive force in euch 
cell opposing the charging current in 
volts. 

«the current flowing through each cell in 
AmMpercs. 

&tke current flowing through the field 
magnets of the dynamo. 

E the difference of potential between the 
terminals of the dynamo when it is in 
action charging the cells. 


Of these quantities it is essential that E shall be 


greater than 2¢ if the cells are to be charged at 
all. If » ¢ is the greater they are slowly discharging 
themselves through the dynamo and are help- 
ing to turn it. 
easier will it be for the engine to drive the dynamo, 
and as soon as x ¢ exceeds E it will begin to drive 
the engine instead of the engine driving it. 
engine strap is slipped the dynamo will go on 
turnipg at the expense of the now discharging 
battery in the same direction as when it was charg- 


The nearer x e come up to E the 


If the 


ing it. 
The following relations hold among the above 
quantities :— 
BeneturctmlRe....eeee PERTE ése (1) 
BDB Urearen t area kae eo eeevesevecse (2) 
716 (P— PY) = E uae + 6) + A (met b)? (8) 
E+A(me+ h) = (0) ....... see ees ssa CE) 


The last beinga statement that the whole electro- 
motive force generated by the revolving armature 
is a function of the current flowing round the field 
magnet ; but what that function is depends upon 
the construction of the machine, and especially 
upon how near the irou of the magnets is to being 
saturated. 
stant; if it is nowhere near saturation, the function 
is simple proportion. 

periment aud plotted. 


Of all the above quantities, 


If it is saturated the function is a con- 


It can be determined by ex- 


P' has a fixed value determined by the speed 
employed, and ascertainable by direct mea~ 
surement. 

e and r may also be taken as fixed and known 
quantities, for the size of the cell is a 
matter of convenience, and this determines 
r; while cis a function of the materials 
used in the cells, and for Plants or Faure 
it is about 2° volts. 

R is easily measured, and can be made as 
small as convenient. 

A and B are also easily measurable, and 
though not uncontrollable, must yet be 

considered fixed for a particular dynamo. 


* From the Enginer. 


n auā m are of course completely under con- 
trol, and we have to determine what is the 
most economical ratio» : m. But at pre- 
sent they can be regarded as given quan- 
tities. 

The remaining four of the above quantities, viz., 
cb, P, and E, are dependent variables, and are 
given in terms of the cthers by the preceding four 
equations. bee 

The number of thermal units (water—gramme— 
degree—centigrade) produced every second 18 :— 


At the bearings and in the air churned 
by the machine, 178 P’; 


in the armature E (me +b}; 


in the field magnet iB 


f 1 , 
ls -Nr e; 
in the ce re re 


in the leading wire os Riuee; 
The energy utilised as chemical work is N e c. 


What we want of course is to make this last 
term as great as possible in comparison with the 
preceding five terms. Nowit goes without saying 
that the smaller P! and R can be got the better. 
It also appears from the second and third of the 
above terms that it is good to have A small and B 
large. But what about N? N appears as loss 
only in the fourth term, and as gain 1p the sixth; 
hence it must be advautageous to make N large. 
But then N contains two factors 7 and 7; and the 
second of them appears squared in two of the 
above loss terms; hence, thouzh itis good to have 
n as large as possible, it is quite a question how 
big m should be. We find, however, by a little 
calculation, that to mike N e c as large as pos- 
sible, compare with the other terms, that 1s to 
make the ratio of useful work to the waste a maxt- 
mum, we must have— 


yy — G + ‘) 
i C 


l A +B _ te y , (5) 
= (A+R) +2ABR+ Vi (A + B) 
or since R and A are, in practice, small, compared 
with B, we may say that the best possible value of 
the ratio :» : 7 is very approximately 


mo rtre J(A+B) 6) 
ho Be ka) 


We perceive, therefore, that the best value of i 
depends upon e. Ii the current fluwing through 
each cell is very werk, a large number may be 
arranged abreast; but if c is pretty strong n must 
not be great. Now, the permissible value of c 
depends entirely upon the size of the cell, for it 18 
the ‘‘intensity,’’ or us 30me call it the ‘‘density,’’ 
of current—that is the current per unit area of 
electrode—which is to be kept small. But though 
a very small currontis economical, not only because 
it reduces the waste heat, but, moreimportant still, 
because it allows the chemical chunges to go on 
slowly and steadily without evolution of gas or 
secoudary disturbauces ; yetin practice a charging 
current of only one xmytre through large cells 
would be felt to be somewhat tedious, and an 
allowance of five umpòres would still be very 
moderate. 

I will thereforo suppose that the actual value of 
cis determined by practical convenience, and is 
measured by a galvauometer. Equation (5!) fixes 
the best valuo of + in terms of 7 —but what is the 
best value of 27 The equations indicate that the 
nearer » ¢ is to its maximum permissible value the 
better. This maximum value is 

E, = P (bb) -A Da (6) 
But if it is too near this value, not only will the 
charging be very slow, but, unless the engine is 
absolutely steady, there will be a risk of the cells 
sometimes helping to drive it. It need not be so 
very far short of this upper limit, however, for the 
current tapped off through the outer circuit (nc) 
will not be usually great enough to reduce b much 
below its maximum value 4,, nor E much below 
E, ; and so we may put pretty nearly 


ne <an —Ame 
= BbO—AMC asnan e... (7) 
Or, putting in the Lest value of i from (5t) we 


get 
i = Sette oe Bry (A + gH s (8) 
cBy (A+R) + e+ re) Avy (A +B)” 
The current through the field magnet which 
enters into this exuression is not an absolute con- 
stant, cven at a given speed, since it depends some- 
what upon how muchcurrent is tapped off through 
the outer circuit—that is, upon s! c. Nevertheless, 
if the wire on the maguet has a properly high re- 
ristance, it will be found that ò is very nearly in- 
dependent of % e, unless the latter is enormous. 
And as we have expressly said that m cis not to be 
very great, we may regard the value of Jat the 
given speed as nearly constant, and may measure 
it with a galvanometer. 
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Practically, the value of n would be determined 
by adding to the series of cells until the current is 
brought down to the desired small value, taking 
care that the limit E is not too nearly approached, 
for fear that a diminution in the speed of the engine 
might cause it to fall below n e. 

Observe that tho greater » is the greater 7! may 
r too, so as to maintain the most economical ratio 


INJECTING SPECIMENS FOR 
MICROSCOPICAL EXAMINATION.* 
By T. CunarTERS Wuire, M R.C.S. 


HAVE placed under my microscope this 

evening an injected preparation from the small 
intestine of the Guinea-pig, not as an example of 
perfect injection, but to show more clearly what I 
mean by having a regard to the other elements of a 
structure besides the vessels; and I will describe 
the modus operandi by which I produce that pre- 
paration, and advise such of you who may wish to 
follow up this branch of work to undertake it with 
the full assurance that what L have but imperfectly 
performed would, with more time and attention 
than I could give, be attended by far more beautiful 
and instructive results. I donot wish to say any- 
thing relative to opaque injections, because I have 
had no personal experience in their production ; but 
I shall confine myself to ths making of transparent 
injections with cold injection fluid, although I 
believe that very beautitu! preparations could be 
made by the amateur with @ little attention to 
temperature, by using a warm injection of gelatine 
stained with cirmine. W:th regard to the instru- 
ment to be employed, I may say that although a 
syringe is generally recommended to force in the 
injection, I found it attended by so much unsteadi- 
ness and fatigue, followed ofteu by bursting of a 
vessel and consequ nt extravasation, that, however 
deftly it may be employed by the professional 
injector, I gave it up, aud resorted to gentle and 
continuous pressure by a falling column of the fluid 
injection. The injection I used was Beale’s Blue 
fluid, and as this requires a little care iu its pre- 
paration, directions for its proper combination may 
be fitly inserted at this stage of the description. 
The formula Í have fouvd most satisfactory is that 
given by Dr. Beale in “How to ‘Work with the 
Microscope,”’ at page 114, and is as follows :— 


Glycerine, 2 ounces. 

Wood naphtha, 14 drachms. 

Spirits of Wine, 1 ounce. 

Ferrocyanide of Potassium, 12 grains. 
Tiucture of sesquichloride of iron, 1 drachm. 
Water, 3 ounces. 


The ferrocyanide is to be dissolved in one ounce 
of the glycerine, aud see that every particle is 
dissolved before proceeding to mix. The tincture 
of iron may be added to another ounce of the 
glycerine, and well stirred in; now add these two 
solutions gradually to each other, well shaking 
them in a bottle after each addition. 

The tron must be alazd to the solution of 


Serrocyanide ; this is strictly imperative. When 


thoroughly incorporated this mixture should pro- 
duce a dark blue fluid without any flocculi, and 
with no sedimeut ; the naphtha may then be mixed 
with the spirits of wine and the water, and gradu- 
ally mixed with the blue fluid. 

Having now made your injection, it may be 
placed in a wide-mouth glass jar on a shelf, about 
five feet above your table; cut two holes in the 
cork, which should fit the bottle accurately ; in one 
hole place a small fuunel, so that air may get to 
the interior of the bottle, and should the injection 
threaten to become exhausted before the comple- 
tion of the process, some more c..n be poured in; in 
the other hole iusert a bent glass tube, one end of 
which should reach in the inside of the bottle to the 
bottom ; the other end may be leit four inches long 
and turned over in a good arch; on this end fit about 
six feet of indiarubber tubing of a size to tightly 
embrace the glass tube; ia the distal extremity of 
this tubing fasten a small stop-cock. If aow suc- 
tion be made at this, the injection will flow out of 
the bottle down the tube; the stop-cock can be 
turned, and thus the tube will be charged without 
containing any air. Having now yoar injection so 
far ready, prepare some nozzles of a suitable size to 
the vessel you intend to put the injection in. The 
best can be made from a piece of the glass tubing 
of the same calibre as that inserted in the bottle ; 
draw some pieces of about two inches in length to 
capillary points in a flame, and then break off 
the tips to currespond with the diameter of the 
blood-vessel you select to operate on; twist some 
fine wire round the wide end of each of these canula 
and fix them with some sealing-wax ; slip over the 
end of that you intend to employ a short length of 
the same tubing that you have attached to one end 
of your stop-cuck. Now, haviug all these appli- 
ances at hand, select the subject to be injected. 
This may be either a young kitten, or a rat, or 


> Abstracted from a paper read before the Queket 
Microscopical Clu. 


such-like small mammal ; it must be procured alive, 
and may be drowned or chloroformed to death; 
and directly after death, the sooner the better, the 
thoracic region may be well laid open by cutting 
with a stout pair of scissors through the ribs on 
each side of the chest ; never mind the intercostal 
vessels, they will not let out much injection, at any 
rate nothing to signify. 

Now, although life may be perfectly extinct, the 
muscular contractility of the heart will exert itself, 
and the pulsation of that is an indication of the 
elusticity.of the vessels ; whex once that has ceased 
the injection will not flow so freely, as animpending 
rigor mortis will have taken possession of the coats 
of the vessels, and will be a serious hindrance to 
the access of the fluid into the capillaries ; lay open 
the pericardium, the bag which envelops the heart, 
and you will see the aorta springing from the left 
ventricle, and arching over by the left side of the 
spine, descending to the abdomen ; cut off the apex 
of the heart, and insert the nozzle you have prepared 
first taking the precaution to fillit and the attached 
tube with water; push it gently upward though 
the cavity of the heart till you seeit enter the aorta, 
when with a curved needle you may pass a ligature 
under aorta and pipe, and tie them, securely 
fastening the ends of your ligature to the wire studs 
twisted on your glass tube, that will prevent it 
slipping out again; see that it is filled with fluid to 
the top, so that all air may be excluded, and then 
make your connection with the stop-cock, first 
letting a few drops of the injection flow through it, 
when your tube is continuous turn on the stop-cock, 
and you will soon see the various organs become 
tinged with blue, the larger vessels first, and 
coursing along these it will branch off iato innumer- 
able fine chaunels, till the whole capillary system 
is full, and the excess coming out of the right side 
of the heart will tell you your work is complete. 

Your subject may remain to be cut up at your lei- 
suro, for the glycerine in the injection will act as a 
preservative for some considerable time. This, 
then, was the process adopted for the injected pre- 
paration under my microscope this evening. You 
will see that the blue fluid has run into the finest 
capillaries. But itis said we learn more from our 
failures than from our successes, and therefore, as 
that preparation is far from what you can admire 
from an wsthetic point of view, it will prove all 
the more instructive if I point out an error I fell 
into. You will see that in a great many places 
the blue injection has entirely faded out, and in 
others that it is very pale. I believe this has 
arisen from the blue fluid not being sufficicntly 
acid to neutralise the alkalinity of the blood 
remaining in the vessels; and this seems substan- 
tiated by those specimens where the preparation 
has bəen put into ammoniacal solution of carmine, 
which has entirely obliterated the blue, only 
suflicient traces of it being lett to tell of its departed 
beauty. The next time I do this [ shall put a little 
acid into my blue injection. I once derived much 
good from having two wide-mouthed jars, one con- 
taining a weak warm solution of salt-and- water, 
which I allowed to flow through the capillary system 
ina similar manuer to that I have described as em- 
ployed for the blue fluid prior to sending in the injec- 
tion, while my subject was manipulated under warm 
water; this excluded every possibility of air getting 
into the circulation, which is always to be avoided 
as most ruinous in its results. Theso perhaps 
wearisome details comprise the whole of the process 
I have always employed. Of course, others have 
tried the same process, but I thought that it would 
be better to tell you how I acted, as if no one else 
did the same thiug, because [ could make my short 
paper more didac'ic, and you will see by my poor 
specimen that with greater care this process is 
capable of producing some beautiful and instructive 
results. You will, in the subsequent examination 
of it, be able to determine how much is tho result 
of the mountiug medium in which I have placed 
it. For my part, I believe it is entirely due to this 
that not only the villi but tho Licberkihnian folli- 
cles are most clearly shown with the capillary 
vessels coursing all though and around them; and 
I must aver that had this specimen been mounted 
in balsam or dammar, every detail would have been 
sacrificed. I consider balsam to be the greatest bane 
Histology has to fight against. The specimen I 
show to-night, after being saturated with the 
glycorine from the injecting fluid, only required a 
little weak glycerine and camphor water to put it 
up in, and you will see the consequence is a preser- 
vationofevery thing that would be otherwise blotted 
out. 


ELECTRIC LIGHTING FROM A PHO- 
TOGRAPHIC POINT OF VIEW.* 


Y7E have, from time to time, laid before our 
\ readers particulars of progress in electric 
lighting as bearing directly or indirectly on the 
work of the photographer, and nearly a year ago 
we referred to the Pacinotti machine as having 


* From the Pivlegraphic News. Wo are indebted to 
our contemporary tur the loan of the Llocks. 
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been mainly instrumental in bringing about the 
present condition of electrical activity. Not only 
did Professor Pacinotti anticipate, by the com- 
struction of his now celebrated machine, the 80- 
called dynamo or regenerative principle, as enun- 
ciated seven years afterwards by Siemens and 
Wheatstone, but he gave to the world the first 
magnoto-electric armature, in which the magnetic 
changes are progressive rathor than sudden, a con- 
dition of affairs which not only enables us to obtain 
a current of absolute equality and constancy, but 
also much of the heatiug which ordinarily results 
from the quick reversal of magnetism in soft iron 
is obviated. For these reasons, and more especially 
op account of the diminished heating of the rotating 
armature, the Pacinotti machine has been found to 
be by far more effective than the older machines 


constructed with the armature of Siemens. 


Although the Nuoro Cinunto, which contained a 
description and drawing of the Pacinotti machine, 
found a place in several of the public libraries of 
Great Britain, and fell ın'o the hands of most 
scientific men, it appears that very few appreeiated 
the importance of the invention, and probably not 
half a dozen models of it were made in this 
country until M. Gramme constructed the Pacinotti 
machine on a much larger scale than had been 
attempted by the original inventor, and called 
prominent attention to its industrial value. It may 
interest our readers to know that. about tifteen 
years ago M. Gramme assisted Mr. Woodbury in 
the arrangement of a magneto apparatus and 
Lenoir gas engine, used in the production of the 
electric light for photographic purposes at his pre- 
mises in Brompton, aud after this M. Gcamme 
remained for some time helping Mr. Woodbury in 
the manufacture of his gelatine reliefs. This was, 
however, before the commercial advent of the 
Pacinotti machine. 

Gramme, after having deviced several new com- 
mutators, so far modified the commutxutor or colb- 
lector of the Pacinotti machine as to repiace the 
alternately placed strips by parallel condacting 
rods mounted somewhat like the staves of a barrel 
or tub; but the experience of more recent tres 
seems to show that Pacinotti’s oncinal method of 
so alternating the strips as to insure the coutact of 
each brush with two successive studs or stripy is 
preferable, and calculated to reduce sparkling at 
the commutator, We see a return to Pacinottiva 
original commutator in the Brush machine, while 
the Weston machines are mad» with slizhtly beet 
strips, and a similar end is attained by the uzo of 
two brushes on each side of the commutator, us 
exemplified by the Hefner Altneck machines. 


In October last we detailed somo particulars as 
to the use of the Swan incandescent lamp for pho- 
tographic portraiture, and described a number of 
experiments in which on ordinary or full-sized 
Swan lamp was used in conjuuction with thirty 
cells of Grove’s battery. We mentioned at the 
time that the lamp could not be satisfactorily 
worked by a small hand Gramme (Pacinotti) 
machine, with which we tried it. Since the time 
referred to the smaller, or five-candle, Swan lamps 
have been introduced into the market, and it was 
found that the hund-machine in question would 
work from three to five of these When arranged iz 
parallel circuit; in fact, this was shown not long 
ago ata meeting of the Society of Arts; while on 
the occasion of one of Mr. W. H. Preece’s juvenite 
lectures at this institution the same hand-machiue 
was used to generate a current by which more 
than 500 buttons were electro-plated with silver in 
a few minutes. 

In order to render the machine in question more 
effectual as an electric generator, we determined to 
try the effect of a smal! electro magnet so placed as 
to form consequent poles with the permanent 
magnets of the machine, and the result proved eo 
satisfactory that it became possible to produce a 
sufliciently actinic light for ordinary portraituro 
by the current produced when the motive power is 
no more than can be generated by easy turning 
with one hand. 

The diagram (Fig. 1) ropresents, in a manner 
which will be sutliciently intelligible to any one 
familiar with electrical matters, the machine with 
the additional magnet; and the machine in this 
form may be regarded as standing between a mag- 
neto machine and a dynamo machine. Non-eleo- 
trical readers must understand that the representa- 
tion of the wire is intended only to indicate the 
manner of coiling, not the amount used. 

The advantages of the arrangement in question 
will be understood if we point out the way ic 
which a current arises in a dynamo machine. 
When the armature is turned, a weak current is 
generated, owing to the residual megnetism of the 
field magnets, aud this current circulates round the 
tield magnets in such a direction as to tend to 
increase their activity. If, however, the resistance 
in the exterior circuit is very great, it may happer 
that the intensity of this current is below that 
minimum which should suffice to induce an amount 
of magnetism corresponding to the residual mag- 
netism of the soft iron field magnets. In thts cuse 
the dynamo is practically inactive, as the cuma- 
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lative principle does not set in. If, however, the 
speed of the armature is so far accelerated as to 
bring the intensity of the current above the 
before-mentioned minimum, the cumulative action 
will set in; or the machine may be put into full 
action by temporarily reducing the external re- 
sistance. It follows, from the above considera- 
tions, that there is a certain external resistance, 
which will serve to prevent any given dynamo 
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A, compound permanent magnet; B, B, jaw 
pieces; C, five-inch Pacinotti ring; D, electro 
magnet. (One of the commutator strips, with 
its conducting wire, has been omitted from the 
diagram). 


machine from starting into full action for each rate 

of speed, and this limiting resistance will be higher 

as the coerciva force of the metal of the field- 

magnets is greater; but, as the coercive force of 

` the field-magnets is raised, the machine approxi- 
mates- more and more nearly to a magneto machine, 
and is so much less serviceable as a pure dynamo or 
regenerative machine. The apparatus figured 
above unites in itself the principal advantagesof a 
magneto machine and dynamo machine. When the 
armature is made to rotate, and the external circuit 
is left open, a considerable difference of potential 
arises between the poles, although this is, oi course, 
not so great as would have been the case if the soft 
iron of the electro-magnet were not so placed as to 
form a keeper to the permanent magnet; and this 
initial potential is sufficient to insure the efficient 
action of the machine even when a very high 
resistance is included in the circuit. When a five- 
candle Swan lamp is placed in circuit, and the 
machine is turned with the full force of one hand, 
the lamp is almost immediately destroyed, the 
thread breaking, and volatilised carbon being de- 
posited on the inside of the bulb; but, by workin 
the machine at a lower rate of speed, any require 
temperature, from a low red heat upwards, can be 
readily maintained. 

By keeping the carbon thread at a temperature 
somewhat short of that required for its rapid de- 
struction, a highly actinic and intense light is pro- 
duced, and this is so effectual as a photographic 
illuminant, that when the lamp was placed at a 
distance of 4ft. from the sitter, a bust portrait was 

_ readily obtained with an exposure of from two to 
three seconds, a 1 B lens being employed. Here 
we have an advance of nearly twenty times, as 
regards rapidity, on our previous experiments ; and 
instead of thirty cells of Grove’s battery, a machine 

which can be easily turned with one hand is used. 

“ Soveral determinations gave us from 200 to 300 as 
the candle power of the lamp during the experi- 
ment. It will be understood that under these cir- 
cumstances the incandescent lamp will not remain 
‘effective for a very long time; but several experi- 

ments indicate that on an average from fifteen to 
twénty portraits may be made with each five- 
candle lamp as at present sold. Considering, how- 
ever, that in most cases the rupture of the thread 
took place at a weak point, and long before the 
whole of the filament had become considerably 
attenuated by the volatilisation of carbon, there is 
every reason to hope that as the manufacture of 
the lamps is improved, two or three times as many 
exposures may be reckoned on from each lamp. 

At the present time, it is evident, from various 
estimates which have been made, that the cost of 
incandescent electric lighting is approximately 
equal to that of gas-lighting ; or that the difference 
is, at any rate, not very great. If it could be 


made practicable to work incandescent lamps at a 
high temperature, asin the case of our experiments, 
the cost of incandescent lighting would immediately 
fall to about one-fortieth that of gas, as the high 
incandescence does not require a correspondingly 
increased consumption of electric energy. It ie, 
however, difficult to conjecture as to what body, 
considerably more refractory than carbon, and yet 
a aN good conductor, we may hope to make 
available ; but problems seemingly more difficult 
than this have been solved by modern research. 

Assuming that the incandescent lamps are finally 
sold at fifteen pence each, each exposure will cost 
rather under one penny ; but if, at the same time, 
the durability of the lamp is increased, the cost 
will be notably lessened. 

It must be remembered that the experiments we 
have described were performed with the small, or 
five-candle, Swan lamp; bat, by using the larger 
lamp, and a proporcionat ly powerful current, 
there can be little doubt that still more satisfactory 
results might be obtained. 

Mr. Peter Mawdsley—who was with us when 
some of our experiments were carried out—sug- 
gested that in many cases it might be advantageous 
to employ a powerful gas-light to lower the 
intensity of the shadows cast by the electric light. 

It oppaan to us that the incandescent lamp, 
actuated by such a hand Pacinotti machine as we 
now describe, would form a very suitable arrange- 
ment for optical lantern work. 

The subjoined cut represents an arrangement 
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which we found convenient for mounting Swan 
lamps, the conducting wires passing through the 
cork of a wide mouth bottle. The bottle forms a 
protection against fragments of glass, should the 
lamp fiy on the powerful current being suddenly 
passed through it. 

The same arrangement would probably be a 
most convenient one for the non-actinic incan- 
descent lantern, a ruby or orange bottle being 
employed. 

We hope, before long, to be in a position to give 
our readers some useful information regarding the 
use of the Planté secondary battery as a means of 
producing a light for photographic purposes. 


MAGIC MIRRORS OF SILVERED 
GLASS. | 


YEAR or more ago, the scientific world was 
much interested in the very curious effects 
obtained with the magic mirrors of Japan, and 
several successful efforts were made in Europe 
to imitate them, the material employed being, as 
in the imported article, metal. 

Recently, M. Leon Laurent, an optician of Paris, 
has greatly improved on these curious apparatus 
by constructing them of glass—a material which 
is found in some respects much better adapted for 
the purpose than metal. 

M. Laurent has succeeded in constructing two 
series of the apparatus for lecture and experimental 
purposes: (1) Compressed and curved mirrors; 
and (2) mirrors of various thicknesses and forms 
(plane, concave, and convex), heated in a peculiar 
manner, For the first of these he uses commercial 
glass of about one millimetre in thickness, upon 
which he engraves designs of uniform depth. 
Glass thus engraved is more flexible than when the 
designs are in relief. After engraving, the glass is 
silvered, and the silver is polished. The mirror 


thus formed is mounted on a standard with the 
necessary accessories for manipulating it. (Fig. 1.) 
The following is a brief description of the arrange- 
ment, as shown in the figure: 

M isa plane mirror silvered on the outer sur- 
face. The design is engraved on the back, and is 
consequently invisible in the ordinary state. The 
mirror rests against the hollow frame or drum, T, 
which is movable on the pivots, RS. A is a binding 
ring lined with cloth for fixing the mirror in place. 


‘There are three of these mirrors, one being con- 


cave, one convex, and one plane. These may be 
changed, one for the other, at will, as may be also 
the rings, A. Pis a rubber bulb with which the 


| air contained in the frame may be exhausted or 


compressed. At R is a cock which permits the ex- 
haustion or compression to be maintained for some 
time. B is a special cap, having two apertures, O 
and N, and which is substituted in the lantern for 
the ordinary tube that holds the lenses. The aper- ` 
tures N and O limit the size of the luminous point 
and restrict the divergent fascicle. Finally, in 
front of the cap B, and the aperture N, are seen 
two carbons, between which is produced the 
electric light designed to illuminate the mirror. 

The apparatus thus arranged is manipulated as 
follows :— 

The cap B is placed in front of the light 
support, and at about one metre away from it, and 
the magic mirror is placed at about two metres 
from the cap. Thescreen is set up near the light, 
thus making it about three metres distant from the 
mirror. Thus arranged, if the mirror be left at 
rest, it gives on the screen only a white light, with- 
out any figure or design. But if the bulb be 
compressed with the hand so as to compress the air 
in the hollow frame, the glass, M, becomes convex, 
and there is thrown on the screen a black and 
magnified image of the invisible design engraved 
on the back of the mirror. On removal of the 
pressure, the mirror assumes its former shape, the 
image becomes white, and the design disappears. 
It should be remarked that it is not absolutely 
necessary to use the electric light; for the 
oxyhydrogen light, or even a good kerosene lam 
(and, under some circumstances, sunshine) wi 
answer just as well. In all cases, these experi- 
ments are very curious, and it is, indeed, truly 
magical to see these mirrors, on which no design 
can be perceived, reproduce on the screen, through 
the simple compression or exhaustion of the air, 
the most varied figures, such as flowers, animals, 
arabesques, &c. 

In the second kind of apparatus, M. Laurent 
has obtained another property of mirrors through 
the dilatability of glass by heat; In this form of 
the mirror he substitutes ordinary silvered-glass of 
commerce of about four millimetres thickness for 
the engraved mirror, M. Theimplements for pro- 
ducing the figures consist of metal discs, on which 
are formed the designs in relief, like the one shown 
at O. One of these is heated to a point where it 
can be just touched without burning the hand, and 
then applied to the silvered part of the mirror, 
when the designs will immediately exhibit them- 
selves in white on the screen. As the mirror be- 
comes heated by the application, a cold disc is sub- 
stituted for the hot one, with the result of giving 
on the screen a design in black. By placing two of 
the figured discs, one of them cold and the other 
hot, on the mirror, two images may be obtained — 
one white and the other black. The thickness of 
the glass makes no difference in these experiments ; 
nor does the varnish which protects the silvering 
have any effects on the results, As the metallic 
dics, with figures in relief, are pretty expensive, 
there may be substituted for them designs made 
as follows : 

_ Take an ordinary visiting card, and trace upon 
it any design whatever; then, with a pin, prick 
through all the lines of the drawing so as to have 
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the design in relief on the other side. Or take a 
picce- of tinned paper, such as that usually used for 
covering chocolate, and make the drawing on the 
plain surface, bearing down pretty hard so as to 
have the design in relief on the metallic side. By 
applying a design made in this manner to the 
sildered side of the mirror, and holding lightly 
againatit a plane heated disc, D, the design willbe 
reproduced in white on the screen. 

An explanation of the theory of these interesting 
apparatus may be given in a few words, as fol- 
lows :—If we suppose a mirror to be absolutely 
plane—that is, without the least elevation or 
depression on its surface, it will reflect light uni- 
formly, and the image that it gives on a screen 
will be perfectly white. But if there be a slight 
irregularity in the surface, the rays that such 
irregular part receives will no longer he sent 
normally to the surface of the mirror, and hence 
there will be a diminution of the image on the 
screen—that is to say, the production of a shadow. 
If this irregularity follow the lines of an object— 
of a flower or of a letter, for example—the shadow 
will conform thereto, and there will appear on the 
screen an image of the object; and, according as 
the designs are depressed or in relief, the image 
will be black on a white ground, or white on a black 
ground. The description given of the apparatus as 
modified by M. Laurent, shows how the com- 
pression or exhaustion of the air, as well as the 
application of heat, has for result the production on 
the surface of the mirror of very slight elevations 
and depressions corresponding to the elevated or 
depressed designs, invisible on the mirror itself, but 
rendered visible on the screen because of the power 
of the luminous source employed to reflect the 
image from the mirror. 


IMPROVEMENTS IN BOILER CON- 


STRUCTION.” 


i EPORTS have been made heretofore covering 
. nearly or quite all matters pertaining to the 
subject of the best material, form and proportions 
for locomotive boilers, and there seems to be but 
little matter that has not already been brought to 
your notice in reports and the different points dis- 
cussed. As regards material in the construction of 
boilers, the use of the best quality of homogeneous 
steel, as now made by our manufacturers in this 
country, leaves but little more to be desired. Yet, 
notwithstanding its excellent quality, we are not 
entirely free from ruptured side sheets in the larger 
class of locomotive boilers, where the box is deep 
and water used such as deposits a hard scale 
on the sheets. The fault, in most cases of 
failure, is not with the material, but rather that 
it is required to stand what in the nature of 
things may be said to be impossibls—strains 
from compression and clongation beyond the 
elastic limit, without final rupture. That firebox 
sheets, under circumstances frequently occurring, 
are subject to such strains was, I believe, con- 
clusively demonstrated in a series of tests made by 
the writer, and published in the tenth annual re- 
port. The formation on the sheet increases the 
expansion of the metal by allowing it to attain a 
higher temperature than it otherwise would, de- 
velopiog strains in the sheet that sometimes pro- 
duce a permanent elongation or shortening, as the 
casa may be, in’a comparatively small section of 
the sheet; and, when the temperature becomes 
uniform in all parts of the sheet, the part under 
tensile strain is liable to rupture, beginning always 
at a stay-bolt hole, but extending through the 
sheet between the stay-bolts as likely when once 
started as from one hole to another. 

On some of the divisions of the road with which 
I am connected, a large number of engines have 
been in service more than 10 years doing heavy 
work, and not 5 per cent of the steel firebox sheets 
in them havo cracked during that time. The water 
used in these boilers is such that hardly any scale 
is formed on the sheets. More than 80 per cent. 
of these engines have their original fireboxes, which 
are still sound and apparently good. On several 
other divisions the case is somewhat different, more 
pia near y the St. Louis division, north of the 

hio river, through the State of Illinois, where 
the water used is more or less impregnated with 
lime and other impurities, forming a hard scale, 
and in consequence reducing the life of the fireboxes 
to about one-half of that in the case of engines on 
most of the divisions south of the river. 

The character of a water used in a boiler, as 
regards the deposits left in it from evaporation, 
determine, to a great extent, the durability of the 
fire-box and tube-enda, yet, with the best quality 
of water, a fire-box has its day. It perishes, how- 
ever, from a different disorder than the one in a 
boiler supplied with water that deposits a heavy 
scale. In the former case, the flanyes of the flue 
sheets and the back sheet from the top of the grate 


‘ The report of Mr. Wells, Chairman of Committee on 
boilers at the Master Mechanics’ Convention, Niagara 
Falls, New York. 


to about 36in. up are the points that ordinarily 
give out first; the flanges become overheated or 
burned and crack from the rivet out, and the 
cracks gap open and Jeak. The sheets also become 
thin at the corners below the grate from corrosion, 
while in i:s other parts the fire- box remains sound. 

In the latter case, the life of the fire-box is too 
short for producing this effect on the flanges of 
flue and back sheets, as the side sheets give out at 
the stay bolts from cracks extending from them to 
a greater or less distance, until renewal becomes 
necessary. 

It is important in all cases that the flanges of 
fire-box sheets be as short as possible. The closer 
the seam is to the corner the longer it will last. It 
remains cooler than if more exposed to the effect of 
the fire. I have noticed a number of flue and 
back sheets within the past two years that had to 
be removed simply on account of the burning and 
cracking of their flanges, that were otherwise good 
for several years’ service, and many more that 
must soon be removed from the same 
cause. The flanges were originally made too 
long, extending out from the face of the sheet as 
much as 3in. Had they been but 2in., they would 
doubtless have lasted much longer. This is a 
matter which, from my observation, I conclude is 
very often overlooked in the construction of the 
firebox. All laps exposed to the fire should be as 
short as possible, more particularly where the heat 
isgreat. The flanges, if properly turned, need not 
at most be more than 2in. from the face of the 
sheet in the vertical seams for a distance of 2ft. or 
3ft. above the grate. A lap of 1%tn. for the seam 
is sufficient at that place. At greater distances 
from the grate, the lap and length of flange may 
be greater without any evil results. I have noticed 
many cases also where tube-sheets were much 
woru around the end of the tube in the form of a 
counter sink, about jin. wide and the same in 
depth, around the lower and central tubes the 
sheets becoming so thin as to require removal, 
while at all other parts they were apparently good. 
Such sheets were in nearly, or quite, every case in 
fireboxes of engines doing heavy work, and having 
boilers comparatively small for their cylinders and 
work. In the case of copper tube-sheets, this 
defect seems to be greater even than with steel 
sheets. 

The cause of this cutting away of the sheet in the 
form of a groove around the tube-end is due, I 
suppose, to the particles of coal and cinder drawn 
towards the tube by the force of the draught, and 
those striking the outer slope of the head on the 
end of the tube, where it projects into the firebox, 
turn outward toward or from the tube, striking the 
sheet and ia time cutting a groove or valley 
around the end of the tube, as stated; while the 
projecting end of the tube itself suffers compara- 
tively little—the action of these particles of coal 
and cinders on the sheet around the tube being the 
same as that of sand in the sand-blast machines for 
sharpening files. If this theory is correct, then it 
will be best to have as little projection of the tube 
end as possible beyond the face of the sheet in the 
firebox. To countersink the tube-hole sufficiently 
to receive the head of flange on the end of tube, 
without leaving a sloping projection on its outer 
edge, will add to the life of the sheet. 

In the matter of improvements in the desi gns of 
boilers and in their construction that is new and 
valuable, I have little or nothing to offer. What 
may seem to be new in these latter days is generally 
found to be some slight change in anold plan or 
pattern, or something long known to the public 
presented in a modified form. 

The first successful locomotive boilers made were 
of the tubular pattern, the fire~-box surrounded by 
a water space; and we are using the same form to- 
day, not having found a better one ; and until some 
new method of generating power is discovered we 
may be obliged to continue the use of the present 
pattern without material alteration. The ‘‘ Ver- 
derber’’ without water space aroun’ the fire-box, 
tried on several locomotives on one of the 
Hungarian State roads, in Europe several years 
ago, seems to have been a failure as regards an 
improvement on the common form of boiler for 
generating steam. 

There may be in the economy of nature ‘‘ thus 
far shalt thou go and no farther” for a time at 
least, and until such time the wisest course will be 
to endeavour to perfect that which wehave. That 
we have arrived at perfection in the construction 
of the locomotive boiler no well-informed person 
will, I think, assert; nor that some one class of 
boilers will answer best for all classes of engines, 
kinds of fuel, and different qualities of water that 
must be used. The character of the water as 
regards the impurities held in solution in it, the 
quality of the fuel to be used, as regards its evapo- 
rative power, the grate area, the quantity to be 
evaporated in a given time, and the class of engine, 
must all be intelligently considered in fixing upon 
the form and proportions of the boiler in order to 
give the best results. 

In illustration of the fact that the character of 
the coal to be used should be considered in pro- 
portioning the grate area of the firebox, I will 


give the results of a series of tests made in the 
boiler of one of the passenger engines running on 
the Louisville and Nashville R. R., between Louis- 
ville and Nashville, in the months of April and 
May, 1882, in testing the difference between seven 
different kindsof coal. Theengine had 18in. by 24in. 
cylinders, 5ft. 3in. drivers, was an eight- wheeled 
engine, with a boiler 54in. in diameter, the waggon 
top raised Gin. above the cylinder part and a 30in. 
dome. The firebox was 72in. by 34in. at the grate ; 
191 2in. tubes, 11ft. 5jin. long. 

The firebox was fitted with the brick arch sup- 
ported on four water-pipes tapped into the sheet 
below the boiler tubes and into ths crown sheet 
13in. from the back sheet. Grate area, 12dft.; 
(live grate) tube surface (inside diameter), 1,052ft.; 
heating surface of of firebox, 115ft.; total, 1,167ft. 
(deducting for tube holes, fire door, and surface 
below the grate). 

During these tests the engine was run and fired 
by the same men, the coal carefully weighed, and 
the water accurately measured. 

The average speed of the train, including stops, 
was 27 miles per hour, and the average number of 
cars per train 67-10. The condition under which 
the tests were made were as near alike as it was 
practicable to make them. Wood was used for 
firing up, the water was gauged when the first coal 
was put into the fire-box previous to starting on 
each trip. 

Evaporation of 
water to llb 


Eng. No.1 Miles 374 of coal 7 3111b 
n 9 2 1 561 ” 828 ,, 
Io » 8 ne 374 ji 6:402 ,, 
» 9 4 ” 374 1 6:269 ,, 
?9 9 5 99 374 79 5'393 99 
39 39 6 29 748 39 5'482 99 
7? 29 T >? 561 99 6°327 99 
Average temperature of water in tender 65° Fahr. 
F steam-pressure in boiler, 130b. 


The total engine mileage was 3,366 miles, and 
the average evaporation was 6:002lb. of water to 
llb. of coal consumed. Each trip or run was 187 


miles. 

Coal No. 1 was the best quality of 
Pittsburgh, No. 2 an inferior quality, No. 
3 Alabama coal, No. 4 Tennessee coal from 
near Chattanooga, No. 5, 6, and 7 from mines 
in central Kentucky. The difference in evapo- 
ration between the best and the poorest of 
these coals was 26 per cent.; in other words, the 
poorest coal (No. 5) evaporated 26 per cent. less 
water to the lb. than the best coal (No. 1); to 
evaporate the same quantity of water in a given 
time, 26 per cent. more of the No. 5 coal must be 
burned than if the No. 1 coal were used; and if 
the grate area was the correct proportion for burn- 
ing the best coal, it was too small for the poorest, 
and vice versa. 

The train average in cars was the same in both 
cases, and the speed the same, and the tests made 
going the same way (south). The difference in the 
results, therefore, was due to the difference in the 
coal. This will serve to show that our monthly 
reports of coal burned per mile and per car hauled 
are of no practical value for comparison except 
where the coal is uniform in quality. 

Comparing the performance of an engine using 
coal No. 5, with one using coal No. 1, would be 
very unfavourable for the former, taking quantity 
only into account. The boiler using that coal 
would be considered very inferior, or the one using 
coal No. 1 would be credited with merits not due 
to it if the quality of coal consumed were not con- 
sidered ; the whole difference being due to the fuel, 
and not to any difference in the boilers. 

Asa rule, it may be said that the area of ‘live 
grate’’ should be as small as possible that will 
burn the amount of fuel necessary to generate the 
required amount of steam. The area of grate to 
give the best results will depend largely on the 
quality of the coal used. i 

For instance: a grate area of the proportions 
generally used in the Wooten boiler would certainly 
be wasteful in fuel where a good quality of 
bituminous coal was used, but would, perhaps, be 
the most economical where a very inferior quality 
of anthracite or semi-bituminous coal is burned- 

As nature has made the coals to differ greatly 
in kind and quality, equal variety in the pro- 
portions of grate, and to a certain extent of fire- 
box and boiler, seem necessary, in order to obtain 
the best results in its consumption. Careful tests 
and observations must be relied on mainly to deter- 
mine the proper modifications necessary to suit 
each variety of fuel. Noone pattern will answer 
bestforall kinds. Itisimportant, more particularly, 
however, where bituminous coal is used that is 
rich in gas, that the area of fire-box be large 
enough to give time for the perfect combustion of 
the gases befure they enter the tubes, that the 
heating surface be as great, and the boiler as large 
as possible, within the limits allowable for the.class 
of engine in which it is used. f : 

A large quantity of water in the boiler gives a 
large capacity for storing away heat (power), accu- 
mulating it when the demand for steam 1s com- 


—————<<————— 


424 ENGLISH MECHANIO AND WORLD OF SCIENCE: No. 903. Jury 14, 1882. 


SCIENTIFIC NEWS. 


—_+-4+0——_- 
él a No. 2434 of the Astronomische Nachrichten, 
Dr. Vogel of Potsdam contributes some ob- 


‘The Rhode Island Locomotive Works built two servations on the eprctrum of Comet Wells, in 
of the Belpair boilers for burning anthracite coal which, following Dr. Copeland and Mr. Lohse 


aratively light, and giving it out as required in | claimed that the results have been very satisfac- 
‘able quantity of steam required in a given | tory. — i 

d ia fhe TEADA use of ER without | A slight curve or oval in the shape of the crown 

causing the great variations in boiler pressure that head, or a slope backward, would, I think, be an 


occurs when the boiler is deficient in capacity. 


A large boiler, like a fly wheel, accumulates power 
when it would otherwise be wasted in part, and 
responds to sudden demands for it, for a time at 
least, without much apparent diminution of its 
force. 

As regards the material for boilers, and charac- 
ter of the workmanship, there need not be any 
great differences ; all should beas nearly perfect as 
possible. A boiler that is strong enough may be 
taid to be as strong as it is worth while to make it, 
no matter how constructed ; but a boiler may be 
strong enough when new and yet not be strong 
enough to withstand with safety to a good old age 
the weakening influences of corrosion, unequal ex- 
pansion, the springing of the sheets from their 
o iginal shape by pressure, and the strains from 
boiler attachments. 

Theoretically and practically our boilers are 
ample in strength when new, but in the course of 
time the influences referred to have in many cases 
so operated on the boiler that it is found to be in 
parts, both theoretically and practically, too weak. 
Where the metal is § or 3-16in. thick originally, it 
is found to be perhaps less than than jin. thick in 
places; and at others, where the thickness has 
decreased but very little, cracks or furrows are 
more or less developed, caused by expansion and 
contraction, or other strains that spring the sheet 
—I refer to the shell of the boiler and not the fire- 
box—and this, too, before the boiler has been in 
service half its natural lifetime. 

Patching or replacing these defective sheets then 
begins, probably too, at a time when it is most 
inconvenient to do it. 

Testing a large number of boilers by hydraulic 
pressure, that have been in service a number of 
years, as they came to the shop for repairs, con- 
vinces me that the margin of safety between the 
ordinary pressure carried and that necessary to 


spectrum of the comet has been seen by Drs. 
Maller and Kempf, in company Di gare he Ser 
i i d also by Prof. Bredichin, and others at 
engines, as to how they compared with those ah y ? 
kavine boilers of the ordinary e but I learn | Moscow. Since 1864 about twelve arene a 
from Mr. Durgin that so far they have given entire bren spectroscopically examined, but Yells 
satisfaction. comet appears different to all, as its proper light 
The connection sheets between the firebox shell proceeds principally from incandescent vapour 
and the cylinder part of the Belpair boiler should, | of sodium, and itis consequently, in Dr. Vogel e 
in my judgment, be made of thicker plates than | opinion, among the most interesting subjects of 
the other parts of the boiler; otherwise they would | observation in the new department of spectrum 
be liable to furrow on the inside at the short curves, | analysis 
from unequal expansion and contraction. Expe- ine : 
rience has shown that with light plates furrowing We ‘understand that, despite the announce- 
manifests itself, sooner or later, in sheets of that | ments made by the daily press, the results of the 
form connecting the two parts of the boiler. recent eclipse expedition amount to very little 
Where water is used that deposits little or no | beyond what was expected, and throw no light. 
scale on the firebox sheets, the Belpair or any | whatever on the so-called dissociation of the 
similar plan, without crown bars. would, perhaps, | elements 
show but little superiority over the common plan i f ; 
in evaporation or durability, if the crown bars are Baron Dembowski’s double star observations 
high enough above the sheet—say, lin. or 2in.— | are to be published under the superintendence of 
to permit a free circulation; but in the case of | Prof. Schiaparelli, in the Atti della Reale Acca- 
water, such as is used in a large proportion of the | demia dei Liucei. They will oceupy about three 
boilers in service, containing lime and other im- | or four volumes 
purities which is deposited iu the form of scale on ` ens 
the inner surface of the boiler, it would seem that The Emperorof Brazil, in a telegram to the 
the boiler, having the least area of surface where | Academy of Sciences of Paris, reports that Comet 
this deposit on it would have an injurious effect, | Wells was seen on Juue 17 at Rio de Janeiro, 
would be the best; other things being equal. and that three days later, the nucleus was very 
Where bad water is used, the difference between | pricht, and the tail 45° long. As to the latter 
the two plans of boiler, it seems to me, is this: In staroment, it is legitimate to suppose there may 
the one having crown bars the whole of their ||, ae r in the telegram 
produce rupture in the weakest place is un- surface affords area on which the deposits of scale | °° 2P ® 5 : 
pleasantly narrow, in the case of many old boilers areformed. They are not heating surface, and| Besides the transit of Venus observations ir 
in service on the roads in this country. Pe cer ees pe wone do no barii E December, other efforts will be made to deter- 
At the base of the dome seems to be the weakest ia ei ane A oe a Se the ae mine independently the solar parallax, Mr. Gill 
point in many old boilers, insufficiently braced, as | sheet, preventing the water at such places from having arranged for corresponding observations, 
far as my observation goes. Much improvement | coming in direct contact with the sheet and if not | 69 be made ut several places in both hemispheres, 
has been made of late years in increasing the | promptly removed the sheet becomes overheated, | of the minor planets Victoria and Sappho, the 
strength of boilers by the use of thicker sheets, a | and in time “bags” down between the bolts. | former of which will, when in opposition on 
better plan ee and seams, and better bracing ; | making a pocket -O which additional scale falling | Aug. 24, be distant ‘89 of the earth’s mear 
deer eer es ere is still room for improvement | from the crown bars is held, and the evil increased. | distance frem the sun, and the latter be within 
™ Our uelish friends i In the case of the boiler having no crown bars, | :$5 on September 24. In the Astronomische 
8 ds are far ahead of us in the | this source of evl does not exist to so great an | Nachrichten, M Gill gives a list of the proposed 
strength of their boilers. We think they go to the | extent, and in that particular, at least, it is the a eee 2 prop 
extremo in using butt-joints, outside and inside | best. , : comparison stars. 
wert Dee oe and reaming all rivet-holes,| Now, if we assume that a crown sheet, 72in. by Messra, Longmans have issued, under the title 
ani ens t ae of plates used, &c. And | 4Gin., is supported by crown bars, 14 bars made of | of “ Studies of Venus’ Transits,” those portions 
persap dth a certain extent they do; yct I am | two pieces of 5 by 2 iron, will be required. These | of Mr. Proctor’s ‘* The Universe and the Coming 
a ie e pees urs hola Oe nearer in | have their outer and inner surfaces in contact with | Trapsits’’ which relate to the transit of 188> 
a a the b r the shell of the boiler, | the water. Each bar (pairs) has a surface of about | and to that of 1874. Some of this matter is out 
an AES ase of the dome, it would | 1,000 square inches of surface exposed to thej of : = 
e a paying investment in th 15 ae : Ba aes : “es of date, but all tha: relates to the coming transit, 
b P ; e matter of durability | deposits of the impurities in the water, in addition . 
and lessening the cost of repairs. tothe surface of the sheet itself, and that of the and to the comparison between that and the 
ee transit of 1874 is as trustworthy as wher 


As a rule, the metal used in the shell of our | p i i 
boilers is not thick enough ; not that the boiler is it i kandi ne Parei o situated directly over originally published iu the Monthy Notices. 


deficient in strength to withstand the steam pressure In the case of a crown sheet of the above 
with perfect safety when new, or that the scams | dimensions stayed by bolts to the outer sheets of 
are not strong enough, but there is a want of stiff- | the boiler, about 125 bolts lin. in diameter would y 
ness Or rigidity about jt. In other words, the shell | be required If the depth of water carried over tinuous Brakes. It contains illustrations and 
of the boiler is nət as strong proportionately as | the crown sheat raasd 12in. the surface of | discriptions of all the best known brukes, with 
the ome parts ar une engine, and it is generally | these bolts exposed to deposits of scale would be | accounts of the varicus trials. We shall take 
HOP ire! among the expensive parts to require | 4,747 square inches, or only 33 per cent. of the | an early opportunity to notice it at length. 
r : . 

When the diameter of what was considered a aaefa pie a TE hak the-crowa |... 2 have received Vol. III. of the ‘‘ Geology 
large aoe ate years ago was 4tin., the thickness | sheet stayed by bolts, without the use of crown of Wisconsin,” accompanied by an atlas of 
of the 8 eets was seldom or never less than ? of an | bars, will receive only about one-third as much | maps. It is a portly volume of abont 750 large 


I have failed, however, in my efforts to obtain 
any information from the parties using these 


Messra. Crosby Lockwood and Co. have 
issued Mr. Michael Revnolds’ book on Con- 


inch. E ee common size fora large | of this detached scale fulling from the surfaces of | octavo pagea and numerous plates, many of 
ca f an ioh: The o is eeldom more than | the bolts, and bracing directly over it, as the ono | them coloured, and is an excellent example of 
7-1 x cent., While the A has been increased | supported by crown bars; and, as the detached | how thoroughly the Amercians do the work of 
22 Peb sen increased ab a of the sheets has | scale falling from the crown bars and braces where | surveying their enormous country. 

only sider that the Hh 16 per cent. _ |the water is very impure is a troublesome and j 
on steam pressure has also in- | expensive matter, the question of reducing the| Dr. K. Remeis has, it is said, left a large 


creased With the increase in tho diameter of the | dead surfaces, as they might be called where these | sum of money to found an astronomical obser- 
poiler ’4ss for the sheet perhaps 8 per cent., the deposits are formed, to the lowest practical point, | vatory in bis native town of Bamberz. He 
thickp ould be half a 8 for the shell of a 5t-in. | is one that seems to me worthy of more considera- | has also bequeathed the observatory his 10in 
poiler ’ tely asthe 44 n inch, to be as strong pro- | tion than is generally given to it. fract d ther inst ts ° 
ortionately e 44-in. boiler, when that was the refractor, and some other Instruments. 
The Darwin Memorial Fund amounts to 


general pizo in use. 

<6 Belpair boi . : . ° 

eee in Mone wi ee oe Bees qa about £2,500, and the memorial will take the 

reretofore been but little used in this country.| Preserving Yeast.—For the conservation of | form of a marble statue, to be placed in the 
7 "| yeast the following has been recommended in the | large hall of the now N atucal History Museum 

Chemical Review :—‘*The thick portion of the | at South Kensington. 


e Rogert’ locomotive and machine works have, 
yeast is filled into a champagne bottle, and ontop| The Panama Star of June Sth, gives some 


p TE 


eS M 


built several i thi 
wever> ral of these boilers within 
bo past year for the Denver and New Orleans 


the bad bad . . 

- 2 f it is poured about 2}cm. of olive oil. The bottle . ‘ : 
Railro™ ie Ho; : . ; news which should be of considerable interest 
The Belpair boiler has an arched crown-sheet | 18 then closed by tying a bladder over its top, ənd | if true. In repaiting the cable of the West 


in order to protect it from explosion a pin is put ; 
through the bladder. So the yeast will keep well Coast of America Telegraph Co., the break was 
for a long time if kept in a cold place. Yeast. if found some 400 nautical mile south of Chorillos, 


wit d along the si : . 
ate 8 the side . 

OF nozzle for washing Ae pdr ea apna mixed with about one-eighth of pure glycerine, off Point Pescadero, in a depth of about 800 
ja , also keeps well for some time if kept in a cooļ fathoms. The cable, when grappled, brought 
she pe water nee in them is said to be very place. ” up great masses of trunks, roots, and branches 

put A not yet been in use long | Tue National Association for the Promotion of of trees, and the question is, how came the trees 
T o es PP their advantages as compared | Social Science will hold th-ir Congress at Notting- there ? as Indian tradition, like history, is silent 
wtp the com orm of boiler; but, so far, it is | ham from the 20th to the 27th September. as to any great convulsion. 


orted by radial stay-bolts from the shell, 
suPP™ yo crown bars. A number of plugged holes 
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The attitudes of the horse in its various paces 
are difficult to represent correctly in painting. 
Artists will doubtles, be greatly aided by recent 
progres in instantaueous photography. A re- 
cent device for their benefit, by M. Cuyer, 
enubles an artist, knowing the position of one 
limb at any period of a pace, to find directly 
that of the three other limbs. A jointed figure 
of a horse is supported above a board, on which 
aro placed sheets of pasteboard, with figures re- 
prescnting the positions to be occupied by the 
hoofa. The hoofs have all different coloura, 
und the figures on the pasteboard are coloured 
to correspond. These figures are numbered, 
und are in sufficient number to give several 
periods of the same pace. The hoofs are placed 
on their correspouding colonrs and on like num- 
bera. Other figures give the position of other 
parts of the body. 


A suggestion lately made by Mr. Porter, of 
New Haven, for deepening the Mississippi, is to 
produce mechanical disturbance of the bed, ro 
that the silt, which is extremely light and 
soft, might be prevented from accumulating, 
being thrown again into suspension in the 
water. He proposes that a series of endless 
chains, running over pulleys at various dis- 
tances, sunk in the stroam, should be kept in 
notion by windmills on the bank, so asto scrape 
a continuous furrow in the mud, 


An automatic instrument for closing a gas- 
supply at a given time is a welcome aid in the 
vheiical laboratory. One such has been recently 
describs-d in the Berlin Chemical Society by 
Ilerr Michaelis, and is suid to have given good 
results in practice. It looks like a small, round 
alarum-clock, and bas ou either side a nipple, 
for connection of the caoutchouc tubing (thus 
paszage is afforded through the body of the 
clock). A hand corresponding to that of an 
ularum, is set to the hour ut which the gas is 
to be shut off; a wheel liberated at that hour 
closes accck on the tube within the instrument. 
Taero is a slit in the top of the clock, with a 
»wrojecting brass arm connected with the cock ; 
by turning this, one may, ind+pendently of the 
clock-work, lessen, or shut off altogether, the 
supply of gas. The apparatus, it is noted, will 
serve for other kinds of gas besides luminoua; 
xud another applicution is, automatic stoppage 
-2t gas-motors, 


From an examination of a number of firing 
arrangements for eteam- boilers and in dweling 
houses in Stuttgart, it has been inferred (we learn 
irom the Chemiker- Zeitung) that tho increase 
of carbonic acid ia the air is due to other kinde 
of fires more largely than boiler furnaces. It is 
reckoned that house-fires increase the carboni: 
acid about 100, boiler- fires about 60, breweries 
about 8°5, bakchouses about 0:5, forges 
about 2°7, and casting-houses about 5'4 per 
cent. The 222 boilers produce daily 194,000 
cubic metres of carbonic acid, and 467 cubic 
metres of sulphurous acid. 


It is noted in the Berlin Reichsanzciger that a 
violent thunderstorm which burst over Berjin 
on Whit-Monday did no damage to the tele- 
phonic lines or insula'ors—an evident proof that 
these lines do not attract lightning, and present 
no danger. The lightniug conductors, at offices 
where telephones were in use, did good service. 
While these were in action, communications 
were, of course, temporarily interrupted. 


At a rocent meeting of the French Physical 
Society, M. Bouty described a form of the 
Daniell devised by M. Terquem. It differs from 
the Callaud pile only by addition of a stopcock 
at the lower part of the vessel, allowing, from 
time to time, part of the liquid to run off, so as 
to avoid the deposit of copper on the zinc, due 
čo diffusion of sulphate of copper. By removing 
every 24 hours a litre of liquid, and replacing 
with an equal amouut of sulphate of zinc solu- 
ston, the buttery 18 kept in good condition. ‘I hw 
r1iquid removed rests on granulated ziuc, which 
precipitates the copper aud produces sulphate 
of zinc; it is this liquid that isintroduced unew 
into the battery. ‘Lhe resistance of these ele- 
nents is pretty great, but it varies very little. 


The Committee of the Municipal Council in 
Paris, which hus to do with the question of a 
Metropolitan Railway, has recently had a table 
prepared, showiug the trute on the various 
lines of omnibuses and tramvais in the city. It 
appears that the line ou which most passengers 
ure carried is the omnibus line Madeleine- 


Bastilie. This is also the shortest line in Paris, 
being only 4,588 mètres, while that between the 
Panthéon and the Place de Courcelles is 7,567 
mètres. On the Madeleine-Bastille line, the 
number of passengers last year was 14,803,632. 
Next comes the tramway between Montrouge and 
the Chemin de fer de l'Est, which has about 
105 million passengers. Then, in order, the 
tramway Etoile-La Villette, over 9 millions ; 
the tramway Saint Ouen- Bastille, nearly 
9 millions; the omnibus line Clichy-OQdeon, 
ditto, &c. The lowest number given is 
that for the line Forges d’Ivry-Mont St. 
Michel, 333,095. 


The history of that important invention, the 
Giffard injector, is related by M. Barrault, in 
a recent number of La Nature (July lst). Again, 
we note that, in La Lumièčère Electrique (June 
24th), M. De Chanzy traces the early history of 
electric incandescent lamps—a matter he long 
occupied himself with. He was incited to in- 
veution in this rense by his professor and friend, 
M. Jobard, of Brussels, who, in 1838, published 
his idea thit ‘a small carbon, as conductor for 
a current in a vacuous cham'er,’’ would give an 
electric lamp of intense fixed and durable light. 
M. de Chauzy first tried to make auch lamps in 
1844 with retort carbon; and having made this 
homogeneous by illing the pores with melted 
resin, or siccharine matter, and annealing, he 
produced a lamp which was an experimental 
success, but not applicable practically. He 
next tried platinum; but for the rest, we must 
refer to his paper. 


M. Moinceau has lately urged upon the 
French Minister of Agricu'ture and Commerce 
the importance of forming a professional school 
in Algeria for the manufacture of Eastern 
carpets. The Algerian carpets are at present 
far from having the reputation of those of 
Turkey and Persia, which ure remarkable for 
the originality of designs, beauty of coloura, 
and solidity of dyes. Tho velvet is very thick 
and the tissue excellent. The Algerian carpets 
aro made for uss in the country, and there is 
little effort after progress in workmanship. The 
Arebs usually weave in the tent for their own 
requirements, or for sale in a limited district. 
If u school, or a number of schovula, were iusti- 
tuted, where young workmen and workwomen 
might learn the best methods extant, excellent 
results might be looked for. This industry 
appears to be increasingly occupying the Alge- 
riun natives. At the Paris Exhibition ia 1855, 
there were 15 exhibitors; in 1867, 35; and in 
1878, 79—indicating that the manufacture has, 
even now, considerable vitality. 


Tho celebrated rosebush at Hildesheim, in 
Hanover, believed to be 1,000 years old (tra- 
dition says it was planted by Churlemayne), 
never bore 80 mauy rossas this season, The 
shoots grafted on its trunk in recent years are 
growing admirably. The bush stands at the 
outer wall of the cathedral crypt. dts branches 
extend ubout 3ft. Sin. high, and 3ft. tia. in 
width. It is an obiect of much curiosity. 


A new automatic regulator for engines of 
screw steamers (to prevent the t‘ racing” of the 
ecrew when out of water), has been patented by 
Herr Windemann. Prom the account in 
Dingler’s Jornnal, we gather that it consists of 
a bell crank lever with axis atthe engle; one 
end weighted and restivg, when the ship is still, 
on an elastic buffer, :he other end connected 
by chains with the throt:le-valve. When the 
screw rises, the weighted end is raised from its 
seat, and tho chain is loosened, allowing a spring 
toclosethethrottle- valve. Thisclosure takes place 
before the lever.ead has completed its rise, and 
before the screw leaves the water. The return 
of the lever-end to its scat is retarded by a 
brake in which a piston acts ou water in a 
cylinder, driving it out. 


An interesting telephonic experiment was 
tried on Tuesday at Malta, sccording to the 
Standard, during the bombardment cf the forts 
at Alexandria. <A telephone was attached at 
Malta tothe Alexandrit cable, and connection 
was made withthe other end of the cableon board 
the Chiltern, off Alexandria. It was found that, 
owing either to the d:stunce, or to the vibration 
caused by the firing, it was impracticable to send 
a verbal message, but the tiring at Alexandria 
was distinctly heard, throuyh the telephone, at 
Malta—a distance of more than a thousand 
miles. 


LETTERS TO THE EDITOR. 


—_+-¢4__- 


[I+ do not hold ourselves responsible for the cpinions of 
our rrespondents, The Editor respectfully requests th>t all 
communications should be crawn up as briejly as possible.) 

All communications shou d be addressed to the EDITOR of the 
Exotisu Mecuanic, 31, Zavistoci-street, Covent-garden, 
W.C. l 

AN Cheques and Post-ofice Orders to be made Payable to 
J. Passuors EDWARDS. 

*,° In order to facilitate reference, Correspondents, when 
speaking of any Letter previonsly inserted, will oblige by 
mentioning the number of the Letler, as well as the page on 
which it appears, 

‘I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
bave some particular knowicdge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
—ASontaigne’s Lssays. 

——_+44—_— 


PROFESSOR PICKERING ON THE 
WEDGE PHOTOMETER — COMET 
WELLS—SMEATON’S BLOCK—DEOI- 
MAL OF THE YEAR—ROTATION OF 
THE EsRTH—THE COMING TRANSIT 
OF VENUS—WEATHER FORECASTS— 
THE MOON’S DECLINATION. 


(20260.]—ArT the mecting of the Royal Astrono- 
mical Society, on November 11th, 1881, Professor 
Pritchard described a contrivance of his own for 
measuring the relative brightness of stars. 
(Enauism Mxcmanic, Vol. XXXIV., p. 250). It 
consisted, as may be seen by reference to your last 
volume, of a wedge of coloured glass sliding in 
front of adiapbrugm on the eyepiece of a telescope, 
such diaphragm being pierced with a small hole to 
direct the eye. The originelity of Dr. Pritchard’s 
device was questioned at the time (somchow it 
would seem that ‘‘some German ” had iudefensibly 
anticipated more than one of his previous inven- 
tious) without, however, as it appears on this 
occasion, much warrant. My object in reverting 
to the matter here is, though, to call attention to 
the valuable testimouy which has been borne to 
the practical use of the learned Professor's appli- 
cation of the dark wedge, in a paper by Professor 
Edward Pickering, read before the American 
Academy of Arts and Sciences, on the 10th of last 
May, for a copy of which I am indebted toa friend. 
As may be expected from so thoroughly practical 
and experienced an observer as Professor Pickering, 
however, he suggests more than one very obvious 
improvement iu the contrivance itself, and in the 
mode of usiug it. One of Professor Pickering’s 
simpliications will be best described in his own 
words. ‘‘Itis,’? he says. ‘only necessary to in- 
sert in the {eld a bar pirallel to the edge of the 
wedge, and place itat right angles to the diurnal 
motion, so that a star in ils trausit across the ficld 
will pass behiud the bar aud then undergo a con- 
tinually increasiug absorption as it passes towards 
the thicker portion of the wedge. It will thus 
grow fainter and fainter untilit tiually disappears. 
it is now only necessary to measure the iuterval of 
time from the passage behind the bar until the star 
ceases to be visible, to determine the light. More- 
over, all stars whether bright or faiut, will psss 
through the same phases, appearing in turn of the 
10, 11, 12, Ge., magnitude, until they finally be- 
come invisible. For stars of the samy declination, 
the varia'ion in the times will be propurtivued to 
the variations in the thickuess of the glass. 
But since the logarithm of the light transmitted 
varies as the thickurss of the glass, aud the 
stellar magnitude varies as the logarithm 
of the light, it follows that the time will vary as 
the magnitude. For stars of different declinations, 
the times of traversing a given distance will be 
proportional to the secant of tho declination.” 
The fundamental constant (A) was determined by 
Professor Pritchard by the method of limiting 
apertures. Professor Pickering’s simple, uud 
(theoretically) more accurate mode of determining 
this constant, must be sought in his own paper. 
I have said ‘* theoretically,’’ because, in practice, 
Professor Pritcbard’s results have been found to 
correspond very closely indeed with those obtaiued 
by totally different methods, At all events, Pro- 
fessor Pickering’s personal testimony to the eni- 
ciency of the Siviliin Professor's ingenious adap- 
tation can only tend to inspire additional contidence 
in it. 

I do not think that either your readers, or Mr. 
Mills bimself, can now complain of the reproduc- 
tion of his excelknt aud truthful drawing of 
Comet Wells, which appears in letter 20215 (page 
375). 

on block,” concerning which " J.C.L.” 
puts query 47294 (p. 387), is nothing in the worid but 
a wooden cylinder with its top bevelled at an angle 
equal to the co-latitude of the place of observation. 
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If, then, the pillar of the ordinary table-stand of a 
telescope be screwed into the bevel, and accurately 
pauaroite it; and if, further, the bevel itself be 
so as to coincide with the plane of the 

estial Equator, we shall have a form of equa- 
terial mounting at once. The annexed figure 


shows a Smeaton’s block cut for the latitude 51° 
30. The angle ENS = 38° 30’, the co-latitude. 
N S. is the direction of the meridian, and T is the 


escope. 

lai reply to “J. C. L.'s” next query (47295, p. 
387), the decimal of the year is calculated by the 
very simple process of dividing the number of the 
day of the year (supposed to begin at noon on 
January Ist) by 365:242. Thus, what fraction of 
the year is it at noon on July lith? July 14th is 
the 194th day of the year, and 191 divided by 
365°242 will be found to be ‘3312. Hence, any 
phenomenon stated to have been observed 1882 5312 
must have occurred at noon on July 14th of the 

present year—and 60 on. 

The answer to query 47314 (p. 338) entirel 
d ds upon the particular body to which 
s ” refers the Earth’s rotation; because 
while with reference to any fixed star she rotates 
366 times on her own axis during the year; as re- 
ferred to the Sun, she only turns round 365 
times. This is, pretty evidently, because she 
is revolving round the Sun, and that hence the Sun 
appears to be moving (in the opposite direction) 
among the infinitely distant fixed stars. When, 
therefore, any meridian—say that of Greenwich— 
is synchronously opposite to the Sun and a fixed 
Star, at apparent noon on avy given day, when 
the terrestrial rotation again brings that star on to 
the meridian the next day, the Sun will seemingly 
have moved nearly two of his own diameters to 
the East, so that the Earth will have that piece 
more to turn upon her axis before our supposed 
station againcomesuptohim. ‘‘ Cymro” wiil find 
this all illustrated and explained at length on 
p. 595 of your Xth Volume. 

With a preliminary protest aguinst the too 
flattering terms in which ‘‘ Orderic Vital” refers 
to me in the final paragraph of letter 20242 (p. 402), 
I would say that, as soon as I have a little leisure, 
I shall be happy to do what I can to render in- 
telligible the principles on which the observations 
of the coming transit of Venus will be made. 

If (as alleged in letter 20249, p. 404) Captain 
Newton really ‘‘has discovered the causes which 
regulate the wind and weather . . . and that 
with proper appliances at his disposal, he can cor- 

y forecast the weather, the world over, for 
years in advance,” I can only say that the sooner 
the Government shuts up the Meteorological Office 
and subsidises Captain N. to reign in its stead, the 
better for the interests of the British nation. 
Unlike most prophets, however, Captain Newton's 
honour would seem to be confined to his own 
country ; although it seems odd—to say the least of 
it—that the name and fam» of a man possessing 
the quasi-miraculous powers of prevision asserted 
for him should be so utterly unknown beyond New- 
castle. Mr. Mitchell’s claim, though, for this 
Northern Light, seems to me to partake altogether 
of the character of what is called, in society slang, 
‘Srather a large order.” ‘t You may as well,” says 
the schoolboy whose ethics are a little hazy, ‘tell 
a gool ’un at once!” 

To reply to query 47347 (p. 412) in extenso would 
requirea pretty long article, instead of a paragraph 
at the end of a letter written in the very extremity 
of haste; but I may just say here that the inclina- 
tion of the Lunar Orbit to the Earth’s Equator is 
@& very material factor in her djurnal change ia 
Declination. To begin with, the mean value of the 
inclination of the Orbit of the Moon to the Ecliptic 
is 5° 8’ 42”; but sometimes it will be inclined to 
our Equator at this angle more than the Obliquity 
of the Ecliptic, and sometimes at 5° 8’ 42” less. 
Here is a preliminary source of considerable varia- 
tion in the total difference in her declination. 
Then, again, when she is crossing the Equator, 
her movement in her Orbit tells most in changing 
her declination; and when she is moving parallel 
with it obviously has the least effect in doing so. 
And, further, when she is in perigee, her motion 
is notably more rapid than when she is in apogee. 
If, then, we consider that the line of Nodes of the 


Moon’s Orbit is perpetually shifting round on the 
Ecliptic in the opposite direction to that in which 
she is travelling (and this, be it noted, at a rate 
which is not uniform); that her line of apsides (or 
her perigee and apogee) goes rightround the heavens 
in a little less than nine years, and that the eccen- 
tricity of her Orbit is very appreciable, indeed ; 
that, in fact, neglecting further detail, her path in 
the sky is a most complicated one, consisting of a 
series of spirals, contained within a zone extending 
nearly 5° 9’ on each side of the Ecliptic, and vary- 
ing most materially both in direction and velocity, 
it will be easily eeen that ber change both in Right 
Ascension and Declination must be of a perpetual 
and most varied character. 


A Fellow of the Royal Astronomical Society. 


SAWYER’S R STAR U OPHIU. 
HI. 


[20261.] -THE very interesting notice of Mr. 
Chandler's discovery of the short period of Mr. 
Sawyer’s variable D.M. + 1°34:08° leads me to 
forward to you a small chart, by which it may’ be 


xvi’ . 
5 


eo” 


XV 


easily found by those of your readers who care to 
look forit. The chartis taken from the “ Urano- 
metria Argentina ” of Dr. Gould, and as it is the 
copy of a copy, there may be slight inaccuracies ; 
but it will be correct enough to allow of the star 
being found easily with the aid of an opera-glass. 

The history of this star is very brief. Its varia- 
tion was suspected by Dr. Gould first, who fixed 
its limits at half a magnitude 6:0 to 6'5. Its R.A. 
= 17h. 10m.. and its Decl. + 1° 21’ for 1875. Mr. 
Sawyer, in 1881, found a period for this star. He 
made its period D. 524. Mr. Chandler now gives 
its period as D. 0:83, as given in your ‘Scientific 
News.” 

I made some observations of this star in May, 
which led me to believe that the period given by 
Mr. Sawyer could not be correct. Here are my 


observations :— 

May l4 eesessessosoe 6'4 
RORE C EEE e.s... O89 
gy E E fainter 
99 18. TB. susesse - 60 
» 19 llb. sesen . 59 
T E PA 6:0 
a 22 aieas AIN 66 
m 20 waaa aie 6'7 


My observations were then necessarily discon- 
tinued. These observations were all made with an 
opera- glass. 

The new variable lies 11° N. of 41 Ophiuchi. This 
star nearly marks the Equator. It is the second of 
a delicate curve of five stars, the first of which is 
R Ophiuchi, while the third is 30, the fourth 23,. 
and the fifth the big star p Ophiuchi. Mr. Saw- 
yer’s new variable will be U Ophiuchi. 

T. E. Espin. 


y VIRGINIS, « VIRGINIS, 70 OPHIUCHI, 
CASTOR, &c. 


(20262 ]—VERY few measures of the small and 
distant comes of y Virginis have ever been made, 
owing probably to its faintness and present dis- 
tance from the bright stars, as y has usually been 
measured in twilight or daylight. It is an inte- 
resting object, however, from the fact that about 
200 ‘years ago it and the binary formed a fairly 
close triple star, though of course none of the tele- 
ecopes then existing were capable of showing it as 
such. Sir W. Herschel does not mention it in his 
observations of y from 1780 to 1803, though its 
distance from the bright stars was about 53” in 1780.- 
It is first noted in Sir Jobn’s first Catalogue as a 
15m star at 90° + 60" + (1826°2), and is alluded to 
in his 4th and 7cn Catalogues; but, as in the case 
of the first Catalogue, the data are mere estima- 
tions. Smyth also alludes to it in the ‘Cycle” 
and ‘‘Spec, Hart.” H, measured the angle (S8'5°) 
in 1832-4 with the 5in. Tulley, and remarks “‘ ex- 


| closer object than Smyth's star at 62° : 360". 


ceedingly difficult,” but he did not measure the 
distance; Lamont measured the distance (82 5") in 
1838-4 with the llin. at Munich, but not the angle. 
Tho only complete and other measures I know of 
are 3’s, 88 0°: 102°78": 188027 (3n), magnitude 
11:6 £: the southern star (B) of the binary pair 
being taken as the initial point. This faint star 
has been distinctly seen by Mr. Ward and myself 
with 3in. Pacts re e a 93" star (Arg. 
— 1° 2600) about 286" s a little p y. 
a Virgins In Monthly Not. XL. p. 517, Mr. 
Burnham mentions a faint (12 2) companion to 
Spica at 32°9° : 144:6" : (1879°2.) This minute star 
was discovered by Mr. Ward of Belfast (and 
independently by myself), in April 1874 ; both of us 
using 3in. refractors. It is a much oon Beth 
says of Spica, “ This beautiful star is in a clear 
dark field, and, in a manner, insulated, for it has 
no comes nearer than the one described.”’ 

70 Ophiuchi. This interesting binary has two 
distant companions, alluded to by Smyth, but 
first measured by Se. He gives a llm. (©) 215-08 
: 87:514"; b 12m Œ) 67 2° — 1866627. Se un- 
fortunately omitted to measure the distance of b. 
The only other measures I know of are Hil, a 
197:84° : 71:3047; b49:590 : 87:209" : 1878-84. Hi. 
calls them both about 13” E; but this estimate is 
certainly too low, as they are both easily visible 
with a 6hin. reflector. If a is fixed, its place in 
1878 should have been about 229°: 75”, instead of 
the observed position. If Se’s measures of a are 
correct, and I have no reason to doubt their 
accuracy, the motion of the small star is very 
remarkable. It should be carefally observed. 

Castor. H and So measured a very distant com- 
parison to Castor on one night in 1823, finding 
224°25° : 177-114", ‘measures, perhaps, a little 
inaccurate.” Smyth alluded to this as ‘‘ another 
very small acolyte at a distance, in the s.p. quad- 
rant of the field,” to which Mr. Chambers, ın his 
new edition of the ‘“‘ Cycle” adds, ‘‘ |which, how- 
ever, appears to have no physical connection with 
the primary: at least the alteration in angle and 
distance are so small in halfa century as to seem 
accidental.”’?] I do not remember any measure. 
of this object which could warrant this strange 
statement. If no change has occurred, the pre- 
sumption would be that this small star is physically 
connected with Castor. I should be glad to hear 
of any recent measures of this star. ; , 

With regard to some of the stars mentioned in 
Mr. Perry’s interesting and valuable communi- 
cation (letter 20181, p. 319), I would remark that 
his distance of £ 1777 (by a misprint 1772) is con- 
siderably too small. Hl. gives 230:10° : 3°450", 
1879:40. In 8B 224 and 355 the measures attributed 
to B are De's. De’s distance of n Corone in 1875 
should bə 0'86", and Mr. Perry’s distances of < 
Herculis are too small. In 1875, I found a 14” 
companion to o Serpentis (xvi 16” + 1° 19’) at 
about 40’ distance, which I should be glad if Mr. 
Perry would kindly measure; about Il’ n., a 
little ». c, is the lovely pair © 2011 (OL ve 7 


¢ HEROULIS. 


(20263.]—THE distance of ¢ Herculis, given in 
the little list of test objects, on p. 382 of Vol. 
XXXI., referred to by Mr. Simms (letter 20213, p. 
377), was the best and latest I could obtain at the 
time of writing—-viz., 8's with the 183in. at 
Chicago, 127-0° : 1°51" : 1878-4 (the distances in the 
Mt. Hamilton (Lick) Observations are ‘‘ far from 
satisfactory ’’), and knowing that the small star 
was approaching that part of its orbitin which it 
would be at its farthest apparent distance from the 
primary (at which period it had been seen with 
telescopes of about 3iin. aperture), I included ¢ in 
my list, placing it, however, asthe last, and, there- 
fore, most difficult object among the tests for the 
dividing and defining powers of a 3}jin. achro- 
matic; and I confess I have not as yet been able 
to see the ‘‘absurdity ’”’ of so doing, as asserted by 
“F.R.A.S.,” on page 110 of Vol. XX XII.—the 
moreso as “F.R A.S.” had previously given this 
very star as a test for this aperture in a list on page 
3149 of Vol. XXXI. (a list on which I have some 
remarks on page 380). 8's measured distance in 
1880 is probably rather too small, one or two more 
measures would possibly have altered it somewhat, 
for the comes in 1880 had certainly, not commenced 
to approach the principal star, but had. and has, 
not yet arrived at its farthest point. If Mr. Simms 
will refer to the measures of OE and Da, which 
were made when the small star was in about the 
present part ofits orbit, he will see this for him- 
self. Of course, a difference of 2-10th of a second is 
a very small quantity ; and measures of a star of 
this description differ considerably inter se. I have 
before me nearly sixty observations of Z, made by 
a most experienced observer, using a very fine 
Ysin. refractor, armed with a power of 940, and 
driven by an excellent clock, the measures all being 
made by daylight or twilight; yet, on one 
occasion, two sets of measures, taken at an interval 
of only three weeks, vary from 0 88’ to 1°18’, 
and on another two sets made within a fortnight 
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of each other vary from 1°10' to 1-64". Perhaps it E 
may not be out of place, iu connecticn with this ARIES h. m. 
question, to draw attention to a fact which I be- 49. Arietis ........ Se pay 6°3 Herschel 
ueve is not generally known—viz., that E’s so-| 59. 95 ................ ee = 57 Herschel. 
called ‘f measured” distances beluw 0'3” are not 51. 38...... aa Wi eee B °° vi 237 + 1151 4°) Herschel. 
measures, strictly speaking, but only careful esti- a Tene L. 280 +20 5 4°3 Herschel. 
mations; ‘‘non mensurate proprié, sed potius ee a ea 
taxatæ,” he says. It should not be forgotten that; . : AURIGA z 
though Da’s rule was founded on a very large 53. 16 Aurigm ............06. . d 8+ 33 12 5: Franks. 
number of experiments, yet those experiments were | O4- U «+++. cece ceeees esee. 40 + 87 15 13 — 63 Espin. 
made many years ago, and the largest instrument | 9 T ssessssrossrerosereees „e 51 + 4555 |Var. Col. Mag. Spect. Secchi. 
employed in them Would be considered of quiten| 86. B. 141 ...........eseeees 6 9 + 39 30 a Birmingham. 
moderate size at the present day. According to| 5T. 69........ Steet eceeeeees G12 + 37 2 6 Franks. 
his formula the separating power of the Dorpat Boorss 
reflector was 0 45", yet this telescope on some| 68. v Bootis...........ceeeees 13 43 + 16 26 — Schmidt. 
occasions showed stars only 0'36" asunder, *‘ dis- | 59. Arcturus ........... wees 14 10 + 19 49 Col. and Spect. Secchi. 
junctæ lineola subtilissima,” and a modern re- COs: “AD E E 2ace wee esas 17 + 10 47 — Herschel. 
tractor by, say, Alvan Clark, of the same aperture 6l. B sy ne 18 + 8 38 6 — 74 and Col. Birmingham. 
would, I think, be unquestionably finer than the} 62. B 328.......... errr 18 + 2615 | 7} — 9 and Colour. Birmingham. 
Dorpat. , K GL. casinctea un cinate ee 31+ 8 41 6'4 Gould. 
A short time ago I was reading an account of 64. LL 27017 ..eseseessesso.. 43 + 830 60 — 70 Gould. 
the performance of a Gin. (French) refractor by 
MM. Brunner, which bas latelybeen mounted at the 5 3 , CANCER 6-4 Herschel 
Lyons Observatory. ‘This telescope (to quotefrom | .65- 36 Camcri.............++. a = 59 Hore T 
the account in the Comptes Rendus) ‘‘ avec un gross- 66. ep E A es ig Ja: ae Da ski 
issiment Y eet ee ee a an le com- ae 52 CEE Sire arn naa ae SGT ch 29 a 6-7 eer Gore 
pagnon de y ndroméde, his seems almost f : aa a eee * 
incredible, excellent as the telescope appears to be, 69. B2tl...... sie a a acai a SAB IAL 62 = Gh Vary Col, Birmingham, 
for 8 with the 18}in. at Chicago found the distance CANES VENATICI. 
to be only 0'36” in 1880:06, while Hall with the| 70. 60 B. Can. Ven........... 12 39 + 46 9 6° Schmidt. 
26in. at Washington obtained 0°33” from three 71. B. A. O. 4632 owcceva dees 13 45 + 35 ll 5 anks. 
nights’ measures at the same epoch; therefore, Canis Maron 
according to Da’s formula, it would require a 13in. 72. »! Can. Maj : j 29 — 18 32 4'7 Herschel 
aperture, and of course a high power, to separate 13. L E ES i 3] — 19 8 40 Herschel. 
the components. Yet M. André says he could| 74° ja Tt 31—18 6 4:2 Herschel. 
measure the distance with the Lyons refractor ! © 75. L470 O O O O cee, 45 — 27 11 60 — 7:0 Gould. _ 
z at e eee O eee 47 — 11 51 45 Espin, 
COMET «, 1882 (WELLS). Lila: E sia A TE ca aes 53 — 28 48 2°6 Herschel 
[20264.]—TuoucH this comet has not been the| T8- O ..e-eeseeeee tee eeeeeeere _ 56 — 27 45 ae Gould. 
conspicuous object that, in accordance with theory, 19. B secesereccncecseneucees i 3 — 26 12 2 L Herschel 
it should have been, it has nevertheless been a 7 oe esne is < R— 26 7 i Gore. 
most interesting object to astronomers. Notonly | 81. S0..eee.e eee eeeeeeeeceeees 13 — 24 24 53 Herschel. 
on account of the great difference between its Canis MINOR. 
observed and computed brightness, but because its 82. B Can. Min. .....cccccece . 720 + 8 382 3°9 Herschel. 
spectrum has differed so considerably from all the i: Inna | RAL A a Gea Ar Se tg 26 + 3 35 5'2 Herachel. 
comets that have been spectroscopically examined 84. 9 sesono leah sien tenn okey ; 27 + 34l 5:2 Herschel. 
since 1864. ; SOs:-.. sine E cals aeeeseie's 34 + 8 39 6:3 Baxendell. 
Sodium appears to be one of the chief constituents SG. 4414970 ....ccaccccccccees 35 + 354 63 — 7:0 Gould. 
of this comet; indeed, the a lines have been so Onon 
conspicuous in its spectrum, that, according to tke ee ST 
Greenwich obearvers “the comet mightalmost be! 87- 48351 Caprice. ........+-:. 20 ‘ E A 2i ° S > ae d Secchi 
said to shine by monochromatic light.” From the Se A 23 = 12 a G3 p $ Gould. RERE 
observations of Dr. Copeland at Dun Echt, and| 89 Anon .......seeeseeereees ol 7 — 15 47 5 ž Sea a l 
Prof. Vogel at Potsdam, both of whom have suc- 90. 29 sessssereeeseereerseeee z i zs 23 18 aa a 
ceeded in dividing the D lines, itis evident that| 9l- Pxxi-87.........--seeesee 3 — 23 56 l Frauke, 
the density of the glowing gas must be very great. 92. Plesssessssressreeserrseso oe 9 G 5 Fra i 
In fact, there was a sufficient amount of this sub- IBe AG ees cscs eceeeeee ee eeeee 3i — A i ranka, 
stance to impart a decidedly yellow tinge to the Ca‘SIOPEIA. 
nucleus ; this I particularly noted on May 31st. 94. © Cassiopeiw ..........000- 1 45 + 63 5 4°1 Herschel. 
From these revelations of the spectroscope, I 95. 5f asees oud EEE AT — — 54 Herschel. 
think we may conclude that it is owing to the! 96. B 638 Cabioptit .......... 23 65 + 69 41 7 —9 Birmingham. 


presence of sodium that the comet has not proved 
itself so brilliant an object a3 it was expected to be. 

London, July 9. B. J. Hopkins. 
PTOLEMZ:US—TESTS FOR 3in. TELE- 

SCOPE. 

[202635.)—On July Sth, 12.30 a.m., 34 hours 
after last quarter, | had a good view ot Ptole- 
micus with 3in., p. 160. 

One of the so-called pits, seen by your corre- 
spondent, Mr. A. S. Williams (20236), viz., the 
one under S. E. wall, appeared as an indistinct 
ring; but it gave me the impression of 
a shallow saucer - shaped depression. There 
appeared to be no trace uf shadow, either inside or 
outside. Just N. of the crater was a similar appear- 
ance. The ring of this was more clearly defined 
than the first, and slightly larger than the crater. 
Here again there seemed nothing to indicate 
depth. Another ring, about 4 diameters of the 
crater S. was by no means so distinct, indeed, 
scarcely held satisfactorily at all. I fancied they 
were all getting more distinct as the terminator 
approached the W, edge of the wall; but 
clouds interrupted observation for the night, and 
Isaw no more. The ridges, &c., mentioned by 
Mr. Williams were not seen at all. 

Will “ F.R.A.S.” kindly give me the present 
distances of the pairs \ Ophiuchi, 7 Ophiuchi, and 
č Ursw. In the case of the two latter I get a clear 
black line division between the discs with 160; and 
the first I divided easily last night by screwing off 
the field lens of 160 eyepiece. Are these sufficient 
tests for din. aperture? Iam a beginner, and my 
telescope is a new one (not a five-pounder by the 
way), whose performance has pleased me much so 
far as I am ablo to judge of it. 

E. S. Beaven, 


CATALOGUE OF SUSPEOTED VARI- 
ABLE STARS. —II. 


Aries—Auriga—Bootes—Cancer—Canes Ve- 
natici—Canes major et minor—OCapricor- 
nus Oasstopeia. 

[20266.]—WeE beg to continue our catalogue of 
suspected variable stars : — 


T. E. Espin. 
W. H. Gage. 
T. Read. 

(To be continued.) 


RAILWAY-SIGNALS. 


[20267.] —RaILWAyY-SIGNALS are things on which 
a great deal depends, and on which no misappre- 
hension should exist; and yet, when we come to 
examine the arms at different places, we find many 
different angles are shown for what is intended to 
be the same signal. Be this as it may, steps are 
now being taken by one of the large companies to 
make every signal work uniformly, and to esta- 
blish a rule by which this uniformity may be 
brought about; and, for all that I know, other 
companies may be doing the same. The reason 
for submitting this question to your readers 13 to 
see if they approve of the following angles for the 
various signals :— 

Danger.—Arm to be horizontal; but to be taken 
as a danger-signal 5° above or 5° below that posi- 
tion. From 5° to 45° to be treated as a ‘* Doubtful 
signal,” and worked on as ‘* Danger.” 

Clear. — Arm-in-arm position between 45° 
and 85°. 

No Signal.—Arm down into post, and obscured 
from view—85° to 90°—to be treated as ‘‘ Danger” 
signal, if it should occur after the arm has been 
brought into use. 

If anyone disapproves of these angles, will he be 
so good as to say so, as by doing this assistance 
will be rendered in settling a somewhat important 
question? Some controversy also exists as to how 
the quadrant is to be taken—i.e., whether the de- 
gree should be opposite the centre of the arm or 
the bottom. This latter may seem ludicrous, but 
a sketch in my possession (just received from an 
authority) shows the bottom of the arm cutting the 
degree intended, and not a line drawn from the 
axle through the centre of the arm. The line is, 
however, taken from the same centre in the former 
instance, but the arm is drawn as stated. 

The inclosed tracing shows the arm at zero, that 


point being opporre its centre; and the arm as 
shown for 55° by the authority in question. Isse, 
on perusal, that I have drawn this second arm 


PE NIRS SS SS ISSN go 
fe SN NER 
Sats go a iit: ae 
Se 


about 2° too far to the right—friends will note this 
correction—and then say what they think of it for 
50! H. Stooke. 


io a) 


THE BERLINER VIOLIN. 


[20268.]—~—To see one’s efforts and experiments 
appreciated by the approval of experienced critics 
should be the first consideration to every inventor, 
hence I feel grateful for the most encouraging 
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words of ‘“‘ Fiddler” in his critique on the violin 
which I sent to the Editor of this paper. But I 
would consider the battle only half won if I could 
uot soon draw from my worthy critic further con- 
cessions, particularly in reference to his doubt, 
that first-class made instruments are not im- 
proved by the resonator. Permit me to state that, 
since I sent the violin, I have made a further step 
ahead, and I soon will take pleasure to ship to aur 
friend “Fiddler” an instrument illustrating the 
improvement. I agree with him in that portion of 
his remarks which refers to the distribution of 
pressure, and his assertion that the treble strings 
zuin more than the lower ones; but I can meet 
this with my latest resonator, which is allof metal, 
cast in one piece, and on which the hole where the 
bass is attached lies lower, proportionally, than the 
others. I am unable to judge the result of the 
rescnator on a violin without a post, but hope to have 
occasion to see the results of ‘ Fiddler's ’’ studies on 
double soundboards. In the mean time I expect to 
prove that, whatever weak points may occur ia the 
beginning of a new departure, they are subject to, 
and capable of, correction. Until then, I intend 
to withhold the sale of resonators, as I mean to 
put the invention on sale only after I am fully 
satished with it. 


Boston, U.S.A., June 27. E. Berliner. 


{20269.] —In reference to this modified violin, I 
have made the addition to an indifferent iustru- 
ment which I possess, after the published drawings 
of Mr. Berliner. It is beyond contest that the 
bass, the two strings D and G, are improved. I 
cannot, however, say tha same for the treble, the 
two strings E and A. With the particular instru- 
ment which I experimented upon, the treble was 
not improved, though modified. This being the 
case. I cutaway the end of the soundboard to free 
the L and A strings, and strung them up, as usual, 
upon the tail-piece, and allowed tne other two 
strings alone to have the soundboard to themselves. 
This results in the instrument being permanently 
improved; but the tone on this common instru- 
ment certainly falls short of the tone which I have 
heard and got out of good instruments made in the 
usual way without any addition ; but this particular 
violin is certainly improved. B. Warwick. 

Highbury, N. 


A NEW FORM OF STEAM-ENGINE. 


[21270 J—TI mave pleasure in handing you a dt- 
scripuon of a new form of steam-engiue designed 
and patented by Robinson and Heath, engineers, 
West Bromwich, which I have inspected by 
permission, 

The principle claimed for this engine is that it has 
two moving parts, the cylinder moving and per- 
forming astruke as well as the piston, each operating 
on the sums crauk-shaft, aud dividing or distri- 
buting the force applied to the crank inthe same 
manuer as is usually effected by a psirof cylinders. 

The cylinder is so contrived as to move or slide 
between guides or motion bars in the same manner 
as the crosshead of the piston moves, and has a 
pair of covnecting-rods coupled to cranks on the 
shait which are set at an angular distance from 
the piston-crank on the same shutt, to equalise the 
motion and overcome the dead points. 

The slide-valve and ports are on the cylinder as 
usual; but the steam-pipe hus a telescopic joint 
with a stuffing-box, so as to vary its length to 
accommodate the stroke of the cylinder. 

The steam beiug admitted, drives the cylinder 
and piston in opposite directions, alternately sepa- 
rating and bringing them together ugain, each 
moving half the distance that the piston would 
have to travel if the cylinder were fixed; these 
half-strokes are, in fact, the strokes of the cylinder 
and piston respectively as applied to the cranks, 
the whole distance moved between cylinder and 
piston being a double stroke or revolution. This 
arrangement produces a near approximation to a 
unifurm rotary motion. 

The advantages possessed by the moving cylinder 
over a fixed cyliuder engine are very apparent, 
tor, in all cases where two cylinders are placed 
side by side, as in the locomotive, or in other posi- 
tion with respect to each other, for the purpose of 
dividing the force applied to the crank-sbaft and 
overcoming the dead points, this engine effects 
the same object with its one moving cyliuder. 

The test of an engine on this principle clearly 
demonstrates the great freedom with which this 
kind of engine works, the friction and vibration 
being reduced to a minimum, and in consequence 
of the shortness of the struko the gearing is stiff 
aud compact. 

There appears to be also an advantage in the 
admission of the steam between the two yielding 
surfaces of cylinder and piston, its elastic force 
coming more directly into action, and the recoil 
aud buck pressure being considerably reduced. 

One of these engiues has been tested against an 
ordinary engine of the following dimensions, both 
being new engines :— : 

RODBINSON’s.—Diameter of cylinder, 1Gtin. ; area, 


201°21ft. ; stroke, 30in. ; double, 5ft.; steam pipes, 
din. diameter ; area of ports, S sq. in. ; pressure in 
boilers, 251b. ; flywheel, Tft. Gin. diameter; weight 
of flywheel. 11 ton; weight of cylinder C, 9 cwt. 
moving. Force to move is 9lb. per stroke, 

OnDINARY.— Diameter of cylinder, 16in. ; area, 
201; stroke, 3Gin. ; double, 6ft.; steam pipes, 4in. 
diameter; area of ports, 12 sq. in.; pressure in 
boilers, 25lb.; flywheel, 9ft. diameter; weight of 
flywheel, 3 tons; cylinder fixed. Force to move is 
9lb. per stroke. 

204-21 x 25 x 5 = 25526-25, working 54 revolu- 
2 OP, 

535, UUU 

201 x 25 x 6 = 30150, working 40 revolutions 
during experiment; sigs 30150 =. 36:5 HEP. 

33,000 

Each engine was tested by means of a brake and 
lever attached. 

Each engine had a 4ft. pulley, and these were 
used as brake wheels; the levers were of timber, 
the fulcrum Gin., and the leverage was 13:5 to 1, 
les pone band consisted of a leather driving- 

and. 

Leverage, 13°5 to 1 on 4ft. pulley; weight of 


z 595 x 135 
lever, 59-5lb. ZI 


tions during experiment; 


= 401 constant weight 


to be added in each case for lever. 
Robinson’s Engines. 


79 5lb. on lever 781b. on lever 


79.5 X 185 = 1073:°25|78 x 135 = 1053 
Lever 401 Lever 401 
—— | ee eee 
1474°25 | 1454 


40 revolutions. 
40 x 6 x l45t = 45900 


Speed, 94 revolutions. 
OF XO X 1474°20 
d98018 
Lut tbese are over a brake ift. diameter, which 
is nearly 12°5 circumference. 
898015 X 12° 348960 x 1253 


— 
= — 


b 
572400 ft. Ib. 
9941 S7240 
ee eee ee HT Sout e, 
JvoUUU 9o00 H 
Extra weights wero added to pull up the engines, 
and it was accomplished by — 


B) 
995120 ft. lb. 


lst weight 79:5 | lst weight 13 
2ud ° 4) d, 0; 2nd ,, 29°) 
136:5 107:5 1b. 


showing a difference of 291b., or }'7 more work, 
being over 27 per cent. iu favour of Rabinsou’s 
engine in pulling up, and running with the load 
Robinson’s shows 20 per cent. more h.p. 
Robinson's engine, while possessing all the ad- 
vantages afforded by a pair of cylinders, occupies 
ouly half the space, and it is evident that there is 
ouly half the friction, and the usual rigid founda- 
tion required for a fixed cylinder would be unneces- 
sary for this engine. George H. Wood. 
West Bromwich. 


THE WILLANS ENGINE. 


[20271.]—It would be interesting to know what 
are Mr, W. Trathern’s objections to the above 
engines (letter 20202, June 23rd). They have proved 
so very successful in launches, tugs, &c., that any 
scientific criticism would interest greatly your 
readers. Considerable credit, [ think, is due to Mr. 
Willans for bis judicious abolition of slide-valves, 
eccentrics, and link motions in launches, together 
with the attendaut noise and irritation. I know 
of no engine which makes so little noise and requires 
so little attention. Octurus. 


MR. JEFFREY’'S TRICYCLE SEAT. 


[20272.]—Prnuars Mr. Jeffrey will permit me 
to suggest that a more appropriate name than the 
one he has used for his new tricycle seat would be 
to christen it the ‘‘ Blood” seat, after the in- 
ventor (see ‘E. M.,”? No. 865, Oct. 21, 1881); or 
the “ Dublin ” seat, after the tricycle on which it 
was first used. All I have done is to describe it 
and advocate its great merit. 

Iere it may be well to state that the ‘‘ Dublin ”’ 
seat, to ba fully appreciated, should be used on a 
machine having a more or less forward thrust. It 
is not so well suited to tricycles with vertical 


action. These latter would appear to necessitate a 
saddle. 
July Sth. W. H. Stacpoole Westropp. 


STONEHENGE AND SUN-WORSHIP. 


[20273.]—It may be probable, as ‘‘ Neo” states, 
thut the stones in question ure connected with sun- 
worship: we will grunt him that they are; but we 
must, of course, work on assumption when speak- 
ing of a structure set up in such remote ages. At 
auy rate, I am certainly of opinion that the stones 
were connected with astronomical observations, 
and that they were put into position to register the 
point at which the sun stood at a certain time, that 
time being the date of earliest sun-rising. This 
was, perhaps, the only measure they had of the 
year, and it is very probable that the formation of 


a vearly register was the chief object of the stones 
pointing towards the sun. Bə this as it may, it 
will be admitted that no inconsiderable amount of 
observation must have been made to ascertain the 
earliest point of sun-rising in those ages. The two 
stones were perhaps put into position at first so as 
to point at what was supposed to be the earliest 
rising, and this reading might have then been cor- 
rected during the next year. No little trouble 
must have bern experienced by the performers of 
the task. “Neo” states, we ‘‘ must date back to 
atime long before astronomy, as a science, was 
thought of.” But I cannot agree with him, seeing 
that astronomy had to be studied, however limited 
that study might have been, before the stones could 
be put into position. I mean the particular stones 
directed towards the sun. The other large stones 
arranged in circles might have supported a roof of 
wickerwork or skins, or both combined; but the 
probability is that they formed some mysterious 
circle connected with religious rites. ; 

I see no grounds for assuming that these gigantic 
stones were erected inthe Neolithic or Palivolitbic 
ages, for they weigh from ten to twelve tons each, 
and there is no similar material to be found for 
a very considerable distance off, and how they were 
conveyed to their destination is a mystery. But 
thisis not so mysterious as the hewing, and the 
forming of the mortice and tenon, which keeps the 
horizontal stones in position. Could this be done 
with pieces of flint’ ‘These horizontal stones also 
have to be raised some 15ft. or 20ft. All these 
feats seem in advance of the Neolithic or more 
advanced Paleolithic age. ; 

Again, because fliuts have been found on Salis- 
bury Plain which formerly constituted weapons, it 
does not follow that Stonehenge was erected during 
their age—a man might die to-morrow in a cave 
full of these flints, and in twenty years hence we 
might see advertised in bold letters —** Discovery of 
a Wonderfully complete Skeleton of Neolithic 
Man,” together with extenuated uccounts of his 
accompanying weapons. To sum up, I should fix 
the time of the erection of Stonehenge as that in 
which the Druids held swayin England. Evenat 
this advanced date, the mystery of erection does 
not, to my miud. appear clear. 

Paddington, July 6th. H. Stooke. 


GAS-ENGINE EXPLOSIVES. 


(25274 ]—Wuri regard to the power that can be 
developed by explosions of a mixture of gas and 
air (letter 20221), it is not difli:ult to calculate 
what will be the limit of the power developed. If 
we burn one gramme of hydrogen with sufficient 
oxygen to form water, we develop about 34,000 
(gramme degree centigrada) unita of heat. 

Now, by Joule’s experiments on the mechanical 
equivalent of heat. 1 gramme degree unit of heat is 
equal to 4:156 x 10° ergs (an erg being the unit of 
work, in gramme centitne’re second units). One 
foot-pound is equivalent to 1:356 x 10’ ergs. 

To find the vsius 1n foot- pounds of the combus- 
tion of one gramme of hydrogen, we have— 


AIAG x IM 31000-10900 foot-1b. 
loos x LU 

Now, whether the gas be burned explosively or 

quietly, with or without compression, we can never 

vet more than 104.200 foot-lb. out of 1 gramme of 

hydrogen by its combination with oxygen. Ido 

not say that ia practice we do not utilise more of 

the power by previous compression; but whether 
we utilise it or not, that amount is developed. 


Again, with regard to the explosion of chloride 
of nitrogen, this could not be calculated by the 
ordinary methods of combustion, since it is due to 
the decomposition of the compound iato its ele- 
ments, not to the combination with fresh elements. 


It seems to me, however, though perhaps I am 
mistaken, that it is possible to culculate the power 
developed by the explosion of nitrogen chloride, in 
the following manner : 


Suppose we tako its composition to be NCI, 
though this is not certain, the atonic weight of 
N = 14, Cl = 355; therefore, NCI, 14 + 
(35:5 x 3) = 120:5. 

Taking grammes, 14 grammes nitrogen occupy 
11:2 litres, and 35:5 grammes Cl occupy 11:2 litres ; 
therefore, if we convert 120:5 grammes NCI; into 
its elements, nitrogen and chlorine, we get 4 x 11:2 
= {448 litres, at normal pressure and temperature. 


449 litros = (E48 x 61°02) _ 1-58 o. ft. 
1723 
the nitrogen chloride to have been in a cylinder 
having a frictionless piston | sq. ft. area, and ne- 
glectiug the volume occupied by the nitrogen chlo- 
ride as a solid or liquid when it decomposes, it will 
lift the piston 1:58 tt. high; that is, till its pressure 
equals that of the atmosphere. Now, in doing 
this, the work doneis to lift the piston against the 
pressure of the air, which is 1) x 144 = 21601b. 
on the piston of lft. area (since 151b. = pressure of 
air On square inch, and 144 is the number of square 
inches), through a distance of 1:58ft., the work in 


Suppose 
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foot-lb. is 2160 x 1°58 = 3434ft.-Ib. This is done 
by 120:5 grammes, sol gramme will do saa 


27, about, foot-pounds of work. 

_This seems very little consideriog the tremendous 
violence of the explosion; but we must remember 
that gunpowder, which in small grains would burst 
a gun, in large cubes can be ueed safely, owing to 
its having time to communicate motion to the pro- 
jectile, the only difference being the rapidity of 
combustion. So also it may be with the chloride. 

I shall like to hear the opinions of other corre- 
spondents on these points, which are of great 
interest, aud I am glad that J. H. Huxley has 
started the subject. L1.B.A. 


THE FOREGROUND IN SKETOCHING— 
SCIENCE FOR ARTISTS. 


(20275.]—In landscape paintings I have fre- 
quently been struck with the singular treatment 
not only of the immediate foreground, but of what 
18 Suppused to lie beyond it. Some artists would 
seem to forget that the laws of perspective apply to 
distinctness as well as to mere size; for I have seen 
pictures representing views which unly a man with 
telescopically adaptable eyes could possibly see—a 
flowery hedgerow, perhaps, with a whole field in- 
tervening, painted in true proportion, but in as 
perfect detuil as if it were only distant a couple of 
feet. The diflicuity of your correspondent (query 
47252) is a natural encugh one, but he answers his 
own question when he says, ‘‘ No one sketching a 
(distant) scene sees the detailed leafage at his 
fect.” No one looking at the sketch is supposed to 
see it either. It is there merely to iudicate, what 
could not otherwise be known, taut the scene is 
distant. Suppose I sketched a castle, standing on 
a knoll, distant, say, a mile, and put in tho knoll 
only, without any of the intervening ground. My 
picture would represent a knoll without detailed 
herbage, and an equally iudistinct castle on it; 
and every person who saw it would consider it a 
very bad attempt to sketch a ear view. Itis only 
the presence of the foreground, and the unconscious 
comparison between it and what is beyond that 


leads us to the perception of distance in a picture, 


at all. There is no reason, to be sure, why a sketch 
with tho immediate foreground waut.ug could not 
be made; but the effect of it would only be that 
of a complete picture with a piece at the foot 
cut off. 

l believe I am right in saying that too many 
artists uffect to despise the aid ot science in their 
work, Perspective is, of course, a sine yua non of 
success in landscupe painting; but physical science 
is also a great help. I have seen a preposterous 
sky put iuto a picture for the sake of an *‘ effect” 
of colouring. The clouds certainly cau assume a 
great mavy shades and tints under certain known 
conditious ; but some tints they can’t assume, even 
to please artists. Distant hills, again, are often 
given the most remarkable tints iu sheer dofiance 
of nature. Ruiubows are turned outside in, moons 
put in impossible attit ides, and so on, all through 
iznorance, or the most culpable carelessness. Surely 
there is enough variety of scene in nature as she is 
to satisfy artists. When she is exhausted it will 
time enough to begin making variations in 

er. 

As no branch of science is of greater importance 
to landscape painters than meteorology, I hope by 
and by (ind with the Editor’s permission) to have 
something to say on * Meteorology for Artists.” 

J. A. Westwood Oliver. 

Belle Vue, Springburn. Glasgow, July 1. 


COLOUR. 

{20276.]—Iv may, probably, be of little use to 
explain to your correspondent, S. Calton, where 
his mistake lies, since it appears from his letter 
that the explanation has already been given to 
him—Sir John Lubbock having most courteously 
replied to his letters asking for information to be 
found #f: any scientific treatise on optics. Buta 
word or two of explanation may not be wasted in 
case any of your readers who have not pzid atten- 
tion to the subject should be misled by the state- 
ments of your correspondent. 

Although Sir John Lubbock had explained that 
two diflerently-coloured lights—blue and yellow, 
for example—could not be compounded by super- 
posing bius and yellow glass, your correspondent, 
treating Sir John’s explanations with the same 
contempt with which he seems to regard all scien- 
tific conclusions, straightway places his coloured 
glasses together, since he ‘‘ contends that two 
colours must give invariably the same result, 
however compounded.” 

It is a popular belief that blue and yellow, when 
mixed together, produce green. This is, no doubt, 
trus in many cases of mixing blue and yellow 
pigments, or of sup*rposing blue and yellow glass: 
it is altogether untrue of mixiug blue and yellow 
light. If anyone doubts this, let him make the 
following simp'e experiment. Choose blue (not 
cobalt blue) aud yellow glass, which, when super- 
posed, give a tine green. Cuonstruct a wooden 
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wheel, having a rim connected to the centre by six 
spokes (as narrow as possible), and have the wheel 
so mounted that it can be put in rapid rotation by 
winding a piece of string round it, and then spin- 
ning it after the fashion of atop. Now fill up the 
six spaces between the radii alternately with the 
blue and yellow glass. Let a strong beam of light 
fall through a small round hole through one of the 
coloured glaas divisions of the wheel on to a white 
screen, and set the wheel slowly rotating. The 
spot on the screen will be seen to be alternately 
blue and yellow. Now set the wheel revolving 
rapidly, so that the eye no longer perceives the 
separate colours, but receives the impression of the 
siugle tint, due to the mixture of blue and yellow 
light. It will be found that this compound colour 
is not green, and has no tiuge of green about it. 

I need not offer instructions to your correspon- 
dent, who is an artist, on the methods of experi- 
menting with mixtures of coloured pigments; but 
if he wishes to experiment on the effect of mixing 
variously-coloured light, he must adopt some other 
mode than that explained in his letter. There are 
plenty of books which give instructions on this 
point. One of the easiest is Muyer’s ‘‘ Light ” in 
‘t Nature” series. X. N. X. 


THE APERTOMETER—LANTERN 
OBJECTIVES. 


[20277.]—Ir may perhaps lend additional in- 
terest to the reply of ‘t Akakai,” p. 309, June 2ud, 
as to a difliculty raised, p. 262, May 26, in my 
paper on Microscope Power, if I detail the result 
of the experiment which he suggested. His ex- 
planation seems to me the most concise and 
intelligible as regards the basis of this aperture 
question, which has yet appeared in your piper, 
or any other, and deserves the best thanks of all 
“ brass and glass” men, like myseif. 

I have had the opportunity of trying the 
measurement of one of Powell and Lealand’s wide- 
angled oil immersion eighths, aud the process con- 
firmed ‘‘Akakia's’’ prediction to anicety. (1.) 
Focussed dry on the central silver ring of the 
apertometer, the reading of the pointers was just 
1°00 N.A.; I could not make it less. (2). Then, on 
the interposition of a drop of water, the fi-ld 
brightencd amazingly, and the pointers had to be 
widened to precisely the 125 N.A. he mentions. 
(3.) Lastly, vil being substituted for water, the 
pointers had to be removed further than the glass 
semi-disc of the apertometer could accommodate 
them; itis only graduated to 1-f N.A., andl the 
numerical aperture of this lens certainly ¢xzeeds 
that quantity. 

Ou the other hand, trying the same experiment 
with an immersion one-sixth by another maker, 
the dryreading was 1:0)as before; but with enter, 
the pomters stood at 1:20 only; and with oil at tre 
sane pointe The full aperture of which the leus is 
capable, having already, as demonstrated by 
“ Akaki,” been measured in water. 

Does this indicate that it is useless to make oil 
immersion lenses unless their N.A. is greater than 
can be obtained with lenses constructed for water 
immersion’ It would be of assistance to many of 
us if “ Akakia’’? would kindly say a little more on 
the subject, and especially give some instructions 
asto the use of the apertometer, which is compara- 
tively a new instrument. Its description is to be 
found in the volums for 1878 of the R. MLS. Journal, 
but it does not seem to have yet been honoured by 
a place in your paves. 

By examination with a Browning’s table spectro- 
scope, I tind the refractive index of the glass of the 
apertometer used for this measurement is 1:527 
for the “D” line, and 1:533 for “E.” Perhaps 
“« Akakia ”? will say which of these should be 
taken. Also, I find that the refractive index of 
cedar-wood oil is 1:51 (not more) for the “D” 
line, and the sulph. carb. zinc in glycerine is 1°50. 
But the calculations for N.A. homogeneous immer- 
sion given on the cover of the R.M.S. Journal are 
based on 1°52, as there stated. This makes some 
difference, though not much. For instance, a 
balsam angle of 117? 31’ comes out 1:29 N.A., with 
refractive index of 151, instead of 1°30 exactly, 
with index 1°52. as tabulated. 

There is another way of estimating ‘‘ aperture ” 
—viz., by measuring the diameter of the apparent 
field of light transmitted by the objective, a3 
viewed by placing the auxiliary lens between the 
objective and an eyepiece carrying a Jackson’s eye- 
piece micrometer. But by this method my results 
were not so accordant as they should be. Taking 
the same o.g. brought to focus upon a slide, with 
the several interposing media in turn, the apparent 
diameters of field were :—The one-eighth, witk air, 
G0 divisions of e.p. micr. ; one-eighth, with water, 
78 divisions of e.p. micr.; one-vighth, with oil, 
89 divisions of e.p. micr.; one-sixth, with air, 63 
divisions of e.p. micr.; one-sixth, with water, 
71:5 divisions of e.p. micr.; one-sixth, with 
oil, 71-5. 

Ths one-sixth gave the same reading with both 
water and oil, as it should do from what precedes; 
but why it should read more when ‘‘dry’”’ than the 
one-eighth does uuder similar circumstances is not 
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clear. The measurement was confirmed by another 
microscope, which gave diameters in the same pro- 
portion as the above. 

By the way, May I ask Mr. Shrubsole (page 284, 
Vol. XXXIV.) if he found my description of lantern 
objectives (pages 236, 308, same vol.) of avy 
service ? Antares. 


IS GOLD AN ELEMENTARY SUB- 
STANCE ? 


[20278.]—-Tire interesting article in your issue of 
the 7th inst., on ‘Artificial Forms of Silica 
resembling Agate,” reminds me of a letter 2 
recently read iu the Mining Review, an American 
journal, by Dr. D. P. Ktyner, in which the writer 
states thar while experimenting in California upon 
the sands and quartz for the separation cf gold, he 
came to the couclusion that gold was not an ele- 
mentary substance. 

Acting upon this conclusion, he made a metal 
resembliog gold in every respect. His modus 
operandi was as follows, in his own words: ** Ex- 
periment we did ; and taking certain proportions of 
the three baser metals, combining them with 
such other substances as would represent as near as 
possible nature’s alchemy, luting the whole together 
in a French clay crucible and eucasing thatin a 
black-lead crucible all closely covered and luted 
to represent the confined state of minerals and 
gases in the earth. ‘The whole was placed ina 
Chilton furnace and kept at its highest heat for 
several hours, when the contents of the crucib]- 
were poured out, resulting in a nugget of metat 
haviog all the characteristics of pure gold—viz , 
colour, malleability, and resistance to acids.” Dre. 
Kayner further states that what is true of gold he 
has no doubt is also true of some of thy other 
metals. 

The discovery has little commercial valus, as j} 
appears to cost threo times as much to make as 
pure gold ; but as a chemical problem it is of the 
deepest interest, if we could only ascertain fov 
certain that which Dr. Kayner states is absolutely 
true. Juċginņng from his letter above, no doul: 
whatever could be raised on that score. 

Worthing, July 10th. C. H. Romanes. 


THE EXPANSION OF IRON IN THEORY 
AND PRACTICE. 


[20279.J—In letter (20259), the writer mentions 
asan example a stretched cord expanding when 
moistened. I should have thought it was gene- 
rally known that tho fverse would happen. Jt 
seems a pity that such a slight mistake shoulc 
huve been made, and I should be sorry to see i: 
ief¢ uncorrected. 


Edward F. Carter. 
Temple. Balsall, Warwickshire. 


FULLER'S MERCURY BICHROMATE 
BATTERY. 


[20280.]—Tirr sulphate form of battery, after 
twenty-three years’ use, has been partislly—z 
might say almost entirely—superseded by the 
battery about which I write. Inquiries froin time 
to time, made in ove corner and another, have in- 
duced me to compile this letter. The makers 
write :— 

“ This battery possesses the most valuable essen- 
tials of a telegraph battery—economy of mhin- 
tenance with constuncy, and a potential double 
that of the sulphute form. Its internal resistance 
is very low—a valuable condition for working oper 
lines, On which the insulation varies with every 
shower of rain. Por instance, twenty-four cells 
give unvarying good signals on circuits, where, 
with 70 ordinary cells, the signals are either weak 
or strong, accordiug to the weather. An exami- 
nation of the conditions of the two forms of battery 
will explain this. The ordinary sulphate battery 
has an internal resistance of 10 units per cell, or, 
say, 700 units for the 70 cells; consequently, the 
quantitative force is very low, and tho potential 
high. The 2t mercury -bichromate cells, having a 
resistanca of ouly 48 units, yield a large volume of 
quantity, and consequently are capable of putting 
into motion a force of sufficient capacity to supply 
the leakage occurring at the insulators, and at the 
same time give an unvarying force to the instru- 
ment. 

‘‘ The conduction of an exposed line wire in cold 
and wet weather becomes more complete, and the 
necessity for increasing the battery power, as it is 
usually done, is not in any way needed; but the 
maintenance of quantitative force is absolutely 
necessary.” 

Quantitative force is maintained by Faller’s 
battery to a marked degree, and its maintenance 
is cheaper than many other forms of battery. They 
are used by nearly all railway companies in Eng- 
land, and by the P. O. Telegraphs, &s. 

The battery consists of an outer glass or porce- 
lain jar, and an inner porous cell. Zinc is element 
in porous pot, and the carbon is placed in the glass 
jar. Bichromate of potass crystals (30z.) must be 
put in outer jar. Mercury is put in with zinc, also 
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sulphuric acid; a little acid also goes in outer jar. 
Fill with water, and battery is ready for use. 
Further particulars to any querists. 

' H. Stooke. 


HOW TO MAKE A FLAT FORA 
NEWTONIAN REFLEOTOR. 
(Continued from p. 351.) 


(20281.]—Ir would be well before commencing to 
smooth the surface, especially if the disc has been 
‘‘shanked’’ round, to grind the edge to a clean 
circle. This is easily managed if the screw bosses 
of tools are of the same size and thread as the 
lathe mandril. The tool on which the disc is 
cemented may be screwed on the lathe, and a piece 
of thin sheet-iron or ordinary tinned iron is bent 
to fit loosely half the circle; No. 90 hole emery 
mixed with water must be used with this grinder — 
the latter needs holding up to the edge of glass 
with the hand only, if the disc is chipped nicely 
round. If this has not been accomplished, a 
“ jigger,” on the construction described in my 
letters on Specula Working, will bring a most un- 
shapely disc to a circle. I may here state that the 
surface should be ground down as fine as it is pos- 
sible in the last smoothing emery. This is of more 
importance in flat work than in specula working, 
for in the latter case the surface must be altered in 
figuring from the nearest epproncn to spherical 
that is obtained in the smoothing to a parabolic 
form. With the flat all processes must tend to 
keep up the one form. The amateur worker will 
I have no doubt get, when he has smoothed his 
flat, our old enemy the depressed ring due to 
capilary attraction. If he has had no practice in 
polishing on paper, the method I now describe will 
serve him better. I cannot think that pitch is a 
good substance to use for flat polishing, the elastic 
property, so useful in parabolising.in my experience 
causing a lot of trouble in flat work. Rigidity, not 
elasticity, seems to be wanted in producing a plane ; 
I have, however, used pitch for large speculum 
metal flats on account of its polishing properties 
for metal, The polisher should he made of lead 
jin. thick and sin. diameter. If our operator 
can turn up in one piece a leaden holder 
as sketched (Fig. 1) it is best, but a wooden 


handle can be substituted for the leaden knob. 
In that case a male-thread must be cut on the 
leaden plate, as shown at A, Fig 1. The face may 
be roughened with a sharp point, so that the 
mixture forming the polishing-face will hold well 
—melt and strain through cambric a mixture of 
L part rosin to 12 parts good hees- wax, incorporate 
with this mixture, when in a fluid state, as much 
fine putty-powder as will bring it to the consis- 
tency of treacle, while heated—a very little of this 
mixture is needed, as the depth of 3-16in. is enough 
for this surface. Paste a rim of note-paper round 
the edge of holder żin. deep, warm the holder, 
set it level, and pour the mixture in to a depth 
of gin., taking care to stir the mixture well, the 
putty-powder, being of such weight, will instantly 
sink if this is not carefully done, the result being 
a mottled or patchy surface. When the mixture 
has set, cool down wellin cold water, and strip off 
the notepaper ring; chuck the holder in the lathe 
and take a cut across the face of the mixture, and 
trim the edge true, then turn in V-shaped grooves 
tin. wide, and leaving a łin. surface, a groove and 
surface ring alternately, as shown at Fig. 2. 
Turn a conical hole in centre Zin. at top, and with 
a pen-knife cut across gutters, taking care that all 
grooves and gutters intercommunicate. Now rub 
the polisher on tool No. 3, and notewhere it fits. It 
is very likely that a raised burr will be found at 
the edges of each surface-ring; these must be 
lightly trimmed down, as the tool will show, by 
discolouring the surface of the mixture, where it 
touches. The discoloured parts must be lightly 
scraped down until a general system of patches, 
very close together, are seen to cover the whole of 
the surface-rings. Have ready a paste of putty- 
powder and water, and ‘‘ work in” the polisher 
by rubbing with elliptic strokes, firston No. 3 tool; 
then cleanse by washing, screw down on the 
bench-screw the tool No, 1, with disc attached, 
and feeding the polisher again with the putty- 
powder paste, work with elliptic short strokes for 
10 minutes. It is well at this point to see how 
“ we take,” i.e., how the polish is starting : a good 


“on the back surface. 


“ take” would show at least ljin. in the centre 
affected by the polisher, and say gin. at the edge. 
This would tell us that our old enemy, which I 
will in the future call the c.a ring, has been fairly 
attacked. 

It is well in polishing to alternate elliptic strokes 
with straight ones across the centre. our 
amateur worker is not supposed to have a perfect 
test-plate by him, to test his working as he pro- 
ceeds, in the manner described by our clever and 
generous friend Mr. Brashear, which test, by the 
way, is an old friend put to finer uses, I bave 
thought how well our amateur may make his sur- 
face-test itself: this is the old way. Take one part 
of a flat surface to test another by the ‘‘ colour 
tost.” I have never, however, seen the colour test 
depended upon finally, and rather think I should 
like to try my flat in front of a telescope o.g. after- 
wards to make sure. As I, perhaps, do not knew 
the refinement of the colour test, perhaps Mr. 
Brashear will step in with a few hints to help us 
all, should this meet his eye. I will give my ex- 
perience. Polishing should not take more than 
three hours; if a satisfactory polish is got in one 
hour it is better, as the ‘roll back” on marginal 
error increases with polishing. When sufficiently 
polished, hold a spirit-lamp under the tool No. 1, 
warming evenly all round, push off the disc, stand 
on edge till cold, then soak off the cement by placing 
if in a saucer of spirit of turpentine. It is best to 
mark the back surface with a diamond, or scratch 
it with a three-square scraper, so that we are not 
mistaken in the sides. Then make a cardboard 
circle 2in. diameter, and mark off with soap two 
circles, A and B, Fig. 3. Mark off the major axis 


of each ellipse in the direction of the dotted lines 
This will insure the cutting 
away of marginal error. Now cut the disc in 
halves, down the line CC, with a diamond. after 
dividing the disc, cut off each end as marked at 
DDDD, and “ shank ” out the two circles, leaving 
the soap- marked rings inside the chipped edge. 

I hope to conclude in my next on this subject 
with colour-testing, and finally edging up the flats 
correctly. Prismatique. 

(To be continued.) 


CONNECTION OF BATTERY CARBON. 


[20282.]—REFERRING to letter 20234, the method 
of carbon connection suggested is faulty—the 
saving of i0z. of lead at 2d. per lb., is false 
economy. The correspondent himself indicates the 
faultiness of his arrangement, as he states the lead 
contracts and loosens in the hole when cold. What 
can be worse than loose connections, allowing 
room for dirt, &o.? Now, by the Silvertown Co.’s 
plan of casting lead outside the plate of carbon, it 
tightens in cooling, and forms the best of connec- 


tions—beating all your electro-depositing or plati- , 


num clip binding screws. Electra. 


OHEAP BUNSEN BATTERY — COPPER- 
ING CARBONS. 

(20283.)—Wz have been making a Bunsen 
battery lately, and have found the following plan 
a good one for connecting the carbons. Preparea 
depositing solution of 3 pints saturated solution of 
copper sulphate to 1 part dilute sulphuric acid (1 


part acid to 10 parts water.) Place this solution. 


in a jam-pot, with a piece of sheet-copper dipping 
intoit. Attach a wire to this copper, and lead it 
to the copper of a Daniell cell. Place three of 
your carbonsin a wooden clamp, with a thin strip 
of copper between the carbons and the wood. From 
this strip lead a wire to the zinc of your battery. 
Before placing the carbons in the depositing solu- 
tion, paint a band of paraffin round the carbon, 
šin. wideand jin. from the end, to prevent the 
copper from depositing too high up. Now placo 
the ends of the carbons in the depositing solution, 


and attach the battery and leave for two hours 
anda half. Unclamp the carbons and wash the 
coppered ends; dry, and drill two holes through 
the coppered end of the carbon; pour hot water 
through these holes, to dissolve out any sulphate 
of copper which may have soaked in; dry 
thoroughly in the oven; now place in the vice, 
and with a soldering-iron tin the top. Attach a 
copper strip 2in. wide, by soldering. When this is 
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completed, stand the coppered end of the carbon 
in melted paraffin, deep enough to just cover the 
holes. Allow to stand until the paraffin has soaked 
up the carbon about an inch. Take out and allow 
to set. Paint over the copper and copper strip 
with melted paraffin. This paraffin prevents the 
nitric acid from creeping up the carbons and 
attacking the copper and spoiling the connections. 
A simple form of clamp is shown in the sketch, 
which we found perfectly efficient and very in- 
expensive. Oak isa very good wood to make them 
of. Holmes Bros. 


MEDICAL REPLIES. 


(20284 ]—Taxrna Corp (47297).—Refer back to 
a former reply of mine on this subject. Otherwise 
your query is ineligible for answer, and you must 
get some local medical man to examine and advise 
you. 


CONTRACTED FINGERS (47302).—Querist suffers 
from a contraction of the fingers, which is some- 
times due to contraction of the tendons—sometimes 
to contraction of the fascia around the tendons. 
The diagnosis on this point can only be settled by 
personal examination. In either case the remedy 
is subcutaneous division of the contrasted fibres. 


INFLAMED THROAT (47308).—Not eligible for 
useful reply. 


DEAFNESS (47239).—The advice given by Mr. 
Dalby is excellent. But Mr. Ollard will discover, 
on again perusivg my note, that hiscase is one of 
perforation or absence of the membrana tympani, 
Otherwise fluids or air could not be forced through 
the ear from the mouth and nose. The cases for 
which I wrote do not include such as bis, all of 
which need discriminating diagnosis and personal 
advice. As to ear-trumpets, “c., they merely act 
by collecting large areas of sound-waves and con- 
centrating them upon the ear. Practical trial of 
the various contrivances is the only guice which I 
can here indicate, and that which one hears most 
comfortably with will be the best. 


ABSCESS IN GROIN (47322).—Probably glandular, 
and to be treated like other glandular abscesses, 
for which refer back to a former reply of mine. 
Poultice when inflamed or tender. Rest. Improve 
general health by careful diet and regimen, such 
us previously described. 


sie aa (47333).—Not eligible for useful 
reply. 

Seis In Foot (47334) ; LAMENESS (47339) ; 
and RHEUMATISM (47343).—Not eligible for useful 
reply; must have personal examinution. 


EXCESSIVE PERSPIRATION (47355).—I have seen 
similar cases, but they are very rare. Probably 
due to some disease of the sympathetic nerves. 
Treatment would be conjectural, and not even 
copjecturable except upon personal examination. 


STAMMERING (47366).—This is due to a want of 
due co-ordination of the complicated muscles by 
which speech is produced. It is easily acquired 
when yuung by nervous children who are with 
nurses, servants, and other persons who stutter. 
The habit when established is very difficult to cure. 
Drugs have no effect upon the habit, but it be- 
comes worse if the health deteriorates or the cbild 
is worried and made nervous. With such children, 
keep up the general health by careful feeding, 
early going to bed, and avoid noticing or hurryiog 
the child when it hesitates in its sprech. Tbe more 
the child is noticed or hurried the worse it will 
stutter. Let everyone about the child speak slowly 
and distinctly, and make the child read aloud 
with extreme slowness and distinctness for a quarter 
of an hour four hours a day to some one who is 


JuLy 14, 1882. 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 903 


431 


os 


very gentle, and with whom it is quite at home. 
Such reading is the only method of cure, and this, 
if adopted early, and duly persevered with, will 
re-establish deliberate well co-ordinated action of 
the muscles, and after that is established, speed 
should come gradually. 
James Edmunds, M D., &c. 
Grafton-street, Bond-street. 


REPLIES TO QUERIES. 


———_+-9-3e—_—— 


“,* In their answers, Correspondents are re- 
cpectfully requested to mention, in each instance, the 
title and number of the query asked. 


46635.] — Imitation Marble (U.Q ) — Pro- 
bably, this can be made with Portland cement, but 
the colour would be decidedly objectionable. The 
usual process is with plaster, which should be of 
the finest description. This is gauged with luke- 
warm water, in which is dissolved siza, isinglass, 
or gum-arabic to fill up the pores, and render the 
composition of a texture capable of being polished. 
If various tints are required, the colours are dis- 
solved in the size-water. (Scagliola is formed with 
a great number of splinters [scagliole] of marble in 
the plaster.) The different colours ure produced 
by metallic oxides: as blue, oxide or carbonate of 
copper ; red, litharge; yellow, the yellow oxide of 
lead; or for green, by green cnamel; grey, by ashes; 
brown, ashes and cement mixed; and black, by 
forge ashes. In best works, it is usual to mix 
with the plaster pounded Carrara marble. The 
mixture is worked together, in the form of a very 
damp paste, until the whole is homogeneous. 
When perfectly dry, the surface is rubbed with a 
very fine-grained grit-stoue, washing and cleaning 
it with a sponge in the same way as marble is 
polished ; it is then rubbed, with a linen rubber, 
with moistened tripoli powder and chalk: it is 
finished with a felt rubber, charged with oil, and 
very fine tripoli powder; and, finally, a rubber 
with oil only. The above is extracted from Bar- 
nell’s ‘‘ Treatise on Limes, Cements, &c.,’’ pub- 
fished in Weale’s rudimentary series.—DITTON. 


(46744.] — Marble (U.Q.) — Bethersden and 
Purbeck marble, both from the same (Wealden) 
formation, are very dark green, almost black, and 
filled with small shells, the general effect being a 
very dark grey. I know of no work specially 
devoted to the marbles of the United Kingdom; 
but the following list, taken from the ‘‘ National 
Cyclopadia,’’? will probably satisfy ‘‘ Murano.” 

o doubt, further information could be readily 
obtained from any marble or stone-merchant. 
Black marbles: Ashford in Derbyshire; Dent 
(Yorks), Crickhowell ; Tenby ; Kilkenny, &c. 
White: Skye, Inverary, Assynt, Blair Athol, &c. 
Ash and Grey Marble: Orleton, in Shropshire. 
Brown and red: Buxton and Betham Fell, near 
Milnthorpe. Green: Irish green. Black, varie- 
gated with other colours: Ashburton and Torbay, 
Devon. White, variegated with other colours: 
Near Plymouth, at Killarney, &c. Green. varie- 
gated with other colours: Mona, Anglesey. Marbles 
containing shells, corals, &c. : Plymouth, 
Ashburton, and otber Devonian limestones; the 
Crinoidal marbles of Flint, Derby, and Garsdale 
(Yorks); the shell marbles of Buckingham, 
Whichwood Forest, Stamford, and Yeovil, from 
the Oolite; and Purbeck and Petwork (similar to 
Bethersden), from the Wealden.—Dirron. 


(46859.]—Indigo Blue Dyeing.—S. J. Simp- 
t'n.on p. 3838, gives a brief description of indigo 
dyeing by Holliday and Sons’ process, and asserts 
that the only difference from the fold woad vats is 
simply that Holliday’s is worked with bisulphate 
of soda, zinc dust, and lime. The writer displays 
ignorance of the two methods of indigo dyeing, or 
he would have been able to have given a fuller and 
more correct description than he has done. Inthe 
first place, lime is used in both cases: in fact, it is 
the lime that keeps the old woad vat, and it is more 
essential to use it than in Holliday’s process, and 
the indigo by their process is specially prepared 
known only to, or at least done so by, the 
patentee), whereas with the woad vats it is the 
pure indigo that is used. I may add that the pro- 
cess of indigo dyeing by Holliday’s process is far 
superior to any yet discovered, and will ultimately 
supersede all other methods of blue dyeing. Itis 
a superior colour, it is loes expensive in cleaning, 
and is equally as durable. It will stand washin 
and the atmosphere better than other systems, an 
will dye double the quantity of wool, yarn, 
or cloth, in any given time. Having worked both 
systems for a number of years, I can testify to the 
above, and would recommend any party beginning 
indigo dyeing, to adopt Holliday’s process.—J. 
ORMISTON. 


[47039.]—Clock Query. — Set the “fly” so 
that it revolves slower; perhaps it is loose on its 
spindle.—St. LUKE. 


(47043.]—_Camera.— To Mr. LancastEr.—In 
reply to yours on p. 359, my objective has:—lst, 
an achromatic lens, 31 mill., with shutter; 2nd, 
a conical piece, with a set of two lenses (double 
convex and meniscus, separated by aring), 38 mill. 
and diapbragm, 5 mill.; 3rd, a separate piece, 
with convex lens, 21 mill., a diaphragm 8 mill., 
and shutter. 2 and 3 can be screwed on 1.—A 
Dutch SuB:CRIDER. 


Please — Wire Harness for Weaving.—I 
believe the machine for making wire heddles is au 
American invention; but are they much used in 
tbis country ?—C. K.J. 


(47048.])—Greenhouse.—The vine would, of 
course, cover the roof, and so exclude much of the 
light the flowers would require; but if you do not 
intend to ‘“‘force,” you may have a vive and 
flowers too. It would be better to utilise the wall 
for, say, peaches aud nectarines; but the best 
thing to do would be to call in a practical 
pecs to see the place, and ask his advice. — 

SSAR. 


(47049.] — Gilding Book - Edges. — As the 
“t receipts’ referred to were, in all probability, 
taken from this paper, they are no doubt correct. 
At aay rate, the method of applying gold-leaf to 
book-edges has been frequently described. Look 
in p. 550, Vol. XXXIV., for instance. ‘‘ J. K. B.” 
has, probably, allowed the glair to get thoroughly 
dry, or has attempted to burnish before the gold 
was fixed. If he tries again, he will, no doubt, 
succeed.— E, G. M. 


(47052. —Paint on Mowing-Machines.—Is 
it possible that “ Daylight” means he has seen 
some galvanised iron’ Try it with a knife. 


[47057.]— Glaze or Enamel on [ron.— Would 
the querist say what temperature will suit ’—then, 
possibly, he may get a reply. Aa it is, his reference 
is incorrect, and it is impossible to know what re- 
cipes he refers to. He will obtain nothing more 
fusible then a common glass having a large per- 
centage of lead, and perbaps that won't adhere to 
the iron. There are many recipes in the back 
volumes, including the presentone, forthe enamelled 
iron tablets. — VIDEO. 


[47059.]—Iron Chimney Rusting.—Cover it 
well with Brunswick black when it is thoroughly 
cleaned. Of course, you mean it is the outside 
that rusts.—G. T. 


(t7060.]-— Atmospheric Nitrogen.—See Angus 
Smith’s * Air and Rain.” The quantity of nitric 
acid found in rain varies with the locality. In 
parts per million he gives Runcorn °*278, Liverpool 
082, Manchester 1'179, Glasgow 2°436.—S. R. 


[47066.] — Scissors and MRazor-Grinding 
Machine.—Surely, you can take a hint from oue 
of the ordinary travelling grinder’s wheels. Many 
of them have only one treadle, which works direct 
to a flywheel, and that has a band driving a pulley 
on the grinding spindle.—E. H. 


[£7081.]—Polishing Granite —Is it granite or 
concrete that has to be polished’ At any rate, it 
is done by taking a lump of granite, some sharp 
sand and water, and then with plenty of elbow- 
grease you will get a surface. Finer qualities of 
sand are used until the polish is brought up.— 
E. G. M. 

[47081.]—Polishing Granite.—After the sur- 
face is tooled as truly as possible, rub down with 
an iron or wood muller and wet sand, and then 
with a lead muller and emery; next rub with hard 
pumice-stone, keep constantly wet with water 
only, then with rouge under a linen pad. To finish, 
well wash the surface, and when perfectly dry, 
polish with a linen pad, moist with water, and 
powder of calcined tin of the finest sort, and finally 
with a pad of dry rags, carefully removing first any 
grit that might scratch the surface ; the above is 
from Spon’s ‘‘ Workshop Receipts.’’—DITTon. 


[47082.]—Hardening Leather.—Choose good 
pieces, bark-tanned, soak in water until thoroughly 
mellow, and then hammer thoroughly. If you can 
get the use of a hydraulic press, by all means get a 

ie and a plunger, and compress the leathers as 
much as you can.—E. C. 


1'[47143.]—Aluminiam.—‘ Zelia Naien” will 
find it very difficult to separate the Zn from the Al 
economically and perfectly. On the other band, 
the alloy will probably have advantages, as it will 
most likely take solder, hitherto a matter of the 
greatest difficulty with pure aluminium. If “ Zelia 
Naien’’ will send me his address, I think I can 
help him.—C. Woopueap, The Woodlands, 
Hitchin. 

[47143.]—_Aluminium.—In the production of 
aluminium, ‘‘ Zelia Naien ” asks for a method of 
separating the zinc from an alloy he has obtained. 
He has received in reply a very ‘‘ deserved snub ” 
from Mr. Grey (page 361), as Mr. Allen calls it 
(page 404). I concur in the same opinion. Never- 
theless, I will give “ Zelia Naien’’ some useful in- 
formation about his research. I have extracted 
also very easily an impure alloy from a mineral 


ore sent to me from Spain; its technical name is 
‘-Ghanite,’’ a proper aluminate of zinc, whose 
chemical formula is A):0,Zu0. Howto purify 
the extracted alloy? I will not say my own ex- 
periments—they were a failure. But I will kindly 
tell ** Zelia Naien’’ that, in the factory of Nan- 
terre, near Paris, erected in 1858, by M. Deville 
and M. Moria, they have employed every means 
of scientific purification. When the alloy is melted 
at the temperature of volatilisation of zinc, a por- 
tion of the zinc burns up and vanishes away as a 
vaporous oxide in the form of a flocculent pow- 
der—the ‘‘ pompholix’’ of the ancient chemists. 
In trying to increase again the temperature in a 
crucible of plumbago, the volatilisation of zinc goes 
on, but the aluminium oxidises in the atmosphere 
of carbonic oxide produced by the carbon of the 
crucible. The quantity of metallic aluminium left 
is quite insigniticant. The process is very waste- 
ful. A crucible of wrought iron, instead of plum- 
bago, sets up a triple alloy— aluminium, zinc, and 
iron. M. Morin has tried many other methods of 
purification. In spite of his long practical expe- 
rience, every new process fur the production of 
aluminium has proved a failure.— SPANIARD. 


[47145.]—Oil.—Into a tin pan, 3ft. square and 
lft. deep. set on ground, pour three or four gallons 
of linseed -oil, to which throw in a quarter of a 
pound of coarse litharge to exch gallon ; stir tbis 
every day for a fortnight, aud take care to agitate 
it weil. At the expiration of the term the oil will 
have acquired a good drying quality—will be 
equal to boiled oil—and will have suffered no loss, 
as heat was not employed inthe process. The 
resultant oil is also white and limpid.—H. STOOKE. 


[47160.]—Recovery of Silver.—I think you 
are wandering under a delusion, Because lead has 
favourably replaced the silver platein your battery, 
it must not be assumed that the lead contains silver. 
Any two metals in the following table will give off 
a current; and the farther they are apart in the 
order given the greater will be the power given off. 
The deduction, therefore, is that you have formed 
a couple which is as much to your satisfaction as 
the one previously in use. Youdo not say what 
metal you used with the silver and lead. Table 
of metals evolving voltaic electricity :— 


1. Aluminium 5. Nickel 9. Mercury 
2. Manganese 6. Lead 10. Silver 

3. Zinc 7. Tio 11. Platinum 
4. Iron 8. Copper 12. Carbon 


These might be added to.—H. STOOKE. 


(47168.]—Trimmiag Copper Sheets.—Many 
thanks to ‘‘ Mide” for his answer on the above. 
Perhaps he will have the kindness to inform me how 
to keep one side of the burnished sheets bright 
whilst the other side is being trimmed, or how best 
to restore it tu its brightness again ?—and oblige— 
CoPpPERY. 


(47174.]—Pedal Reeds.—From the description 
you give of your intended instrument, I should 
consider it wise to leave out the reeds of 32ft. pitch, 
and add one of 16ft. pitch, which will make tn all 
two rows of l6ft. and one of Sft. pitch. Letone of 
the 1G6ft. rows be voiced soft, and the other 16ft. 
row alittle more reedy. This will be far better 
than having a 32ft. set, which is not required in an 
instrument of the size you describe. Any further 
advice if asked for.—G. FRYER. 


(47174.]—82ft. Pedal Reeds.—‘‘ Ariel” can 
procure 16ft. sets of pedal reeds from any of the 
warehouses where those things are kept. They 
are known in trade as ‘‘small Bourdons.’’ As to 
32ft. reeds giving the actual 32ft. tone, I suspect 
he will have to givean order for them. The lowest 
reed will be from Sin. to 10in. long, according to 
scale adopted. If ‘Ariel’? wants addresses he 
must look in the ‘* Musical Direct-ry,” as makers 
and sellers rarely advertise, being well known in 
the trade. There will be a difficulty about the 
speech, but the patient workman will remedy that. 
It is simply impossible to give any directions, 
or even to show how it is done, for it 
depends almost entirely on the setting of 
the reed — the vibrator. You may have a 
reed that speaks slowly, and you press tho vibrator 
further into the block only to find that it won't 
speak at all, say; then you lift the vibrator higher 
so that it stands well above the block—then per- 
haps you find it stutters and splutters. You try 
again, and lo, it speaks the instant the key is de- 
pressed. You may defy anyone to tell you why, or 
to explain what there is in the last position of the 
vibrator which makes tbe difference. Mr. Huxley, 
on page 385, recommends an old and abandoned 
dodge, which he will find. I believe, in a patent of 
Debain’s, taken out in 1870. Debain also (see p. 
61, No. 315) patented curving the reed, filing a 
hollow across the block, &c., all of which allow the 
wind to pass, and induce the reed to go with it. 
That was for his aspirophone, which was built on 
the plan of the American organ. Mr. Huxley 
should have stated that what he calls the ‘‘ Ame- 
rican twist” did not improve the speech because 
it was done by somebody who did not understand 
it. A reed properly set and twisted, speaks directly 
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without any filing of the block, which is ruination 
in parts of the scale.—S. Mayer. 


[47196.]—-Electricity v. Gas.—I should not 
intrude further but that the question is important, 
and is bound to come to an issue some day. When 
we ask a question, it is to know the reason why, or 
why not, a thing can be done, not to be told to go 
and find out ourselves, as though the thing was 
impossible. When I saw au installation of the 
electric light the engive was a 20-h.p., workiag up 
to 50-h.p. to supply 16 lamps; alsoait-bh.p. engine 
up to 7-h.p., to supply 3 lamps, the cost of small 
engine £100. I saw at once that the process was 
not economical. Considering this, I am glad to 
read of available small dynamo machines (p. 405) 
as these, if +ftective, are a step towards universal 
adoption. But Mr. Lancaster has been persistent 
in condemning such small machinery and also 
small batteries, presuming that from nothing, or 
next to nothing, nothing willcome. But when we 
see hydrogen, an invisible and almost imponder- 
able substance, possessing such enormous powers, 
it makes us think with the ancient Paul, ‘‘ that 
things which are seen wire not made of things 
that do appear.” I am aware that we have tu 
do with facts, but we do not know what remains to 
be found out. I cannot experiment myself, as my 
violin and ‘‘cello’’ takes up all my spare time; 
but €N. Z.” has advanced the subj-+ct one stage 
by declaring the hydrogen incandescent gas lamp 
(with electrical action) to be a fact. So we have 
two ways of makiug an incandescent light, with 
almost the same materials—the gas lamp with one 
jar, the electric lamp with many jars. With the 
object of reducing the number of elements, I wish 
to atk another question,—Cauuot hydrogen gas be 
burnt with the electric light? Forgive me for 
supposing that hydrogen gas is a large component 
of electricity ; this is only my idea, electricity has 
yet to be analysed. If itis a part, then the escape 
of hydrogen should be prevented or made use of.— 
FIDDLER. 


[47226.]—Picture-Frame Making.—Frame- 
making, especially when using the cheap foreign 
article, requires considerable practice to muke a 
gocd job of it, and therefore [ will give a few more 
“ wrinkles, which are the result of my experience. 
I don’t approve of ‘‘Cotswold’s’’ plan (see page 
409), because he leaves the glue to soak in first, 
which will bring out the end grain, and thus pre- 
vent the plaster edges from coming together. Then 
he does not give uny method of holding the two 
pieces together until the glue is dried sullicieutly 
to stand the nailing. The first requisite is to huve 
the pline ‘‘ flat” on its cutting edge (and this is 
net very easy for an amateur to accomplish), and, 
cf course, very sharp. The next important memo. 
13, that you must not alter the set of the plane-iron 
whilst doing the eight mitres of any frame, or you 
wil require to do them ‘‘all’’ over again. Then, 
bear in mind that, by shooting, say, the end of a 
long piece, with the gilt side uppermost, and tha 
correspouding end of the short piece, with the gilt 
side downwards, that any slight errors will be 
compensated. Grip the lurgest piece in the vice, 
with the gilt facing your left hand; hold the com- 
paaniou piece so that your forefiuger is feeling that 
the mitred edges are together. Now raise it up 
in., and bore with sprig-bit through the top one 
ziu. Into the other (bave your sprig-bit very sharp, 
and don't use it as a turnscrew, {c.) ; procure nice 
delicate sprigs, not tbe horrid rough and blunt 
articles commonly sold as cut nails. Huve your 
glue thick, and just put one ‘‘dab ” towards the 
back of the mitre, in with your sprig, and tap 
gently down, as “O. J. L.” recommends, being 
guided by tbe feel, in conjunction with the eyes, 
and if not quite right, a spriz in the opposite side 
will probably make matters right. I have not 
tried any of the cramps, but am certain that, with 
anyone used to the job, the whole frame could be 
done ere one corner could be accurately cramped 
up for nailing. Memo: these cheap mouldings 
are often very crooked, and in driving the sprigs to 
keep the back-boards in place, don’t use a hammer, 
or your glass will often come to grief; but use the 
edge of, say, an Sin. flat file.—J. J. A., Liverpool. 


[47228.]—Telephone,—A hundred yards.—H. 
STOOKE. 


[47238.] — Astronomical Telescope. — To 
c ALDEBARAN.’’—Artificial tests for detinition, such 
as smali print, &c., are never to be depended upon. 
It often happens that a telescope, perfectly useless 
for stellar work, will define such objects remark- 
ably well. A simple and, at the same time, a 
very certain test for both object-glasses and 
specula, is to remove the eye-tube, and to place a 
white screen at the focus of some bright object, 
such asa gas-flame or an artificial star, obtained 
by placing around the flame a sheet of bent tin, with 
a jin. hole just in front. A piece of cardboard 
about 6in. square, with a similar hole punched in 
the middle should then be held close to the outside 
of, we will say, the object-glass, and the hole 
moved across its surface in every direction. There 
should b+ one particular position where the image 
should be perfectly steady, whatever may be the 


movement of the perforated card. If there is no 
such position, the figure of the object-glass is 
imperfect, aud a blurring or nebulosity (not to be 
confounded with the effects of irradiation) would 
be present at the edges of any brightimage. This 
blurring would not, perhaps, affect the definition 
of terrestrial objects, or even lunar detail; but it 
would render the telescope utterly useless for 
separating close doubles, or for showing planetary 
markings. Its definition may, however, be much 
improved, and sometimes rendered perfect, by 
stopping off the faulty portions of the object-glasa. 
This may be determined by noting at which zone 
of the object-glass the hole was opposite when the 
motion of the image was most distinct. It will not 
be necessary to give tests for achromatism, because 
any shortcomings in that direction will be suf- 
ficiently obvious, and I do not suppose “J. L.” 
will, in such a case, be curious to know whether 
his lenses are too much or too little corrected. A 
‘‘rough-and-ready ’’ way of estimating the mag- 
nifying power is to divide the focus (in inches) of 
the object-glass by one-half that of the field-lens, 
supposing it to be a Huyghenian eyepiece. Thus, 
if the former be 36in. and latter lin., the power 
would be 72 diameters. For hints on eyepieces, 
see page 337 of the current volume. I may also 
mention that I have received some very excellent 
and cheap secondhand eyepieces from Mr. Ca- 
platzi.—ALDEBARAN, 


[47245.]—Electric Bells.—Dust in switch per 
haps.—H. STooke. 


[47216 ]—Private Telegraph Wires.—The 
wires are strained by a ‘‘ draw-vice,’’? and when 
sufliciently tight are placed into the groove of the 
insulator, and bound in with No. 16 g. i. wire. 
The nearness to wall of outdoor wires affects 
them not, if they do not actually touch it; but 
only their insulators. However, if they are just 
within 4 inches of wall accidents occur, for when 
the wind blows contacts occur, and spiders in fine 


weather spin their webs between the wire and 
wall, which after a shower, open up a path fora 
considerable amount of leakage. I must apologise 
for my sough sketch of the ‘*draw-vice.’’ D is 
a pole, and A drum of vice, wbich works on an 
axle governed by the key C. The jaw B clips 
wire to be strained. On turning C, the wire fixed 
to D is wound on to A, and the distance between 
vice and pole shortened, and, therefore, B is 
strained in proportion thereto.—H. STooKs. 


[47264.] — Lightning Conductors. — These 
generally consist of a stranded copper rope, from 
iin. up to żin. diameter, which is fastened down 
to the wall of the chimney, &c., by means of 
staples. Formerly the conductor was insulated 
from the wall, but as the efficiency thereof depends 
upon its capability for opening up a ready path 
for the charge, this course was beneficially 
abolished. When the cozductor is not insulated 
from the stack, the chimney itself assists the dis~ 
charge to earth. The copper wire is fixed to a 
platinum-tipped iron or copper rod at the top of 
the chimney, and at the bottom must be appended 
to a good earth plate, or some other good earth 
connection. The rods are often forked, as shown 
in the figures, but BB are certainly superfluous, as 
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if the “flash ” approaches and strikes the chim- 
ney, itis a natural circumstance that the current 
will find the path of least resistance—the main 
conductor — without tbese expense - increasing 
platinum points. The earth-plate, formerly men- 
tioned, may be 2ft. square, and should consist of 
galvanised iron or of copper. If the soil is dry, a 
few bushels of coke around it will improve the 
earth. Any old i:oa, &c., may be beneficially 
buried around the earth-plate. A very good con- 
ductor may be made of a half-inch wide strip of 
ġin. copper fitted to wall, as shown at C. It is 
simpler and cheaper than a stranded construction. 
The brackets (if they may be so termed) which 
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hold the copper strip down to the wall, are easily 
cut out and bent into shape from thin sheet copper, 
and after the holes have been punched are fixed 
down by clout nails. Thus we see that 
the conductor should leak all the way down, 
and the more it leaks at every point, the 
more efficient it will prove, because, as before 
stated, that efficiency depends on its earth- 
conducting power. Conductors should be fre- 
quently examined, as they corrode, and connection 
from top to bottom gets impaired. If you have a 
galvanometer, get a battery cell, and connect to 
top of conductor through galvanometer ; the result 
should then be a full deflection, say 90°. Now try 
for deflection at bottom. Say you get 80°. The 
conclusion can then be drawn that 10° of the cur- 
rent are carried off to earth through the brickwork 
and 80° through the conductor. When the weather 
is wet more current will go through the damp 
chimney ; tests should, therefore, be made in dry 
weather for comparative results. Should the 
deflection from the top fall off, you may depend 
something is wrong, and that the wire wants 
looking to. Of course, the deflection at the bottom 
of the conductor will also be reduced by deteriora- 
tion; but it must be remembered that the weather 
must, for testing these uninsulated lines, be fine, 
as dampness affects the lower deflection.—H. 
STOOEKE. 


(47274.] — Illuminating Clock. — Paint the 
dial with the new luminous paint, saving gas, &c. 
A piece of wood, painted two coats, was found to 
yield sufficient light to get gunpowder out ofa 
dark magazine. See ‘‘ Scientific News” column 
of this journal a week or so ago.— ELECTRA. 


[47274.] Illuminating Clock.—You can have 
the source of iltumination in the room, and have 
mirrors to reflect it on to the face of clock, but you 
would lose about one-third of the light at each 
reflection. The better way is to have the light 
below the face of the clock, and just in front, then 
lookine-glasses on each side, and in the front, 
would help to illumisate the clock. I have often 
thought that a good clock might be made for night 
use, having two rotating discs with a hole in each, 
long and narrow, the oue disc serving the purpose 
of minute-hand, the other hour hand; then a circle 
of round discs outside in place of figures, the light 
to be at the back of the dial. Such a clock could 
be seen ten times further away than now, and 
would be most valuable at night. The light, of 
course, would illuminate the whole of the figure 
spaces, and the holes in minute and hour discs, 
which would rotate. This would be a novelty 
worth the making.—W. J. LANCASTER. 


[417275,]—Electrical Indicator.—I do not see 
how you can arrange this without going in for a 
very expensive contrivance. The company under 
which I serve have to pay £15 to £20 for an appa- 
ratus simply to show when tankis full, which I 
will describe if you wish for it. The apparatus 
might be modified to show when the tank was 
empty also; but to show intermediate positions 
would, I should say, be useless. Write again.—H. 
STOOKE. 


[47276.]—Electric Water-Level Indicator. 
—The wheel A is actuated by the float, and when 


revolving causes the bar carrying the contact- pins 
to rock on its centre B, and so producing a circuit 
on one side or the other by immersing the pins D 
in the mercury C, the peudulum C bringing the 
bar into its normal position. I have shown pins 
in a line for the sake of clearness, but they can be 
placed anyhow so long as they dip together. By 
using mercury I think you will make a great deal 
better contact than you can with solid metals, but 
the pine on the bar and the connections must be 
well insulated. For the recording instrument you 
will require a couple of ratchet wheels of equal 
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size, but fastened together a little apart, and 
mounted on acommon centre. You must have as 
many teeth on them as your float-wheel has pins, 
and the teeth must be cut in an opposite direction 
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to one another, so that when the electro-magnet 
attracts the armature, and escapement F toward 
the pole marked S, the wheel at the back revolves 


in the direction of the arrow (and with it the 
wheel and index that are shown), the reverse 


. action takes place when armature, {c., is drawn 


toward N; there are several disadvantuges in this 
plan—viz., the necessity of having the batteries at 


- the reservoir, the liability of instrument to get out 


of step, and the continuous action if the pius on 
flost-wheel shouid happen to hold the bar down; 
but all I havo seen are not free from these defects, 
If this does not suit write again.— WALLINGTON. 


[17279.J—Spoilt Glass Shelves. —I presume 
that no acid is ubout the place where you stored 
them, as that occasionally injures glass.—H. 
STOOKE. 


[17279,;—Spoilt Glass Shelves.—The easiest 
way to remove the stains is to repolish the glass. 
Muke a pad with thick cloth on a flat piece of 
wood, witha handle on the other side; then get 
some of the finest putty-powder, and commence to 
polish with the powder and alittle water, and work 
untilall the stains are removed, then tinish polishing 
with dry powder. Tak» care you do not get any 
grit on the glass.—W. J. LANCASTER. 


(17281.}—Tricycles —The power obtained by 
the lever and rotary motions is about equal, pro- 
vided the stroke is of the same length. The 
reason why the rotary motion is so much used, is 
that most people consider the motion more 
pleasant and less tiring. It also has the advan- 
tages of enabling the wheels to run faster or slower 
than the pedals, according as the lower cogwheel 
ts larger or smaller than the upper one, and it 
admits of the use of ** balance gear,” for double 
driving. This, I consider a great point, for I con- 
sider ** balance-gear’’ very much superior to any 
ratchets or clutches, and the enormous number of 
“ balanced-geared’’ machines which have appeared 
this season shows that the makers think so too. 
Levers are easier to construct, for chains entaila 
very great deal of work. There are, however, 
several patented methods of communicating the 
rotary motion to the wheels, some of which are 
rather superior to chains.—G. R. T. 


(417281.]—Tricycles.—I have used almost every 
kind of tricycle, aud can find nothing superior to 
the chain. The lever machines I would not use. 
{can with the chain climb any hill, although it is 
not always well to attempt to climb a steep hill; 
more energy is used up than would be required to 
push the machine up the same hill. I have no 
proferenco for a double-driver; can do quite as 
much with a single geared well, and can turn 
corners much more easily and quickly with single- 
driver. I have seen some nasty spills with double- 
drivers in turning corners at all sharp. I should 
most decidedly recommend a back-steerer single- 
geared machine, of not more than 441n. diameter. 
With such a machine you can go 12 miles an hour, 
and if you will, can keep your seat all day. I rode 
19 miles in aa hour and three-quarters the other 


on the road. This is, I think, as much as one 
would care to do on any machine, There is one 
part of the tricyolo that needs a lot of improve- 
ment, and that is the saddle, or seat. I should like 
to see a dished saddle, very much like the half of a 
washing-bowl, and fitted on springs working only 
in a forward vertical motion. Sacha seat would 
be most valuable —W. J. LANCASTER. 


|47287.]—_Magneto-Electric Machine. —Put 
the bobbin in a lathe and guide the wire with your 
hand. The change of polarity must be made at the 
point where the poles stand (or rather just before 
they stand) NN, SS, as no motion would be the 
result if a continual NS NS condition was not kept 
up.—H. STOOKE. 


[47237.] — Magneto - Electric Machine. — 
Leave cut 2in. of wire in commencing to wind 
your spool, fill up each, connect the two bottom 
wires (cleaned) together, have shaft between spools 
bright, wind four folds of finishing end round, 
braze fast to shaft (from one spool only). Observe, 
should your shaft have a broken conection, and 
the pinion working in the step between magnets 
be inserted with guttapercha, then fasten the other 
end of spool wire to the pinion, apart from the 
shaft. The other question is of no use. In put- 
ting the machine together, do not let spools bear 
upon maguet, and if tin spring bears upon frame- 
works, you throw back the current, gently bear 
your spool spring upon flats not too stilt. Notice 
your pole wire connection has a drop of oil, and I 
think if will work.—Tom B. 


[17288].— Drying-Racks for Dry-Plates.— 
According to my experience, there is not much to 
choose between the vertical and horizontal posi- 
tions. In the former case a space of at least half 
an inch should be left between the plates; and in 
the latter they should not be laid flat upon any 
cold material, such as glass; but supported on 
strips of cardboard or wood, so as to allow the air 
to circulate underneath.—W. ROBINSON, JUNR. 


(47288.]—Drying-Racks for Dry-Plates.— 
The racks are bad becaure there is not a sullicicnt 
current of air between them. You could easily 
make a circular drying frame to hold, say, a dozen 
quarter-plates, the outer edge of each to be 2in. 
apart, then they would dry much more rapidly 
than in the usual rack. The drying circle could 
be made of tin directly ; have a tube in the centre, 
say Jin. in diameter, then around this have the 
one series of tin grooves soldered; then for the 
outer circle a tin band with another series of 
grooves would be all that would be required.—W. 
J. LANCASTER. 

(47292.]—Bunsen Battery Connections.— 
See my letter elsewhere, in reply to ** Beetle 
Crushers,” letter 20234, on carbon connections,— 
ELECTRA. 


47292.]—Bunsen Battery Connections.— 
Read letter 20234, from ‘Beetle Crushers.” You 
can deposit copper by placing the end of carbon in 
sulphate solution of that metal and passing an 
electric current through it. The carbon is con- 
nected to the — pole and the plate of copper (which 
must be put in solution opposite the plate of 
carbon) is connected to the positive pole cf the 
battery. The little spirits necessary for the solder- 
ing may be entirely overlooked. I may say thatitis 
very convenient to have all carbons provided with 
terminals, as in case of removals, ren=wals, or when 
cleansing the batteries, they can be easily re- 
moved.— H. STOOKE. 


[47298.]—Examination of Malt.—Infusion of 
malt cannot be {filtered through tilter-paper with- 
out pressure, but a piece of clean calico answers 
very well. The heat at which the infusion has 
been prepared makes a good deal of difference to 
the filtration. An extract of suitable strength 
may be prepared by adding 50 grammes of ground 
malt to 250 cubic centimetres of water at 145°, 
raising the infusion to this point, aud keeping it 
there for 14 hour, afterwards heating it to 180° 
for half an hour, filtering as above, and rinsing 
with enough hot water to make up to 500 cubic 
centimetres. This will give a proportion of 10 to 1, 
from which the results for acidity, &c., can be 
easily calculated. If the heat of the infusion is 
too high to begin with, the ‘“ goods will set,” as a 
brewer would say, and it will be very difficult to 
get the extract off. Further particulars if wished. 
—E.5S. Beaven. 


{47298.J—Examination of Malt.—I have 
found the best way to get a clear and rapid filtra- 
tion is to allow mash to stand in beaker long 
enough to allow grains to settle to bottom, leaving 
wort at top, and then to carefully pour, without 
disturbing grains, on to a sponge, or loose plug of 
cotton wool inserted lightly in a funnel, returning 
first drainings on to filter if not clear. Have found 
this the best way of very many practical trials 
ones filter papers.—J. W. East, Louth, Lincoln- 
shire. 


[47299.]—Lantern Optics.—You can get 


day on a Swallow without the least fatigue, and |a true disc when the light is either within, 
after eight o’clock at night, several long hills being | at, or beyond the equivalent focus of con- 


denser, by using discs of varying aperture over the 
opposite side of condenser, just cutting «off the 
margiual rays. The equivalent focus of the con- 
denser will be a point nearer to the condenser than 
you have evidently taken, but even if the light is 
at this exact spot you must cut off at least one- 
tenth of the diameter of outer lens to get a clear- 
edged disc. With a single lens condenser the 
effect will be different.—W. J. LANCASTER. 


(47301.]—Vacuum Tubes aad Coil.—You 
have a leakage somewhere, most probably a sal- 
dered counection broken. Go carefully over every 
connection, and then get the spark between the 
two points of a discharger, and notice whether 
there is a continuous run of sparks, or if there is 
a spark only, and then a rest; then a succession 
of sparks, and another rest; if so, then if connec- 
tious are right, the insulation is wrong. Let me 
kuow the size of coil when you write again.—W. 
J. LANCASTER. 


(47503.]—Rusty Water-Pipes.—I see n^ al- 
ternative for “Puzzled” but to replace the iron 
water-pipes by lead, as the water passing through 
the iron pipes affects the same so much as wouid, 
no doubt, in time prevent any water passing at all 
by reason of the amount of rust in the pipes.— 
Ditton. 


[47305.]—-Photography.—To Mr. Parkinson. 
—No doubt the white spots aro caused by air- 
bubbles in the developer. Remedy: To each pint 
of oxalate solution add 2oz. of lump sugar; this 
has a double advantage, as it greatly improves the 
tone of the enlargement. If this should not bea 
perfect remedy, send specimen, showing defect, 
and I will do my utmost to assist you. Spot out 
with Indian ink cooled dowa with indigo. O£ 
course you must match the tone with thit of your 
eulargement. Spot silver priuts with sepia. I 
find the glycerine developer suitable for all kinds 
of plates, if you give long exposures and slow de- 
velopment; but if rapid exposures are necessary, 
use any of the standard formulas, or that supplied 
with the plates.—JamMEs PARKINSON. 


[17309.}—Clarionet.--The position of the holes 
in this instrument is a compromise between the 
theoretical correct position and the most convenient 
for human fingers. Obtain an organ pipe scale, 
and compare it with your clarionet, and you will 
see at once what I mean. Do not make the bore 
any larger because you wish to have the instru- 
ment flatter, as if you do the upper notes will be 
dificult to obtain. I should like to assist ‘ Old 
Blow-hbard,” if possible, and perhaps * Vulcanite ”’ 
or Edwin Morgan will kelp hin.— HAMPSTEAD. 


(47515.]—Tests for Bicarbonate of Soda and 
Tartaric Acid.—Commercial bicarbonate of soda 
generally coutains a proportion of carbonate. To 
a clear solution of the bicarbonate in cold water in 
a wine-glass, add a few drops of solution of 
sulphate of magnesia (Epsom sult) 3 if carbonate of 
soda be present a precipitate will be formed. 
Tartaric acid sometimes contains lime and pot- 
ash as impurities. On heating a little of the acid 
in a spoon over a flame, it should melt, carbouise, 
give a smell of burnt sugar, and on stronger 
heating, burn off without leaving any residue. 
Does ‘* Novillo ” mix the two salts togetber before 
they are xctually wanted to be used: If so. there 
is sure to be some loss of carbon dioxide. Oa the 
other hand, when they are used, they should be 
thoroughly mixed togother in the flour, an? in the 
right proportions—viz., 13 by weizht of acid to lb 
of bicarbonate. If “Novillo”? will send small 
samples by post (in wooden pill-boxes), I will test 
them, and let him know the amount of impurities 
they contaiu.— E. S. Beaven, Warminster. 


[17315.J—Harmonium Pan.—Anyone capable 
of haudliug tools in a workmaulike manner, and 
possessed of the requisite appliances, can make a 
pau for a harmonium, whether itis for one or seven 
rows of reeds, which shall be quite as good as the 
majority of those thutcan be purchased. Whether, 
considering the time necessary, it is worth while to 
make is another matter, and one that must be left 
to the discretion ofthe individual. It need only be 
mentioned, then, that the price for a really good 
25 row panis about 25s. (aot more}, before proceed- 
ing to tell ‘ Gotha” how he may make one. It 
willsimplify matters if the making of a one row is 
fuily described, because many of the operations 
have to be simply repeated in constructing larger 
alfairs. It would be easier to refer the querist to 
back numbers, where full details have been given 
more than once; but as I take the insertion of the 
query to mean that those numbers are out of print, 
aud I happily possess every number of the ENGLISH 
Mrcuanic, it may be of services if I muke a 
réchaullé, guided to some extent by my own ex- 
perience. First, we require to make a channel 
frame having 60 pieces of thin wood across it, 80 
as to make Ol divisions, each of which must be 
blocked off into suitable lengths for the different 
reeds, To make this take a pieca of jin. yellow 
pine, 3tin. long by llin. broad; make a mark fin. 
from each end, and then space off the remaining 
32!in. into 61 equal divisions. The easiest way to do 
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this is to have the keyboard you intend to use, and 
mark the centres of each key on a strip of wood; 
then placing the strip against the piece of pine, 
mark off the channels, taking care that the centres 
of the keys will fall directly over the centres of the 
channels. Thus you will have 60 pencil marks, at 
which you cut a groove jin. deep by the same 
width. Now draw a line diagonally along the 
strip, startiug just about jin, from the edge, and 
cut through; then you have two pieces jiu. deep 
at one end, and jin. at the other, and the next 
thing is to fit them with ends; these should be of 
šin. pine, and }in. long: then if the side pieces 
with the grooves are tongued into them, we have 
an oblong frame 32}in. long, 43in. wide, 13in. deep 
at one eud, and jin. at the other, all inside 
measurements. The depth is not exact, because the 
saw has taken a bit of the l}iu., but no matter. One 
end piece will be 12in. deep, the other jin. Now take 
some stuff just thick enough, when planed up, to fit 
into the grooves, and cut it up into lengths of bare 
43in., the width, or depth, decreasing as you go 
from the thick to the thin end of the frame. As 
you are a workman all those little channels 
(rabbets) you cut are perfectly square one with 
another, and you now glue in the pieces of thin 
stuff so as to make a channel-frame, having 61 
divisions. For the lowest bass-note, 8ft.C, you 
require the channel to be the full 4}in. long; but 
as you proceed towards the treble the length must 
shorten gradually. So you putin little blocks of 
wood with glue, and you put them in s0 that there 
will be no difficulty in planing the thing on both 
sides to as perfect a level as your skill will enable 

ou to do. The lengths will be as follows :— 

ottom C (i.e. first channel) 4iin., 2ad C (i.e. 
13th channel) 4in., 3rd C, 3iin., 4th C, 2jin., 5th 
C, lłin., and 6th C, šin. These lengths will in- 
dicate the line of the blocks, which need not com- 
mence till about the 9th channel from the bass 
or deep end. You will understand that the 
square side of the channel-frame is the 
pallet-side, and you will consequently arrange 
your blocks so that the pallet-holcs will be on the 
further side from you as you hold the frame in 
proper position—consequently, the blocks are to be 
putin by commencing at the nearest end of the 
channel. Having blocked off the channels to your 
satisfaction, procure some beech żin. thick when 
planed, or if you can’t get that, use sycamore, and 
cut out two pieces 3tin. long by djin. wide. Invert 
the channel-frame on one of these, and keep- 
ing all edges flush (pin the pieces), mark the width 
of the channels and the end close up against the 
side-pieces. That’s for the pallet veneer. Fair 
in the centre of the marks, and just within the 
mark that indicates the end of the channel, cut the 
pallet-holes ljin. long at bass-end, and 9-16in. at 
treble-end—bare quarter wide at bass, and bare 
5-l6in. at treble. The frame is then reversed on 
to the other or reed veneer, and the widths again 
marked just inside the blocks. The reed apertures 
must then be cut so that the tongue of the reed 
shall play as closely as possible to the block—the 
bass-end being l:in. loug, and the top C gin.— 
the width being full-quarter at buss and bare at 
treble—but, sub rosá, it won’t matter if you 
make all the same width; however, if broad- 
reeds are to be used, give plenty of room. The 
two veneers being ready, plane up the square 
side (pallet) of tho channel-frame;_ get 
the glue ready; a couple of pieces of thick 
wood, one of which you should make as hot as 
you can; glue veneer all over, and with the pin 
holes as guides put in place; clap on the hot piece 
of wood, the other underneath, and put on the 
cramps; then dry. Serve the other side ditto (but 
plane the treble end down until you nearly touch 
the veneer), and the pan is complete so far. To 
make it suitable for an instrument, you mount it 
in a frame of 3 stuff 2}in. deep. The only reason 
for using beech as veneer is because the reed 
screws hold better. Possibly, however, you would 
prefer to cut a pan out of solid beech; if so, make 
channels with drills tv the dimensions above given, 
and put on a pallet veneer to cover them. To 
make a two-row you clap a 16ft. scale pan along- 
side, the two pallet-holes being brought close 
together, and when you draw that out on a piece 
of paper you will see that by shifting the dead 
space where the blocking cuts off the channels 
there is room for more than a half-row of reeds 
extra in the treble part of the iastrument ; but you 
will then have three pallet holes to cover. ‘The 
scale for 16ft. may be jin. longer than that 
of the 8ft.in all octaves, but the channels must 
also be deeper, say 1 3-8in. at the bass end, and 
din. at top end, whereas in the 8ft. the depth at 
top C is practically nothing more than the thick- 
ne3s of the two veneers. I have given you a scale 
which answers well, but if you will keep the pro- 
portions in view, you may alter it to the extent of 
sin. in length either way, and goodness knows 
how much in depth, bearing this in mind that, 
other things being equal, the shallower the pan the 
reedier the reeds; and the deeper, the rounder the 
tone, and also the sluggisher the speech. If the 
querist or anybody else wauts to know more, or 


the difficulty in these columns I will endeavour to 
help him over—especially if he will put his 
difficulties in clear and unmistakable language. 
Sketches are, I think, unnecessary, for they would 
occupy space, and as any one who intends making 
will of course draw the parts to the measurements 
given, those interested will be able to make thvir 
own sketches.—S. MAYER. 


[47319.]— Ordnance Datum.— The Ordnance 
Datum is the approximate mean water level at 
Liverpool, and is the Datum line from which all 
levels on the maps issued by the Ordnance Office 
are calculated ; this has nothing whatever to do 
with the level of water in water-bearing strata, 
which varies within the widest limit, according 
to the nature of the various geological formations 
of any particular district —DITTON. 


[47319.]~Ordnance Datum.—The datum for 
Great Britain is the level of mean tide at Liver- 
pool, as determined by the Royal Engineers of the 
Ordnance Department, and from this all levels 
throughout the survey are measured. Oo many of 
the Ordnance maps the elevations of salient points 
are marked; but the ‘‘sea level’’ of any broad 
arrow bench-mark can be ascertained by proper 
application to headquarters at Southampton. — 
ANTARES. 


[47324.]—Sketching Stool.—The legs of the 
stool are joined at their middle points with a tri- 
angular bolt; the section of each leg being the 
sector of a circle, angle 120°, with the inside corner 
sufficiently rounded off to allow of the stool open- 
ing.—GAMMA. 


[47324.]—Sketching Stool.—The legs are held 
by a three-armed iron joint. As all the legs move 
at once they make room for each other, but unless 
they are left rather slack on their respective pins 
they will have to be notched near the middle to 
allow them to open sufficiently. It is not a very 
strong kind of stool, but if a piece of brass curved 
to fit is screwed on each leg at the joint and with 
the iron pin of the joint coming through it in the 
middle, it will strengthen it considerably. If the 
bottom ends of the legs are fastened with string at 
a little less than the right width when open it will 
add to its strength.—E. F. C. 


[47325.] — Street Medical Coil.—To Mr. 
LANCASTER.— I shail be very pleased to give you 
the information. Let me know whether you want 
t> make only the coil, or the coil rotator, bells, 
&c., usually on the base board in street coils; 
also let me know whether you want to make the 
battery as well, and I will give you all the necessary 
instruction.— W. J. LANCASTER. 


[47326.]—Traction-Engine.—First, see that 
the bearings from the crosshead to the crank, also 
the two bearings of the shaft, do not shake, because 
that will often cause a noise at both ends of the 
stroke apparently proceeding from the cylinder. 
Should this not be the case, the fault lies with the 
slide-valve. First take off valve-box cover, and 
put reversing-lever over to one end of stroke; then 
try round for lead, which should, in an ordinary- 
sized engine, be 1-l6in.; try both ends of stroke 
with each end of reversing-quadrant. Should the 
lead be right, there may be too much outside lap, 
which you can try by marking a wooden slip by 
the ports on cylinder slide-face, and comparing 
them with slide-valve edges, for, probably, there 
is too little inside lap. Allowing for no cushioning 
at end of stroke, this does not so much matter for 
engines running at an ordinary speed if there is 
sufficient lead. The remedy for insufficient lead 
is to advance both eccentrics until the required 
amount is given at one end of the stroke; then 
try round and equalise. If too much outside lap, 
file off until the required lead and cut-off is 
obtained. If too little inside lap, pin a brass or 
iron slip upon the inner edges of valve, and file 
off until sufficient cushioning is obtained.—F Rep. 
WALKER. 


[47329.]—Boat-Building.—I am afraid £20 
would go a very little way indeed towards carry- 
ing out ‘‘ A Would-be Jack Salt’s ” ideas in fitting 
out such a boat with the conveniences required for 
living on board. Six times that amount (at a 
moderate estimate) would hardly cover it, and this 
without allowing for rigging and canvas, both 
very expensive items. As to steam power, even if 
you could spare the room, a 4-horse engine would 
be of no use. ‘‘A Would-be Jack Salt” does not 
say if he has had any practical experience in the 
art of sailiog.: If he has not, he may take my 
word for it that he will find himself in a very 
dangerous position if he relies upon himself to 
navigate a boat (however small) at sea. Why not 
go to some seaport town with a good tidal harbour 
well sheltered from wind and wave (there are 
plenty such on the South Coast), where you can 
live cheaply and get a boat suitable for your pur- 
pose for a very moderate sum’ I shall be happy 
ie send any further hints which may be useful.— 

RIEL. 


[47335.]—Packing.—I have tried the packing 


— 


to have something explained, if he will indicate! you mention, and, indeed, nearly every kind of: 


self-lubricating packing extant, for piston-rods 
and slide-rods, and find that, although they do not 
cut the rods, it conduces to the life of the packing 
to oil the rods while in motion occasionally. 1 
have also remarked that in cases where water has 
dropped upon the rods while working, they have 
remained bright and surfaced for many years, Irre~ 
spective of packing—old hemp and patent wove 
being tried with equal success. —F. WALKER. 


[47337.] —G.E.R. Loco. —Eight-wheel tank 
engines on G E.R., built about 1866, were of 
following dimensions :—Cylinders, lin. diam., 
22in. stroke; leading and trailing-wheels, 3ft. 7in. ; 
coupled-wheels, 5ft. 9in.; boiler barrel, 3ft. llin. 
diam., and 13ft. Gin. long; tubes 143 in number, 
ljin. diam., and 13ft. 9lin. long; heating surface, 
977 5 sq. ft.; Firebox, 64°6 sq. ft.; total heating 
surface, 1,042°1 sq. ft.; weight, 38 tons; ditto on 
coupled- wheels, 2] tons; working pressure, 1U0lb. 
per sq. inch. Is not L.B. and S.C. ** Beaconsfield ’’ 
same as *‘ Richmond,” ‘* Hartington,” “ Devon- 
shire,” &c., with leading and driving- wheels, 
6ft. 6in. diam., and trailing-wheels 4ft. 6in., cylin- 
ders l7łin. by 26in.? ‘*Caen,’’ ‘‘ Genoa,” and 
“ Naples ” seem to be similar build, with the difer- 
ence that the wheels are not so large—only about 
oft. 6in.—CARSTAIRS, London, S.E. 


[47338.]—Leclanche Battery.— You have four 
of Grenet’s cells; however, no doubt they will 
require a thorough clean; take them to pieces, 
clean out all the small particles and dust out of 
bags, then put in again with a few extra pieces of 
manganese ; get new zinc rods. You should use 
porous cells if the canvas bags are too much worn. 
—W. J. LANCASTER. 


47348.] — Bending Copper Tubes. — Has 
‘‘Salop’’ tried filling his tubes with melted lead or 
rosin where he wants to bend them. Of course he 
must wait till the lead or rosin is cold. —G. I. C. EB. 


[47348 | — Bending Copper Pipes.— Fill the 
pipe with Jead, and you will bend it without a 
buckle; fill it with rosin, and you will do the same 
when you have acquired a little skill. The rosin is 
more easily melted out.—T. P. 


(47348.] — Bending Copper Tubes. — The 
method we adopt, and I think it is almost univer- 
sally adopted, is to fill the tubes with solder, then 
turn a groove in a chuck, same radius as required 
bend ; then bend tube round this, and melt out the 
solder. Youcan make a perfect bend in this way. 
—W. J. LANCASTER. 


[47348.] -Bending Copper Tubes.—‘‘Salop”’ 
cannot bend copper tube (unless stout), without 
ribbing inside. With a sharp radius it is best to 
fill with lead or rosin. If he has to make a coil 
similar in shape to a hairspring of watch, he had 
best use rosin, being easierto employ. I have been 
making one last week of one-inch copper tube, ten 
ounces per foot, and was obliged to hammer out 
ribs Ta round-face hammer when charged.—T. 
W.G. 


[47349.]—Dry-Plate Queries.—(a) If the ob- 
ject of the querist is to be able to compound a 
developer which will answer under all circum- 
stances, I am afraid he will be disappointed, as 
the character of an emulsion and the quality of the 
plates prepared with it depend upon many condi- 
tions. Asa rule, a slow piate requires a stronger 
developer, with more ammonia than a quick one; 
but a good deal depends upon the exposure. 
that were relatively increased, it is quite possible 
that a weak developer, such as would be right for 
a quick plate, would answer equally well for the 
slow. (b) Potassic oxalate is required in excess in 
order to dissolve and keepin solution the ferrous 
oxalate, which would otherwise be precipitated as 
a fine yellow powder on the surface of the plate. 
The principal effect of dilution is to render the 
development slower. —W. ROBINSON, JUNR. 


[47351.]—_Mathematical.—The following solu- 
tion is extracted from Todhunter’s ‘‘ Key to 
Algebra,” p. 124:—‘‘ These results are easil 
established by induction. For simplicity, it is wall 
to take a particular value of 7; it would be found 
that the reasoning would apply to any other value 
ofr. We may show, then, by actual multiplica- 
tion that the laws which are stated hold when 
n = 2, or when » = 3. Assume that they hold 
for any assigned value of 7. Lot 7 = 3, and sup- 
pose that (hj w +? + c) = ay + Qe ta 
or — kar, 

or 
Multiply both sides by 1 + z + at + 4°; then 


(Le pr? + xh)” tle At (Qt &) vo + (a 
+ +) 8 + (a3 + aa + a +4) 2° 4+ (4 4+ a 
+ d2 + a) xt 4 Then we see that the 
coefficient of v' is greater than that of .-°, if a, is 
greater than «,; and this is the case by supposi- 
tion, and so ou.’’—J. H. M. Jacosy. 


[47351.] — Mathematical. — Write the ex- 
planation as follows:—(1 — ” t lyn say ee 


Put in the first factor, x” 1 y. Now we may 
disregard the latter factor, as every torm in the 
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ee re a 


first must be multiplied by every term in the 


latter. We have only to consider (1 — y)” In 
Todhunter, Art. 508, the first part is soaps By 
n 


Art. 510 the greatest coefficient is or 


n 2 
2j 


a a according as %2 is even or odd. 
n—l jn+l 
a S 
By the formula the coefficient middle term, or of 
two middle terms, according as » is even or odd, 


| 2 | 2 : 

e ———— or ~—-__==. hence is seen 
n ìr n=l 
e ee eo 
the second part. Obviously, by the binomial 
theorem, the third part bolds. I must request 
‘A. B.” to carefully consider the remarks in the 
beginning. Does he consider them legal?—AN 
ENGINEER'S Son. 


(47353.] — Gelatine Plates. — Use a little 
greater excess of soluble bromide, and do not 
cook the emulsion quite so much.—W. ROBINSON, 
JUN. 


[47353.]~ Gelatine Plates.—I believe that 
dump, after the plates are dried, will cause green 
fog. I think the gelatino has a lot to do with it as 
well, as the first lot of emulsion I made had green 
fog so bad that I could not use it, and thinking it 
might be bad gelatine I got some of Nelson’s 
No.l, and have had no trouble since with either 
fog or frilling. 1 use about half a grain of chrome 
alum in five or six ounces of emulsion, which may 
have something to do with absence of frilling. I 
think making the emulsion is the easiest part of 
the process, ne the plates being my greatest 
difficulty.—E. F. C. 


[47354.]—Green Stains for Deal and Other 
Woods.—Any respectable chemist could supply 
you with what you require. Verdigris and water 
is quite unsuitable, and does not constitute a stain. 
‘here is too much pigment in it.—G. FRYER. 


[47355.]—Excessive Perspiration.—I should 
advise ‘*Sudor’’ to try the following: Put 10 
drops of dilute phosphoric acid in half a tumbler- 
ful of water, and take one dessert-spoonful every 
4 hours. If not better in a month, I shall be happy 
to make further inquiries into his case.—Docror. 


(47357.]— Malleable Castings. — Put 2oz. 
fluoric acid, loz. nitric acid, and loz. of saltpetre 
to 10lb. of metal. When the metal is melted, add 
the solution. It can be made in a brass furnace. 
When you have cast off patterns, the castings want 
keeping at a red-heat for three or four days in iron 
boxes in a furnace.—T. S. H. 


(47358.])—Shocking Coil.—Let the core be in. 
diameter, then well insulate it, and use for primary 
6oz. of No. 18—this will give you two layers ; then 
well insulate, and put on as secondary 3lb. No. 30, 
this will give as much current as any ordinary 
person will care to take. The secondary will give 

ou about 10 layers, and of course you must insu- 
ate each of the layers from the others.—W. J. 
LANCASTER. 


[47361.] Watch - Construction.—When a 
watch loses time, the bulance-spring requires 
taking up or shortening. Unpin the spring at the 
outer coil, and remove the balance from the watch. 
Then, with a pointed tool, turn the brass collet, to 
which the spring is attached, in the required direc- 
tion, and replace in watch, taking cure to set the 
spring so tbat the watch isin beat. The spring 
must be set flat, and perfectly free throughout its 
length, except, of course, where it passes the curb- 
pins in regulator. Between these it should have 
just perceptible freedom. I would warn Mr. 
Fryer that this is a rather delicate operation for 
anyone with such a limited acquaintance with 
watchwork as his queries would indicate he pos- 
sesses.—J. E. FLOYD. 


[47361.]—Watch Construction.— To make 
the watch go faster, you must ‘‘take up” the 
hairspring if it is not a lever watch. You must 
tirst make tho wheels secure, then remove the 
cock-plate, or bar; next prise out the little pin 
which holds the hairspring; turn the balance round 
uatilthe hairspring is free; then remove the balance; 
next put the point of a small drill, or something 
similar, into the opening ot the brass collet which 
holds the inner coil of the hairspring, and prise 
cpen the collet. Now you will be able to turn the 
collet the same way as the outside end of the hair- 
spring is pointing. If you want it to go slower, 
you turn the reverse; uow replace balance and 
put watchin beat. If you had stated what kind 
of watch you have, it would have been much 


easier to answer the query.—A FELLOW-WorK- 
MAN. 


[47361-2.]-—Watch Construction.—Watch- 
Dials.—If your wacch loses time, you must take 
up the spring a little by unpinuing it at the cock- 
stud, and drawing it through; a very little may 


which will go two-thirds up the inside of the 
cylinder ; now fit a rose on the end of the plug, so 
that about two-thirds of the plug protrudes beyond 
the rose; file this two-thirds down, to about half 
the size of the plug; now cut off the plug, put it 
into the cylinder, and file up your pivot. 
give full instructions in a week or two, with 
drawings.—A FELLOW- WORKMAN. 


suffice. This has the effect of shortening the action 
of the spring, and so making the watch to go faster. 
The reverse alteration makes it goslower. If the 
spring plays freely between the regulating-pin and 
curb, you may make the watch gain several minutes 
a day by simply bending the hairspring nearer the 
pin of the regulator, thus lessening the “ play.” 
If you take the spring up you will have to reset 
the watch on beat. This is done by easing the 
collet round until the hairspring-stud rests exactly 
over a small drill-mark apon the cylinder-wheel. 
If it isa Geneve watch that you are altering, it 
can invariably be got on beat correctly in this way. 
Occasionally, when a new cylinder has been put, 
the position of the drill- mark is altered, so it would 
not in every case be a correct guide to a correct 
beat. In, I may say, 90 cases out of a 100, you 
would be right in doing so. If the watch is a 
verge fullow the instructions given in a recent letter 
of mine. Enuamelled watch-dials are fixed in a 
variety of ways. In most Euglish watches, the 
dials have two or more feet soldered to them, and 
are pierced with small holes at their ends to receive 
pins, which are inserted after the dials have been 
placed on the plates or frames. (Geneve dials are 
generally secured by ‘‘crescent’’ screws and slotted 
dial-feet, or drilled feet and pins, as in the English 
work. I do not speak of metal dials, which are 
attached differently in many cases. American dials 
are sometimes secured with pins like the English, 
and in many instances with screws, which are set 
on the edges of the plates, and are screwed up 
against the dial-feet. If you intend to replace the 
cream-colcured dial with a white one, send the 
present one as a pattern to the material dealer for 
the size and shape of the new one, at the same time 
sending the bottom or pillar-plate, or the frame, 
if fitted with one.—ALFoJOE. 


[47362.]—Watch - Dials.—English dials are 
usually secured by pins passing through feet at- 
tached to the dial. The ends of these feet and the 
pins may easily be seen near the edge of the bottom 
orpillar-plate. To get a new dial, take the watch 
to pieces, and send pillar-plate, together with 
dial-rim, if there is one, to a dial maker, who will 
make one with feet, holes, &c., in proper position. 
It then only remains to drill pin-holes in feet, and 


enlarge holes in dial to free hands.—J. E. FLOYD. 


[47362.]—Watch-Dials.—Remove the move- 


ments from the case; next the hands; you will 
find the dial pinned to the inside of the pillar- 
plate; remove these pins, and send the old dial to 
J. Stockall, 6 and 8, Clerkenwell-road, London, 
with 8d. in stamps, and instructions; when you 
get new dial, fit it in its place; mark the stumps, 
and drill little holes for pins, same as old dial.—A 


FELLOW WORKMAN. 
|47363.|—Watch Cylinder.—File up a plug 


I shall 


[47364.] — Silver Filagree Brooches. — A 


simple and effective method to clean silver brooches 
is to wash them carefully with clean soap and 
water.— G. FRYER. 


[47364-5.]— Silver Filagree Brooches—Gold 
Coins.—Should it «rove, on examination, that the 


filagree work has not been soft-soldered in any way, 
you may impart to them a beautiful frosted ap- 
pearance by thoroughly washing them in hot soda- 


water (weak), to remove dirt or grease, and then, 
after making almost a red heat by the flame of a 
spirit-lamp or gas, with a blowpipe, layiug the 
articles in a solution of vitriol—water two parts, 
vitriol one. The water must be pure raiu or dis- 
tilled. Let the articles remain in the solution for 
a couple of hours or so, then swillin clear water 
and dry. Do not use any cleaning powders, 
leathers, or brushes. The articles should come out 
a pure dead white. Cyanide of potassium is 
equally efficacicus for the work, but israther more 
dangerous in its nature, if you unwittingly get it 
on your person. If you are going to solder good- 
quality wires to the coins, say 18 carat, you may 
use a little common gold in lieu of solder, say 9 
carat. If you use 9-carat wires, you must have 
solder specially prepared to run at a low heat, and 
to be obtained of any material dealer. These re- 
marks apply also to riugs. The articles may be 
freed from discoloration by immersing them in 
diluted aquafortis, or even in the vitriol solution, 
swilling them in water afterwards. If iron wireis 
used for binding, all traces of it must be removed 
previously. U-carat gold can seldom be got up 
to a goud colour, owing to the base metal forming 
the alloy. Polishing by rouge, &c., is the only 
plan you can adopt. Re-colouring is seldom or 
never done to any lower quality of gold than 12 
carat. 9-carat gold, when of a rich yellow colour, 
would be gilt only. Itis not necessary to gild the 
rings after soldering, if you polish them up well, 
unless you wish for the rich effect of ‘‘ parcel gild- 
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ing,” as the partly gilt, partly bright work is 
called.—ALFOJOE. 


[47367.)—Heating Apparatus for Green- 
houses.—There is a mistake in this query. In- 
stead of 20ft. of 2in. pipes it should be 60ft. of 
2in. pipes.—R. H. 

[47371.]—Photographic.—For cause and cure 
of ‘‘oystershell’’ markings, see my reply to query 
46574, p. 137. ‘The free iodine liberated from 
iodide of lithium could probably be driven off by 
heat, or absorbed from solution by a strip of cleau 
zinc; but,in either case, I do not think the result 


would be as satisfactory as using fresh iodide.— 
W. ROBINSON, JUN. 


[47372.]-—Lens.—Assuming that your lens is a 
biconvex, or its two radii are lin. by lłin., then 
grind a concave l}in. by 4in.; this will give you a 


lens, when the two l'in. surfaces are cemented, of 
din. focus, within a very small amount. 


The 
crossed concave should be made out of flint.—W. 


J. LANCASTER. 


[47373.] -Removing Old Varnish.—The best 


thing to use to remove old varnish from globes will 
depend on the nature of the varnish ; but the two 
commonest solvents are turpentine aud alcohol 


(methylated free from gum will do). Try the alco- 


hol by wettiug the surface of the globe and apply- 
ing a piece of blotting-paper when the varnish 
appears to be attacked.—T. P. 


[47375.] — Lightoing Conductors. — Uan- 


doubtedly the arrangement given by W. Clark is 
dangerous :— the conductor 
straight down, and connected with earth, as given 
by ‘‘ Derbyshire’? in reply to 47264—page 409.— 
DITTON. i 


should be taken 


UNANSWERED QUERIES. 


— e 
The numbers and titles of queries which remain unan- 


swered for five weeks are inserted in this list, and if stil! 
unanswered are repeated four weeks afterwards, 
our readers will look over the list and send what information 
they cun for the benefit of their fellow contributors. 


We trus: 


Since our last ‘ Ditton ” has replied to 46635, 46741. 


Lathe, p. 204. 
Cold-Air Motor, 204. 
Timber Loading, 204. 
Water Power, 204. 


46781. Music, 204. 
46734, Bicycle Making, 204. 
46785. Churn, 204. 


Screw Steamer, 204. 

Sahara, the, 204. 

Model Beam Engine, 204. 

L. and N.W.R., 204. 

The New Bee Motor, 204. 

South African Railways, 201. 
North American Indians, 204. 
G.E.R. Locomotives, 205. 

Royal Engineer's Department, 205. 
To Mr. Evans, 205. 

Ethoxo Limelight. 205. 

Paste for Pottery Transfers, 205. 
Fulphate of Baryta in Glue-Making, 205. 
G.N.R. Slide Valves, 205. 

Spring Ping, 205. 

G.N.R. Engines, 295 

Chloride: f Silver Cell, 205. 
Eiectro-Magnets, &c., 205. | 


Mustel Organs, p. £93. 
Filmography, 293. 

Rain-spots on Green Velvet, 203. 
Gramme Dynamo, 293. 
Telephone Experiment, 293. 
Hydraulic Motor, 293. 

Zine from Spelter Fumes, 203. 
Steam Whistle, 20-4. 

Bunsen Battery, 201. 

G.W. Engines, 294. 

Etonite Coetticient of Expansion, 2'1. 


USEFUL AND SCIENTIFIC NOTES. 


———— + o> —_—_. 


The Quickest Railway Run.—According to 


the Lnvincer, a Great Northern train, with an Sit. 
single driver outside cylinder engine, which re- 
cently took the Duke of Edinburgh from Leeds to 
London on the Great Northern Railway, did tha 
journey, 186} miles, in exactly three hours. 
stop was made at Grantham. 
therefore, was over 62 miles per hour. 
fancy, the quickest run of the stated length on 
record. 


One 
The actual speed, 
This is, we 


THE largest sailing vessel afloat was launched 


last week from the shipbuilding yard of Messrs. 
Harland, Wolff, and Company, of Belfast. 
named the Walter H. Wilson, after one of the 
partners of the firm of builders, and is for Mr. 
Samuel Lawtber, J.P., Belfast. Her measurement 
is 300ft. by 42\ft., by 25ft. 
100 Al at Lloyd's. She is built of iron, has four 
masts, three of which are square rigged, and is 
capable of carrying 4,000 tons dead weight. 


She i3 


She will be classed 
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QUERIES. 
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[47976.1--Bone Calcination.—Will some reader of 
e ours ” favour me with a few hints on the calcination of 
bons? A description of furnace and titie of a good 
book on the subject will be very acceptuble.—Bove, 


(47377.]—Casting Small Articles in White 
Metal.—Will some correspondent inform me how best 
to succeed on casting ems)l articles in white or Britannia 
metal, such as valves fur dry gasmetery, valves and 
valve-boxes of w t meters, and various other non-corro- 
sive fittings ?—-METtAL. 


(47378.1—Legal.—To Mer. Wertarrr ELD.—I am 
saddled with a wife who constantly gets drunk, assaults 
me, and damages my furniture. Will you say what I 
cando? I am a professiunal man, and do not Want an 
exposure.—M. B. 


(47379.] -Model.—Would some fellow-reader give the 
exact proportions of port-ways, crank-shatt, working- 
gear, &c., tor a cylinder lin. bore and 2in. stroke ?—Mr- 
CHANIC. 


[47380.]—Clarh’s Process for Softening 
Water.—To * Nux Dor.” —Kindly give particulars of 
the above (referred to in your reply to 46920, p. 351), es- 
pecially as to quactity of lime required, say, per gullon 
of water ’—H. J. Nouay, 3, Clifton Villas, W. 


[47381.1_—Wildbad and Its Cures.—Perbaps Dr. 
Royston Pigott would supplement his interesting account 
of the above spa. Kindly give invalids some information 
asto the best, or rather easiest way to travel to the Black 
Forest, and what the probable expense of the journey, 
and arojourn there for a month would be for persons of 
but moderate meuns ?—H. J. Noras, 3, Clittun Villas, 


(473S2.]—En gine Query.—Will some of ‘‘ours’’ say 
what lead the valves ot u pair of condensing engines 
should have of the following descriptions 7—Dium. of 
cyls. 20in., length of stroke ‘4tt., and running at 33 revs. 
per min., boiler-pressure 75)b. Also, say what part of 
stroke etcam should be cut off at ? I should mention that 
the load, or one-half of load, is knocked off every five 
minutes.—YousG BEGINNER. 


(47383.|—H ardening.—Wull some of our practical 
turners or forgers kindly givea proper method of burden- 
ing a carriage-axle ? I have tricd, but failed. Iputone 
handful of charred bones and one haudtul of charrel 
leather in a piece of Sin. hot-water pipe, and put in the 
axle, and scaled up both ends with clay, and heated 2! 
hours in a smith’s fire, then knocked box otf and im- 
mersed in salt water, but it did not harden a bit; sol 
hardencd with prussiate of potash, which mukes a can- 
kered mess of it after being got up smooth in lathe. A 
practical amateur will greatly oblige a—Novice. 


[47381.|—Ooil.—_To Ms. FreD. Watkrrn.—I have 
mide a medical coil, the same us you described in the 
* E. M.” on June 9th, 1882, only I have made mine #lb. 
of wire, and the shock is weak. Also the contuct-breaker 
works but very little. I think that there is somcthing 
wrong in the contact-breaker that prevents me from get- 
ting a better shock. I have a Bunsen buttery and a wire 
core. If you will kindly assist me I shall be obliged.— 
G. Tors. 

{47385.]—Spectacles.—To Mr. LANCASTER or Orner 
Ortician.,—I aw near-sighted—the furthest distance tor 
reading ordinary print being about 6m. I fiud thsa 
great impediment in music, and the best spectacles I 
seem able to get do not make me sce like other peuple. 
What I want to know is, if it is possible to buy, or have 
made, glasses that would enable me to read music com- 
fortably at 2 or 3ft. from a musi‘-stand, und which 
would not have any tendency to injure the sight ?— 
Kuarzsicurt. 


[47356.])—Riveting Ship’s Kelsons.—I should be 
much obliged tora sketch of the best riveting machine 
for riveting ship’s kelsone. There is Sin. by jin. between 
flange of trame and kelson lug. What kind of a jaw 
would be required to get on the rivet between frame aud 
kelson? Any hints on shipyard rieveting machines and 
what they are qualifi-d to do, and how to tix them for 
different jobs, wili be very thankfully received. I think 
deck stringers might be done with them.—A. Rutt. 


(47387.)—To ‘‘ Aldebaran.”’—I have bought a 
sccond-hund telescope, 3hn, in diam., and fear L have 
been taken in. Shows small stars very distinctly, but 
they seem to have rays or wings, whereas Iar tola that 
in a good telescope they ought to show u small dise. lt 
answers very Well for sunspots, and shows the lunar 
mountains very clearly. I bave not tried it on the 
plancts. I have taken out the o.g., and notice that the 
glasses are not cement.d together. Should they be ? and 
if so, Which would be the best way to set about it.— 
Georcr Townson, 


(47283.1-Cold-Water Soap.—There is now exten- 
sively sold a yellowish hard soap, with the words ‘* Cold 
water soap,” and “sinclair, London,” stamped on each of 
the bars. As it has a rather peculiar appearance, I 
should lıke to know more about it. Could Mr. Allen in- 
dicate the composition of that soap 7—A Tren Years’ 
SUBSCRIBER. 


(47389.] — Engine and Carriage - spring 
Furnoace.—Can any of your reader inform me what is 
the best form for economy of an engine and carriage- 
spring furnace? My longest spring ix bft. long. Is 
there any economy gained by the arrangement of bring- 
ing the smoke over furnace-hearth before getting away 
to chimney? I saw one worked some time ago by wind 
from blast fanner, but with what results I cunnot say. 
Please describe construction of turnace, with sizes, and 
also height of chimney.—Hompre. 


(47390.]—Foundry.—Could ‘‘ Foundry,” “ Cast- 

on,” or some other of your correspondents, give me 
some particulars as to how the mixtures of cast-iron and 
steel are made? And if cupola is of the same construc- 
tion as is used for ordinary iron-founding? I, myself, 
have made a trial of mixing cast-iron and steel in an 
open cupola, but eorry to say, got nothing out better than 
common iron after all my trouble in getting the diff rent 
clasees of iron and weighing of the old steel rails, &c., 
&c. What I want to get at is a chilled wheel fora 


narrow gauge railway that could be depended on without 
breaking, as the common cast-iron ones generally do. 
The Americana put very good wheels, and all chilled, 
under their railway plant.—Hoonree. 


(47391.] — Portable Lounge Chair. — Would 
some reader kindly give dimensions, with s<etch, of one 
of those hammock or lounge-chyirs, something on the 
plan of the Yankee hammock-chair, or one like those 
used on board of the Trans-At'antic steamers, the frame 
to be of oak, and to fuld up when not in use ?—An AX- 
Teun M. 

[47392.] — Perfumed Pastilles.— Would some 
reader tell me how tə make them /—.AN AMATEUR M. 


[47393.1—Cocoanut Oil.—We have a large cocoanut 
plantation in Singapore. ‘The price of oil at present 
being very low, it hardly pays us to make it. Can anyone 
suggest some profitable manufacture from the oil, so as 
to make it pay ! Our oil is very clear and sweet, as it is 
not pressed.—SinGarorRe, 


(47394.]—-Combustion of Coal.—Having followed 
the replies to the queries on the ** Combustion of Coal” 
with considerable interest, I shall feel extremely obliged 
if Mr. Kanthack would tell me how to caleulate (as 
simple as possible) the weight of air required for com- 
plete combustion into cubic feet.—IGroranr, 


[47395..— Large Tank.—I have just taken down a 
tank 15ft. long, 5ft. wide, 4ft deep, flanged, and put to- 
gether with bolts and nuts. I flud the j ints were made 
with iron borings, each joint being about tin. apart. 
Will some of * ours ” kindly tell me the proper way to 
put tue same together—whether I am to put all the bolts 
in, and then make the joints, or how, and how much 
ee and sal-ammoniac to one lot of borings ?— 

.T. H. 


[47396.}—-Simple Rotary Engine.—Will some 
kind reader kindly tell me toe best form otf the above for 
steam at, say, 3ulb. of steam, to drive a 3in. Britannia 
lathe at the ordinary speed for wood-turning : this to be 
made by myself, so ease of making is one object in view ? 
Please to give all particulars available, with dimensioned 
sketch, and oblige—RotTueg. 


(47397.]—Engraving Machine.—Iread description of 
engraving machine with con-iderable interest, but failed to 
understand how the drill was moved backwards and for- 
wards, so as to form the letters or figures. Would it be 
asking tov much of you to explain more fully the move- 
ments of machine in question to me? I could only sec 
that the drill bas the usual rotary motion; but how it is 
made tu follow the lines of any design, I fail to see 
either from the woodcuts or description. Thisis a thing 
that would intere-t great numbers of our readers I should 
imugine. I thought engraving could not be touched by 
machinery ; but I tind I am mistaken. Your correspond- 
ent, N. S. Heineken, speiks of the *' elaborate and effec- 
tive engraving machines of various makers being known 
to your readers” I should be very glad to ece an account 
in the columns of “E. M.’’ of these machines.— 
ScCRATCHER. 


[47398.1— Lewis’ Incandescent Gas-lamp.—To 
“ Siagma.”’—Will you kindly say whether this lamp can 
compare in economy with the gas-burner at present in 
vers say Sugg’s or Silber’s, using the gus now supplied’?— 
AUGUL, 


{417399.}—Condensing Exhaust Steam.— What 
is the most efficient method, consistent with economy, of 
condensing the exhaust steam of 12-i.h,p. engine, so as 
to reduce back-pressure, water to be afterwards injected 
into bo:ler? Kindly state cooling surfare of condenser, 
and quantity of water per hour required. Would a cir- 
culation of water through condenser and double pipes to 
un open tank on roof be sufficient, and what should be 
the size of roof-tank ? Water is very expensive.—P. 


(47100.]—Electric Light for Workshop.—Will 
some currespondent kindly say which would be the best 
system to employ for lighting workshops where 2v0ft. 
of gas per hour are now burat in common burners, and 
approximate power necessary for same? At least, six 
lainps would be required. Kindly give a hint of the cost 
of apparatus, and of tke comparative economy in work 
ing the gas und electricity, nezlecting the power.—P. 


(47401.)—Coil.—To T. N. Anprews, Plymouth.—In 
your description of coil in the Mrcuanic, March 10th, 
1852, p. 15, you sty nothing about the ends of the puper 
tube being fixed Int» the reel ends, and you also seem to 
have put the paper tube between the primary and 
secondary Wire instead of being round the wire bundle 
and inside of the primary, as surely it ought to be. More 
information will oblige. -W. R.C. 


[47.102.]—Summer-House.—Will any of our mub- 
scribers help me? I wish to make a summerhouse 7ft. 
wide and about the usual height. What size and qnan- 
tity of materials shall I require, as I wish to buy all at 
once? The shape I wish is hexagonal, with cone roof.— 
SECONDS. 


147403.]--Lawn Tennis Court.—I wish to mike 
a lawn tennis court (not turf, in as effective und cheap a 
manner as possible. Cun you tell me tne best way to pro- 
ceed—asphalte, cement, cinders, or what? The groundat 
present is ordinary garden ground.—G. T. S. GILL. 


{47404.]—Railway-Carriage Lamps.—Can any 
reader interested in carriuge lighting tell me how it is 
that there ure so many lamps on our line all with about 
ilb. of oil run over into bottom of glass globes? There 
is certiinly a fault somewhere. Is it in the construction 
of lamps, or in trimming of same 7—Houbne. 


[47405.!—Locomotive.—Will some fellow-reader 
kindly help me out of the following difficulty !—In 
taking out a copper tirebox to put in a new tube-plate, I 
tind in the outside casing plates all round about the taper 
ho'es where the copper stays pass through, more than 
half the thickness of plate eaten away: all the rest of 
plute in gooi condition. Is there a galvanic action 
formed between the iron plates and the copper stays, or 
is it bad copper with tuo mucb arsenic? Having discussed 
the matter over with several parties, but ull seem to 
have different opinions. I should like to hear the opin- 
ion of some of our readers. What is the opinion of W. 
J. Lancaster ?—Hompne. 


(47406.] — Dew-caps.— Can any of your readers 
kindly inform me of an easy and effectual method of 


constructing for oneself a dew-cap fora 3in. refracting 
telescope ’—Tyro. 


[47407.1—Concave Lenses.—Will Mr. Lancaster, 
or some other gentleman, kindly instruct me how to cut 
and finish the gro ves on the edge of oval concave-lenses 
for spectacles with the invisible frames !—C. R. D. 


(47408. —Fivh Glue.—Is glue minufactured from 
tish-skins-——not bladders—any where in Europe ?—where ? 
Avd can the process be giyen in a general way !— 
AMEBICA, 


[47400.j}—Circular Bead-cutter.—I have large 
quantities of small round beads to muke, exactly same 
size us an ordinary led pencil. I use thousands of feet 
of this beading, but should like to know if it is possible 
to cut them with a revolving cutter at once running 
through. My idez was to fix a cutter in some manner to 
a short revolving hollow shaft, pass a piece of square 
yellow pine just cut from the circular saw through a 
Square aperture to keep it from turning round with 
motion of cutter, then through hollow shaft containing 
cutter, and come out tinisned at the opposite side. It 
would require to be quite smooth, even if two cutters 
had to be used. It would be driven from a gas-epgine, 
with sma!l pulley on the hollow shaft. What number 
of revolutions ought the cutter to have per minute to 
work efficiently ? It would be required to cut any 
lengths, from 2ft. to 20ft.—Bean. 


[47410.]-Dry-Plate Intensifier.—What is the 
chemical reaction on the addition of a haloid salt, such 
as ammonium chloride or bromide, or potassium bromide 
or iodide, to mercuric chlor.de solution? Some photo- 
graphers recommend a solution of mercuric chloride 
alone. Does the addition of one of the above-mentioned 
salts increase or modify the action of the mercury? If 
so, in what way ? Have any of your readers tried copper 
bromide,followed by s'lver nitrate, as a dry-plate intensi- 
fier? Ihave, with good effect. It is recommended by 
Abney for wet plates, but I have never read of its being 
used with dry plates. -W. H. 58. W. 


(47411.| Throwing the Hammer.—In the exer- 
cise of throwing the hammer I have_ broken half a dozen 
shafts. Hammer is sixteen pounds weight, shaft 4ft. 
long, regulation length. Is there any mode of seasoning 
the handles? The brexk o:curs from just at the ball to 
about a foot from it, and takes place when the hammer 
linds on the ground. My shafts have been pretty thick, 
and of ash and hickory. Perhaps some one of vour corre- 
spondents could help me out of my difficulty ? — 
SCOTTICE. 


[47412.]—Coul>mb’s Law of Electro-Statics. 
—At line 5, on p. 191, of Prof. Thompson's ‘*‘ Elementary 
Lessons on Electricity,” the force exerted between two 
enarges of electricity is said to be invers-ly proportional 
to the distance between them, But the formula giyen 
lower dowa in the same page makes the proportion in- 
versely as the square of the distance. Which is correct ? 

B.A. 


[47413.1—Marble.—A month ago I brought home a 
Carrara marble figure from Pisa. I vow find that spots or 
blotches of a very pale buff colour are appearing all over 
it. Iam told that this is a common fault with white 
marble. I hive tried plastering on a coat of thin stucco, 
leaving 24 hours and then washing off ; but this does 
not seem to be effectual. Can any correspondent give 
advice, or help me to the best method of cure !—Vcr- 
CANITE. 


[47414.|-Substitute for Leather Disc.—I have 
a small machine in which-I use a metal disc to tarn a 
leather disc instead of a pair of bevel-wheels : but I find 
that the leather wears very soon. Could any reader in- 
form me of a paste or composition with which to coat 
the leather so as to protect it ?—A Down Mecuanie. 


[417415.]—Organ Stops.—Will Mr. Dresser or other 
of our organ correspondents kindly give me a few bints 
how to voice the p'pes of a clarabella stop? Several 
pipes I have tried have always a chifling, and in others a 
quivering whenever they speak. How can this be over- 
come? [should also like to know if the inside of the 
cap ought to be hollowed as in Fig. 25, No. 8 of Mr. 
Dresser’s vrticles, or like Fig. 22? Also, the nicking : 
ought it tu be straight, or should it run obliquely across 
the block ? I may say that the pres-ure is 2in., and the 
pipes are cut 2-7, and the lips left thin. Any informa- 
tion will oblize.—L. G. 


[17416.]-Aluminium—Mellogen.—I thank Mr. 
E. Sellon and will communicate with him. Iam obliged 
to Mr. Alfred H. Allen for his wish to disabuse my mind: 
but had he carefully read my communications, he would 
have learnt that it wus no ‘“ hopeful method,’’ but a 
thing actually accomplished. As he is so interested in 
aluminium, he may extend his interest to otber like 
appsrently difticultly reducible metals, and wil be 
pleased to hear that I find no dithculty in reducing mag- 
nesium and o'her metals by a process of my own, and 
without the nid of sodium. Thanks for the answer to 
my query ‘*Me'!lozen.’? I really wished for t-e chemical 
formula of action. Given C and H20, how does the 
electric current produce C};H20,2 Ihave a theory, but 
at present only a th-ory, and I should be glad to learn 
from one who knows.— ZELIA NAIEN. 


(47417.;—Varnishes.—1. What is the best work on 
the making and properties of the various painter's and 
coachmaker’s varnishes, and who arethepublishers? 2. 
Do-s cop:l gum possess any special properties for 
making varnishes not to be found in other gums, and 
what are they ? 3. What is “ prepared paiaters’ copal’? 
—T. Mackknzir. 


147418.|—-Refrigerator.— Would it be possible to 
construct one on the compressed-air principle, of moder- 
ate co-t, and to be worked by hand, so as to be available 
for domestic use 3—ARIEL. 


(47419.])—Riveting China, &c.—Can any reader 
of the “ E. M.’’ inform me as to the process in riveting 
broken china, &c., or if there is any published work 
giving such information ?—JonBeEr. 


[47420.}—Steinheil’s Eyepieces (page 397. 
“E, M.”—How are they constructed ? ill some cor- 
respondent kindly give diagram !—Zrra. 


[47421.]-Transparent Gum.—Cun any of ‘ ours is 


| tell mz how to increase the transparency of dissolved 
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or for smaller quantity take one-eighth of cach. Is there EA Yyy yy 
a simpler method than weighing for getting proportions ? Yi) ty 
What proportion of beeswax to turps is best? Is Yi BUll YS“, 
Japan varnish the same as Japan black sold at 1s. per Hy yy R 
bottle ? I purchased the “ Danabook”’ and other neces- YY) YUMA YY 
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fault of the cement, and is there any means of remedy- 
ing this defect? The cement is usually mixed 1 to 1 of 
fine sharp sand, andthe fluor kept under water for some- 
times a month to properly harden it.—A Me.tine 
MECHANIC. 


gum? Ihave had the best gum-Arabic, which, although 
white, is not transparent, and when dissolved hus a 
slightly starchy appearance. Can it not be made in its 
liquid state to appear almost as transparent as pure 
water ?—S LUTION. 


(47422.)}—Stamping Notepaper.—Having some 
notepaper to stamp with in white colour, I find the 
colour I use (flake white and stamping varnish) turns a 
grey colour. Would any of your numerous correspond- 
eats kindly inform me 1f there is any other varnish or 
compound to be used with a ster] die that would keep 
the colour pure white !—Onez 1n A Fix. 


|47423.}—Diabetes.—Will Dr. Edmunds kindly give 
a simple test for sugar in urine ? A fri-nd of mine who 
has lost two children through this dis+ase (although 
attended by good doctors) wishes to keep a check on it, 
and to know of its presence before it is sofargone. Is 
there any diet to be recommended to anyone who is sup- 
posed to be diab-tic, and what would be the best thing to 
xlo if sugar were detected by the test? Local doctors 
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Att Communications for this department must be 
addressed to the Chess Editor. at the office of the 
Ewauise Mecuanio, 31, Tavistock-street, Covent-garden. 
W.C. 


PROBLEM DCCLXIII.—By J. W. ABBOTT. 
Black. 


«seem to know very little about this disease.—E. F. C. a yy Y Yj E] A f 
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(EEJ RAE de aera vg) Vessels for Epsom 
and Glauber’s Sualts.—Can any of your readers 
practically acquainted with making the above salts say 
what is the beet kind of vessel for cooling and crystallis- 
ing them? Iam much troubled with some iron ones, 
each time emptying of the salts, those lying close to the 
iron bring away a dirty brown dixcolouratioa, causing 
much loss, having to be separated from the rest and 
worked over again. What could I coat the pans with to 
cemedy this? Ordinary paint seems to have no effect.— 
ANXIOUS. 
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(47425.]— Electrical Measurement. — Would yoru oO 5 URALA 
gomeone give me information respecting the following ? yy 8 yy $ Uy 8 GA, 
-— Equal defiectio.s on the same galv:inometer always Wy ty j thy pp 
equal the same ‘‘current.’? Does the same deflection á ZY YUL ty WY 
on the same galvanometer always equal the same ti OA, YW ty 
** electromotive force,” and the same with *' resistance” ? YUMA WAA AA YM 
—STUDENT. WH; Uy UE, 3 YY 
(47426.]}—Reynard Incandescent Light.—I Wi YY NG UG $ 


have endeavoured to obtain this light by following the 
-lirections given in Nature of June 1st: with petroleum 
I obtained no light at all; wih benzoline I get a blue 
Hame, but fail after repeated attempts to make the 
platinum gauze incandescent. No doubt there are many 
readers uf the “ E. M.” who have tried the light. Will 
~ome of them suggest any cause for my failure ?—S. 


{47427.]—Calculatiang Strains in Boiler.—Will 
‘*M.I.C.E.’’ tell me wh) the following sum shouldbe 
multiplied by 2 !—A boiler Gft. diara., 501b. pressure and 
fin. plates. First, 6 x 60 x 3+8=112'5 for strain on 
circumferential seams ; secondly, 6 X 50 x 3 X 28 == 225 
for strain on longitudinal seams. Why multiply by 2 iu 
second case? What is resisting strain of same? Will 
** M.I.C.31s.”"" also notice query 47291, p. 387 !—Joun. 


[47428.|—Etchiong.—To “ R. B.”—I am much 
obliged to * R. B.’* tor his answer to my former query, 
and for kinlly offering further assistance, of which I 
now wish to take advantage. Not understanding any- 
thing about chemis's’ w-ights, &«., I find rather a diffi- 
culty in finding the rizht proportions fur mordant. Will 
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PROBLEM DCCLXAIV.—By C. A. GILBERG. 
From Breatano. 
Black. 
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“ R. B.“ tell me whether the following are right ?—I REG Veal; 
9r - aio i e tal-i 92913 . Vit Us Uees titel? 
rave troy weights, decimal syst m ; taking “032151 troy UY VIL, WY 
oz. to = 1 gramme, then taking three figures of the ANY Yip, RLA 
vO] € ivo Fa - eae Z z’ ja 
decimal to ve near enough, gives ior the mordant, hydro- ARLA A AREA 


chloric acid 3'215, chl rate of potash ‘643, water 25'292, 


sary articles. ‘Lhey give every fatisfaction, but the 
ground seems too thirk with two coats for the point to 
zet through easily. What is the advantage of smoking? 
This ground seems to be a ditfereut mixture, smelling of 
ether.— RoGATOR. 

(47429.]—Electro - gilding.—In gold - plating 
broeches [ never can get the plating to cover the sulder. 
How can it be done ?—.\ Amatune. 


[47430.]—Instautaneous Photography. — To 
Mr. W. Ronixsos,Jux.—L am much oblised for your 
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White to play and sui-mate in three moves. 


SoLUTION TO 759. 


reply. I have since used some other plates, and the Wee Hines 
results are better, but not quire satisfactory. The centre 1. QtoQR7 1. Kt tol Kt 3 
of the picture is very good, but at ihe ends of the plate 2, Q to K ktsq 2. Anything 
there is scar-ely anything to be scen, and then in devel- ʻa) 1. Kt to K B 2 (D` 
oping they become suv very thin, und the hypo. cleus it » K takes Kt m 2 Ansşthi ' 
nearly all off the glass ; in fact, if I lett them in the fix- > Mates 3 g ylang 
ing as long asthe many tooks I have read recommend, ar ER 
there would be nothing but clear glass. With regard to (bL) 1. Kt at K BS moves 
the lens I use, there is only one stop, which is described 2. Q to Q4 ‘ch) 2. K takes Q 
as anf, stop.—Tyrv. 3. Mates 

f47431.]—Speed.—Would some one kindly work out 
the following :—Two trains approaching each other, one SoLUTION To 760. 
is 30 yards long, running at 50 miles per hour; the iyo 
other is 36 yards long, running at 40 miles per hour. White Black. 
What time elapses from when the engines meet until the 1. RtoK R2 1. P takes P (a) 
brake-vans are clear !—S. W.J. 2. R to Q Kt3 (ch) 2. P takes R 

(47432.1—Locomotive Boiler.—To “E. L. P.,” 35. BtoK B2 3. P mates 
or Orurers.—Shall be obliged to any reader for answer. (a) 1. P moves 
1 wish to know if coppersmiths understand the making 2. QN to K ht 2 2. P moves 
of model boilers fitted with tubes, and having a proper- 5, Btok Bez 3. P mates 


made tirebox to burn coal or charcoal ? Also, how is the 
starting valve made that turos stvam on or off inside of 
boiler ? Should the dume be pliced over the juoiat of 
valve, and bow isitp ssible ts g t at it to repair if the 
dome i+ rivetei ont» boiler?) Sno ld che supplys-pipe 
in boiler be placed high up, so that it is clear of water ? 
Would a boiler Win. long by Sia. diam. supply st-am to 
a pair of cylinders uf tjtn. long ? -W Ricutarps, 


'17433.]— Portland Cement Floors in India. 
-— In India the doors of houses are usually made of either 
brick and mortar concrete Wel rammed, and then 
plastered with lime plaster of a more or less fine quality, 
or clse of brick set on edee in mert r and then plustered 
as above. It bas lately been ound a great improvement 
to lay on this a tine layer of about fin. thickness of 
Portland cement, as the ement sets rueh harder than 
the ebunam (lime). My dithculty is, that the Portland 
cement alwost invariably cracks all over the tl-or after 
being down fora shot time. and in some instances separ- 
ates from the flour beneath and shells of Is this the 


NOTICES TO CORRESPONDENTS. 


Is problem 757 the Kt at K Kt 3 should be at K B 2, and 
a P should be placed at K Kt 4, in order to avoid a 
second solution. 


Scumctcke,—You have hit 760, but have missed the 
point of 759; there is no mate if 1. 
5 Q to Q4 (eh) 5 Bto W B6 (ch) 
K tikes Q 7 JAL covers i 
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* CHESS STRATEGY,” BY S. LOYD. 
AT last the long-looked for volume by Mr. S. Loyd has 
appeared, and we think that in interest and value it 


must far excced an~ one’s expectations, though no doubt 
they were high, owing to the great repntation et the 


author. In fact, it is not too much to say that no collec- 
tion of problems hitherto published comes anything near 
the present one, and that because we not only have 500 
of the writer’s best compositions, but (what is perhaps of 
equal value) his own views on the various subjects in 
connection with the art. These views are not laid down 
in any precise or formal way, but in a delightful, gossip- 
ing style which makes the book as attractive as a good 
novel. The fault or weukness of pr-vious collections (if 
we may except Klett’s and Kohtz and Kocklehurn’s) is 
that the problems have been published simply in order 
of moves, without note or comment: so tuat there was 
no connection between them, and nothing tv intere-t 
except their own iotrinsic merits ; but here, if the author 
does not take us into his workshop, he does what is 
better : goes thoroughly into every point (ʻo use his own 
words) ‘‘upon the d fects as well as the beauties of the 
art, showing his way of composing and solving, how to 
get new ideas, and how to judge of their relative merits.’” 
Accordingly, we have pregnant remarks, with illustra- 
tions, on such subjects as ‘crowded positions,” 
“ economy of force? “end games,’? ‘key moves,’’ 
‘‘neatness,” ‘old style problems,” ‘“ probl m solving,” 
‘* surprise moves,’ “ suggestive problems,” ‘ two 
movers,” ‘problem building,’ ‘‘ sacrifices.» Thus, 
every page isinteresting ; and although we expecta good 
deal that the author lays down will be questioned (espe= 
cially with regard to his definition of * problem” and 
his views about two movers}, it is none the less valuable 
on that account. We intend +hortly to give a few 
prob'ems extracted from the work. Copies may be ob- 
tained from J. Watkinsun, Esq , lairtield, Huddersfield, 
at 128. each, post free, 


ANSWERS TO CORRESPONDENTS. 


*,° All communications should be addressed to tha EDITOR 
of the Enauish MECHANIC, 31, Zavistock-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for ulustratiuns on separate pieces of paper. 2. Put 
titles to queries, and when answerng queries put the 
numbers as wellas the titles of the queries to which the 
replies refer. 3. No charze is made tor inserting letters, 
queries, or replies. 4, Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or where 
tools or other articles cau be purchased, or replies giving 
such information, cannot he inser ed except us ndvertise- 
ments. 6. No question asking for educational or scientitic 
information isuuswerel through the post. 6 Letterssent 
to correspondents, under cover to the Edi'or, are not for- 
warded; and the names of correspundents are not giver 
to inquirers. 


*,* Attention is especially drawn to hint No. 4. The 
space devoted to lett-rs, queries, and replies is meant for 
the gen-ral good, and it is not fair to occupy it with ques- 
tions such as ure indicated above, which are only of mdi- 
vidual interest, and which, if not advertis-ments in them- 
selves, lead to replies which are. The © sixpenny Sale 
Column ” offersa cheap means of obtaining such informa- 
tion, and we trust our readers will avail theinselves of it. 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, July 12, and unacknowledged 
elsewhere :— 


Tuturso Mecw#antes’? Ixstiretz.— Starley Bros. — J 
Hagger.—G. Hudson.—J, Francis.—F. A. Millar.—R 
Murray.—.A. M. Read.—J. Gillott, Jun.— w. F. 
Stanley.— (t. Calver.—G. Plant and Son.—Cunlisfe and 
Croom.—A. MacNab.—G. J. Hewson —E. Bryce.— W. 
R. Hicks,— Etna.—W. B.— 8. B.—W. M. Gariner.—C. 
J. Liitle.—Miner.—J, Smith.—W. K. H. &.—kigel.— 
New (Querist.—Spelter.—E B. Fenessey.—Tourist.— 
A Mongeril.—kE. M.—G. Tolman.—Deh.—H. B. C., 
Lambeth. 


Fixes Lector. (What sort of a book do you want? 
* Marine Engineering’? wpplies to many branches. If 
the * Marine Steam Engine,” see Seunvtt’s work with 
trat title, published by Longmaus.) — Corsunta. 
(Native alum is found jn the : hupe of a potash alum 
on ulum-siute ina few parts ot Britain. The alum of 
commerce is manufactured from alum-schists, or clay. 
and is, we should say, a profita le uudertaking.ji—C. 
ADAMES. (If you reter, you will see thut the article is 
quoted. The Fig. is a diagram, and the part that has 
puzzled you is merely to show how the s»pply-pipe is 
attached, It need not taper smaller, and you can use 
either steam or air.)—Deavuautsmax. (You will find 
the rule in p. 259, No. S12, or with diaziam in p. 457, 
No. S51 ; also p. 599, No. $83.) —G. L.C. E. (Yes, it 
will do. Run it through some melted parattin wax, if 
you tike.,.—M, OLLINER. (1. Nothing serious. 2. Itis 
u very useful book, uf that is what you mean. 3. It 
does not treat of personal health, but of sanitary ar- 
rangements.j—Jas. Cacvesnent. (Dissolve she'lac in 
pure methylated alcohol; add lampbliek and, if you 
wish tor a jet black, u little prussian blue.)—Oxy 
Anxious. (We do not knuw; 1t isa tradesecret. There 
are, however, several proc-sses.)—E. H. (For boomer- 
ang see p. 124, No. 313.)—H. H. (It acts as an indica- 
tor ot a change in the weight of the atmosphere in its 
locality, but is scarcely u barometer. Itis, however, a 
ugetul prognosticator of the weather, and is not more 
often adopted because the water evaporates aud be- 
comes dusty and dirty. If seme coloured suluti n made 
with boiled water is used, and the upp:ratus is pro- 
tected from dust, it will be foun? useful us a weather- 
glass, but it can never tike the plice ot u burometer.) 
—H. 8. T. Biseor. (Your idea 1s quite correct )—A. 
Fraser. (See p. 100, No. 830. You iunst serve an ap- 
prenticeship or work in the engine-r0o0m.)—R. H. S. 
(Many recipes in tack numbers—p. 111, No. $63, for 
instance.)—A Sattor G. H. (Cioek-sprin. wail do, but 
we beheve they ure to be bought reuny cut. Tle the 
tip to sharpen ; near the serew to flatten.) —D. J. (You 
mean the *auzglomera e” Peroxid- of mana cere, 
gas-carbon, and rosin, moulded under great pre:sure.) 
—Painru.. (Bunions. appurently; but exumination 
necessary.)—G. W. (Both ree:pes bave been tiven 
several times, but the colowrof the last is a trade seeret, 
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Brunswick black is made by dissolving asphaltum in 
boiling oil, and thinuing with turpentine. A common 
kind is made from pitch.)—R. W. (We doubt if there 
is such a book.)—J. Tisrtas. (Too much of such a 
drink would n t be beneticial; a tablespoonful of oat- 
meal to a pint of cold water, makes a wholesome anil 
satisfying drink, and weak cold tea, with a slice or two 
of lemon squeezed into it, is palatable and thir-t- 
quenching.)—Sempek Finevuis. (Diluted nitric acid 
will remove it: use carefully.)—Sy. Ssirn. (Tre 
filtering m-dium is choked up, and the water is really 
not filtered st all. You will have to send it to the 
maker to be refitted, but the best advice we can give is 
to discord it altogether, and buy a filter with a remov- 
able top, so that you can clean the charcoal block once 
a week, and substitute a 1:resh one when worn out.) 
—PavocuL. (Received; but in this instance we had 
not room for reproduction.) -Oxe 1n a Fix, (You can 
obtain a copy at Somerset House, for n small charge.) 
—R. F. (You had better give up smoking ; it does p'o- 
bably induce dyspeps‘a in some men, and you seem one 
of them.)—Novics. (They don»t require any artificial 
heat at all now. You will find a recipe for making 
them into wine in No. 345, p. 179; but such grapes are 
wasted in wine. To make a preserve, treat in same 
way as other fruit. Grapes ripened in a house should, 
however, be eaten as they are. You can preserve by 
cutting the bunches with long stems and putting them 
in Lott e: of water.)—Der’Rinc. (We have giv-n many 
recipes for graphs. Use more glueif itis too soft. Good 
clear glue—not Nelsun’s gelatine, which is wasted on 
such thiog:. Dissolve aniline violet in alcoho!, and dilut- 
with water.)—A AsAturRrE. (It is lacquer, which you 
must cl-an off, and pickle the metal in nitric acid; 
then relacquer. It is an artrequiring much skill, tobe 
acquired only by practice.) — Watrer-Guass. (1. 
Answ-red directly or indirectly in every volume—see 
pp. 9, 80, 172, present volume, for instance. For the 
other question see some of the text-buoks and the 
Nautical PN E LINIST. (Spohr’s book is con- 
sidered one of the best ; but lessons from a teacher are 
more necessary with the violin than any other instru- 
ment. There are some useful hints on p. 94, No. 784.) 
—OnNE UNSE1TLED. (Seep. 47, No. G52. For particu- 
lars apply tọ Mr. W. C. Buenet, 10, Blomfield-street, 
Finsbury-circus, E.C.)— Gro. Smita. (In type.) 


Every Workman connected with the Building 
Trades requiring a situation should advertise in “ THE BUILD- 
ING NEWS,” published every FRIDAY, price Fourpence, 
at 31, Tavistock-street, Covent-garden London, W.C. 


“THE BUILDING NEWS” is the Principal Journal, repre- 
senting Arciitects and Builders, and has the largest circulation 
of any Professiona! Journal in the kingdom. 


Every Workman should insist on seeing “THB BUILDING 
NEWS ” every weck at his Club or Coffee House. He will find 
more ‘‘ Lists of Tenders ''' for new werk init every week than in 
any similar paper, and can thus jcdge where work is likely to be 
had. He isalso specially invitea to make use of “ Intercom. 
munication” if he wants to know anything about his trade ; to 
write to the Editor if he has any suggestions to make and to 
ad vertise in the paper when he wants work. 


The charge for Advertisemente for Situations is One Shilling 
or Twenty Words, and Sixpence for every Eight Words after. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


5s. 6d. for Bix Monthe and lis. for Twelve Months, Post-free to 
any part ofthe United Kingdom. For the United States, 138., o1 
3 dols. 26c. goia , to France or Belgium 13s., or 16f. 60c. ; to Indis 
via Brindisi), lés. 2d.; te New Zealand, the Cape, the West 

ndies, Canada, Nova Beotia, Natal, er any of the Australian 
Colonies, 13s. 

The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspape? post, but must be remitted for at the rate of 
3d. each to cover ertry postage. 

Messrs. James W. Queen and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
26c. gold, or Thirteen Shillings per annum, post-free. The copiee 
will be forwarded direct by mail from the ublishing office in 
London. Al) subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to complete volumes they must be paid for at the rate of 
4d. each copy, to cover extra postage. 


Vole. XXIV., XXV1., XXVIL, XXVIII. XXIX., XXX., XXXI., 
XXXII.,and XXXTII.. bound tn cloth, 73. each. 
(Vol. XXXIV. Now ready.) 


All the other bound volumes are out of print. Subscribers 
would ao well to order volumes as soon os possible after the con- 
clusion of each half-yearly volume in March and September, as 
only alimitee qaumberare hound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d 
each, through any bookseller or newsagent, or 24d. each, post-free 
from the office (except index numbers, which are 3d. each, or 
post-free, 34d.) 

Andexes fur each halt-yearly volume up to Vol. X. (except Vols. 
II.. III., IV., V., and X.){ncluaive.2d.each Post frea 29d. each 
Indexes to subsequent vols., 3d. each, or post-free, 34d. Cases for 
dinding. le. 6d. each 
*,° Bubscriders are requested te order Cases and Vols. ehroase 
their booksellers, and not te send direct. The regulations of the 
post-office prevent their transmission through the Post. 


CHARGES FOR ADVERTISING. N 


Worde oe ae ee ee ee oo oe 2 8 
Every additional eight words.. we ss ee .. O 


Front Page Advertisements Five Shillings for the first 40 words 
afterwards 9d. per line. Paragraph Advertisements One Shilling 

er line. No front page or paragraph advertisement inserted for 
ess than Five Shillings Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


8. å 

Twenty-four words .. is ae oe es 2 3 
For every «cucceeding Eight words.. a ye .0 3 
ADVERTISEMENTS ın the SIXPENNY SALE C UNN 
b. d. 

Bixteen Words T ee ee oe ry ee ee 0 6 

For every succeeding Elght Words ce . 0 6 


*.* It must be bornein mind that no Displayed advertisements 
can appear in the “ sixpenny Sale Column.” All advertisements 
must be prepuia ; noreduction is made on repeated insertions, 
and in cases where the umount sent exceeds One Shilling the 
publisher would be grateful if a P.O.O. could be sent, and not 
stamps. Stamps, however (preferably halfpenny stamps), may 
be sent where it is inconvenient to obtain P.O.0.'s. 


The address 18 included as part ofthe advertisement and charged 
for. 


Advertisements must reach the office by 3 p.m on Wednesday 
te insure insertion in the following Friday's number. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their coples direct from the office are re- 
uested to observe that the last number of the term for which 
their subscription is paid will be forwarded te them in a rixs 
Wrapper, as an intimation thata fresh remittance la necessary,|f 
it is desired to continue the Subscription. 


Hollowav’s Pills —Weakness and Debility.— 
Unless the hloud bo kept ina pure state, the strongest constitu- 
tion will fail and disease sunervene. These truly wonderful Pills 
pussess the power of neutraliting and removing all cuntamina- 
tions of the blond. They quietly but certainly overcome all 
obstructions tending to produce ill-bealth. 


OUR EXCHANGE COLUMN. 


———_+o-— 


The charge for Exchange Notices is 8d. for the first 24 words, 
and Bd. for every sxcoeeding 8 words, 


—+++—__ 


Horizontal Engine and Boiler, all fittings com- 
piete: 4 hore- power boiler, 9ft by 2ft. 7in. Exchange for larger. 
. CREEN, Wolverhampton. 


Drilling Stand. made of 2in, iron, 4ft. 6in. high, 
with jib lit. Jong, swing brace with 36 best steel drils, with 
screw for feed. Off-ss of anything us-ful invited.—219, Walton- 
read, Liverpool. cwci. of slide-.:est tools, alı best cast steel. 
Offers as above. 


Thirty-four Vols. “ English Mechanic,” bound, 
complete and clean. Wanted cottage piano, er offers.—J. Woon, 
189, Weat-terrace, Burley- Wharfedale, near Leeds. 


76 Microscope Slides for Exchange. Also Micro- 
scope Turn-table ~—Lintin, 170, Freedom-ro.d, Sheffield. 


Gocd Norwich yellow cock Canary. Exchange.— 
Wituiasm Ricoy, Walmer Bridge, pear Preston. 


{ dry-plate Tourist's Camera, complete ; for 
Lautern Slides.—Sureaman, 147, \lerenc:-road, Lower Clapton. 


Two Lathe Heads, 6lin. centre, 4 chucks, socket, 
and two T-rests. Exchange.—C BLANCHARD, 4a, Little Church- 
street, Edgwure-road, 


Clarionet Stop of Organ Pipes, 42 notes, from 
tenorC, spotted metal, Landon made aud voiced, nearly new. 
Offers wanted.—Havarp and STEVENSON, 103, Byrdeley Park- 
read, Birmingham. 


Seventeen 23. numbers of “ Cassell’s History of 
EngoLann,” uansolled. Also quirter-plate Camera. with dark 
slide, focussing lens. and instructions, cost 33s. Gd. Wanted, 
Slide-rest, or other engineer's tools, in exchange.—HARDY, New- 
town, Yeovil, Somerset. 


Photographie Apparatus (complete) wanted for 
Hals<’s ten guinea Galvacic Machine, in good working order, 
fur curing rheumatism.—WILLIAN ANDERSON, 3, Brookdale. 
avenue, Ilfracombe. 


What off:ra for Gem Sewing-Machine on beautiful 
stand, useillating treadle motion, Photographic Dark Tent, 
Quarter Dry Plate Cumera ana Lens ?—8, Scorr, Patring:on, Hull. 


Wanted to exchange. Watchmaker’s Balance 
Ware.-Crttixne Enoine 6 cutters, 346 , or other goods ; fur good 
Telescope, with day and night eyepieces.—E. Scott. 


“English Mechanic.” Vols. XXIV., XXV., 
XXVI., XXXIV unb und. What offere. Also box of Murquois’ 
Scales. Uffers —L Jacor, 41, Grosvenor, Bath. 


To Amateur Mechanics.—Small Steam Engine, 
lin, bore, din. st-ake, verticul. Wants slides for c: oashead fixi- g 
up. Also Vol XXT.. XX1., XXI, ENGtiso Mecuanic, clean, 
unbound. What offers? Smal bench lathe cr bicycle partes — 
Frank Dyson, Delph, Siddleworta, near Manchester, 


Tricycles, one or two good wanted. Exchange for 
House Painting, GQraming, &c. : experienced workmen. Contract 
or otherwise.—Marriuews, 31, Nevitle road, Suuth Hornsey. 


THE SIXPENNY SALE COLUMN. 
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Advertisements are inserted in this column at the rate of 
62. for the first 16 words, and 6d. for every succeeding 
3 words. 

— e 


For Sale. 
Collographic Photographs for Machinery and Trade 


pera: Sample and list for 2u.—PumPueer and Dar, Birmiag- 
am. 


“The Night-light Clock.’’ Ilustrated and 
described on page 370, Nu. 848. Price, carriage free, 58, 6d.—F° 
Rosenteon, 13, Greek street, Soho, W. 


Lathes, Lathes, cheap good screw-cutting, from 
£lu. Easy paym uts. Hire system First-class toola.—Makin, 
Cupola, sheffield. , i : 

Elect: ic Machines, Indicators, Bells, Batteries, 
Wires, Switches, Terminals. Curbons, &c.—Kinoe and Co., Elec- 
tricians, Brietc ll (L st Twopeace.) : 


Beautiful Cloth Dress, in all colours, price 8s., or 
8d yard. Patterns, one staup.—Fiaru, Kukgate, Wakefield. 


Stammering speedily and effectually Cured, per- 
sonally or by curr*spoudence Testimoniais trom all classes.— 
Vox. M., Wara's Library, Grusvenor-roud, Highbury, London. 


Oval Frames.—Caprut, Oval Turner, 79, Multon- 
street, Dorset square, N.W., Loudon. 


Bench Drilling Machine. very strong, invaluable 
to umuteu's. recurely packed tor 308.—HeecHING and Goose, 
Mareham.-le- fen, Buston. 


Gutta-percha Tissue, best, quite new, free 1s. 4d. 
per square yard.— W., Brewery House, Nenagh, Ireland. 


The Cuttriss Electro-motor, 30s., the cheapest and 
most powerful fur size, guurnateed to drive any domesti. 
ere machine.—Ciairnies, klectricians, 85, New briggate, 

ceas. 


Launch Engines, different sizes, good and cheap. 
State requuemeais —JouN Mipuceton, l6, Hope-street, Glasgow , 


J. J. Aliingham, Mechanical Engineer, 91, White 
Rock-street, Livecpuvol, makes and repairs movel machinery, 
etu. andis opea to undertuke agencies for sewing machines, 
bicycles, tricycles, fretcutters, wringers, Cte., etc, 


Dynamo Castings and Wire for Machine for six 
10 candle iucundescent, or one arc, 308.—Paragick. 


Incandescent Lamps, Batteries, Wire. All 
Electrical Apparttus and paris.— Patrick, lba, White Lion- 
street, Chelsea, 5.W. 


Foreign Stamps, 1,000 well-assorted, 1s. 2d. free, 
69 varieties, 69. Sheets on approbation., Good discount.— 
SriveeTen Hepnon, l4, Guilford street, Russell- square, W.C. 


Engineer’s Spring Steel Tape. nickel case, French (2 
metres) and English (6 fect) measure. Pust free 33., 6d.—B. Burns 
and Cv.,10 Castle-place, Belfass. 


Twenty-horze, Seven. Four, Two, and one-horse En- 
GINES.—JaMES SutTc.itrre, Princess street, Granby-row, Man- 
chester. . 

Blecnum Spicant and Parsley Ferns. 1s. per dozen, 
free.—James Dovr, Low Fold, Ambleside, Westmoreland. 


§ lver-on-Glass Mirror, simply mounted (equatorial), 
with screw motions. Very gooa deflaitiun, £7 —Krv.8. Mires, 
Droylsden Rectory, Manchester. 


Numerous and Instructive Illustrations of modern 
can alae and boilers, 24 stamps.—23i, Swan-road, West 
romw.co. 


Hop Tonics, Ingredients for preparing, post free, 
8 or 14 stamos.—Jones, Chemist, Westmiaster-road, civerpool. 


Selenium. — What offers for 1}oz. in broken 
cylindera. Perfectly pure, govud sample.—D. Wirtiaxs, 60, 
Kellett-road, Brixton, London, S.W. 


Musical Box, ia excellent condition, 3 tunes, very 
cheap, price 123. 6d.—Bincua tt, Junior, 5, Mark-lane, London. 


Transit Instrument, 2hsin. O.G., by Worthington, 
£15; 7tin.o g. by Dollund, no ccll £20. Air gun by Phipps, £5. 
Quantity of astronemical books. Send for list —MRs. ALMOND, 
Westgate, Dewsbury. 


10,000 Fine Art Fhotos, Actresses, Celebrities 
eG Statuary. &c , from 23 pe'13. Unrivalled collection, 
—WILLIAMS. 


Send for Packet on approval. Superior Copying, 
Enlargiag, Painting, &c. Lists free.—T. Witriiams and Co. P. 
12) Bridgnorth. Agents wanted. 


Wheel-cutting. Fluting, Grooving, and Spiral- 
cutting Apparatus (new),:pindles of steel hardened, frame and 
puleys of gun metal. Cheap, Ws. -J., Rio Cuttage, st. Thomas, 

xeter. 

Parker and Westos’s ‘ small ”’ direct-acting Steam 
Pump nearly new, and perfect), cost £16 10s., casn £7.—As below 


** Engineer,’ from May, 1880, t> July, 1882, 113 
clean copies, 25s.—R,, 36, High-street, Welshpool. 


Lathe.—Bar Bench Lathe, 3in. centre, 3ft. bar, four 
chucks, tap fer tapping wood chucks to mandril nose. Offers 
invited, or cash,35s.— W., 89, Tasman-road, S.W. 


Photographic.—Qunirter-plate Camera wlth Por- 
trait lens, tripod. Two dark slides, dipping bath, and printing 
press. Offers invited, or cash, 30:.— W., 39, Tasman road, 8.W. 


Patents.—Shbare in a Patent for which there isa 
prospect uf extensive sale on easy terme. 


Patents.—Inveators wishing to perfect, protect, and 
sell, or work practica’! inventions coanected with electrical or 
other mattera3, may com nun:cate with F, M. Rocers, 21, Fiasbury- 
pavement. : 


100 coloured Stencil Designs (full working sizes), 
with patent tool and copyright inscructsons for cutting stencil» 
by new process, lys. Carriage free.—Caartes Lewis, Decorator. 
‘Welshpool 


2}in. back-geared Lathe, planed iron bed, 30s.— 


Teornee, 2, James ‘turner-stieet, Winson-green, Birmingham. 


Micro Photos —List of 35> one penny stamp.—E. 
ana A. Dancen, 486, Stockport road, Manchester. 


Telephone Transmitters and Receivers. The 
loudest an’ cheapest made.—NeEwtun and Co, 13, Hill-street. 
Birmiogham. 


Foreign Stamps, 129.—B8ierra-Leone, Barbados, 
Newfounclaod, Brazu, Japan, Guiana, Orange sta es, Finland, 
7d.—K1i LINGLEY, Upper Fox-street Leicester. 


Bicycles, Bicycle Fittings, Anvils, Bellows, Stockx 
and Diee, fueirons, Vices —Repiirs dune.—Patren, * Onwara ’ 
Works, Wolverhia opton. 


Diamond Pencils, for writing and sketching on 
glass, stove, È, Si Real diamond guarantesa. — GEOR.: 
TEMrest, 3, Canova-street, Liverpool. 


Lathe, 4in. bick genr; bargain. Tools, chucks 
carpenter's bench and tools. Complete list on application.— 
Address, Larue, t, Addington crescent, York-roui, Lambeth, 8.E. 


Volvox Globator, tube 9d: ; small tube 44.—M.C, 
P., Bisham Vicarage, Gt Marlow. 


Iron Indiarubber Stamp-making Press, cost 163., 
used twice, 10s.—M. vu. P., sishum Vicarage, Manow. 


Metallic ‘-A’’ and “E” Violin Strings, Aw- 
knowledged success. Six, post free, Is—Joun E:apco, &, 
Kelvin-grove, Liverpool. 


Air-Cane (breechloading), shot and bullet barrels, 
perfect, price £3 lUs.—K. Stintine, l4, 5. Hamilton-street, 
Kilmarnock. 


Excelsior Model Engines. Chespest in the world. 
Send for list —Sxixnnen and Co., Park Works, Alexandra-road. 
Manchester. 


Excelsior Model Engines. Caeap2st in the world. 
Send for list.-ShinNeR and Co., Park Works, Alexandra-road, 
Manchester. 


Remington Type Writer, nearly new, cost £20, £“ 


— Francis, Rochford, essex. 


Peaal Organ Pipes, CC to B, metal, fine tone, £5. 


—Francis, Rochfurd, Essex. 


_Astronomical Telescopes.—S8in. Tulley, £s. 
4jin. Browning, £8. Siin. Gregoran £b. Seconu hand. Property 
of an amatear.—Onvah House, Stodart-road, Anerley. 


Pair of Telephones. Switches, and Bells, cheap. 


Sena for particulars.—E. A , 20, Malacn-road, Kentish ‘town. 


A pair Engines, Boiler, and Tanks, sui able 
for yac.t Gove asnew. Cheap —Jenkins, Waterson, Milford. 


Aa Inventi'n that will realise a large capital.— 
Apply, W. T. Brana, 292, atretford. road, Manchester. 


A perfectly constracted Ten-cell Grove’s. with 
speciul ebonite ceils, gruoved to steady th: power ceils. 
Platinum points to allthe binding -crews.—F. Harvey, Bushey 
Heath, Herts. 


A delicate Balance and Weights, Griffa make. 
F. Harvey, Bushey Heath, Herts. 


Patterns of Weston’s Pulley Blocks, al! ready tit 
pA a cheap.—-W., 19, Atkinson-street, Stocaton- 
on-Tees. 


Sewing Machine, the Imoroved Perfection Shuttle 
Lock -atitch, C0s.—Bauwn, 95, Leytuo-road, Stracford, t. 


Microscopic Objects, prepared ready for use, lu 
packets, Ils. ad, post free—W. Waris, Varden-, lace. 
Notti goam. 


Fret Machinery, parts fur fitting to wood framine 
for stram power, cuts div, 


Bicycle, 5tia, by Willman and Herbert, only used 
twice, £8 10s, Purnted = J, Uenucent, ngincer, S, Southampton- 


street, Fitzroy sy tare, W. 
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EXPERIMENTS WITH THE 
ELECTRIC ARC. 


FEW weeks ago MM. Jamin and 

Maneuvrier, in the Paris Academy, 
described some instructive experiments in 
which the electric arc was maintained be- 
tween various ‘‘electropyres’’ (to use a 
recently-coined word), by action of a 
Gramme machine with alternating currents. 
With two quite similar carbons as electro- 
pyres, there is no deflection of a galvano- 
meter in the circuit, the two rapidly- 
successive contrary currents neutralising 
each other. But, with one carbon thick, the 
other thin, there is permanent deflection (as 
though a battery were inserted ia the 
circuit); the current from the large carbon 
to the small dominating over the other, 
and giving a differential current. There is 
also a differential current where the electro- 
pyres are a mass of metal and a carbon 
point. With lead a deflection of 29° was 
had; with iron 30°; with carbon 31° ; with 
copper 60° ; with mercury 70°. In the case 
of zinc, the current, at first as strong as 
with copper, falls off, probably owing to 
formation of oxide. 

The electromotive force of the differential 
current is small, and about the same, for 
lead, iron, and carbon. For copper it is 
equivalent to 50 Bunsens, for zinc (at tirst) 
to 66, while mercury shows 103°7. It is 
proved that the first three substances offer 
the greatest resistance, while copper and 
mercury offer the least. 

The differential current can only be ex- 
plained in two ways: by a difference in the 
resistance, or by an inequality in the in- 
verse reactions of the arc in one direction or 
the other. As no difference of resistance 
was observed with change of direction, it is 
concluded that the current in question is due 
to a particular property of alternating cur- 
rents. 

Whatever the explanation, it is clear that, 
the arc once produced with mercury, the 
differential current quite alters the action of 
the machine. One system of currents is, if 
not extinguished, considerably weakened, 
and the other constituted by excessive cur- 
rents of greater intensity and duration. The 
commutator by which alternating-current 
machines, like those of Nollet and Meritens, 
are rendered available for chemical opera- 
tions, might be replaced automatically by 
one or several arcs formed between a bath 
of mercury and a carbon point. It remains 
to ascertain the economic conditions of this 
transformation. 

The effects obtained from the Gramme 
machine, with alternating currents in the 
electric egg, are remarkable. The two cur- 
rents contribute equally (say the authors) to 
the phenomenon, which is that of Geissler 
tubes, but which assumes incomparable 
brilliancy, owing to the considerable quantity 
of electricity which passes andrapidly modifies 
the appearances observed. The carbons get 
heated, redden, and reach a pale white, not 
only at their extremity, but throughout 
their length; then they are rapidly volatil- 
ised by the combined effect of heating and 
of the currents. Whatever the cause of 
this volatilisation, it is certain that a car- 
bonaceous matter spreads in the state of 
vapour. The globe gets filled with a blue 
gas, like vapour of iodine, deepening in hue 
to indigo. The vapour is abundantly con- 
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densed on the glass, rendering it opaque. 
The authors avoided this termination by 
using instead of single carbons two bundles 
of crayons, diverging from the rheophores, 
conewise, towards each other. Here the 
currents are divided into a large number of 
effluves, less intense than the single effluve ; 
all the carbons are illuminated at once, and 
less the more numerous they are. The 
volatilisation is nearly nil. A still brighter 
effect was obtained with copper rods. 

In a more recent paper, MM. Jamin and 
Maneuvrier have described some striking 
modifications of the arc when sulphide of 
carbon vapour is introduced into the vacuous 
space. The carbons in these experiments 
were parallel—fixed at the base, and sepa- 
rable at the top by a simple mechanism. 
With a vacuum as complete as possible in 
the receiver, the arc, of course, does not 
form; there is the Geissler tube phenome- 
non: but when a few drops of sulphide of 
carbon areintroduced, increasing the pressure 

bout 0:05m. or 006m., one sees the arc 
between the points, and it persists as they 
are separated. At this moment there is, as 
it were, an explosion of light, so bright as 
to be unbearable, incomparably superior to 
the usual brilliancy of the arc. Looking 
through coloured glass, one observes the 
arc to be of horseshoe form, or like a large 
Omega, resting with its two ends on the 
carbon points, and about 0:05m. in height. 
A long flame rises vertically from it. The 
points of the carbons seem red and very 
brilliant, but the arc is pale-green, and, as 
this colour dominates, the whole room is as 
if illuminated by a Bengal flame with copper 
init. The brilliancy increases with increase 
of tension of the vapour; but, the resistance 
also increasing, the arc may go out and 
have to be started again and again. 

The spectrum of the light is formed of 
four channelled spaces in the red, the 
yellow, the green, and the violet, very 
similar in appearance, though the green is 
the most luminous. They probably obey 
the same harmonic law, which remains to 
be discovered. 

While these appearances are in progress, 
a chemical action takes place. If air have 
remained in the receiver, the sulphide of 
carbon burns incompletely; a cloud of 
sulphur fills the space, and is deposited on 
the glass; the carbon burns alone. If the 
air have been well removed these clouds do 
not form; a brown deposit is produced on 
the glass, and becomes black. This deposit 
is volatile. Its odour recalls that of 
sulphur. ‘‘Itis evidently a compound of 
sulphide and carbon; perhaps a proto- 
sulphide corresponding to carbonic oxide, 
perhaps an isomeric combination of ordinary 
sulphur. One finds, indeed, neither a de- 
posit of sulphur nor one of carbon, and the 
crayons have neither lost nor gained. It is 
probable that the sulphide of carbon is dis- 
sociateu, the sulphur volatilised, the carbon 
in vapour disseminated in the arc, and that 
this carbon and this sulphur recombine in 
the flame to reconstitute a combination 
under different conditions; but thisis merely 
a conjecture, no analysis having yet been 
made. Hn résumé, this experiment is re- 
markable for the extraordinary quantity of 
light produced, for the size of the arc, for 
its colour, for the composition of its spect- 
rum, and for the chemical actions which take 
place. It is not probable that it could ever 
be turned to advantage for illumination, on 
account of the colour, unless for lighthouses 
and signalling at a distance.” 


CONTINUOUS RAILWAY BRAKES,* 
J“ the preface to this work, Mr. Michael 

Reynolds tells us he has endeavoured to 
explain what, according to his experience, a 


* Continuous Railway Brakes. By MiıcnaeL REYNOLDS. 
London : Crosby Lockwood and Co. 


continuous brake should be capable of doing, 

and when it is found most useful. The 

key-note of his remarks may be found in his 

statement that even the worst continuous 

brake is a marvel of improvement on the old 
system of separate and independent brakes 
under the control of driver and guards, and 
worked by the primitive mode of ‘‘ turning 
handles.” By turning handles, the author 
obviously means the gymnastic feats which 
can still be witnessed on too many of our 
lines, when the stoker and the guards, in 
order to bring a train up to a station, are 
compelled to revolve a lever many times in 
order to screw down the brakes. The ques- 
tion of continuous brakes was first brought 
prominently into public notice by the cele- 
brated Newark trials, which were made in 
1875, just seven years ago; and the com- 
petition which has gone on since then 
amongst the rival brakes has left the rail- 
way companies in much the same condition : 
that is, they have found nothing better 
than the brake that was then offered for 
their acceptance, and shown to be an efficient 
train stopper and a valuable safety appli- 
ance. Readers of these columns must be 
well acquainted with the recent history of the. 
question : they are aware that while some 
companies have taken every advantage of 
modern inventions, others have pursued a 
policy of ‘‘shilly-shallying,” apparently 
waiting for something to turn up, while at 
least one boldly declared that continuous 
brakes should be used only in emergencies, 
and that the brake in use on their particu- 
lar line was the best in the world—an 
opinion which has since been uncondition- 
ally surrendered. As the whole question is 

not unlikely to come before the Legislature, 
—it would probably have been brought for- 
ward before now, but for a press of other 
more important matters—this work, in 
which Mr. Reynolds has given a popular 
explanation of the different brakes, will be 
of great assistance in forming public 
Opinion, and it might be studied with 
benefit by those who took upon them- 
selves to burk the Bill that was in- 
troduced this session in the House of 
Lords. The brake question may be con- 
sidered as a difference of opiuion concerning 
the relative merits of two principles—viz., 
compressed air and exhaust,—the latter 
utilising a portion of the pressure due t» 
the atmosphere. One ingenious and, under 
certain conditions, efficient system, utilises 
the hydraulic principle; but the fact that. 
the conditions necessary for its prope) 

working are not always present will 
prevent its general adoption in this country. 
Amongst the brakes described by Mr. 
Reynolds are the Steel McInnes and 
Westinghouse, both of which employ com- 
pressed air, and the Aspinall, the Eames, 
the Hardy, the Sanders, and the Smith, 

all of which utilise the atmospheric pres- 
sure, and some of which are automatic in 

action. Barker's hydraulic brake, as it 
deserves, has a chapter devoted to it, but no 
description of the Heberlein is given, thescop~ 
of the work covering only those brakes 
which are in use in the United Kingdom. 
In his introduction, Mr. Reynolds has some. 
rather scathing remarks, which may g» 

home to those who ‘‘manage”’ railways ; 

for, speaking of the old-time practice, when 

the driver was supposed to be gifted with 

prevision, and was always to shut off steam 
in time, it was only reasonable, he says, 

to expect that the efficient heads of his 
company would likewise possess foresight, 

and would place all the brake-power in the 
hands of theindividual who could, in almost 
all cases, see the danger in front of him, or 

would be first to find out that he had kep' 

steam on too long. Even at the present 

day there are railway authorities who ob- 

ject to providing drivers with the means ot 

quickly stopping, and when the mean- 

is provided, they object to the driver 
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having full control over it. It is only 
fair, however, to say that the great majority 
‘of railway authorities have recagnised the 
importance of placing all the available 
‘brake power within reach of the driver, and 
‘not a few have gone further and adopted 
arrangements which place the control of 
‘the brakes primarily in the hands of the 
‘man who is responsible for the safe piloting 
‘of the train. It will form one of the most 
remarkable pages in the history of railways 
‘(says Mr. Reynolds) that the ‘whole, or 
‘mearly'the whole, of the improvements which 
‘have been made are the fruit of human 
‘sacrifices, and not the result of man’s long- 
sightedness. So far as some companies arc 
‘concerned, that remark will be applicable 
‘to their present conduct when the history of 
the battle of the brakes comes to be written. 
Years ago, when the companies found tbat 
accidents continued to happen through the 
simple but dangerous fault of over-running 
Stations, instead of increasing the brake 
power in the hands of the driver, the distant 
signals were put further out, so that there 
should be a greater distance in which to 
pull up’ the trains; but since it became 
ovident that signals of themselves would 
not arrest a train the engine of which, for 
instance, had left the metals, the importance 
of brake power has been generally recog- 
nised, and since 1875 the battle of the brakes 
has been waged without the companies 
determining upon the united action which 
would obviously be for their benefit as much 
as for that of the public. 
The inventor of the first brake used upon 
vehicles running on rails appears to have 
been Ie Caan, of Llanelly, who applied a 
heavy cast-iron block resting on nearly half 
the perimeter of the wheel, but it was em- 
ployed only for carts. The inventor of the 
first steam brake was undoubtedly Robert 
Stephenson, for in a patent dated October 7, 
1833, he describes a method of applying 
steam to raise a small piston, which, at- 
tached by a rod to a small walking beam, 
lifted a connecting-rod, which straightened a 
toggle-joint and pressed a couple of blocks 
against the tires of adjoining wheels. That 
brake was so far a failure that it was not 
adopted, and the reason, as given by Mr. 
Reynolds, is a very simple one; for Stephen- 
son applied it onlyon one side of the engine. 
The little cylinder was mounted on the 
framing by the side of the firebox, and if 
Stephenson thought of connecting it to both 
sides of the locomotive, he doubtless found 
considerable difficulty in carrying out the 
arrangement, which was, however, aban- 
doned for the familiar screw brake applied 
by hand. The coupling arrangements in 
those days were, as may be surmiscd, of the 
crudest ; but the shaking-up of the passen- 
gers at every stop led, in 1805, to the adop- 
tion of the screw coupling, an invention of 
Mr. Booth’s, the secretary of the Liverpool 
and Manchester Railway, which, with sun- 
dry modifications, is in use to the present 
day. Mr. Booth also patented a contriv- 
ance for checking the speed of a train by 
throttling the exhaust, so that a heavy 
back pressure was brought to bear upon 
the pistons. In this connection Mr. Rey- 
nolds has some remarks which aré not very 
clear, for he says, ‘‘The steam brake should 
have been applied to both sides of the 
engine, and it should have been put in the 
power of the driver to have locked the wheel 
with it. In fact, itis a mistake to place a 
brake in the driver’s hands that can lock the 
wheels.” Probably it is only a printer’s 
error, the meaning being that it should have 
been ‘‘out of the power of the driver to 
have locked the wheel,’? but we put that 
forward merely as a suggested explanation, 
for we learn from a note that the text has 
been “‘ revised ” by Mr. D. K. Clark. In 
his chapter on the ‘conditions of a 
perfect brake,” Mr. Reynolds enforces, by 
recounting several accidents, the importance 
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of placing the brake-power within reach 
of the driver, and also of rendering the 
brakes automatic,'so that in the event of the 
train separating, each coach contains within 
itself its own stopper, so to speak. A 
thoroughly good continuous brake will also 
act as its own tell-tale, for it is of as much 
importance to have a brake always in good 
order as to havea brake at all; in fact it is 
safer to be without one than to have a 
contrivance liable to get out of order, and 
to be useless just when it is most required. 
Besides that, simplicity of working, as dis- 
tinguished from simplicity of construction, 
is an essential feature of a good brake, for 
a second lost-when danger is discerned may 
make all the difference between disaster 
and safety. The familiar screw-brake with 
which the majority of locomotives are fitted 
was, at the time of its invention, a great 
improvement, but the gymnastics necessary 
to put it on, and even the labour that is 
required to take it off, are out of place 
in these days of mechanical invention. It 
seems absurd that, with the power of a 
thousand giants at his elbow, astoker should 
have to waste precious seconds and exert 
his comparatively feeblestrength in turning 
a lever handle round, in order to bring blocks 
against the wheels which could be applied 
much more quickly and more forcibly by a 
modification of even thesimple arrangement 
which Robert Stephenson patented nearly 
half a century ago. Well may Mr. Reynolds 
say that the operation is barbarous and out 
of place in these advanced times, when an 
ounce of steam can do the same thing, and 
do it better. The cardinal error made by 
the early managers of railways was in 
dividing the responsibility for the safe con- 
duct of the train between the driver and 
the guards. At one time, the head guard 
was perched up on the top of his brake, or 
carriage, immediately behind the engine, 
with the idea that he was to see along the 
road in front, and warn the driver; but the 
guard in that position was in worse state 
than the driver, even when the latter had 
no protecting-plate or cab, for his eyes were 
blinded by the sparks and fragments of coke 
from the engine, and in winter he was 
pierced through and through by the biting 
blasts of the icy wind. Nowadays, the 
guard is at least protected from the weather, 
and the driver has a spectacle-plate, or a 
sort of half-cab, which, we believe, is pre- 
ferred by the men themselves to the more 
claborate arrangement generally adopted in 
America. The divided responsibility for the 
brakes still, however, remains on many 
lines, but there are signs that at last the 
boards of directors are beginning to see 
that the position is illogical and not con- 
ducive to safety. That change in opinion 
has been mainly brought about by the 
introduction of continuous brakes; but 
the continuous screw brake and the chain 
brake are comparatively old inventions, 
which are now rapidly passing into the limbo 
of history with the advent of the new views 
that the driver should have full control of 
the braking as he has of’ the motive power, 
and thet the system of brakes throughout a 
train should be automatic in action if any 
accident should happen to either the 
apparatus or the train. In Mr. Reynolds’ 
book we have all the best-known brakes 
fully explained with the aid of numerous 
large plates, while smaller diagrams serve 
to illustrate the details; and the attentive 
reader who carefully follows the explana- 
tions will have little difficulty in deciding 
which is the better of the-two principles we 
have mentioned above. For some reason, 
several of our largest railway companies have 
adopted systems which are radically wrong, 
as they work on the exhaust principle, the 
extreme pressure in which must of necessity 
be something less than 1-t1b. on the square 
inch. To obtain the requisite amount of 
brake-power with these systems, it is neces- 
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sary to have the collapsing sacks of large sur- 
face, or, toputit another way, the portions ac- 
tuating the brakes must have a large area 
simply because they cannot have high pres- 
sures, and the consequence is that they are 
slow in action, and waste a great deal of 
steam. The weak points of the vacuum- 
brakes have, however, been so ably pointed 
out in our columns by Mr. Stretton, that we 
need do no more here than say that Mr. 
Reynolds, who speaks from practical experi- 
ence on the foot-plate, condemus them, and 
ventures to say he is convinced that if the 
Midland abolished the use of the steam- 
brake on the engine, they would have a 
‘* serious accident in less than a week.” As 
appendices to the work, we have Mr. Har- 
rison’s famous report, Captain Galton’s ex- 
periments, and a description of the West- 
inghouse speed indicator. The celebrated 
Newark trials are embodied in the text, so 
that the reader will find in this book a clear 
exposition of the brake question as it relates 
to the rival systems ; if, after reading it, he 
can understand the action of certain railway 
companies, he will comprehend why the 
best appliances are not always adopted, and 
will also speak tenderly of the want of fore- 
sight exhibited by the managers of railways 
in the early stages of their existence. 


THE ACHROMATIC OBJECT- 
GLASS.—VI. 


By W. BRADBURY. 
(Continued from page 419.) 


We have previously seen that the un- 
| corrected equation for spherical error in 
a double object-glass is A=a5.n. Butas F, 
one of the values from which ò is found, is in 
this case double its former amount, instead 
of 5 we shall have 23: and introducing the 
correcting factor as before, A = a . 2 ô. n’y n. 
By this equation, we can make the aberration 
of each convex equal to that of the concave lens. 
In a triplet, it is more convenient to assume the 
curves of the flint lens; and, for the sake of 
simplicity, we will take it as an equi-concave. 
In the previous example, the correcting 
factor was °578; in this case, it will be double 
the amount, or 1°156. Also, focus of the con- 
vex was 8°64: therefore, each convex will now 
be 17°28. Focus flint, as before, is 12°13. Com- 
puting the curves by the formula before given, 
we find each is 13°91. The value of g isl, 
which, being introduced in the equation, gives 
5-3 as the value of a. Maltiplying this by 
1156, we get 1:927 as the value of A. The 
root of the equation which satisfies this value ia 
1°34; so that R: 7: : 1°34: lin each convex 
lens. 
R = 17:28 x 528 x 234 = 21°34. 
1°34 5°93. 


r = 21°34 = 


Here we have :— 
First lens .. 21°34 Second lens.... 13°91 
Bi-convex.. 15°93 § Equi-concave,.. 13°91 
Third lens.... 15°93 
Bi-convex.... 21°34 
Compound focus.... 30. 


The first and third lenses are thus arranged 
in opposing positions, and to some extent correct 
each other.* 

I have not met with an account of the curves 
used in any triplet of Tulley’s make. If they 
were based on the foregoing process of selection, 
their arrangement was very different from that 
of Dollond. Instead of making the two con- 
vexes of equal foci and similar in form, Dollond 
appears to have preferred the second convex of 


shorter focus than the first, and generally equi- 


convex. The proportionate curvature of the 
first and second lenses seems to be not far from 
equal, varying from about 4:5 to 7:10. If 
the correction could be satisfactorily carried out 
in the manner indicated by Tulley, a great 
practical point in favour of his system is the 
small number of tools required; for, as there 
are only three different radii in the triplet, three 


pairs of tools would be sufficient. 


* Boscovitch’s formula appears also to be adapted for 
triplet computations. An example by Robison is quoted 
by Rees from Brewster’s Table V., Appendix to Fer- 
guson’s Lectures, Vol. II., page 418. 
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amongst the best work of the present day is no 
slight monument to their skill, industry, and 
perseverance. When the character of the glass 
was so uncertain, and good discs very difficult 
to meet with, the production of a fine object- 
glass must have been a task of immense labour. 
No one but an artist, having a higher object 
than that of mere gain, would have been con- 
tent to expend the amount of time and patience 
such a production would necessitate. That 
Dollond and Tulley worked upon a correct 
model is evident from the fact that the general 
features of their construction are still retained 
in the best English work. The changes in 
curvature are chiefly matters of detail, due to 
the difference in the character of the glass, rather 
than to any rearrangement of the proportionate 
curvature of the lenses. 

Sir John Herschel, appears to have made a 
complete systematic analysis of the theory of 
the object-glass. His essay is probably the first 
correct and convenient account that was ever 
published in the English language. Possessed 
of high mathematical abilities, and an intimate 
knowledge of the laws of optics, his researches 
extended over the methods of most of the cele- 
brated European geometers ; and the results of 
these investigations were embodied in an ela- 
borate paper, printed in the ‘‘ Philosophical 
Transactions’’ for 1821. It is to be regretted 
that this account, from the pen of the highest 
authority on the subject that ever lived, is not 
procurable in a more accessible form. 

Herschel advocated a different arrangement 
of curvatures. Whether he was the first to do so 
I cannot say; but it is an‘essential departure 
from the orthodox practice of the representative 
English opticians. Instead of using two positive 
and two negative curves, he made the outer 
surface of the flint also positive, thus having 
three convex surfaces opposed by one concave 
inner surface. I do not think this form has 
been largely used in English work, but French 
opticians have extensively adopted it. Dr. 
Kitchiner, I believe, states that Tulley mado a 
fine objective on this principle, expressly in 
accordance with Herschel’sformula. When lenses 
are combined in this manner; the longer con- 
vex radius is placed outwards, thus increasing 
the spherical crror; but as there is only one 
negative surface, slight alterations of it must 
have a powerful offect on the balance of aberra- 
tions. 

Herschel has drawn up a numerical table, 
for computing the radii required by different 
refractive and dispersive powers. It is simple 
and concise, and needs tho rule of simple pro- 
portion only to find any desired results ; but it 
is always advisable, as a check upon the numbers, 
to try whether they satisfy the foci which the 
dispersive ratio requires, Most likely some 
slight alterations will be found necessary. 
Herschel proceeds on tho plan of making the 
inner curves constant for the same dispersive 


value, while the outer ones vary jointly with |b 


the refractive indices. In using this table, if 
the given dispersive ratio lies between any of 
the tabular numbers, it is necessary, first, to find 
tho whole horizontal line of numbers due to it, 
by taking the proportional differencs from the 
numbers immediately above and below the given 
valae. Then the radii may be rectified sepa- 
rately for the refractive indices by taking the 
proportional differencs, due to the difference in 
refraction. 


Herschel’s standard refractive indices are not 
likely to occur very often in modern combina- 
tions. As a rule, the crown index will be 
lower, and the flint higher than those he uses, 
unless Chance’s light flint be used, which has a 
refraction slightly lower. An approximate rule 
for finding a tolerably correct proportion of 
curves for ordinary indices may be formed in 
the following way:—Taking the compound 
focus as 1000, assume the outside crown radius 
as 672, the outside flint radius as 1420; then, 
from these conditions and the refractive and dis- 
persive powers, the inner radii may be found*. 

It may not be inappropriate to illustrate the 
use of the foregoing table by means of an 
example. Suppose we take Chance’s hard- 
crown, refractive index 1°51, and Chance’s dense- 
flint, refractive index 1°62, to find the curvatures 
from the table. 

The most difficult matter is to get the accu- 
rate value of the dispersive ratio; I believe it 
will be found equal to 0°6 as near as possible. 
As this agrees with one of the tabulated values, 
no alterations are needed for dispersion; the 
horizontal line of numbers is :— 


Radius of first surface = 670°69 

Variations for 0:01 in crown, 6'76 ; in flint 0°37 

Radius of second surface = 30488 

Radius of third surface = 306°40 

Radius of fourth surface = 1429:37 

Variations for 0°01 in crown, 100'49 : in 

flint — 56:59 
These are for indices 1°524 and 1'585. In 

the example they are 1°51 and 1:62; hence, the 
crown difference is —0°014 and the flint + 0:035. 
Multiplying 6°76 by — 1'4, and 0°37 by + 3:3, 
we have 9°46 to be subtracted, and 1°29 to be 
added to 670°69, making it 662°52. This is the 
corrected crowncurve. Next for the back flint 
curve; multiplying 100°49 by — 1⁄4 and — 
56°59 by + 3°5, we get 140°68 and 198:06, both 
to be subtracted from 1429:37, making it 1231°31. 
Hence the corrected radii are : — 


Crown lens Hert both convex. 
° 306°40 ) concave. 
Flint lens 1231°31 } convex. 


These radii are for a compound focus of 1,000 
inches. If the objective in the example be de- 
sired to have, say, 50in. focus, we must divide 
each of the numbers by 20; thus obtaining :— 
33°13 r 15°32 
15.28 Flint lens { 61:87 

I do not think that this form is one which 
would be liked by practical men, as it is of the 
“rider” pattern. It will be noticed that the 
inner convex radius is deeper than the adjacent 
concave, 80 that the lenses would ‘‘ride’’ or 
touch in the middle, unless prevented by a brass 


Crown lens 


* Herschel gives references to several foreign works 
treating on the destruction of spherical aberration. Per- 
aps those who can obtain access to them may be able to 
extract useful theoretical or practical details, and will 
send them to these pages. Such researches are valuable, 
especially if the subject embraces correction by means of 
other curves than spherical, and touches upon chromatic 
correction also, Mention is made of Euler, /iioptrica, 
Petersburg, 1769; Clairaut, Mem. del, Acad. Sei, 1757; 
D’Alembert, Opusc., Vol. IOI. ; Lagrange, Miscell., IOI., 
II., I., 152; Mem. Acad., Berlin, 1778; Schmidt, Lekrbuch 
der Analyhschen Optik ; Santini, Trorica. degli. Stromentt 
Ottici, Also Phil, Trans, R.S., 1821 and 1827; Littrow’s 
Memoir, Vol. II., Mem. R.A.S., Lond., Sir J. Lubbock, 
AA and Edin, Phil. Mage 3rd series, Vol. VII., Sept., 


ring used in centring. An examination of 
Herschel’s table will reveal the fact that between 
the dispersive values 0°55 and 0°60, a gradual 
change in the inner conditions occurs. For the 
former and all preceding values, the concave 
curve is the deeper; but a gradual tendency to 
approach to equality exists, and for some inter- 
mediate number the two will be in contact ; 
after which, for 0°G and all succeeding values, 
the convex is the shorter radius. 

An explanation of this matter may readily be 
found. When the value of 5 is low, the diffe- 
ence in dispersive power is great; consequently, 
a short focus convex is combined with a long 
focus concave. Sufficient aberration in the 
former can then be obtained, without an abnor- 
mally deep posterior curve. But with an in- 
crease in the value of ò comes a decrease in 
both crown and flint foci, more so with the 
second than with the first lens. Hence, shorter 
curves are needed in each case, but especially 
so with the flint lens. This reduces the concave 
surface so much, that sufficient positive aberra- 
tion cannot be got without throwing more 
convexity into the adjacent surface—thus re- 
versing the condition of the inner radii, and 
making the glasses to touch in the centre, 
instead of round the margin. 

Therefore, it may be taken 25 a general rule, 
that :— 

For all values of the dispersive ratio, greater 
than 0:575, Herschel's form of object-glass has 
the convex inner radius shorter than the ad- 
jacent concave flint radius. , 

I am far from thinking that such an arrange- 
ment of lenses is in any respect inferior to the 
more common forms. With regard to spherical 
and chromatic correction, theory would seem to 
indicate that where a large amount of influence 
is exercised by the inner zadii, the convex 
should be the deeper. For as the action of flint- 
glass is much stronger than that of crown, to 
produce an equal effect it will need only a much 
less angle of incidence, or, which is the same 
thing, the ray should fall on a flatter surface of 
flint than the crown from which it emerges. 
Practical men, however, have an objection to 
the ‘‘rider’’? form of object-glass; though, I 
believe, it is occasionally adopted in tbe best 
class of work; „but if substantially equal results 
can be obtained from a more convenient prac- 
tical arrangement, it is natural that they should 
prefer the form, which occasions least trouble in 
finishing. 

If, then, we are determined to make the 
lenses conform to the common condition of 
marginal contact, though this condition is by 
no means essential, we must put a limit on the 
applicability of Herschel’s formula, and say 
that these rules are only suitable for glas-es 
having avery great differerce in their dispersive 
powers. 

(To be continued.) 


A TORPEDO DETECTOR AND A 
SCIENTIFIC DIVINING ROD. 


WO inventions which are based on the prin- 
T ciple discovered by Prof. 'Hughes and 
illustrated in his induction balance, claim some 
little attention, as being probably very useful 
appliances. These are Capt. M'Evoy’s torpedo 
detector and Mr. C. F. Varley’s ‘‘divining 
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laws of electricity the distance of the lode from 
the surface is indicated. 

Lastly, if desired, by making the resistance 
coils of the shunt suitable functions of the 
resistance of the coils, and making them into 
the form of a slide resistance box and numbering 
them, the position of the shants at which 
neutrality is obtained may be arranged to indi- 
cate without calculation the number of metres 
that the lode is below the surface. The hollow 
helices at each end of the rotating bar may be 
varied in form and may be replaced by two bar 
electro-magnets. 


rod,’’ a simple arrangement, by means of which 
it is believed that it will be possible to discover 
the existence and position of metallic lodes with- 
out the practical test of sinking costly shafts. 
M‘Evoy’s apparatus will probably be found 
of use as an indicator of the position of 
lost anchors, cables, &c., as well as of tor- 
pedoes, and the following will give an idea of 
its construction. It consists of a small maho- 
gany box, containing a pair of coils or bobbins, 
a vibrator similar to that employed in electric 
bells for making and breaking contact, and a 
telephone. To this box is attached a given 
length of flexible cable, with four conducting 
wiresinit. To the other end of this cable is 
attached a flat wooden case, in which there are 
two coils. This case is weighted so that it will 
readily sink when placed in the water. There 
are also terminals on the bcx for attaching 
battery wires, and an arrangement for putting 
on and cutting off the current is provided. 
There are two complete circuits through the 
box, cable, and wooden case, the one primary 
and the other eecondary. The battery, the 
vibrator, one coil in the box and one coil in the 
wooden case are in the primary circuit, while 
the telephone, one coil in the box, and one onil 
in the wooden case are in the secondary circuit. 
When the battery is on, the coils in the box are 
adjusted so that little orno noise from the make- 
and-break action of the vibrator is heard in the 
telephone. When thus adjusted the instrument 
is ready for work, and if the wooden case is then 
-brought near a metallic body a loud noise is 
heard in the telephone, thus indicating the 
re and locality of such a body. 
Mr. Varley’s instrument, which has been 
patented (No. 5353, 1881), consists of a rod of 
-one metre to two or three in length, pivoted in 
a frame. At each end it carries two helices 
.of 20 to 30 centimetres in diamcter, the planes 
of the rings being parallel with the axis, 
and the centres of the two helices placed 
about one metre apart, more or less, 
Tnese helices are connected together by two 
wires passing along the rod so as to form one 
circuit, but broken at a convenient part of the 
axis and attached to two insulated semi-cylin- 
drical pieces of metal mounted upon the axis and 
against which two springs press. This arrange- 
ment forms a commutator, and the contacts 
change during the rotation as the planes of the 
rings or helices become’ vertical. The axis is 
connected by means of a pulley and cord with a 
large wheel carried on the frame, which sup- 
ports the pivots, or is otherwise geared so as to 
permit of its being rapidly rotuted. The two 
springs of the commutator are connected to a 
delicate astatic galvanometer at a convenient 
distance, or to a movable coil placed in a mag- 
netic field. At right angles to the plane of the 
rod projects a pointer. This pointer is attached 
to the frame carrying the rod. The frame is 
mounted on pivots so es to turn in any direction ; 
the stand carrying the frame having two axes, 
one horizontal, the other vertical as in the 
altazimuth mounting of a telescope. If there 
be an electric current passing in a straight line 
of indefinite length underneath the axle 
it will produce a magnetic field dimin- 
ishing in power as the distance from it in- 
creases. This magnetic field, when cut by the 
helices, tends to generate currents in them. 
The commutator causes all the currents to flow 
through the galvanometer in one direction if 
the pointer is placed in a line perpendicular to 
the lode, but when the rod is apr placed 
and the pointer is in the direction of the lode, 
the currents are directed half in one direction 
and half in the other through the galvanometer, 
which returns to zero. Thus if the galvanometer 
is deflected with the rod in any position, it shows 
the presence of a lode. By inclining the rod 
until no current is produced, the pointer is 
brought to a position in which it indicates the 
direction of the lode, and by taking two obser- 
vations, one on each side of the lode, at which 
the pointer shows an angle of 45 degrees, half 
the horizontal distance between these two 
stations is the distance of the lode beneath the 
surface of the earth supposing the surface to be 
level or uniform. As cases may arise whero it 
is not possible to place the apparatus ‘on each 
side of the lode, for example, suppose the lode 
to be near the side of a sloping mountain, the 
apparatus may be provided with means of 
shunting the lower coil until the currents 
generated in the two coils are equalised, then 
by a little calculation based upon the known 


THEILER’S TELEPHONE RECEIVER, 


flee telephone receiver recently patented by 
Messrs. Theiler, of Canonbury-road, N., 


an armature, the lateral vibration of the electro- 
magnet itself being utilised. In previoys: 
systems in which an electro-magnet is used, the 
sonorous vibrations are due either to the motion 
of an iron diaphragm or armature placed close 
to the poles of the electro-magnet, or to the 
expansion and contraction of the magnet itself. 
In Theiler’s telephone the electro-magnet may 
be of the usual U shape, and may consist either 
of soft iron or of hardened steel permanently 
magnetised, wound witha suitable number of 
turns of insulated wire. This electro-magnet is 
fixed in such a manner that the vibration of 
either one or of both its limbs is communicated 
to a diaphragm or diaphragms. The patentees 
also employ two or more electro-magnets in the 
same cirouit, and utilise the vibration of both 
magnets in the manner described. By attach- 
ing a light disc or discs to the vibrating limbs 
the diaphragm may be dispensed with. Fig. 1 
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represents one of the telephone receivers pro- 
vided with two diaphragms or sounding boards, 
connected to the two limbs or cores of the 
U shaped electro-magnet by short tongues. 
These tongues are firmly inserted in the 
diaphragms and fixed to the magnet, as shown. 
The poles of the electro-magnet are brought 
very close together by being shaped as shown, 
and the middle part of the magnet is firmly 
screwed to the case of the instrument. The 
ends of the helix surrounding the magnet-cores 
may be attached as usual to two terminals, or 
soldered to a flexible conductor communicating 
with the other parts of the telephone apparatus. 
When a vibratory current is sent through the 
helix of the electro-magnet, the extremities are 
rapidly attracted and repelled, and this vibratory 
motion of the magnet cores being communicated 
to the diaphragms or sounding boards, the 
latter are set in vibration of varying amplitude 
produced by a current of varying strength, as 
in all other telephones. Instead of making the 
electro-magnet of one continuous piece of ,1ron, 
as represented in Fig. 1, the patentees find it 
more practicable to make it of the form shown 
in Fig. 2, where the electro-magnet represented 
consists of two limbs or cores, a sole piece, and 
pole extensions, the whole being screwed 
together and practically: constituting one con- 
tinuous piece of iron carrying the two coils. 
In Fig. 2 only one of the limbs or cores of the 
electro-magnet is attached to the diaphragm, 
the other limb being held fixed by a screw. 
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Sometimes the patentees hinge one of the 


magnet cores, or both, in the sole- piece, in which 
case the diaphragms or sounding boards can 
be made much thicker than when the cores are 
rigidly fixed to the sole-piece, because the 
magnetic attraction of the poles has then only 
to overcome the resistance of the diaphragm. 
Instead of using a diaphragm, they sometimes 
fix a stem to one of the cores of the electro- 
magnet, and mount thereon a light disc of 
vulcanite, wood, ivory, guttapercha, or any 
other substance which is capable of vibrating. 
When using this telephone receiver, the disc 
is pressed to the ear in such a manner that its 
surface covers the aperture of the ear. When 
these telephone receivers are used on a line of 
some considerable length, the patentees 
prefer to magnetise the electro-magnet 
by a constant courrent from a local battery, 
and to effect the variation of this constant mag- 
netisation inductively, and not directly. The 
electro-magnet is, then, not inserted in the line 
at all, but in the primary circuit of an induction 
coil, and connected with a local battery. The 
line is connected to the secondary circuit of the 
induction coil. This device possesses the ada 
vantage that the electro-magnet can be power- 
fully magnetised with very little battery power, 
no matter how long the line may be, and that 
steel magnets are entirely dispensed with. Itis 
not necessary to have a separate battery for this 
purpose, as the microphone battery may also be 
used for the telephone receiver. The shape of 
tho vibrating electro-magnets is immaterial, as 
they may be made of a variety of forms. 


MERCURIAL AIR-PUMPS. 


ARIOUS modifications of the so-called 
Sprengel or mercurial air-pump have been 
made from time to time; but since the intro- 
duction of the incandescent electric lamps, great 
improvements have been made, not so much, 
perhaps, in connection with the extreme rarity 
of the vacua produced, as in the speed of work- 
ing, which is a consideration if the lamp is ever 
to be sold for the promised shilling. We have, 
in recent volumes, illustrated several mercurial 
air-pumps, which are highly useful appliances 
in many branches of science and some of the 
arts; but on p. 34 ante will be found one of the 
simplest and best, not only for the purposes of 
the electrical lamp-maker, but also for all pur- 
poses where a high degree of vacuum is required 
to be quickly produced. In the simplest form 
all that is required in a mercurial air-pump is 
an arrangement of glass tubes, with one tolerably 
large globe or oval vessel, which can be rapidly 
filled and emptied. This globe, at its upper 
side, is connected with an air-outlet tube, and 
at the lower side with the tube by which the 
mercury enters. ` Somewhere near the junction 
of the latter, the tube leading to the vessels 
that are to be exhausted is connected, and those 
three parts being clearly grasped the action is 
easily understood. The parts being adjusted, 
and all joints made air-tight, mercury is forced 
into the globe until it fills it, thus driving out 
the air, which, passing a bend in the exit pipe, 
finally escapes into the outer air from a tube 
dipping beneath the surface of mercury. It 
will be understood that no air can return. The 
mercury in the globe is now withdrawn, and it 
is obvious that it leaves a partial vacuum in the 
globe into which the air in the tubes and in the 
vessels to be exhausted expands. The mercury 
is again forced into the globe, driving out the 
air therein, and the process is repeated until the 
desired vacuum is obtained. In reality, the 
apparatus is rather more complicated than this, 
for it is necessary to absorb moisture, and that 
is accomplished, perhaps, in the simplest way, 
by compelling the air to pass through a vessel con- 
taining sulphuric acid, so placed that the acid 
can be easily renewed. A reference to p. 34, 
No. 886, will give the reader a good idea of the 
rinciple of all mercurial air-pumps, and will 
introduce him to one of the simplest, and, we 
believe, most efficient. In Sutton’s air-pump, 
which is there illustrated, the mercury is caused 
to rise into the globe by the action of a force- 
pump, and it is obvious that the operations can 
be performed very rapidly; but the chief merit 
of the device is that the mercury is used in the 
form of solid columns, not drops. At the recent 
Orystal Palace Exhibition, Mr. Miiller had a 
mercurial pamp which also employed mercury 
in the solid column form, and, apart 
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from some minor differences in the ar- 
rangements of the tubes, it was almost 
identical with Mr. Sutton’s, save that, instead 
of employing a pump, Mr. Miiller puts his mer- 
cury into a reservoir connected by a flexible 
tube and utilises gravity as the force. Thus his 
mercury reservoir, holding perhaps half a 
gallon, is attached to a cord working over a 
pulley in such a manner that the reservoir can 
be raised above the level of the globe in the 
pump. The mercary thus flows by gravity into 
the pumping-chamber, as we may call it, and 
the operations can be repeated with great 
rapidity. Both devices are notable for their 
simplicity and effectiveness, and are preferable 
to the elaborate arrangements adopted by rival 
inventors. We believe they are not patented. 
A more elaborate device, which has the not alto- 
gether established advantage of an automatic 
change of feed, has been recently patented by 
Mr. Stearn, of Osborn- road, in the city of New- 
castle (No. 5,000, 1881), and is thus de- 
scribed :—The main feature of the invention is 


an automatic feed, by which the mercury is: 
frequently returned from a lower to a higher: 


level, whereby a large reservoir is dispensed 
with, and the quantity of mercury necessary to 
keep the pump in continuous action is greatly 
reduced. The fall tubes of the pump are inclosed 
in or connected at their lower ends with a par- 
tially exhausted vessel, and are made of less 
length than the barometric column, the vessel 
in which they are inclosed being exhausted by 
a mechanical air-pump or other exhausting 
mechanism. The atmospheric pressure is used 
to effect the raising of the mercury by allowing 
it to act intermittently, either directly on the 
surface of the mercury, or on a flexible dia- 
phragm or indiarubber vessel containiag the 
mercury. In mercurial pumps constructed 
according to this invention great uniformity 
and celerity of action are obtained by reason of 
the reduction in the length of the exhausting 
portion of the pump, and by keeping the mercury 
in closed and exhausted vessels during the 
period of its circulation. An immunity from 
danger to the operators from mercurial vapours 
is also insured by completely secluding the 
mercury from contact with the external atmo- 
sphere, and when a number of the pumps are 
combined together in a general system the mer- 
curial portion of each pump is rendered com- 
pletely independent of that of the others. The 
compound tall tube passes through a closely- 
fitting indiarubber or other air-tight stopper, 
which fits into the outer or inolosing vessel. 
This tabe communicates by another tube with 
an upper mercarial receiver, and als. is capable of 
being placed by means of a flexible tube and 
stopcock in communication with a mechanical 
alr-pump or aspirator, or exhausted chamber, 80 
that the vessel before referred to may be ex- 
hausted, after which the stopcock is closed. 
The lower mercurial receiver (which is con- 
structed uf iron or other material not acted on 
by mercury) consists of two hemispheres sepa- 
rated by a flexible diaphragm, by preference of 
indiarubber. This receiver is mounted so as to 
be capable of turning upon a centre, and is sup- 
ported by a spring, the tension of which is 
adjusted so as exactly to counterbalance the 
weight of the receiver when empty or nearly so, 
and keep it in close contact with a valve or 
stopper, which is carried by a support and 
adapted to an orifice in the receiver. The re- 
ceiver is provided on one side of its diaphragm 
with a tube in communication with another air- 
pump or aspirator, and on the opposite side of 
the diaphragm it communicates on the one 
hand by means of tubes and a valve with the 
lower end of the inclosing vessel, and on the 
other hand through the intervention of a narrow 
tube and a valve with the upper mercurial 
receiver. The latter receiver communicates by 
an outer tube surrounding the narrow tube, 
and by a supply pipe with the compound fall- 
tube, atrap being provided of ordinary con- 
struction. 

The lower receiver being full of mercury, so 
soon as the air-pump communicating with the 
inclosing vessel and the upper receiver is put in 
action, the air is partially exhausted from the 
vessel and receiver, and from a vessel attached 
to the inclosiny vessel. On opening the stop- 
. cock (the valve or stopper of the lower receiver 
being also open) the atmospheric pressure on the 
indiarubber diaphragm forces the mercury into 
the upper receiver, whence it passes through 
the compound fall- tube of the apparatus in the 


usual way, the valve interposed between the 
lower receiver and the vessel which incloses 
the compound fall-tube closing and preventin 
the mercury from passing direct into the sai 
vessel. So soon as the lower receiver is empty 
the spring draws it against the valve or stopper, 
and the air-pump or aspirator connected with 
it exhausts the air from one side of the flexible 
diaphragm, and the mercury passes from the 
vessel inclosing the compound fall-tube through 
the interposed valve into the lower receiver. 
The area of the valve or stopper of the lower 
receiver is such that the weight of the receiver 
when full of mercury is sufficient to overcome 
the atmospheric pressure and open the valve. 
By this arrangement, if connected with a con- 
stantly acting mechanical air-pump or other 
exhausting apparatus, the mercury is periodi- 
ei returned to the upper receiver, and 4 very 
small quantity of mercury is sufficient to main- 
tain the receiver in constant action. All con- 
tamination of the mercury and all loss by waste 
or danger to the operator is completely avoided, 
whilst at the same time the space occupied by 
the apparatus is extremely small, and there is 
little risk of breakage. The intermittent admis~« 
sion of the air may be effected by the use of an 
electro-magnet, the circuit of which is completed 
by the mercury on reaching a fixed point, the 
electro-magnet attracting a valve attached to 
its armature ; or the closing of the valve may 
be effected by a counterpoise instead of a 
spring; or the air may be admitted by means 
of a stopcock, the lever of which may be turned 
at the right moment by any of the above-men- 
tioned devices. 


MAKING A GREEN SAND BASIN— 
: RUNNERS AND GATES.* 


making castings, the basin, runners, and gates 


N 
I are often responsible for their being bad. 


There is nothing in the whole art of moulding that 
requires more care than the making of these parts of 
a mould. A moulder may slight the rest of his 
mould and have his casting come out all right, but 


any carelessness or ignorance in making the basins, 
runners, or gates, will almost always cause trouble. 
To get some idea of the action of liquid iron in the 
mould and in the basin, runners, and gates, think of 


a river in the spring of the year rushing iato the 


ocean, or into a lake. 
{n pouring a mould, the iron first drops from the 


ladle into the basin; from the basin it runs with 


more or less of a rush into the upright runners, 


from the runners into the gates, and from the gates 
into themould. With the exception of that portion 


of the mould which the iron onters or drops into, 
there is very little agitation of the metal as it 


gradually rises. 


In the cut shown, H is the cavity into which the 


iron first drops as it is poured out of the ladle; Y 
is the runner through which the iron flows to the 
gate K, from which it runs into the mould. 

For pouring five-ton ladles, the width of a basin 
should not be less than 18in. and the depth should 
be 9in. The bottom of the basin where the iron 
first drops should not be less than 2in. deeper than 
at S. From S down to the runner, Y, there should 
be an easy incline; the longer the basin, the more 
incline there should be. This assists the iron in 
flowing, making sure of keeping the runners full, 
and also prevents any iron remaining in the basin 


* By Taos. D. West in American Machinist. 


when the mould is full, except that which is in the 
cavity that is formed for the iron to kop from the 
ladle into. This cavity is provided for the purpose 
of preventing the cutting of the bottom of the basin, 
which would be the case were this part made even 
with the rest. This cavity, which is soon filled, 
allows the iron to fall into iron instead of on sand. 
When this cavity is filled, the iron runs easily from 
it to the mould, lessening the danger of cutting and 
ne to be rushed in, so as to keep the runners 
uli. ` 

For the pouring of larger ladles than five tons, the 
width of basins should be from 18in. up to 30in., and 
the depth from Qin. to lőin. 

When making green sand basins, the sand should 
be well mixed and riddled before it is shovelled into 
the basin box. The careless use of unmixed sand 
for making basins often causes bad castings. 

There is one way of making basins that man 
moulders follow, but which a careful moulder 
never do; that is, they will shovel in some sand, and 
form the shape of the basin by packing up the sides 
with handfals of sand. This makes a loose basin, 
and that is liable to cause trouble. 

To make a reliable basin, the box should first be 
evenly rammed full of sand, after which the shape 
of the basin can be dug out with a shovel or trowel, 
thereby giving a firm, solid basin, as far as the 
ramming of the sand is concerned. The trouble 
with basins usually commences at the bottom, and is 
caused by the falling iron cutting the sand and 


letting the iron get to the wooden bars. A good 


moulder will never have less than 3in. of sand 
between the bottom of his basin and the wooden 
bars. 

There are two or three ways that the bottom of 
green sand basins may be secured so as to prevent 
cutting when used to pour heavy castings. The 
first is to stick nails all over the botton, having the 
heads even with the surface of the sand. The 
second and third ways are to set in a flat core, or 
two fire or common bricks to form the bottom. In. 
either of the last ways there is very little danger of - 
the falling iron causing any trouble. 

For the pouring of heavy castings it is best when 
possible to build basins outside the copes instead of 
on the top of them, for the reason that high heads . 
can thus be avoided, thereby not having so much 
strain upon the mould. The cut of basin shown is 
one thus made. In this basin will be noticed a coke 
or cinder bed placed underneath the basin, which is 
a very good plan for large surface basins, as it will 
carry off the gases and steam, and thereby prevent 
any boiling or scalding of the bottom of the basin. 
Sometimes dry sand basins are made and hoisted 
fron the oven carriage and placed where wanted for 
the pouring of very heavy castings. Some moulders 
prefer to use them instead of green sand basins. 


Another part of a green sand basin that often 
gives way while the mould is being poured is the 
front X. Sometimes a moulder will cut out the 
front as if he were trying to make the end at exact 
right angles with the sides of the basin, as shown 
at P. This may do well enough for small basins, 
but for large ones it should never be done. The 
safest way is to form this end as shown at W, 
having the end very nearly a circle. Sometimes it 
is best in the instance of very large basins to have 
this end of the box fall of nails, driven so as to stick 
sea or three inches to have a good hold on the 
sand. 

How often have moulders seen castings lost by 
having the basin box spread open, which woul 
have been prevented had there been some narrow 
strips of wood nailed accross the bottom, as showa, 
at B; or cast or wrought iron clamps used to hold 
the sides together, as shown at E E E. Again, the 
iron will burst out from underneath the box, from 
the lack of weights or wedges to hold it down. 
There are very few moulders that can be trusted 
with the making of a basin to pour a large casting 
with. They think they know, and it is not until 
they have lost a number of castings that they are 
convinced of their carelessness or ignorance. They 
are not always convinced, but will lay the blame to 
the basin box, the sand, the helper, or will confi- 
dentially tell some of their friends they were made 
to pour the iron too hot, or too fast, and that no 
basin will stand such treatment. 

The rammer and swab pot are very necessary 
tools in a foundry, but in the hands of a thought- 
less or ignorant moulder they are about as danger- 
ous as a loaded revolver in the hands of a child. 
There are no tools used in a foundry that are more 
responsible for bad casting than the rammer and 
swab. ‘‘ Bring me that rammer,” yells the moulder 
to his helper, and when he gets it he uses it 
lustily. ‘* Bring me that swab pot.” He gets it, 
and on goes the water, paty of it too. What’s 
the use of being afraid of water? 

Around comes the ladle, and out of the ladle into 
the basin goes the iron. From the basin up to the 
roof it flies, the men let go the ladle and run to the 
corners to see if they are burned; then they will sit 
down and think of the moulder and his swab pot 
and rammer. When a good moulder, or one that 
thinks he is, loses a casting on account of his basin, 
he should never blame any one but himself; for he 
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should know from experience what is required. A 
moulder can tell by the looks what sizes of runner 
sticks or gates he wants. If a moulder orders a 
runner or gate stick made without having one to 
get the size from, he will hardly ever be satisfied 
with it. In thinking of the number and size of 
runner or gate sticks for a mould, there are many 
points that should be considered. The first is the 
weight of the casting, and whether it should be 
poured fast or slow. The second, the form of it, 
and whether its proportions are heavy or light. 
The third, what temperature of metal will the 
mould require to be poured with; will it be run 
from the bottom or from the top of the mould; and 
also the height of the basin above the mould. 

As a general thing, the faster a mould can be 
poured with safety to all of its parts, the better it 
is. It is not always the weight of a casting that 
decides whether the runner and gate sticks should be 
large or small, to pour the mould fast or slow. 
The common, old style grate-bars that have thin 
openings or cores in them, is a good example to 
show why some moulds require to be poured slow. 

Many very good moulders have worked on this 
class of castings, and have been astonished at their 
lack of success in making good ones. A grate-bar, 
or any mould that has similar thin green sand cores 
in it, should bo poured with hot iron, and slow. 


rather more easily. If a 


echel’s. 
a couple of Groves properly, remove the hydro- 


Now put on two Grove cells instead of one. 
Immediately bubbles of gas rise from both plates. 
The darkening of the 4- plate shows that some 
peroxide is being formed, and in a few seconds a 
discharge current can be obtained from the two 
little plates sufficient to ring a bell. It dies away 
very rapidly, however, and requires a fresh appli- 
cation of the current to resuscitate it. 

One may note in passing that it was by no means 
essential, or even helpful, to the success of this 
second oxperiment that the first should have pre- 
ceded it. If two cells are joined up at once to the 
clean plates, without first clogging one of them up 
with PbSO,, the same things go on and perhaps 
preliminary coat of sul- 
phate has been allowed to form for a long time it 
exerts quite a serious clogging action, by reason 


of its want of conducting power. 


Another experiment of Gladstone and Tribe’s is 


this : Immerse the plates in plain water—or salt 
and water—and act upon them with twenty Groves 
if you like; no peroxide will be formed, but only 
hydrated protoxide, which refuses to give an appres 
ciable counter-current. 


One more experiment—this time Professor Her- 
Having charged the two lead plates with 


genised plate, insert in its place a bit of clean lead, 
and try for the discharge current. It is very weak 
and can scarcely ring a bell. Remove the clean 
and replace the hydrogenised lead, and a strong 
bell-ringing current is obtained for a few seconds ; 
but it stops suddenly. Why does it stop suddenly ? 
Modify the experiment by immersing only half the 
charged surface of the plates when you are going 
to discharge, and as soon as the bell stops depress 
one of the plates more so as to bring a fresh surface 
into action. It will be found on depressing the + 
plate that a fresh surface of peroxide does no good, 
showing that that is not what is exhausted; but a 
fresh surface of hydrogenised lead (i.e., depressing 
the — plate) rings the bell again instantly. The 
current stups, therefore, as soon as the hydrogen is 
exhausted. It is not correct to say the current 
stops though, but it is suddenly and seriously 
weukoned: clean lead and peroxide do not give a 
powerful EMF; the current from clean lead and 
hydrogenised lead is nearly as strong in the opposite 
direction. 

A further experiment is instructive. Having 
peroxidised a lesd plate, insert it ina beaker of acid 
in opposition to a plate of platinum, and connect 
them both with a galvanometer. It will be found 
that the current sets out from the lead, showinz 
that even platinum is electro-positive to peroxids 
of lead. Jf the platinum has been alloyed with 
hydrogen the current is strong, but if itis clean the 
current is still perceptible without a very delicate 
gulvanometer. 

If instead of hydrogenised lead we try zinc, we 
shall find a strong current; and it anpears that 
bhydrogenised lead and zine are almost equal to one 
another at first, thouch the hydrogen gets ex- 
hausted, while the zine does not. Doubtless amal- 
camated zine keeps itself permanently coated with 
a layer of hydrogen. Ama!gamating metals seems 
to make the layer of hydrogen adhere better, and 
even amalgamated copper acts extremely well if it 
has been charged with hydrogen. Indeed, as long 
as the hydrygen lasts, it is scarcely inferior to zinc 
or hydrogenised lead. A curious thing, however, 
is that clean copper opposed to peroxide oï lead 
gives a bell-ringing current much stronger than 
clean lead, and nearly as strong as hydrovgenised 
lead does. ‘This, of course, is the foundution or 
Sutton’s cell. 


Pouring them slow gives the gases and steam in 
the saud a chance to escape through the vents, and 
the iron being hot will easily run level, and not pile 
up higher nearer to the gates than in distant por- 
tions of the mould, as dull iron will generally do, 
thereby causing thia bodies of sand to be displaced. 
Hot iron will also admit of the pouring of such 
moulds slow Without danger of the castings being 
cold shut. 

Moulds having thin, dry sand cores in them, 
should often be poured hot and slow for the reasons 
above stated. Very heavy castings that have no 
dangerous dry or green cores in them, should have 
arge runners and gates so as to admit of the iron 
being poured dull and fast, and the same with any 
moulds that the copes would easily draw down. 

There are also larga and small moulds that 
require hot iron poured in them fast, in order 
to have all the parts run and not ba cnld shut. 

Again, there aro some moulds that requira the 
liquid iron to bo forced into them as fast 2s possible, 
for which high heads or basins shoul:l be mada. 
Castings, such a3 cylinder or pipe-shanvedl moulds, 
chat are cast vertically, should have larzer rurners 
aud gates where they are poured altogether from 
the bottom than where they are poured trom the 
top, by dropping the metal down, as when the iron 
is all poured from ths bottom it gets duller as it 
rises up in the mould. Many times such moulds 
poured from the bottom and top also, so as to avoid 
having any trouble from dull and dirty iroa in the 
upper portions of the casting. As regards the 
making of different forms of gates, runners, and 
basins, the interested readers will perhaps remember 
some that have been published, white others that 
are to follow wil! illustrate some of the diferent 
- ways of pouring castings. 


ELECTRICAL ACCUMULATORS, OR 

SECONDARY BATTERIES.” 

By Prof. Ortven J. Loner, D.Sc. 
(Continued from page 421.) 


NO far we hive only considered in tae rouchest 
y and broadest mauuer the chemical action going 


ou in a Planté or Faure cell; but to understand all 
the details of their behaviour it is uccessary to in- 
vestigate these actions very closely. In this study 
we shall be greatly assisted by an excellent memoir 
of Messrs. Gladstone and Tribe, which is to be 
found in Nature, January 5th and March 16th, in 
the Llectrician, March 25th, and doubtless also in 
other places. A letter of Professor A. S. Her- 
schel, in Nature, February 16th, is aiso of great 
interest. | 

Asa preliminary, tho reader is recommended to 
try a few experiments with two simple lead plates, 
say about the size of a finger. Scrapə them both 
brizht, and immerse them in ordinary dilute sul- 
phuric acid as mixed for charging batteries, sup- 
porting them by some @onvenient crrangement 
which will hold them steady and vertical, and 
‘permit either of them to be withdrawn aud re- 
inserted easily without disarranging the wires. 

First connect thom with a single Grova celi, and 
you will see a few minute bubbles of hydroz zu rise 
from the plate connected with the zinc, while that 
connected with the plotinum is slowly coated with 
a white crust of PbSO;. In about © minute the 
current will be very much weaker, and no bubbles 
will be noticed, and presently all action nearly 
ceases. The discharge current which cin hoob- 
tained is exceedingly weak and practically w/, Mo 
peroxide is formed with the EME of oue Grove, 
which, as is well uown, is unable to decompose 
water. 


* From the Enyinisr, 


All the3e experiments show the high valuo of 


brea of lead as the electro-novative element of 
a coll. 
peroxide of lead beats everything with which I am 
acquainted. In order that any of those oxide3 may 
act in this way, itis of course necessary for them to 
be in good metallic contact with the electrode, co 
as to form its real surface. 


Peroxide of manganese is very goou, but 


We can further learn from the first three experi- 


ments that peroxide is not formed on the + plate 
until there is a visible evolution of oxygen gas; and 
one becomes convinced that its formation is due to 
some secondary action. 


The actiou is probably this: Of the SO, liberated 


against the + plate, some combines with it, form- 
ing PbSO,; but the whole is not thus consumed, 
if itis liberated sufliciently fast, and the rest de~ 


composes the water, liberating oxygen, and forming 
free sulphuric acid. Of the oxygen atoms 8s» 
liberated, soms unite into molecules of oxygen, 
others into molecules of ozone; and perhaps all this 
escipes as gas. But another portion liberated in 
contact with PbSO,, acts upon it thus: O + Pb 
SO, + HO = PrO, + H.S0,, making somo 
more sulphuric acid and also peroxide of lead. 
Another portion of oxygen may vary likely attack 
tho lead itself in its nascent state, peroxidising it 
directly ; and perhaps itis ths ozone which is avtive 
in this manner, 

lt is therefore not easy to say exactly whit goes 
on at the + plate, though the broad facts are thess 


liberated some peroxide is formed; that some of 
this peroxide is in such close conducting contact 
with the lead plate—see above—as to justify the 
belief that it is formed by direct oxidation ; that 
the sulphate of lead itself gets ultimately, though 
slowly, peroxidised; and as sulphate of lead is a 
non-conductor it can only be acted on by secondary 
action, as explained. 

At the — plate nothing particular goes on. Hy- 
drogen is liberated against it, and partly clings to 
it, but mostly escapes as gas. If the clean lead 
surface has stood in the acid a short time before 
charging, it will load itself very slightly with 
PbSO, ; but this substance dees not appear to be 
easily reduced by the hydrogen, and it is seen to 
fall off as a faint white filmy descending current. 


BRENNAN’S TORPEDO. 


HIS torpedo has been in process of manufac- 
ture and improvement for some considerable 
time at Melbourne, partly under the auspices and 
with the assistance of the Victorian Government. 
The invention has been patented in England and 
the Colonies, but it was not considered politic to 
exhibit it at the late Melbourne Exhibition, pend- 
ing the negotiations with the British Government. 
It is difficult to convey a clear idea of such a 
machine as a locomotive torpedo to the general 
render without the aid of sketches; but compared 
with the Whitehead, Fiume, or the Woolwich 
Royal Laboratory patterns, the Brennan is simpli- 
city itself. Its motive power is not compressed air, 
neither is it contained in the body of the torpedo. 
To propel the weapon through the water at a speed 
of from 15 knots to 20 knots an hour for 1,000 
yards, a separate engine, or at least a special con- 
nection with an existing one, is necessary. ‘[hi3 
engine drives two drums, about 3ft. in diameter, 
with a velocity at their peripheries of 109ft. per 
second. Their duty is to wind in two fine steel 
wires No. 18 gauge, the same as used in the deep- 
sea sounding apparatus of Sir William Thomson. 
Tho rapid uncoiling of these wires from two small 
corresponding reels in the belly of the fish imparts 
to them, as may readily be conceived, an extremely 
hich velocity. 'Thə reels are connected with the 
shafts of the two propellers which drive the tor- 
nedo throuch the water. The propellers work, as 
has long been known to ba necessary to insure 
straight running, in opposite directions and both 
in one line, the shaft of ong being hollow and con- 
taining the shaft of the other. At first sight it 
would seem as if hauling a torpedo backward by 
two Wires was a suñisiently curious way of speed- 
iu it “full speed a-head,”’ but it is foundin prac- 
tice that the amount of ‘drag’ is so small, as 
compared with the power utilised in spinning the 
reels that give motion to the propellers, that it may 
be left out of calculation altogether. ‘The steer- 
iung-gear of the Brennin is a most ingenious con- 
trivauce, whereby the relative velocities of the two 
driving drums, and consequently of the two pro- 
pellers, can be varied at any moment. The per- 
pendicular rudder, which is marvellously sensitive, 
is reacted on by the screws, and in this way the 
torpedo nay be mada to follow as tortuous a path 
as a figureeskiter. The course the torpedo is 
taking is indicated to the operator by a slight steel 
telescopic mast carrying a pennon, which, when 
not in use, is folded along the back of the 
torpedo. 


FLATIELESS COMBUSTION. 


A T the soirca of the Society of Chemical Industry 
it at Owens College, on Thursday, a new 
theory of combustion was practicilly illustrated 
by Mr. Thomas Flotcher, of Warrington. Mr. 
Jacob Reese, the inventor of the Reese fusing dic, 
has stated his belief that if it were possible to 
produce combustion without flams, the tempera- 
ture and duty obtained from any fuel would ba 
enormously increased. It has remained for Mr. 
Iietcher to not only prove the possibility of flame- 
less combustion in more than one form, but also 
to demonstrate practically the enormously high 
temperatures which can be obtained by this means. 
Taking a ball of iron wire about three pounds in 
weight, Mr, Fletcher placed iton a slab of fire- 
clay, and directing a blowpips tlamoe on it fora 
tew seconds he suddenly blew the flame out. The 
temperaturo increased so rapidly that in a few 
sgcouds3 the wrought iron fused and ran into drops, 
aud this temperature was steadily maintained. 
The romn was darkened, but the clusest examina- 
tion did not show a trace of flims, although ths 
fact that the gas was burning was proved by re- 
peatedly reizhting and extinguishing it. The 
euma experiment was repeated in auother form by 
directing the tlameless heat into a small fire-clay 
cuuiuber, in which a refractory clay crucible, mado 
epecitlly for nickel melting, was partially fused 
and worxed into a ball hka soft putty, the sides of 
the fre-clay chamber being at the same time fused. 


—that somo sulphate of lead is cortainly formed, } The hest was so tremendous that the blowpipe 
being visibly white; that as soon as oxygen gas is | laboratory, which was given up to Mr. Fletcher 
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for the evening, was much too hot to be agreeable, 
in spite of open windows and ventilators. How 
far this discovery can be utilised remains to be 
seen ; but it would. appear that the presence of 
flame, usually eontidered to be a sign of combus- 
tion, is really an indication of imperfect results, 
and the best duty is to be obtained only when 
flame is totally absent. It is certain that such 
temperatures as obtained by Mr. Fletcher without 
flame have never ann RE been obtained with. 
the fuel used, which was nothing more than a 
small gas supply for a jin. pipe, assisted by an 
air-blast.. 


SOME POSSIBLE SOURCES OF ERROR 
IN COMPUTING THE AGE OF 
FOSSILS. 

T a paper on the. ‘‘ Limit of. the Innuit Tribes 

on the Alaska Coast,” contributed to the 

American Naturalist by Ivan Petroff, the writer 
gives some evidence that errors in computing geo- 
logical time, and in reckoning the age of fossils, 
may be easily made through an imperfect acquaint- 
ance with the capabilities of natural forces. Mr. 
Petroff was compelled to reside for some months 
in Alaska, in that section where the Innuit and 
Thlinket tribes meet, and he formed a theory that 
the Innuits are comparatively recent immigrants. 
An argument in favour of the view that the 
Innuits spread over the Alaska coast may perhaps 
be found in the existence of a branch of this tribe 
onthe Aleutian islands. I fully agree, says Mr. 
Petroff, with Mr. Dall, that the theory of an Asiatic 
influx of population over the Aleutian chain of 
islands is entirely untenable, and that they were 
peopled from the east, but I do not think that this 
migration took place before the invention of the 
kaiak. Timber evidently never existed on these 
islands; the only equivalent being the drift wood 
collected along the beaches and promontories ; but 
this kind of material, waterlogged and sodden, was 
entirely unfit for the manufacture of wooden 
canoes, or. even tor the construction of rafts, by 
which means Mr. Dall supposes the early Aleuts 
advanced from island to island. The frequency of 
gales, the violence of currents and the width of 
channels between these islaud3 would also prevent 
the use of rafts as a means of transportation aud 
trafic. Tho assumption that the earliest inhabit- 
ants of the Aleutiau islands wera without a kaiak 
or boat of some kind, is based upon researches in 
the shell heups of abaudoned village sites on those 
- Islands; buta kaiak witha whalebone or even a 
wooden framo without its modern ornaments of 
ivory and bone, contained no material that would 
withstand decuy aud final absorption. ‘She skin 
covering when worn out and unit for use as such, 
was, no doubt, then as now, cut up into straps and 
patches, or served as food in time of famine, 
while the frame could be utilised in many 
ways that would leave no trace behind. Tae mere 
absence from the lower strata of shell heaps 
of anything pointing to the existence of the kaiak, 
can scarcely be cousidered as proof conclusive of 
its non-existence. My personal observations have 
led me to believe that tbe remains of former 
villages and dwelliuz3s found on the Aleutian 
Islands end on the continental coast of Alaska, are 
not of the antiquity ascribed to them. Wherever 
I had the opportunity to observe such localities at 
leng intervals of time, I was astonished at the 
rapidity with whica nature extivguished the traces 
of man by a growth of sphagnum and other vege- 
tation, giving to the site of the village abandoned 
but a few years every tpperrauce of great 
antiquity. 

Tho absence of stone end bone implements of 
more delicate construction frum the lower strata of 
the shell heeps cau easily be attributed to the 
sime cause that explains the absence of iron im- 
plements from the upper layers that must have 
wecumulated within historie times. Such articles 
were the producé of much labour, and consequently 
too preciuus to be lost. At every successive rc- 
moval from one dwelling-plice to another all such 
products of their ingenuity were carctully collected 
and removed by the ancient Aleuts, just as it is 
done now with regard to iron by the natives cf the 
present day. 

On these treeless isles, tha removal from one 
huuting or fishivg-grouud to snother of a few 
families or a community always involved the 
transportation of every iog or plank, and every 
particle of wood to be tound about theplace. As 
an instance of this kind, I may point to the removal 
of the people of Mukushin, on Oonalashka Island, 
which took place in the early part of the year 1579. 
In the summer of 1550, I visited the spot from 
which the peoplo had removed, and found the 
outlines of every house indicated by a slight de- 
pression in the ground, and inclosed by low ridges 
of earth covered already with a dense growth of 
sphagnum and grasses. Every piece of wood about 
the whole settlement had disappeared simultane- 
ously with the people; and I have no doubt that 
an explorer unacquainted with the circumstances 
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could dig up these remains without finding a scrap 
of iron, or anything indicating their recent occu- 
pation by at least a semi-civilised peole. Another 
example of this kind, and even more forcible in 
total absorption of all signs of recent occupation, 
can be found on the island of. Atkha at the site of 
the former settlement of Korovinsky, the peaple of 
which removed to Nazan on the other side of the 
island less than fifteen years ago. 

In the settlements remote from the. trading 
centres the people of Innuit stock live to-day as 
they did probably centuries ago, in a manner not 
at allinconsistent with the remains found in the 
lower strata of shell heaps. Even the presence of 
stone and bone arrow and spear-heads is no true 
indication of age, as they are manufactured at the 
presentday,as 1 had an opportunity to witness 
frequently during my travels in remote regions. - 

The time required for the formation of a so-called 
layer of ‘‘ kitchen refuse ” found under the sites of 
Aleutian or Innuit dwellings, I am also inclined to 
think less than indicated by Mr. Dall’s calcula- 
tions. Anybody who has watched a healthy Innuit 
family in the process of making a meal on the 
luscious echinus or sea-urchin, would naturally 
imagine that in the course of a month they might 
pus up a great quantity of spinous débris. Both 

ands are kept busy conveying the sea-fruit to the 
capacious mouth; with a: skilful combined action 
of teeth and tongue, the shell is cracked, the rich 
contents extracted, and the former falls rattling 
to the ground in a continuous shower of frag- 
ments until the meal is concluded. A family of 
three or four adults, and perhaps an equal number 
of children, will leave behind them a shell monu- 
ment of their voracity a foot or eighteen inches in 
height after a single meal. In localities in Prince 
Wiliam Sound, I had an opportunity to examine 
the camp-sites of sca-otter hunters on the coast 
contiguous to their hunting grounds. Here they 
live almost exclusively upon echinus, clams, and 
mussels, which are consumed raw in order to avoid 
building fires aod making smoke, and thereby 
driving the sensitive sea-otter trom the vicinity. 
The heaps of refuse created under such circum- 
stances during a single season were truly astonishing 
in size. They will surely mislead the ingenious 
calculator of the antiquities of shell heapsa thousand 
years hence. 

On the coast of Cook’s inlet I have observed 
other instances of the rapid transformation of 
dwelling sites. 

In the year 1869, I erected a substantial log- 
house in the vicinity of the vilago of Chkituk. I 
visited the spot last summer and discovered nothing 
but faint lines of the foundation of my house 
indicated by low ridges overgrown with mosses 
end grasses, and two young spruco trees growing 
up irom the spot where my Hreplace had been 
located. Inthe same locality, at the mouth of the 
Kaknu or Kenai river, the remuins of the first loz 
building erected there by the Russians in 1789, cau 
now bs seen protruding from the almost perpen- 
dicular river bank loft. or ZOft. under the present 


surface. 


As an instance of the rapidity with which the 
tides of this region will chango outlines of coust 
aud other landmarks, I may cite an observation 
made by me during my stay on Nuchek Island last 
summer. Ata short distanca from the settlement 
there wa3acavein a rocky eliti situated about three 
or four feet above high-water mark. Ivisited the 
place frequontly, as it afforded a view over the 
approaches to the harbour. About the middle of 
June an eclipse of the moon oecurred when it was 
full or nearly so, causiny tidal commotion of un- 
usual extent aud violence. When I visited my 
eave cn the day following the eclipse, I found it 
almost filled with shingles aud débris. This cave 
was situated at about the same height above the 
water as the cave of Amaknak, from which Mr. 
Dall extracted such voluminous information as to 
the antiquity of strata of refuse found therein. I 
cite thess instances only for the purpose of showing 
that itis not safe to ascribe great age to any and 
all accumulations of débris found on the coast of 
Alaska, and also as a support for my theory of a 
general Innuit migration along the coast at a com- 
paratively recent period, subsequent to the 
laveniion of the kaiak or a similar structure. 


Ba 


WHAT IS ELECTRICITY ? 

4 SKS Col. J. D. Shakespeare in the Zvectrician, 
jk and then continues—‘* To this question 1 
huve failed to see given any reliable auswer, and 
my suggestion may be equally unsatisfactory. 
ifowever, when endeavouring to solve a law of 
nature, ny experience tells me to inquire into and 
search it out from the simplest form known to us 
in duily life. We know electricity is produced to 
our senses in one of two ways—either mechanical 
—i.e., by friction, or chemical, i.e., by the conver- 
sion of some sorts of matter into other sorts. 
aubmit that, as electricity is common to all things, 
its mechanical production has precedence of the 
chemical, and that the electricity in things partakes 
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of the principle of ‘ storage.’”? We only know 
things by what they do. Bearings heat by fric- 
tional contact to a very high and even visible 
temperature. Two rapidly revolving discs, not in 
contact, but.so close together as to admit only of 
an air-space between them, develop electricity 
quickly and in a most powerful form from the 
rubbing together of the molecules of air between. 
the discs. 

Let me now observe that the world rolls round 
itself at the rate of 1,000 miles an hour, and 
travels round the sun at the rate of 6,500 miles an 
hour, the atmosphere travelling with it. Is it not 
a fact that our planetary system works from east 
to west by the south, and that our world revolves. 
from west to east? Surely with such motion 
there must be a ‘‘slip’’ producing friction and. 
electricity. If there is a ‘‘slip,’’ then electricity 
would be an effect of Nature’s laws of friction ; 
but whether that friction produces it de novo, or 
stimulates it into action from a latent state, I am. 
not prepared to say, but prefer the latter theory. 
Ifit is a “primary,” there is no use in askmg 
“ What is electricity 7”? but we may ask—Where 
is its source ? 


PORTABLE DOOR-FASTENER. 


POCKET device for.securing doors, that can, 
A be attached to any door rapidly without any 
implements, has been patented by Mr. Charles A. 
Crongeyer, of Detroit, Wayne county, Mich. 
U.S.A. A metal strip is provided at one end with 
a fat hook, and a rod is pivoted to its opposite 
end, and the outer end of the rod is screw-threaded. 
A U-shaped piece, whose shauks are of unequal 
length, has an aperture ia its curved middle part 
through which the rod passes in such a manner 
that the ends of the shanks of the U-shaped piece 
project toward the hooked end of the strip. This 
piece is secured in any desired position on the rod 
by a milled nut screwed on the outer end of the rod. 
Tie ends of the shanks have a ilat smooth surface 
to rest against the surface of the door and frame. 
The short shank is adapted to rest against a mould- 
ing or casing, and is provided with a swinging leg 
of euch length that when it is swung outward its 
end will be flush with the end of the long shank. 
When used, the hook of the metal strip is placed 
aguinst the jamb of the door, and the U-shaped 
piece is turned in such a manner as to permit the 
closing of the door, aud when the door is closed the 
hook 13 forced into the wood of the jamb. The 
piece is then turned so that the long shank will rest 
agains$ the surface of the door. ne device does 
yet mar the door and keeps if locked perfectly, 
andis npplicable to doors of any thickness, and 
with iittle or no trouble. 


RECENT ADVANCES IN PHCTO- 
GRAPHY.—IL* 
By Capt. Arner, R.E., F.R.S. 


MHB first germ of photography was when 
i Scheele investigated the actionof light on silver 
chioride, and found that it discoloured it. It was 
subsequentiy round that this discolouration of the 
chloride was due to a liberation of chlorine from 
tke chloride of silver. In 1502, eighty years ago, 
Wedgwocd read a paper before the Royal Institu- 
tiou, in which he described a method of taking 
nrotiles, aud also copying painted pictures, by 
means cf wnat we should now call photography. 
These profiics were taken oa paper washed over 
with silver nitrate. In other words, the protile of 
the person to be portrayed was thrown against 
sensitised paper, in a strong lizht, aud the outline 
wag photographed or mads visible by the strong 
light acting outside the protle. Of course, it pro- 
duced a white profile on a black background. 
About the same time that Wedgwood read this 
paper, Sir Humphrey Davy was practising this 
process, aud he found that silver chloride was 
preferable to silver nitrate. e also found that if 
he used white kid as a basis of what I will cail the 
photograph, he got a stronger impression than it 
he used simply paper. In 18l, twelve years 
later, Niépce devoted himself to studying the 
action of lizht upon asphaltum, and he worked out 
a process Which up to this day is still used, and 
which I shall not refer to more particularly now, 


| as I shall hope to do so in a subsequent lecture. 


He developed the process which wus then called 
heliography, which consisted ia the production of 
a picture in bitumen on a metal plate, the light 
causing the oxidation of the bitumen or asphaltum, 
and rendering insoluble or less scluble those parts 
which had been acted upon. 

In 1827, Niépce came to England, and endea- 
voured to introduce the results which he had ob- 
tained to the notic2 of the Royal Society ; but, 
owing to the process being a secret one, the com- 
munication was not received. 

ERT AES i en AO NOOR SIE SRT eee ee 

* A series of Cantor Lectures delivered before the 
Society of Arts. 
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In 1824, Danguerre, a name to be remembered, | the iodine; the iodine vapour will be allowed to 


a French painter, began similar experiments in the 


samo direction, and, in 1829, he and Niépce entered | th 


into partnership to work out that which eventually 
received the name of photography. Now, Niépce 
has left it on record, that in his bitumen pictures 


he had one considerable trouble: he found that, | to 


ins of the lines of an engraving being repre- 
sented by black stains on the white metal, the lines 
were represented by white metal on black bitu- 


men. order to overcome this difficulty, after 
coating the silver plate with his bitumen, and 


Cav opng it by dissolving away the unaltered 
parts, he treated the metallic silver plate beneath 
with an mgreaiene which he might choose, and, 
amongst others, he has left on record that he 
treated it with iodine, and then rubbed off the 


bitumen. This, in the case of an engraving, 
would, of course, give dark lines on a white back- 


ground. Here we have the first introduction of 
iodine and silver together. 

Now, we cannot suppots that two such shrewd 
observers as Niépce and Daguerre could have used 
this combination of iodine and silver without 
noticing that it was altered by light; and I may 
say that there are a number of grave grounds for 
considering that this was really the origin of the 
PAg DATT oyo process, which consists, as you know, 
in the treatment of a silver plate primarily with 
iodine, and subsequently with other substances, 
to cause sensitiveness. erre and Niépce must 
have noticed the alteration by light in the siver 
iodide which they had formed on the silver plate, 
but up to that time of which I am talking, the 
had not discovered the secret of what we now c 
development ; and when we come to consider the 
early history of photography, it is a most remark- 
able fact that the two first modes of development 
were discovered, if I may say so, by flukes. The 
discovery of the development of the daguerrean 
image was as follows :—He, Daguerre, had been 
trying to reduce the exposure of iodide of silver in 
order to get an image in a reasonable time. In- 
stead of exdosing his plate for a quarter of an hour 
or an hour, he wished to obtain an image in one 
or two minutes, which, to him, would have been 
very quick. Many months were passed in these 
apparently fruitless researches, until one day he 
placed one of his iodised plates, which he had 

one to light for some short time, in his chemi- 
cal cupboard. Now, in that chemical cupboard 
were a variety of bottles of all descriptions. He 
had worked hard, and as chemists know perfectly 
well, when a man is working at research, there is 
usually a collection of all sorts of chemicals. He 
placed his daguerreotype plate in the cupboard 
` over night, and to his aetonishment next morning 
when he opened the cupboard, he found that he 
had a fully developed daguerrean image. This 
was a discovery which he immediately turned to 
account. He exposed other pleten, shifting first 
one bottle then another, and by this process of 
elimination, at last he was able to find that it was 
an open bottle of mercury which had caused the 
development of the image. This was really, I 
believe, the true history of the daguerreotype 
process, 80 far as the mercurial development was 
concerned. It was considered a very short expo- 
sure in those days if you sat five or ten minutes in 
the sunlight to have four portraits taken. We 
have changed all that now, and I dare say before 
this course of lectures is over, not only five or ten 
minutes will be considered a long exposure, but 
Beriepe 5-100ths of a second will not be considered 
rt 


ort. 
I have the pleasure to-night of introducing to 
_‘your notice an old worker of the daguerreotype 
process, Mr. England. He has kindly consented 
to show .the whole manipulation of the process 
from beginning to end, thinking it might interest 
what I may call a juvenile audience, for juvenile I 
suppose most of you are, as regards photography. 
Mr. England has left me to do the talking, and, 
therefore, I must do the best I can to explain the 
operations which will be gone through. We have 
-a little box, divided into two parts, in one of 


DAGUERREOTYPE DEVELOPING Box. 


which is placed iodine, and in the other 
what is called bromide of lime—that is to sa 
caustic lime impre 

find that, fsi ofa 
place the p'ute uver one of 


is placed t 
, | question as to who was the discoverer, my. own 
ted with bromine. You will | opinion is Mr. Reade should have the credit which 
having polished it, he will} belongs to the discovery. om 
these apertures—over ! pictures so produced, an unlimited number of 


play upon it a certain time, and then he will shift 
e plate over to the bromine, and thus he 
bromises the silver. He will finally give it another 
touch of iodine vapour, and the plate will be ready 
for exposure. Mr, England has taken the trouble 
polish these plates beforehand, since their 
polishing is one of the chief difficulties of the 
daguerreotype process. The fact is, the plates 
require the most elaborate polish, such as even a 
silversmith can scarcely give them. One of these 
plates he will now place over the iodine, and for 
two minutes allow the iodine vapour to rise and 
attack the silver. [Mr. England here explained that 
the first process is to bring the plate to a deep yellow 
colour, by means of the iodine, and then to place 
it over the bromine.] In the first place, it is 
necessary to be able to see the colour, so that a 
reflector is placed on the one side of the sensitising 
box, the other being open. By this artifice, the 
lates may be viewed, and the colour of the 
guerreotype plate can be watched, till it has at- 
tained a deep yellow colour. It is passed on, to be 
acted on by the bromine, and that is continued 
until it attains a rose colour. It is a little difficult, 
by artificial light, to see the exact colour; this 
rocess was seldom worked by artificial light, and, 
erefore, one may be misled by false colour. 

We propose, between us, to take a daguerreotype 
picture. Now, the operation of sensitising is very 
nearly finished. It has been treated with iodine, 
and then with bromine, and now it is having a final 
submission to iodine. The plate Mr. England 
prepared has now been exposed one minute; Mr. 
England is rather doubtful about the sensitiveness 
of the plate; but Iam afraid, myself, it is rather 
over-exposed. Mr. England is now going to 
develop the picture, and he will do so by the use of 
mercury. He has here the original mercury box 
with which he was accustomed to manipulate. He 
will hang it against the wall, and light a small 
spirit lamp under a bowi of mercury beneath it. 


e mercury fumes will rise through an orifice into|, - 


the box, and so on to a plate; he will watch it 
from time to time, until it is developed, when we 
will show it to you. (A copy of an engraving was 
here taken whilst illuminated by the electric 


light.] 

{should like you to understand exactly what 
takes place in the daguerreotype plate when it is 
exposed and developed. On the surface of the 
plate we have a mixture of silver iodide and 
bromide, but, for simplicity’s sake, I will suppose 
that there is simply silver iodide on it. When 
light acts on such a compound, the action is to split 


up the silver into a salt, which we call silver sub- 


iodide, and iodine is liberated, Ag, I, gaI +I. 
The iodine is taken up by the silver plate at the 
back of the sensitive film. To develop the picture, 
mercury vapour is caused to condense on the sub- 
iodide, and leave the iodide in tact. Amongst some 
pictures which Mr. England has kindly brought, 
we have an instantaneous view of New York 
Harbour, taken about 25 years ago; and I doubt 
very much whether there are any wet-plate 
instantaneous pictare equal to that; from age it 
has become a little bit tarnished, but otherwise it 
is a most perfect picture—the size is about 5in. by 
4in. I havea transparency taken from this, and 
one from a negative, also in the possession of Mr. 
England. This last is a portrait of Daguerre, 
taken by himself. This is interesting as showing 
one of the very earliest daguerreotypes known. 
The next processis the Talbotype process. In 
Talbot’s original process, chloride of silver formed 
the basis, and from that sprung our silver printing 
process of the present day. But the great improve- 
ment he made was by the introduction of iodide of 
silver. I may mention that he introduced this in 
J annaly of the same year in which Daguerre intro- 
duced the daguerreotype processin France, namely, 


in 1839, The outline of the talbotype process is as | I will 


follows :—First of all, he gave a wash of nitrate of 
silver to plain paper-—some papers answered better 
than others—this he dried, and then washed over 
it the iodide of potassium, so forming iodide of 
silver, then dried the paper, and again washed 
over it the nitrate of silver. Such a paper was 
found sensitive enough to take camera pictures. 
But how about the development? Curiously 
enough, the development of the talbotype picture 
was discovered in an independent way by the Rev. 
J. B. Reade. He was practising with the solar 
microscope, and copying certain objects. One 
afternoon, having given his paper, which he had 
washed over with gallic acid, a short exposure, he 
was obliged to leave it for the night ; next morning 
he found that his image was fully developed. That 
gave him the idea of the development of what was 
called the latent image. Talbot introduced this 
mode of development into the calotype process. 
This calotype process was the subject of hs tag 
and the claims of the Rev. J. B: Reade to be the 
discoverer of the gallic acid development was dis- 
puted. I do not wish to enter into the legal 
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portraits would be made by Tos we call the 
ordinary silver- printing process. guerreotype, 
on the other hand, could be only eomodueed Uy ; 
electrotype, and Mr. England has kindly lent me 
such a roproanon on, which can be examined after- 
wards. propose, however, to show you how 
Talbot was able to make a picture on paper. Iin- 
tended to have taken a camera picture by the 
prora with the aid of the electric light, but I 
d it will take up too much time. Ihave here a 
negative with some talbotype paper upon if, pre- 
pared as described. I will expose this to the t 
from a bit of magnesium wire, and then will 
develop it in the way in which that development 
was practised in the old time. Ihave a solution of 
gallic acid, which I place in a little dish, and with 
it will mix a solution of nitrate of silver and acetic 
acid. The acetic acid is meant to retard the action 
of the gallic acid, to prevent the reduction of the 
silver before the development takes place. I should 
say the usual method of usiag the paper was as 
follows:—A final wash of gallic acid and silver 
nitrate was given it, and it was then exposed while 
damp in the camera. This is what I intended to 
do, but the minutes steal on us so very rapidly, 
that I have been obliged to leave out the wash of 
gallic acid and silver, and to give it a rather longer 
exposure behind a negative, and thusI shall pro- 
duce a positive on development. The undeveloped 
picture is now placed on this piece of glass, and 
now I proceed to develop it. The glass is placed 
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STAND FoR DEVRLOPING PAPER PICTURES. 


on astand, and the light from the lantern, after 
passing through orange glass, is allowed to 
illuminate it. The lines begin gradually to appear, 
and they must now be visible to you all. I con- 
tinue brushing over the picture the solution of 
gallic acid and nitrate of silver, with acetic acid, 
and it becomes still more visible. A paper process 
is a most fascinating process, because you can 
dabble about, and do exactly what you like; it is 
not like the gelatine plates of the present day, 
which you have to leave to come out aooaa 
With paper, if you want to bring it out a little 
better detail in one place there, you can dab it out; 
and if you want to keep it back, you can put a 
little water over the place. There is no process 
like the paper process to please an artist; not that 
I profess to be an artist, but, belonging to the 
Science and Art Department, I have a sort of art 
instinct, I suppose. I think you can see that the 
image is very fairly out now. In the old days, I 
dare say it wonld be considered passable for a 
beginner—not that I am a beginner, because I 
practised it in India; but it is a long time ago since 
I did so. So much, then, for thetalbotype process. 
Now, what is the meaning, I would ask you, of 
that development ? Itisa curious thing that a small 
exposure to light should cause an image to appear. 
ill ask Mr. Woods to throw on the screen some- 
thing which perhaps will illustrate how develop- 
ment arises. This morning I wasin my laboratory, 
and I ey ne on the bench a feeble negative 
which I had badly developed, and which I had 
fixed with hyposulphite of soda. On taking it up, 
I found the salt had crystallised over the surfacein 
a most beautiful manner, and I donot think I could 
point out to youanything which would give you a 
better idea of what development is than those 
crystals whose images you see on thescreen. When 
you have silver precipitated from a solution by any 
means whatever, you have it always ina crystalline 
form, and as all crystals possess polarity, so crystals 
of silver possess polarity ; and where one silver par- 
ticle is deposited, there another silver particle will 
deposit, exactly in the same way as those crystals 
of hypo-sulphate of soda follow one another in 
regular course in those beautiful feathers. Thus, 
then, I look upon it as a physical development; we 
have a crystalline action going on during develop- 
ment, and nothing else. The iodide of ‘silver is 
altered into sub-iodide, and this, like the pole of a 
magnet, attracts the precipitating silver, and from 
that time, where the silver is deposited, other 
crystals of silver are deposited. That is what I call 
physical development. 

ow, there is another kind of development, which 
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some call chemical development; and here I differ 
from some of my brethren who live on the other 
side of the water, in Germany, who have chosen to 
name as chemjcal development something quite 
different to what my idea is of chemical develop- 
ment. Isay chemical development is only a develop- 
ment which is shown by a change in the colour or 
material of the substance acted upon, and not bya 
building-up process, such as we have had before 
us. Now, I have something which I hope will 
show you what I mean by this chemical develop- 
mont. Ihave here a picture, which has been 
printed on nitrate of uranium; I am going to use 
simply silver nitrate for a developer. I do not 
want a reducing agent in the developer in this 
case, because the uranic salt is reduced to the 
uranous state by the action of the light, and we 
shall have a picture formed of silver oxide, because 
the uranous salt will reduce the nitrate of silver to 
the state of oxide, and that of itself can be reduced 
afterwards to the state of metallic silver. This 
paper was exposed, just before you came to the 
ecture, to the electric light behind a negative. 
There is an outline of it now, but when I apply 
the silver, you will see that it springs out into 
vividness. It has been rather over-exposed, but 
this I do not mind, as I merely wish to illustrate a 
principle. The whole of that picture is formed by 
silver oxide reduced by the particles of uranium 
nitrate which have been acted upon by light and by 
nothing else. Thesilver oxide reduced is an exact 
equivalent of the uranium salt which has been 
altered by light. That is what I call chemical 
development, and I know no other meaning for 
the term. It is impossible, except where you 
have a change in a largeamount of the material 
that is acted upon by light. I hopeI have made 
you understand the difference between this de- 
velopment and the development you saw just now. 
The gallic acid, in the one case, reduces the silver 
solution to the state of metallic silver; and, in 
the other case, the uranous image itself reduces 
it to the state of silver oxide; but still that 
silver oxide was only equivalent to the amount 
that had been acted upon by light, and nothing 
more. Ihave here a wet plate prepared. I dare 
say most of you know what a wet plate is, 
though some of you may not if you only began 
photography when the gelatine process came in. 
To such, I suppose, a wet plate is as much a 
matter of novelty as a daguerreotype is to man 

who know what the collodion process is. I will 
ask you to bear with me, however, while I pro- 
duce the picture, because I want to show you 
the use of the electric light. Of all the recent uids 
to photography, the electric light is one of the most 
powerful, because with it you can photograph by 
night or by day. In fact, in some of the advertise- 
ments I have seen it stated that they prefer to take 
portraits by night; I do not know why, but ina 
country town I saw an advertisement in which they 
said distinctly they preferred to take photographs 
by night, as 1t was more convenient. [An engrav- 
ing was focussed on the camera screen, and the wet- 
plate exposed for twenty seconds.| A short expo- 
sure will do for this. ow I will try to show you 
the development on the screen. You see a cell 
there with water in it. Now I hope you will see 
the crystalline action taking place before you, and 
the image will be seen on the screen gradually 
coming out. A cell containing ferrous sulphate in 
solution, and a smill quantity of glacial acetic 
acid, is focussed on the screen. The plate of sensi- 
tised (and now exposed) collodion is fairly trans- 
parent. After placing a piece of yellow glass 
in front of the lantern, the plate is immersed in 
the cell, and the image is seen gradually being built 


p- 

There is another mode of development which our 
friends across the water have chosen to call chemical 
development, though I cannot agree with them, 
and that is the method which is called alkaline 
development. I dare say I could very rapidly 
demonstrate that to you. The rationale ot the 
alkaline development is that when you have a 
strongly oxidising agent in the presence of an alkali 
and a silver compound, solid or in solution, then 
you have the last reduced to the metallic state. 
Such an oxidising agent we have in the pyrogallic 
acid, and the alkali generally used is ammonia. 
Now, this kind of reduction is evidently useless 
unles3 it can discriminate between a compound 
which has been acted upon by light and one which 
has not. When pyrogallic acid is used in order to 
make this discrimination, or, in other words, in 
order that those parts acted less on by light may 
alone be reduced, something more has to be added, 
which is usually a solution of a bromide of an 
alkali. This restrains the reduction inducing the 
change to take place in the part acted upon by 
light. It has been usually said that alkaline de- 
velopment is only available for bromide of silver, 
and until recently I dare say that was the case, or 
rather it was not the case, but it was thought to be 
so. I hope on a future occasion to show that 
iodide of silver is as amenable to alkaline 
development as bromide of silver, although 
not so rapidly; and that chloride of silver 
is very amenable to alkaline development, 
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giving in fact most beautiful pictures. The plate 
am going to expose now is a bromo-iodide plate. 
I baye shown you this form oi it simply because it 
is transparent. I have here a negative, and the 
sensitive plate behind it, ready prepared. Now I 
expose it to the light from the magnesium wire for 
afew seconds. I will take a cell, in which I will 

lace some of the alkaline developing solution. 

he pyrogallic acid and bromide are mixed, and to 
which the ammonia is ready for adding. I mix a 
small portion of this latter with the pyrogallic acid 
and bromide—the bromide, remember, being for 
restraining purposes. I place the plate in the cell, 
which is seen im focus on the screen. The picture 
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CELL FOR DEMONSTRATING PROCESS OF 


DEVELOPMENT. 


is one of Mr. England’s beautiful statuary studies, 
and you can see the outline of the bust gradually 
appearing. That, I say, is another case of physical 
development. ' 

Now, I want to show you why I say it is physical 
development. I throw on the screen a slide, which 
is a picture of a young lady, seemingly cut in half, 
patt of her figure being intense, and part not in- 
tense. This difference in intensity was produced 
by exposing u plate behind a negative, and then 
before development, coating a portion of the plate 
with bromide of silver. The top layer thus had no 
exposure whatever, and yet you see where the un- 
exposed film is, there we have the picture very 
much denser than in the case where there was only 
the one film. This shows that here we have a case 
of physical development, for the image is built up 
from the film itself, being partly fed, as it were, 
from the film which had received no exposure. 
There is thus crystalline action taking place in the 
film, just as much as there was in the silver reduced 
from the nitrate of silver. I want you to under- 
stand why I object to the words chemical develop- 
ment, when we are talking about alkaline develop- 
ment, : 

There is another mode of development which is 
now very much in vogue, and that is with ferrous 
oxalate. In this case we have an organic salt of 
iron in the ferrous state which is capable of redu- 
cing silver bromide, iodide, and chloride, to the 
metallic state, whilst itself is reduced to the ferric 
state. That was a development which also required 
arestrainer. If I had had time there were several 
more experiments 1 should have gone through, but 
I must omit them. There is, however, another 
kindred developer, which I think is one of the most 
recent advaiices in photography, about which I am 
supposed to be lecturing. I speak of it with great 
tenderness, because it is my own child. I have 
now got an iron developer which is capable of being 
used without any restrainer whatever. I call it 
ferrous citro-oxalate; it is rather a long name, and 
some of my audience may not understand it, but I 
will tell you how it is made. You take a solution 
of citrate of potash, and then you add ferrous 
oxalate to it till no more will dissolve, the resulting 
compound is probably citrate of iron, but in a 
stronger form than is usually found, and much more 
energetic than that form which was recently re- 
commended by Dr. Eder, to whom I shall have to 
refer more at length presently. I propose to use some 
of that same paper which I used justnow. Its use 
for the purpose I have in view isa novelty. This 
paper can be developed by the alkaline method, or 
by the ferrous oxalate method, or by the ferrous 
citro-oxalate method ; itis an excellent paper, and 
was prepared as I described about two years ago at 
the Photographic Society, before the gelatine papers 
came into vogue; it gives a very clear picture, and 
I dare say that you will also see that it gives very 
satisfactory negatives. I expose a piece of the 


paper bebind a negative to the light of the magne- | p 


sium Wire again. The negative used in this case 
was kindly lent me by Mr. William Bedford. Itis 
rather a dense one, and requires longer exposure 
than I should have given to a thinner negative. 
The exposure is now given, and on withdrawal 
from the frame it apparently is a perfectly blank 
piece of paper. [The paper was wetted and placed 
on the developing-stand already described, and 
brushed over with ferrous citro-oxalate without 
any bromide being added. The lantern was covered 
with yellow glass, and the light of the disc thrown 
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on the paper.) You see it is beginning to devehp ; 
see how beautifully it comes out. This, I say, ha 
novelty in photography, for here we have an iro 
developer which needs no restrainer, and a pape 
which can be developed by an energetic developer. 
I think I may claim that as an advance over the 
calotype process. 


WHERE THE HOUSE-FLY BREEDS. 


AS “fiy time” approaches every housekeeper 
wonders where and how the increasing 
swarms of pests multiply so rapidly. The eggs, 
mere whitish specks to the unaided eye, are laid in 
little agglutinated piles in warm manure or in de- 
composing vegetation, especially that about our 
stabiesand barn yards. From 80 to 100 are laid at 
a time, and, probably, at three to four different 
intervals by the same fly, though on this point we 
have no exact data. Within twenty-fours in 
summer, they hatch into footless maggots, which, 
after rioting in filth till their tender skins seem 
ready to burst from repletion, become full-fed in 
less than a week, and descending into the earth, or 
sheltering under some old board, contract to brown, 
shining objects, rounded at both ends, and techni- 
cally known as puparia. Within the darkness of 
this hardened skin profound changes rapidly take 
place, and the insect passes through the pupa to 
the perfect state, and finally, in about five days, 
the anterior end of the puparium is pushed off, 
and the fly quickly crawls out. At first its 
parts are pale and soft, and its wings are crumpled 
and useless, but these soon expand, and suddenly, 
without practice or teaching, the new fledged fly 
wings its way to your table to mock your dis- 
pleasure—to share your repast. The length of 
time required from hatching to maturity varies 
with the season and temperature, but will not 
exceed ten days in midsummer, while the life of the 
perfect fly lasts about three weeks at the same 
season. As cold weather approaches propagation 
ceases, and the older flies perish. A few of the 
more vigorous females, however, retreat, to some 
nook or cranny, where, in a state of torpor, they 
survive until the ensuing season—links ’twixt the 
summer gone by and to come. The insect may also 
hibernate in the pupa state in the ground. In 
rooms kept continuously warm, or in more southern 
latitudes, the fly remaius active all winter, and the 
palace sleeping cars bring them daily to New York 
from Florida during the coldest months of the 
year. 


Cleaning Dull Gold.—A solution of 80grm. 
chloride of lime, SOgrm. bicarbonate of soda, and 
20grm. common sult in three litres distilled water, 
is prepared and kept in well-closed bottles. The 
article to be cleaned is allowed to remain some 
short time in this solution (which is only to be 
heated in the case of very obstinate dirt), then 
penis out, washed with spirit, and dried in saw- 

ust. 


Sunstroke.—Sunstroke is caused by excessive 
heat, and especially if the weather is “ muggy.” 
It is more apt to occur on the second, third, or 
fourth of a series of hot days, than on the first. 
Loss of sleep, worry, excitement, close sleeping- 
rooms, debility, abuse of stimulants, predispose to 
it. Itis more apt to attack those working in the 
sun, and especially between the hours of eleven 
o’clock in the morning and four o’clock in the 
afternoon. On hot days wear thin clothing. Have 
as cool sleeping-rooms as possible. Avoid loss of 
sleep and all unnecessary fatigue. If working in- 
doors and where there is artificial heat (laundries, 
&c.), see that the room is well ventilated. If work- 
ing in the sup, wear a light hat (not black, as it 
absorbs the heat), straw, &c., and put inside of it, 
on the head, a wet cloth or a large green leaf; 
frequently lift the hat from the head and see that 
the cloth is wet. Do not check perspiration ; 
but drink what water you need to keep it 
up, a8 perspiration prevents the body from being 
overheated. Have, whenever possible, an addi- 
tional shade, as a thin umbrella when walking, a 
canvas or board cover when working in the sun. 
If a feeling of fatigue, dizziness, headache, or ex- 
haustion occurs, cease work immediately, lie down 
in a shady and cool place, apply cold cloths to and 
pour cold water over head and neck. If anyone is 
overcome by the heat, send immediately for the 
nearest good physician. While waiting for the 
hysician, give the person cool drinks of water or 
cold black tea, or cold coffee, if able to swallow. 
If the skin is hot and dry, sponge with or pour cold 
water over the body and limbs, and apply to the 
head pounded ice wrapped in a towel or other 
cloth. If there is no ice at hand, keep a cold 
cloth on the head and pour cold water on it, as 
well as on the body. If the person is pale, very 
faint, and pulse feeble, let him inhale ammonia for 
a few seconds, or give him a teaspoonful of aromatic 
spirits of ammonia in two tablespoonfals of water 
with a little sugar. 


463 


SCIENTIFIC NEWS. 
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death is announced of M. Antoine 
Breguet, at the early age of 32 years. 
Many visitors to the Electrical Exhibition in 
Paris will remember him as one of the most 
energetic of the directors. 


The endowment of research is being gradually 
brought about without the assistance of the 
Government. In October, the Scnatus Acade- 
micus of Edinburgh will proceed to elect five 
graduates of some Scottish University to five 
fellowships of £100 each, the funds for which have 
been supplied by an anonymous donor, who 
promises a repetition of the gift for one or two 
years at the request of the Senatus. The 
fellowships are intended for those who, having 
attained some proficiency in mathematics, 
physics, chemistry, biology, mental philosophy, 
history, or the history of literature, are desirous 
of prosecuting unprofessional study or research 
into those subjects. The holders of these 
fellowships must reside in Edinburgh during 
the winter and summer sessions, and give 
evidence of their progress in some way approved 
by the Senatus. 


At the request of Mr. Philip Magnus, one of 
the Commissioners on Technical Instruction, 
Herr Reuter, director of the Fach-Schule at 
Iserlohn, has zent to London a collection of 
specimens of his pupils’ work, which is on view at 
the offices of the City and Guilds of London In- 
stitute, Gresham College, E.C. The Fach-Schule 
at Iserlohn is one of the now German schools 
of the kind of which a large number exist in 
Austria, and its special object is to give prac- 
tical instruction in artistic metalwork. The 
course lasts threo years, and comprises mathe- 
matics, physics, chemistry, drawing, style, 
modelling in wax and clay, wood-carving, en- 
graving, electro - plating, metal chasing, &e. 
The City and Guilds Institute propose to 
establish a school of applied art in the City, the 
first classes being tor cabinet-makers and 
furniture designers. 


The Yorkshire College, Leeds, is to bo 
finished as soon as possible. The cxisting por- 
tion of the buildings is that Qəvoted ty textile 
manufactures gud dyeing; but the contracts 
for the other portions having been signed, the 
works will be pushed on until the College is 
complete. 


At the mecting of the Avconautical Society of 
Great Britain last Monday, Mr. Simmons 
stated that it would be of great advantago if 
some means could bs devised of measuring the 
pace ata high altitudo. The +peed of the wind 
was much greater above thau on the earth. 
When he recently crossed tha Channel in a 
balloon, part of the journey was accomplished 
at the rate of 130 milvs an nour. The reason of 
the difference he uttributcd to the resisiing 
power of the uneven surtuce of the earth. Dir. 
Craig read a paper which advocated the use of 
gas engines as a motive power for atrial voyages, 
to be made by flying machines worked by 
a screw propeller. Mr. Rogers read a paper 
upon ‘‘ How to Sail in the Air by the Use of 
Wings, us Exemplified by Nature.” He dealt 
generally with the theory of flying, aud also 
advocated light gas-enxines as a motive power. 
A paper was read by Mr. F. W. Brearey upon 
“The Action of tho Pectoral Muscle’ in the 
Fli,ht of a Bird,” the study of which he com- 
mended to all investigators into the mechanical 
principles of flight. Ho argued that the power 
exerted by a bird in its flight had been greutly 
exaggerated, and that weight became a vreut 
accessory to powcr, an assertion he verified by 
the use of flying models. 


The Manchester Ship Canal scheme is about 
to take a tangible shape, for at tho recent 
meeting of the provisional committeo, the 
engineers were appointed and instructed to 
make the necessary survey «nd furnish the 
committee with a report and au estimate of the 
cost. 


At a recent meeting of the South Staffordshire 
Institute of Mining Engineers, Mr. H. Johuson 
read a paper on ‘ Electricity and the Utilisation 
of Small Coal,’’ which suggested a very pertinent 
question. It had, the author said, been stated 
over and over again that electricians could carry 
stored electricity without any appreciable loss. 
If that were so, he saw great advantages to be 
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derived by both electricians and coalmasters by 
bringing the motors to the coal instead of taking 
the coal to the motors. The electricians would 
obtain power cheaply, and the mine-o wners would 
get rid of their slack, which cannot now be-sold 
at a profit. The question is, Why is not some- 
thing of the kind done ? 


The Moore Fossils in the Museum of the 
Bath Literary ard Scientific Institution are 
being classified by Mr. Etheridge, jun., and Mr. 
Bullen-Newton, of the British Museum, so far 
as the invertebrate portion is concerned ; Mr. 
Davies has undertaken to arrange the verte- 
brates. 


M. Girard, a young officer in the French Navy, 
has started for Zanzibar with the intention, if 
possible, of making a journey across Africa, fol- 
lowing in the track of Stanley, and reaching the 
mouth of the Congo. He pays his own expenses, 
but is recognieed by the French Minister of 
Public Instruction, who has given him a 
mission. 

We have received a copy of the rules of the 
Postal Photogrsuphical Society, which has been 
established for the circulation of photographic 
scrap-books, and for the exchange of prints and 
notes upon matters connected with the practical 
operations of the art. Mr. H. H. Cunningham, 
7, Fig-Tree-court, Temple, is the hon. sec. The 
annual subscription is five shillings, and each 
member is bound to contribute at least six prints 
to the scrap-books every year. 


Oxygenated water, or hydrogen di-oxide 
(H:0,), has been lately attracting attention in 
various aspects. MM. Bert and Regnard sug- 
gested the treatment of wounds with it; and 
two surgeons at the Saint Louis Hospital, Paris, 
have thus applied it with considerable success. 
The subztance has advantages over carbolic 
acid, in the absence of danger of poisoning, and 
of bad smell. Its action 18 two-fold: killing 
microbes (or small organisms), immediately, and 
furnishing a continuous supply of oxygen to the 
wound. Ulcers, abscesses, and the like, are 
advantageously treated with it. In his studios 
on thermo-chemistry, M. Berthelot has inquired 
how oxygenated water is decomposed by electric 
forces. Electromotive force may produce two 
different phenomena: (1) merely a liberation of 
oxygen; (2) a liberation of hydrogen and oxy- 
gen, giving water by combination. This second 
phenomenon only occurs if the force reaches that 
of a Daniell. This accords with theory. A 
Daniell gives a chemical reaction literating 
2£°5 calories; while the decomposition of oxy- 
genited water into H and O, requires 237 
calorics. 

The following experiment is described in a 
French contcmporary: If drops from a lighted 
candle be let fall into pure waterin a vessel 
from a height of 6 or 8 inches, these suddenly 
stiffen in the form of light hemispheres. If a 
slightly moistened. bar of sozp be now intro- 
duced, the sinall particles are repolled by it to 
the sides of the vessel, whero they adhero. One 
may bring these back, and repeat the experi- 
ment two or three times; but ere long it fails, 
because of the dissolved soap. It should be re- 
commenced afresh. The repulsion is attribut-d 
to the rapid dissolution of the soap, which at first 
is at the surface only; when the water already 
contains a little soap dissolved, the dissolution 
occurs through the mass of the liquid. 


Prom observations at Vienna with the Camp- 
bell-Stokes sunshine-recorder, last year, by Herr 
Pernter, it appears tbat the sun shone there 
1676°3 hours, out of 4172 hours of possible 
shining, ic., only 37 percent. Inthe winter 
half-ycur, the duration of sunshine kept pace 
with the height of the sun above the horizon, 
so that at midday there was the greatest dura- 
tion; while from morning to noon there was 
increase of duration, and irom noon to evening 
decrease. Not so in the summer half-year, how- 
ever. The maximum was not at midday, either 
on an average, Or in sepzrate months; but the 
duration rose till 11 o’clock (the maximum), fell 
thereafter, and rose ayain till 2 o’clock, after 
which it gradually decreased. Further, in the 
summer half-year there was more sunshine in 
the forenoon than in the afcernoon; but in the 
winter hulf-year the reverse was the case. In 
the winter half-year the maximum and greatest 
sum of cloudiness is found in the forenoon ; and 
accordingly the forenoon sunshine has a less 
duration than the afternoon. The distribution 
of sunshine over the several months in por- 
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centage of the possible sunshine was as follows : 
Jan., 32:1; Feb., 21°6; March, 27:6; April 
25:1; May, 66°2; June, 47:7; July, 60°71; 
Aug., 57:5; Sept, 39:7; Oct., 10°25 Nov., 
20:9: Deo., 21:4. 

If an iron or steel bar is brought into a hot 
solution of common salt, it becomes covered wi 
an irregular layer of salt crystals. According 
to Mr. Ch. Thompson, an American, who has 
lately investigated the phenomena, these salt 
crystals adhere very firmly, and even in wire- 
drawing they are not stripped off. This pro- 
perty affords industry a welcome means of 
making hard iron or steel slippery. Mr. Thomp- 
son sought to elucidate the action in the process 
by heating in water a salt-covered wire which, 
by successive drawing, had been reduced from 
a diameter of 0'092" to 0°067". He found no 
trace of a soluble iron salt: thus chemical 
action is excluded, though by oxidation of iron 
a cement is formed, which helps the adherence 
of the salt. The cause is rather to be sought 
(Mr. Thompson thinks) in the powerful pressure 
in drawing, and consequent high temperature 
(about 237°), whereby a fusing together of the 
salt occurs—a kind of regelation. Experiments 
with other crystalline, easily fusible compounde 
gave similar results, while infusible or amorphous 
salts do not show the property of regelation. ! 


A series of experiments have been recently 
made by Herr Angstrom to determine the 
changes of volume water undergoes when it 
abaorbs gases of small solubility ; and for each 
of the gases (viz., air, nitrogen, carbonic oxide, 
oxygen, hydrogen, and carbonic acid) he finde 
that the increments of volume of water are pro- 
portional to the quantitics of gas absorbed. 
Thus, a law formerly estaclished for carbonic 
acid and ammonia may be cousidered general. 
Further, Herr Angstrom constructs a table of 
coeficients of dilatation by absorption, showing 
for various gases (little and largely soluble) the 
increase of volume of water in absorbing unit 
volume of gas. These coefficients differ very 
little ; which seems to prove that the dissolution 
of gases in liquids is a purely physical pheno- 
mena, occurring similarly in the case of so- 
called permanent gases, and in that cf gases 
easily liquefiuble. 

A regulator of temperature not requiring the 
use of gas, is descriocd by Dr. Regnard in a 
recent number of La Nature. Te has employed 
it for some time, and found it to act with great 
regularity and sensitiveness. In a water bath 
is inserted a thermometer, having a fine 
platinum-wire adjustable in ita tube above, 
while another wire enters the mercury of the 
bulb, being soldered in the glass. These wires 
are connected with a battery; the circuit being 
closed when the mercury covers the end of the 
upper wire. In the circuit is an electromagnet, 
and armature with long lever attached, which 
carries at the end a small petroleum lamp. While 
the current doesnot pass, this lamp remains under 
the vesscl of water; but imm diately the circuit 
is closed by the mercury the electromagnet acta, 
so that the lamp is removed from the vessel. 
Presently, the thermomcter cooling, the mercury 
retires and breaks citcuit. Thereupon the 
magnet loses force, aud an antagonist spring 
pulls the lamp under the vessel again, 
upd soon. This arrangement can be instantly 
regulated to any temperature one may desire. 


A phenomenon repeatedly observed, of lite, 
by Herr Schiaparelii, in the outer ring of 
Saturn, may (in his cpivion) have an important 
bearing on the physical nature of the ring. The 
fine, hardly visible line in the ring, reen by 
Kater and Encke, is not symmetrical on the two 
sides. In the following loop it civides the outer 
ring almost exactly into two halves; but in the 
preceding loop the line (much finer and more 
difficult to see) is not in the middle, but nearer 
the outer edge, dividing the breadth as 1: 2. 
These observations were made with the Merz 
refractor, having an Sin. objective, l0ft. focal 
distance, and magnification of 322 to 417. 
For greater certainty, Herr Schiaparelli asked 
Herr Meyer, in Geneva, to look at Saturn 
with his 10in. refractor; this was done on three 
separate evenings, and the non-symmetry of 
Encko’s line exactly verified. It will be inter- 
esting to test the phenomenon at the next oppo- 
sition of the planet. 


In the French Academy of Medicine, a suc- 
cessful case of treatment of hydrophobia 
with pilocarpine has been lately reported 
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“by M. Dumont, a Caen hospital surgeon. 
But it would appear that the substance is 
by no means an infallible remedy; other 
medical men having injected it in several 
cases, without apparent good result, while, in 
still other cases, it has merely abated the 
violence of crises, and given a little calm—a 
result obtainable equally by other means. 


M. Payart proposes that there should be set 
up, inthe market-places of French provincial 
towns, a drinking tountain, which should be a 
means of useful instruction tothe peasants and 
others around. ‘The Galileo fountain,’’ he 
names it. The form is thit of a pyramid some 
l3ft. high, resting on a block of stono, which 
measures exactly one cubic metre (recalling the 
metric system). One metre is, divided on one 
face of the cube. Tuur stop-cocks, with plenti- 
Zul flow of water, are fixed on the faces of the 
sub-baxement. The pyramid has a lightning- 
rod, and at top, a wind-vane, giving the four 
cardinul directions. On one of the pyramid- 
faces is an aneroid-barometer, on the second a 
thermometer, on the third a clock, and on the 
fourth, are geographical indications of the 
commune, or canton; the longitude, latitude, 
altitude, “2. The remaining space presenta the 
names of the inventors of the various instru- 
ments, and the dates of their inventions. (The 
fountain is represented in La Nature, July 8.) 


A plentiful supply of vanadium (now largely 
used for aniline dyex) has been found by MM. 
Osmond aud Witz in the scoris of the Creusot 
works, from depuosphoration of certain cast- 
iron. These scorice contain 2 per cent. of 
vanudic acid, and have merely to be treated 
with hydrochloric acid to yield a green liquor, 
which can be directly utilised in dyeing. 


From experiments rocently made by MM. 
Bouley and Gibier, it appears that the trichine 
in meut are killed by being submitted to a tem- 
perature of 20°, and even 15°, below zero, Centi- 
grade. 

Erratcx.— Scientific News,” p.425. Note 
on Hillesheim rosebush, Tho dimensions aro 
given incorrectly, and should be, height about 
Ssft., width about 34fr. (i.e. ‘onzo mètres,” 
aud ‘f dix métres.’’) 
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An Artesian Well.—A truo overflowing 
Artesian well, tapping the chalk formation, bas 
just been carritd vat in the neizhbourhood of 
Woking. ‘ho waterworks company, established 
for the supply of that district, has, for tae last six 
months, becu sinukine a largo shaft at West 
Clandon, throush thy Londou and plastic clays, 
and, a few days azo, tue chalk water-bed was 
touched by it ata depth of oluft. below ground, 
when the water imimoadiately rose ia the shaft, 
‘luuliy overflowing tho surfaco at a height of 200ft. 
over sea-level. It is not ofton that a well sunk for 
over oJ0tt. in dry soil touche3 a spring strong 
cnough to overflow the surface, aud it must bea 
gourcs of cousiderable gratification to those 
luterestcd in thy project to know that the antici- 
pations of the cuzineers have becn go completely 
zəalised. 

Electric rarnsmission of Power. — J. 
J. Chrétien states that the tirst attempt to transmit 
motive power by electricity was made in 1873, at 
the Vienna Exposition, by H. Fontaine. In 1876, 
at Philadelphia, and in 1878, at Paris, the experi- 
ment was repeated. Patents were afterward taken 
out by Chictien aud by Felix for the application of 
this mode of transmission to cranes and hoisting 
apparatus. Important experiments upon plough- 
ing by electricity were mide at Sermuizo, early in 
1879, and since that period great progress has been 
mado inm pumpiuy,  pile-driving, punching, 
sawing, sewing, embroidering, weaving, printing, 
ete. oe thinks that it is safe to calculate upon the 
transmission of 5U per cent. of the whole power. 
Falls and watercourses, when properly regulated, 
would allow tho utilisation of a considerable 
motive force, at the suns time that they favoured 
irrigation and diminished the probability of dis- 
as‘rous freshets. ‘Tt'es and windmills, in spite of 
the intermittence of their labour, may be advau- 
tazeously used through the help of aecumulators. 
Solarheat, when tcausfurmed into electricity, seems 
to oitera more desirably solution than the direct 
applicetion to the production of steam. Coal can 
be more profitably employed under large boilers, 
which supply powerful and well-perfected motors, 
at a moderate rats cf consumption, than under 
Smaller boilers, Which consume from five to thirty 
times as much fuel per horse-power. 


LETTERS TO THE EDITOR. 
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(Be donot hold ourselves responsibie for the opinions of 
our © rrespondents, The Editorvespecthally requesis thit ail 
communications Should be crawnup as brejly as possible.) 


All communications shoud he addressed tothe EniTOR of the 
Exauisu Mecuanic, 31, Zavistock-strect, Covent-yarden, 
WC, 

All Cheques and Post-office Orders to be male Payalle to 
J. Passmone EDWARDS. 


*,* In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which il appears, 


**T would have everyone write what he knows, and ag 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
—Jontaigne’s Lssays. 
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CATALOGUE OF SUSPECTED VARI- 
ABLE STARS.—III. 


(Continued from page 427.) 


[20255.]—Cepkeus—Cetus—Corona Borealis 
Corvus—Cygnus—Delphinus. 
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COMET—MATHEMATICAL Y. 
GRAPHICAL. 


[202S6.]—CLoupy weather prevented me search- 
ing for the comet until July 6th, when I at once 
found a strange body near the place given for that 
date, but differing very much in appearance from 
Wells’ comet when I last saw it. It much 
resembled the nucieus of the great comet of last 
year, or the planet Mars slightly out of focus. I 
could not detect any coma or tail in the strong 
twilight with a 3in. o.g. On the next evening I 
foundit had moved about the right distance for 
Wells’ comet, bat the direction of motion was 
slightly towards the ecliptic, instead of, asit should 
have been, away fromit; but on the Sth and 9th 
it had only moved about half tho former distancs 
each day, and bent down still more towards the 
ecliptic. On Sundy night it was plainly visible 
to the naked eye when about three degrees above 
the horizon, since which time clouds have pre- 
vented any further observations. I append 
approximate positions of this body, which I have 
also sent to the Astronomer Royal :— 


WELLS’ 


R.A. N.D. 
July 6th ...... 10h. 20m. 12° 15 
» ith ...... 10b. 25m. 1P 27 
s Sth sisese 10h27m 11° 0 
» Oth ...... 10h. 29m. 10° 35 


Nay I be allowed to explain, in reply to your 
correspondent, ‘*W.C. E.” (letter 20214, p. 377), 
that I did not intend to convey the meaning that a 
method of finding a comet’s orbit by projection 
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trrata.—Catalogue of Suspected Variable 
Stars.—lI. Sawyen’s VARIABLE U OPHIUCII.— 
No. 79, for S Canis majoria read 6 (deita) Camis 
majoris. No. 59, for 44114970, read L. L. 11970. 
No. S57, fordssSl, read L. 533l. In my letter (No. 
2909231, p. 426), instead of © the big star p Ophinchi,” 
road ‘the big star ¢ (zeta) Ophiueu.’’—T. E. 
Esrm. 


the operator, the mathematical will be perfect it 
the data are correct; but I conccive any errors in 
the latter will be embodied in tue result. 


In finding an orbit, three points are assumed, 
forming a parabolic curve that will pass through 
the observed places, having the sun for its focus, 
and the radii vector joining these points with the 
gun, and the distance between them shall be equal 
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pttions of the plane of the orbit. For this pur- 
pose accurate observations are necessary. Now, it 
will be evident that should the path be altered 
between the times the observations were taken, the 
effect upon the orbit so found would be the same 
as though one or more of the observations were in 
error, and it would be difficult to satisfy the above 
conditions, an approximation only being possible, 
and the investigator would be more likely to dis- 
trust the observations than suppose anything had 
gone wrong with the comet, and every after 
attempt to find an orbit from three observations 
while one or more of them was taken before the 
point of disturbance was reached, would result in 
the predicted places being in error, though every suc- 
ceeding attempt would be more correct than the last, 
and it might be a long time before the investigator 
would suspect the truth. Such, I believe, has been 
the history of the present comet: we have had 
many orbits and corrections, till at last the pre- 
dicted and ete places for the comet kave 
been nearly 

Now, I ola for the graphical method that the 
cause of all this can be more easily seen, every 
observation when: mounted for use in all future 
investigations, the whole forming a model, every 
partof which can beseen at aglance. Thecase stands 
thus, I believe; by the graphical method. I have 
discovered that the path of the comet has been dis- 
turbed about April 23rd, and have indicated that 
an orbit found from observation from April 27th 
enwards, the places found on such an orbit before 
that date will not agree with the observed places 
of the comet. I cannot do as your correspondent 
suggests, and demonstrate this mathematically, 
but it should not be difficult for those used to such 
investigations to prove or disprove this proposition ; 
but I am willing to show my apparatus as now set 
up, which shows this matter very clearly, to any 
one sufficiently interested to take the trouble to 
inspect it, if they will communicate with me by 
letter first, to arrange tho time. 

Since writing this letter I have obtained two 
more observations of the comet mentioned above: 


R.A. N.D. 
p July 15th .... 10h. 42m. 9° 15 
July 16th .... 10h. 46m. 8° 45’ 


It is getting fainter, and its motion seems to be 
very irregular. J. Lane. 
29, Wyvis-street, Bromley, E., July 16th. 


ON THE CONSERVATION OF SOLAR 
ENERGY. 


(20287.]—Ir is not long since Dr. Siemens laid 
before the scientific world his ingenious theory to 
account for the conservation of solar energy, which 
has attracted so much attention both in this country 
and abroad; and it is worthy of notice that, though 
the theory has been subjected to a considerable 
amount of criticism at the hands of qualified 
judges, it has, as yet, received no refutation. This 
is saying a good deal when we remember the in- 
different success other hypotheses have met with, 
and the difference of opinion which existed, and 
continues to exist, among solar physicists on this 
deeply-interesting subject. 

Our readers doubtless remember the hypothesis 
upon which Dr. Siemens works, and, therefore, 
there will be no necessity for us to dilate upon it 
here. Dr. Siemens sums up the fundamental con- 
ditions involved in his theory as follows :— 

1. That aqueous vapour and carbon compounds 
are present in stellar or interplanetary space. 

2. That these aqueous compounds are capable of 
being dissociated by radiant solar energy while in a 
state of extreme attenuation. 

3. That these dissociated vapours are capable of 
being compressed into the solar photosphere by a 
process of interchange with an equal amount of re- 
associated vapours, this interchange being effected 
by-the centrifugal action of the sun itself. 

The third condition contains the most important 
po oint in the argument—the principle of fan action. 

o understand this most important principle it is 
necessary to bear in mind that, as the sun com- 

letes one revolution on its axis in 25 days, and its 
eter being taken at 882,000 miles, it follows 
that the tangential velocity amounts to 1-25 mile 
per second, or to 4°41 times that of our earth. An 
equatorial rise of solar atmosphere is the result of 
this high rotative velocity, by which the sun acts 
mechanically upon the floating matter surrounding 
it in the manner of a fan, drawing it towards itself 
upon the solar surfaces, and projecting it outwards 
in a continuous disc-like stream. 

It must be remembered that it is not owing to 
the centrifugal moment overcoming the action of 
gravity that the outfiow takes place, for the out- 
flowing current is entirely dependent upon the 
former force. As for the products of combustion 
rendered back into space, Dr. Siemens assumes that 
they would gradually change the condition of the 
stellar material, rendering it moreand moreneutral, 
and he even ventures to suggest the probability 
that solar radiation would, under these circum- 
stances, step in to bring’ back the combined 
materials to a condition of separation by & process 
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of dissociation carried into effect at the expense of 
nie solar energy which is now supposed to be lost 
to our planetary system. 

Those who have seen photographs of the eclipsed 
sun in 1867 and 18/8 must have been struck with 
the resemblance between the hypothetical dia- 
gram of Dr. Siemens, and the currents in the solar 
atmosphere as revealed by these eclipses; they’ 
seem, in fact. practically to bear out that ‘which 
Dr. Siemens theoretically assumes. It is quite 
certain, however, that in the years of greatest 
solar activity, the coincidence between Dr. Siemens’ 
hypothesis and what is actually observed, vanishes ; 
and on account of this reason, it was, we believe, 
that during the last eclipse, the analogy above 
noticed was not observed. 

There is another factor which Plays not an un- 
important part in Dr. Siemens’ system of solar 
economy, and that i is shrinkage, or a gradual rè- 
duction of the sun’s volume, which in some mea- 
sure counterbalances the expenditure of energy 

poai at the expense of solar rotation, and 

helps to give something more than a merely limited 
signification to the concluding sentence of Dr. 
Siemens in his paper read before the Royal Society, 
which is well worth quoting, asit contains senti- 
ments which, even if his highly ingenious hypo- 
thesis were rejected to-morrow, would still be re-` 
echoed by ali whose delight it is to investigate 
the mysteries of nature, and to whom our physical 
relation with the celestial bodies must ever form a 
lofty subject for contemplation. 

“If these conditions could be substantiated,” 
says Dr. Siemens, “ we should gain the satisfac- 
tion that our solar system would no longer impress 
us with the idea of prodigious waste through dis- 
sipation of energy into space; but rather with that 
well-ordered self-sustaining action capable of per- 
petuating solar radiation to the remotest future.” 

. ©. H. Romanes. 


PTOLEMÆUS. 


[2028S.]—Rrrerrine to Mr. A. S.’ Stanley’s 
letter on above region (20236, p. 399), the fol- 
lowing observations irom my note book respecting 
the depressions on the floor thereof, and the ac- 


FLOOR OF PTOLEMEUS APRIL.22"° 1866- 


companying sketch, made at the time, may be 
interestin 


8. 
“ April 22nd, 1866. I obtained some good views | 


of Ptolomæus, which was on the terminator, and 
was much struck by the irregularities of its surface. 
The princi Tho crater, A, was, of course, most con- 
pienoui: ere appeared to be a wall, or low ridge, 
running N. of it, and also a mound to the N.W. 
The surface of the plain (generally as smooth as 
water) appeared much diversified with numerous 
shallow depressions (I can’t call them aren 
which were generally very large. It was difficult 
to trace out the smaller crater B, which stood be- 
tween four of these hollows, appearin to be on the 
summit of a wound, and having four ight ridges 
running from it (after the style of Copernicus, but 
the ridges more rocky and high). I have never 
seen this appearance of the little crater before, 
always imagining that it stood on the smooth sur- 
face. This shows how carefal we should be in not 
Soba at conclusions from a few observations. 

appearance and sketch of the crater was con- 
iene by my brother William, who observed it some 
time, and drew my attention more particularly to 
the small mound N.W. of the principal crater. The 
small crater B could not be seen with a lower power 
than 225.” 

At the moment, Ihave an impression that this 
roughened appearance of the floor is by no means 
frequent, as I have generally seen the surface (even 
under very oblique light) perfectly smooth and un- 
ruffled, and it is only another of those instances 
which tend to strengthen a lurking idea always 
present in my mind of an obscuring medium on the 
lower levels of the moon. But further knowledge 
may alter these views. In any case, as the region 
is an interesting one, it should be well watched 


scarcely 
cording to the plate and description in Dr. Pear- 
son’s “Practical Astronomy,” it consists of a 
wooden cylinder divided into 

oblique section, as shown in Fig. 


part B is turned half-round, as in 
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under different illuminations. I have, unfor- 

tunately, lacked opportunity of noting the locality 

with the superior means now at my disposal. 
Herbert Ingall. 


Champion Hill, S.E., July 14th. 


SMEATON’S BLOOK. 


—In letter 20260 (p. 426) “ F.R.A.S.”” 


20289. 
A oes ‘justice to the Smeaton, block. Ac- 
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it would be an ali-azimuth. If, however, the upper 


i 


Fig. 2, it be- 
comes an eqguatoreal. A catch atc engages with 
another at d, securely locking them together when 
in position 2. Of course the “angle of the sectional 
cut has to be so contrived that the upper surface 
of the combination shall be equal to the co-latitude 
of the place when at 2. 

Leicester. W. S. Franks. 


THE INDIAN CARPENTER. 


[20290.]—Hiıs tools usually consist of an iron- 
bodied plane, about a quarter the size of an ordi- 
nary jack plane, with a piece of an old file ham- 
mered down thin for a blade; one or two chisels, 
these also usually made out ‘of old files; a saw, 
like a very bad keyhole saw, but with the teeth 
made to cut the wrong way—i.e., when drawing 
the blade towards him: a rough fiddle-drill (this 
is his most useful tool, being tbe only one with 
which he can make a hole) ; and last, but certainly 
not least, an adze. Some lucky carpenters possess 
a screw-driver; but with the ordinary run this 
seems to be considered rather a luxury. 

He has not the slightest respect for any of the 
tools he uses, and will knuck out a plane-iron to 
make a scraper of it, ur use a chisel if he wants a 
screw-driver, with the greatest complacency. 

Once a year, however, his religion teaches him 
(I am speaking of Hindus) that he must go 
through a sort of consecration ceremony, piling all 
the tools in a corner of his house, and propitiating 
the god that presides over them with cocoa-nut 
and rice. 

His usual position when at work is squatted on 
the ground, or on one end of a board on the 
ground, the ‘rest of the board serving for a bench. 
He has an advantage in this position, as he is thus 
able to hold work between his toes if small, or 
with both feet if the piece is too large to clasp with 
his toe. In this our Aryan brother certainly has 
an enormous advantage over his English fellow- 
workman, as he can hold a chalk-line with his 
left foot and right hand, and strika it with the left 
hand, and use his feet in a thousand other ways, 
instead of calling some one to assist him. 

If he is made to work at an ordinary carpenter’s 
bench, he will stand awkwardly at it until his 
foreman’s back is turned, and then sit on it cross- 
legged as though he was on the floor. 

Given English tools, it is usual for him to stick 
an extra handle to a jack-plane or a hand-saw, so 
as to get somebody to help him to pull it along. 
He attains great proficiency with the adze, and 
can leave work as smooth with it as from an ordi- 
eh jack-plane. Moreover, he can split a line 

it quite as well as with achisel. Hammer he 
has none; the reverse side of the adze doing duty 
instead. 

Considering the tools he works with, it is psr- 
fectly marvellous how he can turn ‘out such really 
good work. He usually combines cabinet-making, 
and will make furniture, or roof a house, or mend 
a bullock-cart with charming impartiality. . 

I am, of course, writing of the ordinary up- 
country carpenter, not of such as are usually to be 
found in Presidency towns or large works, where 
they will compare very favourably with English 
workmen 

I should like to describe his lathe. It con- 
sists of two blocks of wood, with an iron centre in 
each, connected together, by two pieces, about an 
inch square by 5ft. long. One block is fast to the 
connecting-pieces; the other slides on them, so as 
to be adjustable for different lengths of work. 
Tho following is a sort of rough sketch of the 
general arrangement :—The sliding-block is kept 
in place by wedges. His only turning-tool consists 
of a file-tang (I mean the end that goes ia the 
handle) sharpened to a point. Another arrauge- 
ment of lathe (save the mark!) is necessary if he 
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wants to turn out a box, or any work that requires 
tobe chucked. I had almost forgotten the driving- 
gear. However, to take an instance. Sup- 
pose he wants to make a round ruler. 
He will first adze the wood something like round, 
and then fasten it between the centres of his lathe. 
Having done this, he passes a cotton rope round it, 
anywhere about the middle, and gets a friend to 


pol the rope, first by one end and then the otier, 
olding one end in each hand. This imparts a 
circnlar motion to it, and when it is moving towards 
him he will press the file end to it and so turn a 
groove at one end. Into this groove the rope is 
put as into a grooved pulley, and then the work is 
turned. When finished the piece forming the 
pulley is cut off, either before or after it leaves the 
centres. For very small work, such as pipe-stems, 
it is common to find a man turning the work 
round by means of a bow, the string of which is 
wrapped once or twice round the work, which 
bow he holds in his left hand, and the turning 
tool in the right; but this is only suitable for 
very small work. The Indian carpenter is a 
capital hand at copying anything which is given 
to him. I have recently had some excellent 
billiard-cues made, the butt being of a different 
coloured wood joined to the cue proper by what 
is known as a four point or star splice—not at all 
an easy thing to work, even with good tools. As 
a rule, I think, the Hindoo is not gifted with what 
we calla straight eye. He will deliberately nail a 
batten on a box, making an angle of 10 or 15 de- 
grees with the side, and look complacently at it, 
wondering why he is made to pull it off again, and 
Minking all the time that the sahib is very bard to 
please. 

To sum up my experience, the Hindoo carpenter 
is essentially lazy. He is not strong enough built 
to use English tools. He takes no pride in keeping 
his own tools in good order. For all that, if he is 
properly taught, he can turn out very good work 
indeed. As a rule, he is very sharp at picking up 
an idea, and the only wonder is that carpenter 
caste being hereditary, like many other Indian 
castes—once a carpenter always a carpenter—they 
are not better taught to begin with. 

A Melting Mechanic. 


THE FOREGROUND IN SKETCHING. 


20291.]—My thanks are due to J. A. Westwood 
Oliver (202, 275), although the question is still not 
entirely setat rest. I also procured Green’s book, 
as advised by a previous correspondent, but it 
leaves out precisely the point at issue. Let the 
building, &c., be four fields off. I can sketch it 
thus, and delineate the four fields—i.e., the whole 
scene—from my feet, and put in at the latter 
carefully-drawn, detailed leafage; and so far all 
would be in some sense correct. But, practically, 
I don’t want to draw the four fields, but to take 
such extent only as the natural sight comprehends 
when viewing the scene—i.e., what is included 
within an angle of about 60° in all directions—and 
this will not embrace the ground near my feet, 
nor, let us say, any part of the two near fields. 
Iam not sure, but I think such scene photographed 
would be true to nature; but such photo. would 
ive, I imagine, no detail of foreground, but the 
oreground would, by its composition and struc- 
ture, have the appearance of being, as it really is, 
two fields distant from the eye, and the building 
would also appear at its true distance—viz., four 
fields distant. 

The oft-advised rule of art is, I believe, ‘‘ Draw 
what you see” ; and ina sketch, ‘‘ Take just what 
the eye easily embraces,” or ‘‘ Hold up at arm’s- 
length the sketching-block, and include what it 
covers.” But it does not in the case supposed 
cover the near ground, nor does the eye see it. 
Ought it to be drawn ? 

Country Sketcher. 


A BLIND MAN’S VISION. 


[20292.]-—UNDER the head ‘‘ Useful and Scien- 
tific Notes ”—*“ A Blind Man’s Vision,” you have 
published (p. 398, July 7th) a note, the scientific 
importance of which I do not very well understand, 
as it gives no explanation of the related phenomena. 
My chromogerminator and vegetator, which you 
would not even mention, are, in my opinion, 
vastly more scientific, and, at the same time, useful. 
Indeed, the French Académie des Sciences is of my 


imply the least particle of doubt of the fact that 
railway metals expanded on increase of tempera- 


opinion in this respect, and was greatly interested 
by the presentation made by the savant Paul Bert, 
the late Minister of Public Instruction, of vege- 
tables cultivated in lanterns glazed with coloured 
glass, which produced most startling phenomena. 
The learned body was also very much interested by 
M. Pocy’s communications of General Pleasanton’s 
experiments in the application of violet-coloured 
light on the growth of animals. 

But since M. Plateau’s case has attracted your 
attention, I venture to write the following lines, 
probably useless, on the subject, which, in my 
humble opinion, will present a very scientific and 
useful interest. 

Having 
about M. Plateau’s paper, which did not contain 
the details, I wrote to this learned gentleman a 
rather long letter on the subject. It being said 
that M. Plateau attributed his blindness to his 
having observed the sun with naked eyes, and that 
he advised astronomers and amateurs not to 
imitate him, that he thought that his retina had 
been paralysed by the action of the sun’s rays, “c., 
&c., I informed the learned professeur émérite that 
I also frequently looked at the sun with unpro- 
tected eyes, and that then I could realise its 
sphericity, see the spots, discern their nucleus, 

eir penumbra, the facule, &c.; that I could 

erceive what Father Secchi called the willow 
eaves, &c.; that after such observations my eyes 
were deeply insolated for along time. That having 
carefully studied all the physico-physiological 
phenomena thereby produced, and the conditions 
of their gradual disappearance, I had sought for 
and happily found the means to de-insolate the 
eyes in less than ten minutes, by a process which, 
ten years ago, I communicated to the Academie des 
Sciences, where no attention was paid to it. I 
supposed that, had he been in possession of this 
means, most probably he would not have lost his 
sight. I persist in thinking that this discovery has 
a great value, the more so as it has just led me to 
another still more important, of which I will say a 
few words presently. 

M. Plateau, still experiencing some effects of 
light, and precisely those naturally produced on 
sound eyes by insolation and complementary 
colours, 1 am of opinion that his retina is not 
entirely paralysed (if at all), else he would not feel 
any light sensation. Very likely his blindness is 
caused by some matter which prevents the passage 
of light from the cornea to the retina, it being 
interposed in the vitreous humour contained in the 
hyaloid or choroid membrane. I informed M. 
Plateau of a case of cataract completely cured by 
electricity. I mentioned my unsuccessful experi- 
ment upon the eyes of a French gentleman who, 
in Mexico, had become blind quite suddenly in an 
excess of anger, which caused an instantaneous 
amaurosis. Electricity produced some brightness 
(clarté) in the eyes, sufficient to enable him to 
distinguish, by their respective and differing colour, 
the positive from the negative poles, but sight 
could not be revived; which proved that, in this 
case, the retina was not absolutely paralysed, but 
that the optic nerve was either paralysed or 
ruptured. called his attention to the different 
sorts of amaurosis, gradual or sudden, partial or 
total, caused by atrophy or by hypertrophy, in 
which cases the colours which first become insen- 
sible are reversed, &c., and the cause thereof. I 
advised him to try a peculiar application of elec- 
tricity, &c. The learned gentleman had the 
kindness to acknowledge the receipt of my letter, 
and to send me thanks, but said no more. 

Since this, a new fact occurred to me after my 
observation of the eclipse of the 17th May last. 
This brought the, to me, groat discovery of the 
Teal cause of M. Plateau’s blindness, and, at the 
same time, of the powerful action of the magnet 
upon the circulating fluids and liquids of the 
human body, which action is most likely to produce 
the cure of hitherto incurable diseases of the eyes. 
The action of the magnet on the eyes is wonderful ; 
no doubt, that when known it will become a great 
therapeutic agent. Iam now writing a paper to 
be sent tq,the Académie des Sciences on the subject. 
I might send you a copy of it. I would write it in 
English if it had any chance of being inserted in 
the ** E. M.,” but will not take the trouble if it has 
none. Ch. Rabache, 

Morchain, Somme, France. 


MR. SCOTT-RUSSELL AND THE 
VIENNA DOME. 


{20293.]—Tne way in which the subject of the 
expansion or non-expansion of S:ott-Russell’s 
structure has been handled by your correspond- 
ents, puts me in mind of the story of a certain king 
assorting that a glass globe full of water weighed 
the same with or without fishin it; a!l his courtiers 
demonstrated how this happened, and proved him 
to be right—which he wasn’t. 

I don’t hesitate to answer for Scott-Russell that 
he never by anything he may have said about his 
dome, or any other iron structure, intended to 


read in a French paper a few words |i 


ture when they were laid as a track; or that thoy 
could be linked in, as it is termed, without *‘ ex- 
ansion,” being left between the ends of the rails. 
ailway engineers have not now to learn the truth 
of this. 

“J. J. A.” another correspondent, will have it 
that it is easy to understand (?), in the case of a 
‘ dome,” that the expansion would rather be up- 
wards (!) ; and Mr. Oliver winds up his views with 
the belief that ‘“‘bending’’ (!!) may possibly 
account for what is supposed to happen, or rather 
not to happen. ; 

As this latter gentleman defers the discussion of 
the question to some future opportunity (if ever), 
it will be well for him, and all who may be drawn 
into the consideration of this subject, to start with 
at least one common fact, and that is, that the so- 
called ‘‘ ring ’’ is xot a continuous length (one piece) 
of metal, which, an’ it were, would itself have put 
an end to all opposition and discussion, by expand- 
ing in the direction of its length, and consequently 
in the dimension of its diameter also, on being 
heated. 

The “‘ ring’? was built up of plates in sections, 
in Belgium ; and after arriving on the ground, was 
put together in the form of an endless girder of 
about 5ft. deep (as near as I can remember), and 
with heading joints enough, in all conscience, to 
allow of local expansion or contraction, without in- 
terfering with the total length of it. This sort of 
compensated expansion happens in other and 
straight girders, according to construction, and is 
nothing new, after all, to practical men. 

Let me add, for the information of readers who 
may not be acquainted with the particular con- 
struction of the roof in question, that the ‘ring ” 
is a made-up band of iron plates on edge, acting 
as a foot to the thrusts of straight iron rafters; or 
the “‘ ring” may be considered as an endless tie 
for a series of ‘‘ principals,” the upper ends of 
whose rafters butt against another much smaller 
ring at a higher elevation, and upon which an ob- 
servatory was constructed. The spaces between 
the rafters are filled in with deeply-indented panel 
work. The ring was put together on the ground 
just inside a series of wooden stagings, and lifted 
up as a whole by large long screws made for the 
purpose at several lifts, and when at the proper 
height, was held until the iron supports were built 
under it. 

Now that the name of Scott-Russell has come up 
as it has, Mr. Editor, I am very desirous of ‘‘im- 
proving the occasion ” in another wav. I wish to 
beg that some one of ‘‘ours’’ who may, perhaps, 
know the story well, will tell us how this 
giant intelligence — this constructor of colossal 
ships, and other engineering works of cyclopean 
dimensions, years ago raised the nearly defunct 
Society of Arts to healthy life; and, by his 
own strong will and almost unaided effort, got 
together that little exhibit of wares in Jobn-street, 
Adelphi, in 1849, which, undoubtedly, was the 
parent of the great ‘‘ Exposition in Hyde-park in 
1851,” and, consequently, the direct ancestor of all 
the rest of those other expositions that followed 
fast and follow faster. , 1 

There may happen one of the associates of this 
great man among ‘ours,’ or some one, perhaps, 
of his immediate assistants of that day, who can 
tell us what Scott-Russell dìd in the week before 
the opening of the ‘‘conversazione,” as it was 
modestly called, when, because of the little or no 
response of ‘‘ home manufacturers,” to the invita- 
tion of the “ Society ” to send in exhibits, absolute 
failure stared in the face of all concerned in the 
venture. Can we not learn the precise circum- 
stance of how Scott-Russell, with two helpers— 
(all honour to them, and their names are world- 
renowned too), it being too Jate to work up the 
country people—started out in London in four- 
wheel cabs for three whole days, from early morn 
till late at night, almost demanding exhibits; and 
by personal “‘ entreaty ’’—(yes! that’s the word he 
used) Scott-Russell and his two friends induced, 
among others, London tradesmen who were not even 
manufacturers to send, as well as to allow them to 
fill their cabs many times a day with, goods and 
exhibitable things from among their wares. 

Not only was enough obtained in this way to 
avoid all appearance of failure, but as much was 
actually got together as there was space for in the 
exhibition rooms to exhibit comfortably, and 
success crowned this first desperate attempt at 
exhibition. 

One more item, Mr. Editor, if you please. Some 
of your readers may have been visitors at the show 
I have just referred to, and may probably remem- 
ber that just before its close a little green baize- 
covered table, having a roll of paper set out to 
receive signatures, appeared just where a lecturer 
would now stand to address an audience. I well 
remember the paper remaining a whole day with 
something like a dozen names appeuded; and this 
was the petition of the Society of Arts and the 
public to H.R.H. the Prince Cousort that he would 
graciously take the lead in the promotion of a 
* World’s Exhibition,’ proposed to be held some- 
where in London two years after date, or 1851, 
declaring that such an exhibition was necessary 
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and rendered possible in consequence of the very 
flattering way in which exhibitors had come forward, 
and the public had met them, at this John-street 
Exhibition. 

“ Leviathan ’’ was an appropriate name for the 
big ship, and the iron roof at Vienna is the largest 
work of its kind in the world. But, to my mind, 
the biggest thing Scott-Russell ever did, and that 
which has had the most intluence on mankind at 
large, was the infusion of new life into the 
Society of Arts, and afterwards making a 
success of that little show AbD. 1849, and thereupon 
moving for the larger one in Hyde Park in 1851. 

Now! Who of *‘ ours” cau give us details of 
the above interesting incident in Scott-Russeil’s 
life? J. W. W—s. 


THE JUBILEE OF THE LEICESTER 
AND SWANNINGTON RAILWAY. 


(20204.]-—ONn Monday last (17th inst.) the town 
of Leicester enjoyed the advantages of railway 
communication tor a period of fitty years. 

Upon the 17th of July, 1832, the Leicester and 
Swannington Railway (which now forms the 
oldest part of the Midland system) was opened; 
and although it does not appear that any festivities 
will take piace upon the firtieth auniversury, still 
an event of such interest both to the town aud the 
engineering world should not be allowed to pass 
without, ut least, some mention. 

Clement E. Stretton. 

Saxc-Coburg-3treet, Leicester, 


RAILWAY SIGNALS—TO it. STOOKE. 


[20295.]—WotuLp not the sipnuls bs safer 
if the arm were weighted at ouo end, so that 
if the rod conncctiny it with the lever and 
weight at bottom of post broke, tha arm would 
keep at danger? Also, the coloured specs 
to be fastened to the arm instead of worked 
lower down by the rod, as they frequeutly are? 
I think the arms, when lowered down to 85° 
are more likely to work to ** danger ’’—that is, to 
go to the horizontal position—thanu when lowered to 
45°, a3 the lower the arin is the more impetus it 
has tə fly up to that position when required. I see 
cn most raiways the ‘fhome” and * starting” 
Biguals are worked clear to 45°, while the “ distant” 
nearly any position bebween about 25° and 90’. 
Would it be any practical use to coat the arms 
with “lumiaous pains” y G. 


ee aee 


(20206.J—Mn. Sreoks’3s gentle comment upon 
ths present state of siswels is very true; but itis 
correspoudingly truv tuat the progress of 1mprove- 
ment is propurtionul to the intensity of man’s 
necessity. At last it is fouud essential that these 
signals pe goverued by a more 1igid rule than has 
hitherto becu observed, and steps are being takon 
to bring them to the presont state of scientitic 
accucucy. Now it is evident that it is essential for 
thess signal-arms to distinctly indicate dauger, 
clear, aud no signal, then way not divide the quad- 
rant into three distinct divisions of 30° each, say, 
from zero to 30” danger, from 30° to GU? clear, 
from 09° to 90° no signal. This we venture to 
think would boa more uniform division than the 
one before us, which has culled forth these re- 
marks. And ia all cases we should advise the 
degreo being opposite the contre of thearm. As 
tor the arm belug above ths horizontal, this 
should be avoided, and the movement sə con- 
structed that it cannot risa above zero. The 
mechanism Which regulates the arm ought to ba 
so arranged that the arm will fall from z:ro to 159 
then from 15° to 45°, ond next feo 45? to 75°, 
thus clearly indicating cach sigaul, und avoiding 
all confusion. A. lfunock. 


[20297.]—In the Encrisa Mecuanic, Octobar 
2lst, ISSL (letter 19355), there.is an account of 
General Hutchinson’s report upon the Bow-road 
accident, of which the principal cause wus tho 
negligence of the signalman in not putting on tha 
signals. Now, I had sume time previously stated 
that neglected signals might bu avoided, and at the 
Hixhibiion of Life-Saving Appliances there are 
many inventions for railway purposes. I have 
placed a working modol before the public as per 
advertisement, which appeared in your columus 
last week. In the adaptation of my apparatus I 
do not interfere with the locking arrauyeuments in 
the signal-box or the block-3ysteu1. 

The signalmin takes ‘olf’? the signal in tha 
usual way, and can place it back to “dinger” 
with his locking lover at any moment; bat should 
hea neglect, no ill consequsnces can ensue, as ths 
train in passing the apparatus las put ‘ton’? the 
signal notwithstaudiay the ‘olf’ position of the 
sigual lever in tha locking frame; thus, every 
train scts its own © dauger signal” for any length 
ot time until taken “off” by ləvor iu box. 
Electric contact upparatus can be connected to 
give uoticə to signalmen of aa approuching 
train, or an electric catch could keep tho signal 
in the danger position by preventing the mechanism 
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being actuated from the danger position by the 
signulman himself until the train had passed a 
certain section of the line. 

It is mechanical in construction, and its action 
could be horizontal, vertical, or segmental, as 
most convenient; and its releass could be caused 
by an arm, treadle, or other projection being 
acted upon by an arrangement to the engine or 
the pressure of the wheel, 

The invention is patented in this and other 
countries, and is approved by practical railway 
men, to whom it is quite a new idea for signals. 

John Harrisson (Inventor), 
July llth. 185, Well-street, Hackney, E. 


ON THE ABERRATION OF A PARA- 


BOLIC SPECULUM. 


[20298.]—Mn. Wassexu’s interesting letter sets 
at rest all doubts respecting the truo rule for calcu- 
luting centralerror. I see I have mistaken Dr. 
Hastings’ meaning about the difficulty of finding 
the point C. H» is alluding to the focus, whereas 
I took it as referring to the radiant point. Mr, 
Wassell says there i3 great difiiculty in finding the 
focus of the central rays, on account of their small 
augulor intersection. Dr. Hastings evidently refers 
to tho same thing. I am glad, however, that my 
mistake his caused Mr. Waussell to investigate the 
effect of a slight variation in the position of the 
pinhole. He has most conclusively shown that no 
extreme care is needed in adjusting the place of 
the lamp. 

On referring to my original formula, I find it 
vives the error due tu any position of the radiant 
point. Neglecting powers of y grezter than the 
Sjuzre, it 1s i: — 

fad , i? 1l 

d-f a eS a 
In which « is the distance of the pinhole from tha 
mirror, and / the focus for parallel rays. The ficst 
part is the conjugates focal length ; and thesecond, 
the increase iu it, due to eberration from apertnre, 
Now, if d = 2f, the aberration is evidently y22/; 
but if d = 3/, then it is yv tf, or the same quan- 
tity as Draper gives. The focal length in this case 
is shortened tof x? 

Wo may now lay aside theory; and as Mr. 
Wassell has been fernished with so maay excellent 
specula, he will doubtiess have much tuteresting 
matter in store forus. I can assure him that it is 
a pleasure to mə to find that my luvestizations 
have becn of some slight service in the intricate 
and delicate operation of paraholisinz a speculum. 

Before closiug this letter, I will add a few lines 
containing the opinion of “ Prismatique’? on this 
matter. He says:—*‘ With regard to the aberra- 
tion of a mirror, tho difliculty of fiadiuz C is 
equal, to my mind, in the case of both o.g. and 
mirror: it is certainly a variable point. Thua, if I 
tezt an o.g. on luminous point, aud a pencil of rays 
is logg in centre of annular out-of-focus disc, L 
feel sure that when figured to brivy all rays toa 
point, Ais not brought to D, or vice rers; buta 
poiut between ths points A and D i; produced. 
(A and B are the central uud muryiual foci). Sup- 
puss this has caused a zonilerror of very slight 
measure, but euilictent to produce a diffraction 
riug; when the glass is again figured for this—that 
a fresh position for C is produced —I am certain. 

‘* As the conditions are exactly the same, to pro- 
duce good definition in o.g.’s ani mirrors, as to 
ray paths, I think you will agres wich me, that 
even if the zone test proves practically successful— 
and I feel sure it will—tinal testing on a star, with 
all the surface at once, will not—in fact, cannot be, 
surpass2d. If the appearances are uaaderstood, 
sescions of the cons of raysinadivzram will cer- 
tainly help the amateur.” 

July lOth. O:deric Vital. 


SMALL DYNARO-MACHTINES—LIOTOR 
YOR tRiICYCLL. 

[29299.]—I rea to inform Mr. A. H. Allen, 
Suofiield, that L mako smil dynamos as I deseribed 
on page 351, No. 909, for laboratory use, from the 
power of one cell upwards. Sach a machiue as I 
dgscrided i; no iufrinzement ou any patent. The 


most I have dons with the ER armature is to heat 


to redness l2ta. of phitinum wire. O? course this is 
on the “Shuat System,” aud this is the only kind 
that is of any use for experinental purposes, as it 
will work bells, motors, induction colts, aud purform 
every exporiment eqnal to an equivuleut number of 
Buusen or Grove cols. A machine on the 
circuit system will not operate on instruments 
which have an interrupted circuit, such as bulls, 
motors, and iuduction coils, and to meet the wants 
I mike them on the t Shunt” priacipls, unless 
ordered otherwise. We have had somm capital 
notes on dynuno-maichines, but it is like throwing 
pearls to swine. I make this remark on account of 
over 2U) letters which I lieve received, asking 
questions concerainzg my small dyniamo—whether it 
would light 1, 2, 4, 6, 10, aud 29 Sivau lamps of 10 
and 20-candle power, or an are light of 1,090- 


J not mute toe violin. 
| pressure ou the belly, away from the soundpost, 


JuLy 21, 1882. 


e 


candle power. If our valuable correspondent, 
“E.” and others would send sizes, &c., of parts of 
dynamos instead of these mathematical calculations 
(which are only understood by one in a thousand) 
it would be a great boon conferred on us. We 
have had too many probleme. We want something’ 
between this and those melancholy replies. 

I consider a machiue to light one incandescent 
lamp of 16-candle power is an instrument of torture. 
I have never recommended them. What possible 
use can they Le to work by hand-power, when one 
lamp takes about an eighth of a horse-power; 
anda man has to exert his full strength to get a 
glimmer. ‘The game is not worth the candle. 

The small dynamo I described is equal to one 
cell; will do for depositing, charging electro-mag- 
nets, &c. The wheel-gearing is for multiplying 
the speed; although the mitre- wheels are of equal 
diameters, the flywheel revolves two to one of the 
handle. The commutator is made of one piece of 
brass tubing (not of four picces). 

Motor.—Some months since I mentioned I was 
making one for tricycle; it was made, was very 
powerful with tivo Bunsen cells; sure eight cells 
would do the work when I was constructing it. I 
knew it would do 2s a dynamo. Haviag tried by 
means of a gut from a foot-lathe fly wheel, I heated 
a foot of wire; so pleased with it, use it as a 
dynamo; haven» timo to apply it to a tricycle; am 
too busy with dynimos. This motor rcplices several 
Bunsen colls, aud is now my ouly source of obtain- 
ing a quantity current. 

Some person hus written to me stating that my 
description of the smull dynamo is an advertise- 
ment. But, as Ihave sent a full description of it, 
I am exempt, according təs 0O. S.” Perhaps 
Messrs. Patrick sud Son (pare 495, last week) will 
seul a full des*ription of tacir machine; they have 
stated all it willdo. Now, if they will do as I 
request, their letter willnot be a gratis advertise- 
mcit. George Tolman. 


(20300.]—I sirounp be pleas2d to read a letter 
from anyone who has fitted up one of the small 
dynamo machines referred to in letter 20243. I 
am sorry to have to doubt ‘‘ Patrick ?”; but a ma- 
chine to produce as much enrrent es would require 
40 quart Bunsens to be driven by one man is alto- 
gether past my bclicf. I can only repeat what I 
have said before—that there is at present no ma- 
chine to be driven by hand capable of really good 
work. Of course I am open to conviction, and 
nothing would please me more than to see such a 
machine, driven by one maa, giving a current 
equal to 40 quart Bunusens. Idou’t want a state- 
ment as to whata macbine should do; but I want 
a statement from someone who has made such a 
machine, and has been ablo sizely to light and 
keep lit for halt an hour 4 Swan 1U-candle lamps. 

VW. J. Lancaster. 


A NEW FORM OF STESTIL-ENGINE. 


(20501.J—In reply to George E. Wood (letter 
29270), I shoull be glad to bs informed in what 
miunner the 20 per cent. gain is res'isod, in favour 
of tha “zew forin of engine,’ secing that it is 
admitted to bs = to 42 HLP., and the engine 
agaiust which it has been tested is only 38:5 H.P., 
both theoretical cilculations, showins one to be 
by 20 per cont. tha larger envine, according to his 
own fisures the actual IT.P.’s, as tested by the 
brako, appexr tò be in the same proportion as the 
thesretical calculations. M vere, thea, is the gain 
of 2) per cent.? 

The arrangement appears to b3 so absurd that 
it is dificul; to understand how it could have 
been entertained, except asa curiosity, seeing that 
it his double tho number of workinz parts, and 
the cylinder, weighing 9 ewt., working upon 
guides, adds a serious emouut of friction which 
does not exist in a stationary cyliader; and the 
advantage claimed for the crauks baing placed at 
an anzly is not realised, as their throw is only 
one-half of the ordinary typ3 of engins, conse- 
quently at the fm] point ouly Dalf the power of 
engine is exerts1; therefore, if cannot be credited 
with the advantazes of a doublo cylinder-engine. 
Why the fouadations should be of less strength 
is also diflicult to see. H.A. 


THs VIOLIN MITED. 


[29302.]—I cannot sdmit the idea that a light 
mute placed on the bride of u violin has a greater 
effuct tuau a hsavy muto, p. 105. It is not the 
weight, bnt thea pressure, that makes the sound 
weaker. At iirst thousht, most persons would say 
the vibration was loss orsmiilter, but the oscillation, 
or to-and-fro movement, in the middle of the string 
remtias the sawo either with or without a mute. 
A. wood mute is as effective as brass, so that mere 
weight (1f we could get it without pressure) would 
It is known that the slightest 


reduces the tone. Yet the bass bar (a strip of wood 
under thy left leg of bridge) is put there to increase 
the resonant qualities of the s»undboard, and is a 
remarkable instance of aduing weight without 
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pressure. Adam was not more surprised at the 
tirst sunrise than I when I heard a muted violin. 
It seems easy to conclude that if the violin is muted 
by pressure on the bridge that, per contra, making 
the pressure less must increase the sound. Here a 
great problem stares us in the face, how to produce 
this pressure without weight, or weight without 
pressure, for tension represents both weight and 
pressure ; that is, it is dependent on them either in 
the present application of them, as in a strained 
drum, or in the natural condition of a piece of 
wood, which wood possesses tension without the 
addition of extra weight. It seoms easy tosuppose 
that if we fine down the wood we shall ease the pres- 
sure. True, but we lose the normal weight which 
produces thetension. I presume that the Berliner 
violin is constructed tu remove the pressure of the 
downbearing of the strings without lessening the 
inherent tension of the body. How do we know 
what tension or capacity for producing sound there 
is in a piece of wood? A long piece of wood has 
more weight and less tension than a short piece, 
and a thick piece than a thin piece; size has to be 
considered. And to produce the best result the 
soundboard should be short and thick enough in 
the treble, or long and thin enough in the bass, to 
return the vibration of the strings. We finedown 
the wood to make it return the motion or pulsations 
of the string, and add weight to the sides and back 
to make up for the lost tension; but I think that 
the sides should bə free (this is partly remedied by 
the f holes in the violin), and the lost tension 
applied to the soundboard itself (this is partly re- 
presented by adding the back to belly by sound- 
post). Now, if Mr. Berliner cin reduce the pres- 
sure and yet simulate tension (this cannot be done 
with a chin-rest) in various parts of soundbourd to 
suit the different strings, it will bea grand thing. 
Now, will hedo mə a favour, and try, instead of 
putting off the weight of metal resonator through 
the breust at the trevloend under the finzer-board, 
will he uss the / poles as metns of communication 
between bask aud resonstor, leaving the breast 
free anl untouched? Less weisnt would be rg- 
quired with greater power of control, and, I think, 
an additionai tension. Fiddler. 


a ae 


THE BERLINER VIOLIN. 


f20303.J—ALn. Scuvcur, pago 195, says of the 
Berliner unprever that he believes it to lower tho 
value of any violin itis put on. This is so sweep 
ing a conclusion, that I thiuk it ought not to pass 
unchallunzed. 

I described ta a former number of the “R. M.” 
a simple way in which anybody might try the effect 
of this adaptation on his violin; wad I then and now 
maintain that whilst it docs not benefit the tone of 
a really good instrument, i$ vastly improves the 
tone of a cheap violin. is. B. Fennessy. 


— 


LANTERiIT-SLIDE OUTLINES. 


[2030f.]—AN easy method: Coat a glass with 
negativo photo. varnish, the glass to bə cold; it 
will dry quickly. When set, lay on the glass a bit 
of carbou-paper the size of the glass; then lay on 
the carbou-piper, your print, drawing, or copy, 
and go over the outlines with a smooth, tiue- 
pointed, bone tracer; ba particular not to bear on 
too hard, or the virnish will leave the plate. Out- 
lines may be treced on the clear glassin this mannor, 
Carbon-paper must be of the fatty kind. {£ have 
tried both macthods aud suecauded. 

W. TI. Gardcer, 


FORECAST AND PERIODICITY OF 
SrOLIIS. 

{20505.J—Tits solar system obeys tho law of 
periodicity. Lhe earth obevs the law in its annual 
and diurnal revolution. ‘The motions of tho moon 
are periodical. ‘Cho ocern tides aro periodical. Is 
the ocean tide gathercl up at new moou? Then 
the more mobile nad vapour-laden air is propor- 
tionately displaced; sud it may bo that an atmo- 
spheric tide exist3 governed by similar laws. When 
the moon is at quaulrature, or uinety degrees from 
the suu, both of thes» bodies are exerting their 
forces at that angle, ncap tides ensue, aud where 
the wator flows out tho atmosphero tlows in, thus 
the atmosphere is subject to periodical disturbauce. 
The Polar curreut is influenced by the same causes 
in some degree. Similarly, the Galf Stream is at 
times retarded, and at other times its flow is ac- 
celerated. The Gulf Stream loaves onr coasts and 
imparts its warmth tə us. Ths Polar current 
engages With it, aud they modify cach othor. ‘The 
air current most provalent with us coincides with 
the direction of the Crulf Stream, This air current 
obeys the combined forces of sun, moon, aud tide. 

Depressions float over usin this air current, some- 
times exerting little force, at other times the 
depressions are in rapid motion, As the storm 
period approaches us small depressions are borne 
up from tue Atlantic ocean, and oftentimes they 
pass to the North West of us, but gradually the 
current of air in which they travel is deflected, so 
that the largest depressions pass over these islands. 


The weather in the British islands oscillates about 
a certain average standard ; hence the old saying, 
“beit dry or be it wet, the weather will always 
pay its debt.’? Here, too, the natural law of com- 
pensation, or balancing, comes into play; thus a 
series of rainy years is balanced by brighter years. 
Here let me call attention to article, ‘' Saltness of 
the Soa,” p. 395, ENGLIsa MecHanto, No.902. **The 
tables show that the neighbourhood of the 
American coast gave waters very fresh and icy, 
which are suddenly replaced by hot and very 
salt waters when the Gulf Stream is entered; 
then as the route of steam-packets goes 
along the great bank of Newfoundland, one 
passes from the current to find anew the fresh and 
cold waters; these being succeeded by the average 
water in which navigation. continues to European 
seas. Again, M. Bouquet de la Grye says—‘‘ We 
find under the tropic of Cancer a depression of two 
metres, and near the United States a considerable 
surelevation in some cases exceeding four metres. 
Thus, we havea difference of level of six metres 
between two points of the same ocean.” Now, if 
we grant the above statements to be true, and I 
know not how to controvert them, it is evident 
that a vast salt water- trough, as it may be called, 
passes from the northern tropic to the frigid zone. 
This warm salt stream subject to a glowing sun 
heat during our summer solstice, may evolve large 
quantities of electricity to be carried by the cloud 
currents in an eastward direction. And may not the 
moon, by her power of attraction, deflect both 
Gulf Stream and air current at the periods of new 
and full moon? And as cause precedes effect, may 
not the attraction of the moon retard the flow of 
air current as woll as cause spring tides ? In such a 
case, would not the air-current rush onwards 
again as the cause of retardation was removed, 
which would be as tha moon neared quadrature ? 
Tho severe gula of the 1tth of October, 15351, when 
pressure of 53lb. on the squire inch was registered 
(vide Encuisit Mucitaxic, No. 902, p. 413) camo 
seven days after full moon. The gale on the 25th 
aud 27th November, following at uu interval of £3 
days, or what I term a double period, came five 
days after now moon, The depression which 
reached its minimum, April 1lsth, 1552, came five 
diys bétura usw mocu. The depression, April 
29th, sweeping along with a velocity of 59 miles 
per hour, and a pre-sure of 49!1D. per square foot, 
cume four days befora fuilmoon. ‘Ths depressiou, 
May 25th, cams when the moon was eat quadrature 
aud anogao. Tho depression of the 9ta ult., ears 
withia ons day of imoon’s quadrature. Ths de- 
pression of 7th inst. cam oue day befors quad- 
rature. A series of depressions, piiogiug wind 
and rain, will begiu to move after naw moon on 
the 15th inst., aud arrive as tho moon uears the 
quarter. Other depressious will como to us 
attended by rain afew days before new moon on 
10th proximo, aud again a few days previous to 
full moon, 25th proximo; but probably Auzus: 
will ba a better harvest month than August, Lost. 

I beg to thank my kind advisers, who practically 
say © Don’t say auything about the weather, for 
you don’t know.” W. it. Gardner. 

GAS-ENGQGINES—IXPLOSIVES. 

(29308.]—RErESRRING to letter 2027f, where Mr. 
< LELD.A.”? makes soma calculations showing the 
power of gas-eneines aud of chloride of nitrogen, 
ho considers this subject of great interest: and 
traly it is s9, mot only im respsctof the calculations 
connected therewith, but also with rospect to thu 
anomaly which 1 shall show appears to exist in the 
behaviour of the siid chloride. I said, in letter 
20221, that I thought it likely that somo form of 
nitrogen would becoma ** ths powerof the tutura.” 
In this anomaly ([ consider) the germ of that 
power exists, and I now proceed moro fuliy to ex- 
plain, 

Now, as a sourca of power, hoat is universally 
considerel, either direetiy or indirectly, as the 
agent, arising from tha chemical combination of 
two or more clementary bodies; but in the e1s3 of 
power arising from the explosion of chloride of 
nitrozen, instead of conbinrvtion—deceomposition, 
resulting in the reproduction of the elements N 
and Cl takes plico; wucreas, in tho ordinary way, 
if it is desired to produca an elementary body (or 
unbura a compound), it is found necessary that a 
chemical equivalent of soms other element should 
bo burned; or otherwise, this re zener ution is largely 
effected in nature by the action of tue sun. 

Now, this property, which seems to belong to 
nitrogen exclusively or perhaps to chlorine in some 
degree), namely, reveueration, holds ont the pro- 
spect of a perpetual power, without expenditure of 
fuel, seeing tbat combination and decomposition 
both take place s9 Jer as appears without that ex- 
penditure. Imagine that by applying a match to 
some water, that it immediately expanded into its 
component gases—hydrozgen and oxygen, this 
would be a similar case of regeneration, inexpen- 
sively. Not but that the afinity of hydrozen and 
oxygen is greater than NC!,, but yet the affinity of 
this chloride must be very considorable, seeing that 
a pressure of 200 atmospheres i3 required for the 


liquefaction of nitrogen, and that also chlorine re- 
quires great pressure for its liquefaction. 


There are two causes which give rise to explo- 


sions, and gunpowder may be taken as a type of 
the joint action of these causes. 
combustible element is intimately mixed with the 
element required to complete the combustion, a 
certain degree of quick burning or explosion ensues; 
but when nitrogen enters into the composition, the 


When a highly- 


explosion is very much intensified, and thus there 


results a combination and a decomposition explosion 
united. 


It may be observed that nitrogen enters very 
generally into the composition of explosives. Wit- 
ness gunpowder, gun-cotton, and allied vegetable 
bodies acted on by nitric acid ; and also the metallic 
fulminates; and nitro-glycerine includes animal 
substances. 

But let us look a little closer into the behaviour 
of the chloride of nitrogen. In the process of its 
formation, where has the latent heat of the absorbed 
gas gone to? Then, again, in exploding, where 
has the lateut heat of the two gases been obtained 
from so suddenly? Surely, not from the contain- 
ing vessel. If we can imagine electricity to be 
only another form of heat, and ‘the ether?’ 
another form, and suppose that nature really does. 
abhor a vacuum, and that ‘‘ ether” penetrates all 
bodies as does the magnetic fluid, then we may 
possibly account for the great additional space 
occupied by the original body. 

I will now leave this theory to be takon for what 
it is worth, believing that the exposition I have 
made of the anomaly referred to will furnish mate- 
rials for the speculations and investigations of 
many other correspondents, and designs for the 
practical application as a motive power. 

With respect to the power developed by the ex- 
plosion of chloride of nitrogen, and calculating 
only on the $-volumeof nitrogen at 200 atmospheres, 
this equals 200 X 15 x lit, or an initial pressure 
ou the square foot of £32,009lb., or that number of 
foot-pounds for 153 grammes of NCi'*, and giving 
the chlorine gas credit for nothing. This is enough 
to show that the proper average pressuro would be 
somothing very considerable, and would answer 
to a result such 2s might be expected. 


Barry-road, S.E. J. ix. Huxley. 


COLOUNR—PHILOSOPHER'S WHITH, Ec. 


(20307.] —Havina myself been “put down” in 
thy st 15. Mf. (Nu. 630, p. 79), for venturing to 
doubt the correctness of thy moden  bluo-und- 
yellow-makiug-white theory—and doubting still— 
Lam very pleased to sce Mir. Calton reopening the 
subject, andam e.xtous to see what the critics 
have to reply to his arzuments. I hope they will 
bo replied to In a more temperate tone than last 
year, When one lualible presumed to dispose of 
tho whole matter by saying thatthe whole question 
had been ‘t thrashed out.” 

They may be sure that I, and Mr. Calton, too, 
have but one object in view—the truth; so I will 
supplement his remarks by a few of my own. 

Lyndall’s experiments in proof of the modern 
theory are described in his ‘t Lectures on Light,” 
dslivered in America. I will therefore tako him ag 
the exponent of the theory, and Longman’s edition 
(1573) of the lectures a3 a text-book. His popular 
lecture experiment, of taking two tanks of coloured 
liquids, ong blue and tho other yellow, with the 
different results obtained accordue as light wae 
passed through these from ons or froin two separata 
lanterns, has been so recently publicly repeated, 
thas [ wili tike it for rrauted that the theory re- 
mins exactly as bud down by him in 1573. 

I eather thatthe prrments or colours employed 
by uim are (lecturas E, p. 97) amamonta-sulphata of 
copper for blue, aud picric acid ior yellow. What- 
ever they may ba, thy experiment is a striking and 
apparently successful one; superposed in one lan- 
tern, a green disc is thrown ou tae screen, passed 
through the prism (p. 07), ‘the green baud of the 
spectrum alone remains on the screen.” When, 
however, the two tanss are placed in separate 
lanterns, and the two coloure l dises male to over- 
lip, the commingling of the blue aud yellow rays 
is round to bo white instead of green, ar one would 
have expected. I will not even quibble about 
philosopher’s white, but allow, for thy sake of argue 
ment, thatit is to ordinary eyes a good honest 
white. More, that it is white; that no spectro- 
scopic test I know of will detect anything else. 
Still, to my mind, it prorcs nothing, for I read (still 
p. 57), ‘no natural colour is pire. 2. 2. . A 
blue liquid permits not only the blue to pas 
through it, but a portion or the adjacent green, 
£e.” So we have tivo ackuowledzed impure 
colours producing white. 

It is an experiment I have performed] myself 
repeatedly with the greatest success; not in public, 
because I know the fallacy of it. It is so self- 
evident, because almost any blue and any yellow 
give satisfactory results if one is satisfied before- 
hand that blue and yellow make white. The 
recomposition of whito light by the spectrum 
coloursis another lantern experiment which cannot 
fail. Take any sort of coloured gelatines, any- 
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thing near the colours, and arrange them on a 
disc so that they can be revolved rapidly in the 
lantern ; all colour disappears, and a white disc is 
obtained. I have such a disc, and have often 
shown it: the colours are absurdly false, scienti- 
fically speaking ; but I could bave sold it over and 
over again if I wculd have lent myself to what I 
know to be an imposture. 

Our critics, however, will say it has been done 
with the solar spectrum. That is exactly what I 
want to know: how, when, and where? I turn 
back to the same lecture, pp. 30-31, and find an 
experiment described in which, by a system of 
lenses and prisms the spectrum is separated 
into two coloured rectangles, and that ‘‘by 
judicious management one of these colours 
js rendered yellow, and the other blue. I 
withdraw the thin prism; yellow and blue imme- 
diately commingle, and we have white as the 
result of their union.” This, then, is the proof 
of the fallacy just exposed by Helmholtz, ‘* that 
the mixture of blue and yellow lights produces 

een. 

By Tyndall’s own showing, what he here calls 
blue and yellow, contain between them all the 
colours of the spectrum. 

I feel most deeply the enormity of the heresy 
which allows me to call in question Tyndall’s 
usually clear and cogent logic, and am quite ready 
to be convinced of my error, if error it is ; but will 
first put on record my own explanation. The eye 
cannot distinguish between yellow and orange. 
What we call yellow is red and yellow—that is, 
examined by the spectroscope, it allows the red 
rays, or somo of them, as well as the yellow to 
pass. /xy.—Take a deep ruby gelatine film, one 
which, spectroscopically, would be passed as safe 
for gelatine dry-plate work, superpose it with a 
tolerably deep yellow film (which should cut off 
any blue rays which might pass through) ; look at 
the clouds, or any diffused light, and a deep red 
will be the prevailing impression on the retina; 
then look at the sun—every trace of red will 
disappear—the impression will be yellow. 

In the two Tyndall’s experiments in question, 
all the elements of white light are present; in the 
latter one confessedly, in the former so probably 
as to amount to certainty. 

The question arises, What are the elements of 
white hight? The Brewsteriun reply is: Red, yellow, 
and blue. The modernreply: An infinite number 
of rays of different refrangibility. Common 
sense is, generally, so safe a guide that it cannot 
be ignored, and, therefore, I must incline towards 
the Brewsterian theory, the more so as, to my 
mind, it explains the results of the experiments 
under consideration. Without, therefore, abso- 
lutely committing myself to it—for I confess there 
are points still far from clear—let us sce how far 
it goes towards clearing up No. 1 experiment. 

If, then, red, yellow, and blue ure the three 
primary colours, and the yellow allows ever so 
little red to pass, supposing the blue to be 
perfectly pure, when the two discs are 
made to overlap we shall have a certain 
amount of the three primary colours combined on 
the screen, and in that due proportion we shall have 
their equivalent of white light. Now take the 
other side, and suppose that pure blue and pure 
yellow are complementary colours, and that their 
commingling produces white light, no matter how 
impure the colours or pigments may be, as far as 
their equivalents are present, an eguwalent of white 
light must be produced. By all accounts, then, 
some white light would be produced, What be- 
comes of the remainder? Zxp.—Take a coloured 
disc which can be made to revolve rapidly in the 
lantern ; half-way between the centre and circum- 
ference remove the colour from a small portion of 
the disc (a coloured gelatine film or glass is an easy 
way of trying the experiment), what happens? 
We have a uniformly tinted disc, over which light 
is passing. Supposing the space from which the 
colour is removed is 30° (i.e., one-tenth white light 
and nine-tenths colour), the one-tenth of white 
light will be quite sufficient to destroy all trace of 
colour to the eye. The impression formed will be 
that of a white ring on a coloured ground. 

Now, in Tyndall’s experiment, may we not 
suppose that, from the acknowledged impurity of 
natural pigments, the complementary spectrum 
colours may by accident be present in their re- 
spective equivalents tothe extent of 10 per cent. If 
this is so, this in itself would be quite sufficient to 
account for the apparent purity of the whiteness of 
the overlapping portions of the discs. There is, 
however, another element of error. Fora film to 
stand the spectroscope, it must be pretty deep in 
colour: otherwise the spectrum will be, more or 
less faintly, visible throughout. But a film in the 
lantern would not prodaee, on the screen, such a 
brilliantly-coloured disc as would be desirable for 
an audience. The argument may be used against 
me; but nevertheless I uphold that, up to a certain 
point, a mixture of white and coloured light seems 
to be necessary for brilliancy of colour. Is it not, 
then, probable that each coloured medium, in 
addition to its contribution to the equivalent of 
complementary colours, may allow a trifle of un- 


absorbed white light to pass? Each then may 
allow a little white light to reach the screen. Add 
to these two increments of white light the equiva- 
lent of the complementary colours present, and it 
is no longer astonishing that an apparently bril- 
liantly white disc should be the result. 

George Smith. 


USEFUL AND SCIENTIFIC NOTES. 


—+-¢-4+—__ 

Recent Progress in Telephony.—Some im- 
portant telephone results have been lately obtained 
by M. van Rysselberghe, the Belgian meteorologist, 
whose very ingenious meteorograph was shown at 
the Paris Exhibition last year. He has succeeded 
im eliminating from telephonic communication 
through a wire the inductive action of a neighbour- 
ing telegraph wire (which gives a crackling kind of 
noise in the telephone). Moreover, he can employ 
the same wire at the same time for both telephonic 
and telegraphic work. Thus, in a recent experi- 
ment, a message was sent from Brussels by the 
Morse telegraph to the directing engineer of tele- 
graphs in Paris, and an oral message sent by tele- 
phone was distinctly heard, while the Morse re- 
reiver was in action. Paris is 344 kilomètres wire- 
length from Brussels. Among other recent tele- 
phonic connections we note Venice and Milan (284 


kilometres), Berlin and Hamburg (288 kilomètres), 


Paris and Dijon (314 kilomètres), Paris and 
Nancy (353 kilometres). At the forthcoming 
exhibition in Munich, telephony is to be 
tried between that town and Dresden, a 
distance of 550 kilométres (or about 343 miles). 
American accounts report experiments in progress 
as to what may and what may not be done in tele- 
phony on underground wires; a cable for the 
purpose having been laid by the American Bell 

elephone Company along the Boston and Provi- 
dence railroad. 
copper wires within a lead pipe, ten of these being 
also covered with tinfoil to carry off extraneous 
induction currents, while ten are twisted together; 
the 2lst wire is covered with cotton and paraffined. 
A French naval committee has lately reported on 
the use of the telephone in diving operations. The 
transmitter approved as best is a small flat circular 
telephone, having interiorly two spiral magnets 
superposed. The Gaiffe telephone as receiver gives 
good effects. Microphone (doth the ordinary 
microphone and the Ader) are pronounced less ad- 
vantageous. A comparison was also made with 
the ordinary speaking-trumpet, which proves 
inferior to the telephone, expecially as the depth 
increases (owing to effects of pressure on the mem- 
brane in the case of the trumpet). 


Poisoning Insectsin Herbarium Specimens. 
—Baron Thuemen highly recommends the follow- 
ing method:—Have a box made of rather stout 
tinned iron, which is a trifle wider and longer than 
the size of genous-cover used in the herbarium. 
About lin. from the bottom, a ledge is attached 
all around the inside; and a tin gutter runs all 
around the upper edge on the outside. The depth 
may be adjusted to the requirements of the 
herbarium; under ordinary circumstances, it need 
not exceed 24in. to 28in. The box is provided with 
a cover fitting into the gutter, around the upper 
edge. When the box is used, a flat vessel (plate, 
&c.) is placed in the bottom and filled with bi- 
sulphide of carbon ; a diaphragm of wood or other 
material is placed upon the ledge, and the speci- 
mens of plants, either freshly collected or taken 
from the herbarium, in their paper covers, laid on 
top of the diaphragm. The whole box may be 
thus filled, and it is not necessary to take the 
plants out of their covers. Finally, the cover is put 
on, and the gutter filled with water, so as to form 
a water- joint to prevent the evaporation of the bi- 
sulphide of carbon as much as possible. The 
liquid soon volatilises in the box, and thoroughly 
penetrates every specimen. Being highly poisonous 
to the lower animals, it destroys any that may be 
present, and after a few days, when the cover is 
taken off, and the plants taken out, they are most 
effectively ‘‘ poisoned.””’ The bad odour arising 
from the fumes of the bisulphide is soon lost by 
evaporation. 


Anti-Fat Dietary.—To those who wish to get 
some of their superfluous flesh off, perhaps the 
following anti-fat dietary given by Dr. George 
Johnson, in The J'ractitioner, may prove of service : 
—‘‘ May cat—Lean mutton and beef, veal and 
lamb, soups not thickened, beef-tea and broth, 
poultry, game, fish and eggs, bread in moderation, 
greens, cresses, lettuce, £c., green peas, cabbage, 
cauliflower, onions, fresh trait without sugar. 
May not eat—Fat meat, bacon or ham, butter, 
cream, sugar, potatoes, carrots, parsnips, rice, 
sago, tapioca, macaroni, custards, pastry and pud- 
ings, sweet cakes. May drink—Tea, coffee, cocoa 
from nibs, with milk, but no sugar; dry wines in 
moderation, brandy, whisky, and gin in mode- 
ration, without sugar; light bitter beer, soda 
and seltzer water. May not drin/:—Milk, except 
sparingly ; porter and stout, sweet ales, sweet 
wines.” 
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REPLIES TO QUERIES. 


~ep 


*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


[46791.]—Sahara.—I believe the Cunard Co. 
altered the above ship’s name to the “Servia.” 
Sorry that I cannot give you dimensions, etc.— 
NEMO. 


(46940.] — Soap-making.—Bayley gives in- 
structions for preparing standard sulphuric acid, 
in p. 289 of his book. ‘'Svenska’’ would pro- 
bably be able to obtain the solution from any 
analytical chemist. There are several works on 
volumetric analysis, of which Sutton’s (Church- 
hill, 16s.) is the best. ‘‘ Methyl crange’’ should 
be used as indicator in titrating caustic leys.— 
PYGMALION PHIBBS. 


[46980.]—Brakes (U.Q.)— The brakes being 
tried upon the Highland Railway are the Westing- 
house Automatic, and Smith’s Automatic Vacuum. 
The Lynn and Fakenham Railway Company has 
adopted the Westinghouse brake for the whole 
of its passenger rolling - stock. I presume that 
the trials to which “ A Driver” refers, were the 
following :—‘‘ The East Lancashire Company re- 
ported that a train was run for twelve months, 
ending September, 1854, between Salford and 
Colne, with a van and two carriages fitted with 
Newall’s brake; this train ran 47,604 miles, and 
made 25,332 stoppages before the tires required 
to be turned up.’’—In reply to the concluding 

uestion. The Lancashire and Yorkshire Railway 

ompany has fitted a very large number of 
vehicles with the Fay and Newall brakes; when it 
was decided to try the pneumatic brakes, it was 
desired that some carriages should be fitted with 
the Fay and Newall brake-blocksand gear, applied 
by both air and vacuum systems, in order to prove 
that in the event of a new brake being adopted the 
old gear could be utilised. A train of six vehicles 
was fitted with the Westinghouse brake, combined 
with Fay’s gear. Another train of six vehicles, 
with Smith’s vacuum combined with Fay’s. Six 
vehicles have the Sanders and Bolitho automatic 
vacuum brake; and ten others have the Eames 
automatic vacuum brake, in each case working in 
combination with the Fay and Newall brake-gear. 
From these details it will be seen that the Fay, 
Newall, and Eames combined brake 13 70¢ a new 
or separate system, but simply the Eames brake 
fitted to nine carriages, and a van in combination 
with the Fay and Newall gearing.—CLEMENT E. 
STRETTON, July 17th. 


(17029.|—Difficulty with Coil.—To Mr. Lan- 
CASTER.—Many thanks for your reply on p. 359. 
I have done as you said, and have taken off the 
wire up to the place where it gave jin. spark 
before, and it does so agaia. I rather hesitate to 
souk the coil in melted paraffin, as I fear that the 
hot paraffin will injure the intermediate layers of 
guttapercha tissue. Also, will you please tell me 
whether I am, in thickening the wire at the middle 
as you said, to wind the wire farther in each time, 
or to make the insulation thicker in the middle? 
If you will answer me as to these two points, I 
shall be very much obliged.—B. B. 


[47045.] Wire Harness for Weaving.—I do 
not know of but two machines for making wire 
healds. The one H. Macmillan mentions cuts the 
wire in lengths, brings the two ends together, then 
twists up one end, thus forming one of the three 
loops, and, I believe, is used by only one firm, who 
hold the patent. The other machine takes the wire 
off two reels, twisting both wires together and 
cutting off afterwards; is not patented, but worked 
under lock and key. Both machines are compli- 
cated and expensive. Shall be happy to give H. 
Macmillan more information, if he will referto my 
address in the sale column, which would otherwise 
be an advertisoment.—CouNTER TENOR. 


[47050.]— Hot-air and Vapour Bath.—lIn 
consequence of my offer to Isabelle Stuart 
(“ E. M.,” 901), I have received from England, 
Scotland, and Wales, numerous letters from private 
inquirers who want to make personal application 
of my principle. This proves the usefulness of the 
query. Astonishing to remark, Isabelle Stuart did 
not write. One of the letters received contained a 
stamp to prepay the answer. This is a very 
delicate, but, unfortunately, useless attention, as 
English stamps have no more value in France than 
French ones in England. My offer was made to 
one person, as I could not undertake to write 
numerous copies of my patent specification ; 
besides, it was in a general point of view. Now, I 
cannot choose among the inquirers; still, I should 
like to be serviceable to them all if possible. I 
will, therefore, with your kind permission, give 
here avery simple process—not the patent one— 
by means of which, such baths can be obtained 
without extra expense. Take a common gas or 
water-pipe, bend it in U-rhape—a coil would be 
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better—and place the curve over your kitchen fire ; 
it will soon get hot; take your bellows and blow 
in one end of the pipe. It is obvious that 
the air so pressed, passing into the heated 
part of the pipe, will issue out at its 
temperature. Now, if the pipe is at a nascent 
red heat, it will be at 525° Cent.; if cherry 
red, 800°; if white, 1,000°. . . It is easy to 
obtain any desired temperature, either direct from 
the pipe or by mixing heated with non-heated air, 
or simply in modifying the blowing. If vapour is 
wanted, let the outlet of pipe plunge into some 
water, and directly, vapour will rise. If scented 
or medicated efflavia are required, proper sub- 
stances are placed-in the vessel. This is simple 
enough, efficacious, and costless. Now for the 
bathing apparatus. Take a common iron or 
wooden hoop; have it suspended horizontally at a 
suitable height; round this hoop wrap a sheet or 
blanket, leaving in the centre at top, room ‘to pass 
the head; place a seat underneath, and, when 
seated blow in the pipe, the outlet of which 
should be under the nak. If a modified, aromatised, 
or medicated air or vapour be needed, it can be 
obtained, either in steeping the sheet or blanket 
in proper liquid, or in plunging the outlet ina 
solution under the seat. A cool-air bath can be 
obtained in full sun, in having the apparatus 
wetted or watered; the evaporation causes a very 
refreshing and most agreeable temperature. These, 
I repeat, are not my patent processes, but they are 
sufficient to lead any intelligent reader to many 
other usefal and inexpensive applications of the 
system, which, of course, does not interfere with 
“ Gereb Admi’s.’’—Cu. RABACHE. 


[47054 and 47368.]—Incandescent Lamps,— 
In answer to 47054, I should say that six or eight 
Leclanché cells would light such a lamp, but it 
would only maintain it for a few minutes. It 
would not be worth while to try it with these cells: 
try Bunsens or the bichromate battery. I have 
not tried Leclanché for such a purpose, so I cannot 
be positive; but I have Bunsens and bichromate. 
To 47368, I would say that there is now in the 
market a small incandescent lamp of 5-candle 
power, lighted by two quart Bunsens, the price of 
which is 2s. I believe it has a carbon filament; it 
is offered by a firm whom I think can be relied on 
for selling a good article. If‘ W. L.” will adver- 
tise his address, I will give the name of the firm 
and all particulars. He must remember that the 
Lane-Fox, Maxim, and Swan lamps give a much 
greater candle-power than these small ones, there- 
a a greater battery power is requircd.—W. R. 

ICKS. 


(47059.]—Iron Chimney Rusting.—Many 
thanks to ‘‘G. ‘1.’ for his answer; but I have 
tried Brunswick black, and it burns off the first 
time the fire is lighted. I thought, as so many 
vertical boilers with wrought-iron chimneys are 
now used, and as I have not noticed all other 
chimneys rusting like mine, that perhaps there 
was some composition that would resist the heat 
and the weather, and so preserve the chimney. 
If “G. T.” or any other reader can tell me of 
something that will answer this purpose I shall 
be greatly obliged.—F. R. 


{47107.]|—Bleaching Oats.—No doubt it can 
be done by means of peroxide of hydrogen; but 
ade the sulphur method is still the cheaper.— 


[47108.]--Spring Blind.—Surely it is very 
simple. The blind-roller is so attached to the 
spring that, when the blind is pulled down, the 
spring is coiled up. A toothed wheel on end of 
roller is held by a pawl, and when the latter is 
Saga by a pull on the string, up goes the blind. 


— 


{47116.]—The Livadia.—The last I remember 
reading about this vessel was, that she was to be 
broken up; but I imagine that has not been done, 
or something would have been heard of it, after all 
the statements made proand con. soon after her 
first voyage.—T. P. 


(47120.] — Enamelled Bowls. — These, like 
other enamelled hardware, are covered with a frit 
and put into asuitable furnace. A fall description 
would occupy a lot of space, and it is not quite 
clear what is meant by bowls.—Nun. Dor. 


(47124.]—Medical.—This query cannot well be 
answered without inquiry into the history of the 
case, and examination of the patient. The fact 
that the swelling always occurs in one place points 
to some local special cause, though the principal is, 
no doubt, bad state of blood.—M.D., FRCS, 


[47128.]—Ohinese Cement.—This cement is 
known by the name of Schio-liao, and is said to 
be composed of three parts freshly -beaten (whi ped) 
blood, to which are added four parts of slake 
lime and a little alum. The Chinese use itasa 
pan It is said to be thoroughly waterproof.— 

un. Dor. 


{47129.]—Pedals to Piano.—Mr. Davies and 
others have replied to this query—the former on 
p. 44, Vol. XXIX., and p. 343, Vol. XXX. On 


pp. 99 and 152, Vol. XXIV., there are illustrations 
a two methods of attaching pedals to pianos.—S. 
AYER. 


(47150.\—Steam Engine.—I should advise 
him to adopt the compound system, that system 
having proved the best with steamers ; there is less 
coal consumed for cargo carried, consequently 
more space for cargo, although the consumption 
of fuel per indicated horse-power by the indicator 
card is about the same in both systems; with re- 
gard to land engines, we have nothing but the in- 
dicator to guide us. If simple engines are used, 
they must cut off early to give a good result ; with 
the compound engine, the high-pressure cylinder 
can be cut off at 7-10 of stroke, or later. In the 
simple early cut-off engines, when the cranks are 
at half-stroke and greatest piston speed, and 
greatest leverage, giving off the most useful effect, 
the pressure on the piston is less instead of greater ; 
and when the cranks are at the commencement of 
the stroke and less piston speed, and least leverage, 
and least useful effect, the pressure on the piston is 
greatest. In the compound engines this is not the 
case, unless a high grade of expansion is on the 
high-pressure piston. The high-pressure piston 
gives out its greatest amount of useful effect at 
half-stroke of crank, when the speed is greatest 
and leverage of crank greatest. For instance, an 
engine with 66lb. effective pressure on piston, area 
of piston 100 square inches, and speed 400ft. per 
minute, we obtain the following indicated horse- 
power for the 1-10 at commencement, and the 1-10 
at half-stroke, thus— 


66lb. x 10ft. per minute per 1-10 X 100 sq. in. _ 


33,000 
2 indicated horse-power for 1-10 of stroke (at com- 
mencement) ; 
66lb. x 30ft. per minute per 1-10 x 100 sa. in. _ 


33,000 

6 indicated horse-power for 1-10 of stroke at half- 
stroke. Although the consumption of steam is the 
same for either 1-10 of stroke (leaving out the 
ports and clearance spaces for the first tenth of 
stroke), this discrepancy occurs on account of the 
crank speed being constant, and the piston speed 
intermittent. Again, at the commencement of the 
stroke (or first tenth) the line of piston force is 
almost at the angle of 90° to the line of motion of 
the crank, especially on the instroke of piston.— 
C. J. LITTLE. 


[47196.]—Electricity v. Gas.—‘‘ Fiddler,” in 
answer, seems to haye got his ideas on the above 
subject what I should call slightly ‘‘ mixed.’’ He 
evidently looks upon electricity as a specific sub- 
stance, which can be handled, and, to use his own 
words, analysed. He also confuses Lewis’s incan- 
descent gas lamp with those in which the incan- 
descence is caused by the electric current, having 
evidently some idea that electricity is used in com- 
bination with gas in the former. What does he 
mean, too, by the following? ‘f We have two ways 
of making an incandescent light with almost the 
same materials—the gas lamp with one jar, the 
electric lamp with many jars.” Perhaps he will 
kindly throw a little more light on the above very 
obscure sentence. Referring also to his idea, that 
‘(hydrogen gas is a large component of electricity,” 
I.should recommend him to study an elementary 
textbook on electrical science, which would, per- 
haps, disabuse him of his, to say the least, peculiar 
views. Now, I think that if people, in answering 
queries, would confine themselves to those subjects 
which they know—at any rate—a smattering of— 
it would be much better for everyone, as those who 
send queries would not be misled by persons who 
know nothing of the subject on which they write, 
and we should none of us have the pain of seeing 
such nonsense printed in our very excellent paper. 
J. WILLIAMS. 


(47239. |—Deafness.—I should have said force 
the air into the ear, not through it. I understood 
there was no absence of the ‘‘ membrana tympani.” 
Before seeing Mr. Dalby I tried some false drums 
without effect. Can Dr. Edmunds give a good 
cure for biliousness? It is a daily and hourly 
plague to me, affecting my eyesight, consequently 
writing, spelling, &c. I am a vegetarian and tee- 
totaler. I am sure we owe great thanks to Dr. 
Edmunds for the prompt and kind manner in which 
he answers the numerous queries respecting our 
numerous woes and infirmities. — JOHN ALEX. 
OxuaRD, F.R.M.S., Enfield. 


(47274.]—Nluminating Clock.—A coating of 
Balmain’s luminous paint on the face of the 
clock would perhaps answer ‘‘Light’s’’ pur- 

ose. The necessary precautions would have to 

e taken, before applying the paint to iron.— 
PYGMALION PHIBBS. 


[47276.]—Electrical Indicator.—Figs. 1 and 
2, transmitting instrument. Plan SS, framework 
placed over the most suitable part of reservoir ; 
AA, shaft running in bearings in the usual way ; 
B, a pulley grooved for chain, say 3ft. in circum- 
ference—at one end of chain is the float, at the 
other a counter-weight; C, a boss with two strips 
of brass, E and F, insulated from each other; D, a 


projection having two springs, G and H, insulated— 
B, C, and D are fast on the shaft, E is electrically 
connected with G, and F with H; J is a collar 
working loose on shaft A, cut away as shown, 
having on it four contact-plates, MM andNN; 


E 


K, a wheel.with 12 contact-making pins on it; L, 
a boss with brass strip on it—J, K, and L are fast 
together, M and M are connected to pins on K, and 
N and N to strip L ; O, P, Q, and R, brass contact- 
springs with binding-screws, rubbing respectively 

, F, K, and L. Fig. 2 is a section through D. 


Fil G. 2a 


H S 
A aie 
N 


Fig. 3, a polarised relay. Figs. 4 and 5, front and 
side views of receiving instrument. A, a shaft 
projecting through front of instrument, having on 
it the indicator H and a pin, J; a tube works 
loose on shaft A, on which are fixed two ratchet- 
wheels, B and C, of 36 teeth each, with their teeth 
working reverse ih hia B are two pins, between 
which is J; D and É, two electro-magnets; F and 
G, their armatures, &c., pivoted at K and L, each 


having a catch at its upper extremity, G, working 
on the teeth of B and F of ©. Connections.— 
O is connected to one terminal of main bat- 
tery, P to the other, Q to line, R to earth, 
F and G (Fig. 3) to line and earth. A (Fig. 3) to 
copper of local battery. D and E to D and E of 
Fig. 4, Z to local line. The relay, of course, is at 
the receiving end of line. Vorking.—Suppose the 
water to be rising as the float rises, the counter- 
weight pulls B round in direction of arrow, and 
withitD. D pushes against one side of J, as 
shown, G making contact with V, and, conse- 


quently, Land R; and H with pins on K. Every 


3in. the water rises a pin Bats Q, and a current 
passes in this course, P F H M K Q line to relay 
GC BF earth back to RLNGEO. C (Fig. 3) 
attracts A, which makes contact with E and sends 
a local currént through magnet E. This attracts 
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armature G, which, engaging in a tooth of B, pulls 
pin J, and with it shaft A and pointer H round, 
indicating 3in. on dial. As Gis falling it pulls over 
M, on which are written ‘* Rising ” and ‘'Falling,’’ 
which brings ‘ Rising” in front of a hole in the 
clock-face. Suppose, now, the water having risen, 
say, two inches, begins to fall. Float pulls B round 
contrary way; D leaves present side of J and 
pushes against the other; G now makes contact 
with M, and H with N; consequently, when K 
again makes contact at Q, a current is sent through 
the reverse way, and B (Fig. 3) attracts A, which, 
touching D, sends a current through D (Fig. 4) 
which attracts F, and F draws M over the other 
way, showing ‘‘falling,’’ at same time F draws C 
round one tooth, and brings the other pin on B 
against J, bat does not move the indicator until 
another 3in. of water have fallen. If it did move 
it now, it would indicate 3in. too little, as 
“ Troubled” will at once perceive. It would be 
better to kave wheels B and C, Fig. 4, of more 
than thirty-six teeth. Ihope, with aid of this de- 
scription and rough drawing, that ‘‘ Troubled ”’ 


ventilation will prevent the pest; but having got 
it, the only thing I can recommend is to cut the 
fruit off, throw it away, and ripen the wood ready 
for the above treatment. My house is a cold one, 
and filled with various kinds of plants and flowers, 
as well.as the vine, now flourishing.—W. B. L. 


{47309.]—Clarionet.—As I am about to try my 
hand at making a B flat clarionet, I should be very 
glad if “Hampstead” or Mr. Edwin Morgan 
would kindly give the correct position for the 
holes; also any other bit of useful information on 
the subject.— Bassoon. 


[47318.]—Ink-Stains on Carpet.—Have you 


tried oxalic acid ? If it does no good, I don’t think: 


it could do any harm. Milk is-efficacious if applied 
directly after the ink is spilt.—HEMISUS. 


[47324.|—Sketching Stool.—I send rough 
sketches, which I think will answer your purpose. 
Fig. lis the shape of iron pins; A, B, C are brass 
caps which fit the pins; they are put on over the 
legs, and the pins then riveted, allowing plenty of 


will manage; but if not, and he will advertise his | 


address, I will do my best to help him.—DEH. 


[47279.]|—Spoilt Glass Shelves.—Thanks for |’ 


replies, but we have not yet got at the cause. No 


acids were near as suggested by H. Stooke. The]. 


cellar where the shelves were placed is one in an 
arch under the road facing the sea at Brighton. 
There may be salt in the plaster of the wall against 
which they rested, but I know of nothing stronger. 


One correspondent says, Clean them with hydro- | 


chloric acid. I tried that and every cleaning sub- 
stance I could think of—such as ammonia, rouge, 
whiting, &c.; I will try the putty powder for 
polishing when I return home. Business will keep 
me away for the next three months. My object 
in inquiring was to know whether it was something 
which had got on to the glass and had to be 
removed, or whether anything had eaten away the 
polish of the glass; but this none of the corre- 
spondents seem to able to determine.—J. E. A. 


(47281.]—Tricycles.—The double-driving tri- 
cycle is the mount of thefuture. It turns corners, 
covers rough ground faster and easier than the 
single. The only good single-driveris the Coventry 
Rotary, which has the one-sided driving counter- 
acted by both side-wheels steering. The best 
lever machine is the Omnicycle, which mounts hills 
far better than any rotary machine made; but it 
is at a disadvantage on the level by not being able 
to pedal so fast. The question of rear and front 
steerers has never been settled, and is a matter of 
opinion. The former—if you have a brake 
as strong as it should be—is piven to liit- 
ing the rear wheel if brake is put on suddenly 
when riding down a stiff descent. If a single- 
driver it is positively dangerous to travel more 
than 10 milesan hour. The front steerer is mach 
more safe down-hill, but requires practice to keep 
the front wheel on ground when ascending an 
incline. In answer to 47281, Mr. Lancaster asserts 
that he can ride 12 miles an hour, and keep it up 
all day. This statement should be taken with a 
grain of salt, as itis a very good performance for 
an ordinary man to average two-thirds of that 
pace, i.e., 8 miles an hour for 12 hours. It whet 
Mr. L. says about his pace is true, he is far and 
away the best tricyclist that we have; and if he 
would compete in the forthcoming championship 
we might see what a tricycle is capable of with 
other than a racing man mounted. If it is not 
true, I think it only right that such a wild state- 
ment should be corrected, as it might mislead 
people who fondly imagine that they have only to 
buy a tricycle to travel about at 12 miles an hour, 
* and who, after a ride or two, throw the whole 
thing up in disgust, and lay the whole blame on 
the makers, much to the detriment of tricycling.— 
CIEROPIUS. 


(47301.])—Errata.—Vacuum Tubes and Coil. 
—Yor zine, p. 411, read wire.. GEORGE TOLMAN. 


[47307.]—Mildew on Vine.—Keep the house 
as dry as possible as soon as the grapes begin to 
colour; in fact, no other plants ought to be in the 
house then. On signs of mildew sprinkle or 
fumigate witb sulphur.—Nrx0. 


[47307.] Mildew on Vine.—For the past two 
years I, like ‘‘ Amateur Gardener” (p. 383), have 
lost all my grapes through mildew. This year I 
am more fortunate, as there is no appearance of the 
pest up to the present time. ‘he treatment I 
adopted is as follows :—In the autumn I put on the 
border a thick dressing of manure. In January I 
pruned off all tho lateral shoots, and about a month 
after I stripped the stems of all fibrous bark. I 
then made up a compound of soft soap, sulphur, 
and paraflin-oil (a strong decoction of tobacco is 
also recommended) to the consistency of treacle; 
with this I painted over all the branches. When 
the leaves began to form I covered eight or nine 
slabs of glass with flowers of sulphur, and placed 
them as close to the glass roof of the house as 
possible; I have also, for greater security, placed 
sulphur in a flour-dredger, and dusted the leaves 
in certain parts. This treatment with proper 


room in the joints for the seat to fold up. Theo 
seat is made of canvas, with strone leather caps at 
the corners. Fig. 2 is the seat. Fig. 3 is the stool 
folded up. If querist needs any further informa- 
tion I shall be pleased to give it him if he will 
advertise his address.— H. B. C., Lambeth. 


[47328.]—Siemens’ Armature.—You can use 
16 wire, but make more coils—say one layer of 
nine ‘rows. Do not have any divisious between 
wire; no necessity for drilliug holes. The new 
commutator; of course the old form is only for 
one coil.—GrorGE TOLMAN. 


[1733l.]—Brakes on the Ifidlaad Railway. 
— To “METEOR.” ” —The Midland Railway Company 
is now in favour of the Clayton modification of the 
Sanders and Bolitho automatic vacuum brake 
(generally known as tho “two-minute” brake). On 
the other hand, the Glasgow and South Western 
and North British Companies have finally adopted 
and fitted their trains with the Westinghouse 
automatic brake, for the simple reason that they 
have proved it to be the best, and they have 
declined to exchange the Westinghouse brake for 
any ‘‘inferior system.” The “M. S. J. 8.” 
vehicles, which are the joint property of the tbree 
companies, are fitted with both the Westinghouse 
and vacuum brakes, but all the Scotch traflic is 
generally worked with the former. As far as the 
credit and reputation of the Westinghouse brake is 
concerned, it would be advantageous if its use 
were discontinued over the Midland line between 
London and Carlisle, unless the apparatus be 
maintained by the railway compauy in fair working 
order. An article relating to the Board of Trade 
returos and continuous brakes appeared in the 
Engincer on the 26th May last, in which special 
attention is directed to the following 


a 
year ending December 31st, 1881, return only 5 per 
cent. of the total miles run with the Westinghouse 
brake, but make no less than 21 per cent. of the 
reports against it. These few facts con- 
clusively prove that, for purposes of comparison, 
the returns of failures have been rendered practi- 
cally useless, and that the reputation. of a good 
brake may be unjustly injured by a company who 
persistently neglect to perform the necessary duty 
of maintaining it in proper. repair.—CLEMENT E. 
STRETTON, Jaly 15th. 


[47333.]—Drowsiness. — Some yeara ago a 
friend of mine was cured of this.complaint, which 
appeared in a more marked form, by the following’ 
treatment :—He moved into a large -cool bedroom, . 
where there was a good current of air passing- 
through all night; he undertook. to go ta bed two. 
or three hours earlier than previously; in this way 
he obtained ten or twelve hours of very r ng 
sleep, which. nourished his brain, and armed him 
for the work of each day. If ‘‘ P. S.” is engaged 
in writing for twelve hours a day seven-days in a. 
week, he can hardly expect to have good healthy. 
and his employer must expect him to break down. 
If, in addition to this, he sleeps all. night ina foul 
or an exhausted atmosphere, the. case is- much 
worse, for his lungs are also starved.—H. BARNABS o 


[47334.]—Small Dynamo Machines.—What 
can you expect from this small model when the 
armature does not hold above an ounce of wire ?— 
GEGRGE TOLMAN. 


47337.] —G.E:R. Engines.—In answer to 


f 
“CH, S. P.” Sinolair’s S-wheeled tanks are: still 


running. The first ten, Nos. 1400 to 1490, are 
about to be broken up, having been replaced by 
Hawthorn’s engines. The 580 class of tanks have 
cylinders, 16 by 22, and coupled leading and. 
driving 4ft. 10in. diameter; 50 of these engines 
have been built at Stratford since 1878, and 10 
more are being built. Nos. 303 and 306 have 
cylinders 17 by 24, and Git. Gin. coupled drivere, 
with a leading bogie. These are the two finest 
passenger engines the G.E. have at present. The 
245 and 600 class have cylinders 18 by 26, and 
single drivers 7ft. Giu. in diameter. These engines 
are very heavy on fuel and repairs, and give very: 
little satisfaction. I may mention that Mr. 
Worsdell is having some fine 4-coupled express 
engines built at Stratford, of hisowa design. The 
cylinders are 18 by 24 inside, 7ft. drivers, and 
single bogie wheels 4ft. diameter. They will be 
fitted with Joy’s valve-gear, steel frames, and 
boilers. The cylinders ars a solid casting, the 
valves working on top in the bed of the smoke- 
box. These engines, when finished, will supply a 
loug-felt want on the G.E., as most of the trains 
require coupled engines to work them efficiently. 
— ETNA. 

[47358.|—Leclanche Battery.—Use porous 
cells; well wash the carbon before putting in; 
will require good zine rods; four cells would ring 
two bells.— GEORGE TOLMAN. 


[47338.] — Leclanche Battery.—Pat new 
porous pots and zincs, charge pots with broken 
carbon aud peroxide of manganese, exciting liquid 
sal-ammoniac. One cell is suficient for a small 
bell. Are these cells worth the trouble ?—ReEy- 
NALDA. 


(478t1.!—Electric Locomotive Engine.— 
Make the motor exactly like the small dynamo I 
described, pago 354, June 23, but without the fly- 
wheel and gearing; itisa good motor.—GEORGE 
TOLMAN. 


(£73419.]—Dry-plate Queries.—-To Mr. W. 
Robinson, JuN.—DBest thanks for your raplies, but 
the first (a) does not couvey what I wished to 
elicit. Ihave long since learned how to temper 
my developing ingredients to suit circumstances. 
Please assume that I expose, under identical con- 
ditions of subject, light, lens aud exposure, two or 
more plates by as many diffvrent makers. One 
uniform developer may not bo best forall. This I 
know ; but I do not know why one of the plates 


COMPARISON OF THE WESTINGHOUSE BRAKE ON THE MIDLAND AND Nortm Eastern RAILWAYS. 
i O e 


3 cote each 
Se i >n {should have, sup- 
g 2 So ET Proportion 23 Pernan posing the other 
HA. jI ee a1 z of i Miles Eoo to be correct, 
D x o i eports run. r taken from :— 
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z fitted. run. 
Midland..... E Gooe 115 | 1 for 29 130,931 | Lin 3,747 | 11:3 | 10-7 
North Eastern .........00. 1984 68 l for 29 | 2,734,307 | 1 in 40,210 686 729 
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“ Here we £e,” remarks the Engineer, “that the 
failures of the breke on the Midland are apparently 

he North 
Eastern. Can this really be the truth? If so, 
The Midland Company, for the half- 


ten times as numerous as they are on t 


why s0?” 


will give as good a negative with igr. of . as 
another with 3gr., and one will tear with, im- 
punity as much ammonia as would ruin another. 
I have tried this over and over, and I wish to learn 
the reason why different makes of plates require 
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‘such different treatment. I have not got any book 
on emulsions to which to refer.—W. H. S. W. 


[47351.]— Mathematical. — Will you kindly 
permit me to point out that the assumption made 
by “ An Engineer’s Son,” on page 434, is entirely 
illegitimate, for (l — 2) —» is not a constant, but 
a function of «. Therefore, if we take the coeffi- 
cients of 7 in (1 — 7)” and multiply each by 

l -- x) —™”, each product will be a function of 2, 
and not by any means one of the coefficients of 
xin (l — 7)" (1— x)—”.—J. H. M. Jacony. 


[47351.]—Mathematical.—I know of no other 
way to do this except by induction, as given by J. 
H. M. Jacoby. ‘‘ An Engineer’s Son’s” assump- 
tion is clearly illegal, as (1 — 7) — is notinde- 
pendent of ». We might say in a similar manner 
that the coefficients in (1 — x)? (1 — 2x) — 3 equi- 
distant from the beginning and end were equal, 
because those in (1 — x)? are, and each coeficient 
is multiplied by (1 — 27) —°. But this is untrue. 
—HeEwisvus. 


[47358.]—-Shocking Coil.—This size was 
described within the last eight weeks.—GEORGE 
TOLMAN. 


[47360.|—Battery for Electric Clock.—I find 
the gravity Daniell cells answer well for clock- 
work. I wrap all zincsin calico. The Silvertown 
Company wrap all zincs in their medical batteries 
{Lectanché) in calico. —REYNALDA. 


[47360.]—Battery for Electric Clock.—The 
gravity cells are the best you can have. There are, 
of course, a variety of them, both in siza and con- 
struction. ‘The zinc does eventually become coated 
with copper, and if you can devise a method of 
keeping the copper away from the zinc, you will 
have the best possible cell forthe purpose you wish 
to use it. The deposit of copper is a difficulty that 
I am afraid you will be some time getting over.— 
W. J. LANCASTER. 


(47263.] — Watch Cylinder. —‘ A Fellow- 
Workman’s’’ reply to “ Hall” in last week’s 
“E, M.” is so wide of the mark, I can’t refrain 
from writing to say that if ‘‘ Hall,” or any other 
of our amateur horological readers, follow such a 
course (as described by ‘‘A Fellow-Workman ’’) 
in putting in a cylinder-plug, they could only pro- 
duce a job as bad as the way of doing it—if, 
indeed, 1¢ could be done at all. In putting in a 
cylinder-plug, I do not uss a file in any part of 
the job; but, according to “A. F. W.’s8’’ way, it 
is all done by a file. There are some capital articles 
in back numbers of the “E. M.” by our late corre- 
spondent, t‘ Seconds’ Practical,’? on ‘* Turning,” 
which I would recommend ‘‘ Hall” to read. If, 
however, ho bas not the Nos. referred to, I will be 
pleased to put him in the right way of doing the 
job if he writes to mo. <A description here would 
not be of sufiicicnt general interest to call for the 
space it wonld occupy, as the modus operandi 
has appeared so many times in ‘ours.’ If 
“A. F.W.’s”’ promised instructions, with draw- 
ings, on putting in acylinder-plug are based on 
his principle or filing them in, they will not be 
worth anything. An engineer would as soon think 
of trying to file up a picco to act as a piston-rod 
for an engine, as a practical watchmaker would 
think of puttiug ine plugin the manner “A, F. W.” 
describes.—G. IX., Stockton. 


[47861.|—_Silver Filagree Brooches.—Wash- 
ing with soan-and-water will do very little good. 
Better follow out **Alfojoe’s”’ directions, only 
instead of a loug immersion in cold vitriol and 
water, a short boiling in the same preparation will 
be more effectual. You can boil them in a copper 
or brass pan. Wben rinsed oul and dried, burnish 
the edges and points of the work, and you will get 
tho right effect. Don’t scratch- brush, as the object 
isto get adead white surface in contrast with bur- 
nished edges.—J. E. A. 


[47368.]—Incandescent Lamp.—The filament 
is platinum. Two Bunsens will do it—cost about 
23. 9d.—GEORGE TOLMAN. 


[{7368.] — Incandescent Lamp.—TI think 
OVW. L? would tind he could work one of Swan’s 
small incandescent lamps with two good-sized 
Bunsen cells. I have worked one of Swan’s 5-candle 
lamps with three l-pint cells. —SPrELTER. 


[47368.] — Incandescent Lamp. — Like 
“VW. L.,? I am anxious to hear of the smallest 
number of cells that will give a fair light. I at 
present use eight Bunsens, and get only very 
meagre results. I believe a few lines from some of 
“ Ours ” on the subject would be very interesting 
to many readers of tne “ E. M.’’—Riynaxpa. 


[47368.]—Incandescent Lamp.—Thore is a 
so-called incandescent lump, with two coils of plati- 
num wire, thatacouple of quart Bunsens will make 
it give about half arushlight. This is an imitation 
of alamp I brought out last year, and am making 
now, with about 10 coils of iridium-platinum wire; 
this lamp requires 5 Bunsens to light it. Then there 
is the Swan (carbon filament) 2}-cand!e lamp, which 
will require about $ Bunsens to illuminate it. The 
20-candle lamps will require 25 Bunsens. You can 


make an incandescent lamp for even 6d.—W. J. 
LANCASTER. l 


[47372.]-—Lens.—‘*‘ Focus” does not give sufi- 
cient particulars to enable anyone to tell him what 
curves he requires. He should have said what is 
the refraction of the glass or glasses he intends 
using, and the radii of the convex lens. The 
concave must have a negative focus of 2 1-7in, 
Now, if his lens be equi-convex, its radii will 
probably be very nearly 1°56; and if the same sort 
of glass be used for the concave, the inner curve 
may be 1'5, and the outer 3:75. This is as near an 
approximation as can be given, without more 
definite particulars.—O. V. ° 


(47373.]—Cracked Varnish on Globes.—I 
should advise ‘J. C. L.” to apply a little alcohol 
or spirits of wine with a sponge to his globes; if it 
is a shellac varnish, it will be dissolved.—SPELTER. 


[47373.]—Old Cracked Varnish on Globes.— 
Use methylated spirit warmed, and apply it with 
either a sponge or a tuft of cotton-wool; the latter 
is much the better way. Take your time over it, 
and you will be successful.—W. J. LANCASTER. 


(17375.]—Lightning Conductors. — To Mr. 
LANCASTER.—By all means carry the wire straight 
into the earth, and as far away from the bottom of 
the chimney as possible. Then let the ends of the 
copper rope be opened, and either soldered or 
riveted toalarge iron plate imbedded in moist 
earth if possible. If there is no moist earth, then 
put the plate in a deep hole—say ten to fifteen feet 
deep, and the plate to be well bedded in gus coke. 
I much prefer the plate to be a long one, and let 
down well in the earth with coke all round it.—W. 
J. LANCASTER. 


{47376.] — Bone Calcination. — These are 
subjected to destructive distillation, the same as 
wood for pyroligneous acidand naphtha. If required 
for animal charcoal, in a retort. An iron one is 
generally used for this purpose, with a coil de- 
scending into a tank of water, at the end of which 
is a well for the end of coil to dip into, to collect 
tbe dipple oil or by-products.—Jack or ALL 
TRADEs. 


(47377.] —Casting Small Articles in White 
Metal.—Your moulds must be made of gun- 
meta!, cast iron, or steel, highly polished, and 
your metal just hot enough to run, to do them to 
perfection.—Jacx or ALL TRADES. 


[17378.] — Legal. — A wife who assaults her 
husband or breags his furniture can, of courses, be 
summoned to the police-court, and convicted of 
that assault or the malicious damage. Or, if a 
wife gets constantly drunk and causes a disturb- 
ance, she might be turned out of the houso by her 
husband and taken into custody by the police. 
But, then, ‘‘ M. B.” does not wish any exposure, 
and there is the difficulty. Tha only way I can 
suggest is for husband and wife to separate—by 
allowing her so much a week or month, under a 
deed so drawn that the money shall be paid to 
trustees, and shall cease if she returns to aunoy 
him. If “M. B.” does not even want a scpara- 
tion, then, I fear, his question is quite outsida the 
province of a lawyer. — FRED. WETITERFIELD, 
Solicitor, 2, Gresham-buildings, Guildhall. 


[47380.]—Clark’s Process for Softening 
W ater.—The process known by this name is very 
much of a chemical paradox; for, to remove lime 
from water, more lime is added. Wateris hard— 
as a rule—because it holds in solution carbonate of 
lime, and it is enabled to do that only when an 
excess of carbonic acid is present. By boiling or 
heating to suchatemperature as will expel the excess 
of carbonic acid, the lime is thrown down in the 
form of carbonate, commonly spoken of as chalk, 
though chalk is a distinct natural product. By 
adding a paste or a mixture of lime and water to 
water holding carbonate of lime in solution, the 
lime seizes on the excess of carbonic acid, and 
nearly all the lime in the water is deposited in the 
form of carbonate. Where the water is hard from 
the presence of sulphates, sodic carbonate (washing- 
soda) is added. To soften Thames water, take 
loz. of freshly-burnt quicklims to every 30 gallons, 
slake the lime and mix it to about the con- 
sistency of cream; then either pour it into the 
water or run the water on to it, rousing it 
thoroughly. The white precipitate of carbonate of 
lime will form at once, and in a few hours will be 
perfectly settled.—Nun. Don. 


[47382.]—Engine Query.—Put jin. lead on 
your valve. The cut-off of course depends to a cer- 
tain degree on the amount of work you require to 
do; but 3 or 3 stroke is about the usual in ordinary 
condensing engines, but in compound engines the 
cut off is much earlier. A good sensitive governor, 
with ordinary throttle-valve, would prevent racing 
when load is tuken off. —G. J. C. E. 


[475S2.]—Engine Query.—1-16in. is sufficient 
lead for the engines you mentiou. Your second 
question cannot be satisfactorily answered without 
an indicator diagram. If you can obtain one I 
shall be happy to give yom every information 


respecting the cut-off, and general arrangement of 
the slide-valve.—FRED, WALKER. 


[47383.]—Hardening.—I have generally seen a 
very good job made with prussiate of potash. Heat 
the purt to be hardened to a bright red heatina 
clear fire, then dust over with potash, and without 
putting in the fire again plunge it end downwards 
into water with the chill off. You will find it come 
out a mottled grey colour, which is easily polished 
w ea Perhaps you heat it too much. 


[47383.] -Hardening.—You must take one part 
prussiate potash, two parts of salt, and pour 
sufficient hot water on them to dissolve. With 
this wet up some fine wood charcoal dust; place 
your axle in a tube with about in. clearance all 
round, and ram this in well and stop with clay, 
and subject it to a dull red heat for one or two 
hours; you will make a job of it. There is no 
necessity for slaking it, for it will be very hard 
without. Bone-dust willanswer the same purpose ; 
the longer the process the deeper. By this method 
they will not become distorted, which they are 
very apt to be when slaked. They are certainly 
harder when slaked. A bright cherry red heat is 
hot enough.—Jack oF ALL TRADES. 


[47384.]—Coil.—There is very likely a fault in 
the contact-breaker. I have recently improved 
mine—not because it did not work -well, but be- 
cause the copper began to get out of shape. I cut 
out a piece of brass sheet so as to extend žin. 
beyond the coil, and thus lengthened the contact- 
breaker by that length, and made it of thin clock- 
spring. This part of the coil requires careful ad- 
justment at any time. It should not, when at 
rest, be far from the core. See also that there is 
perfect metallic contact at each joint, and each 
connection is clean. Do not solder with muriatic 
acid when connecting. Did you thoroughly soften 
your wire core? I left my solid ono in the forge 
all night, after blowing it a bright red: Are 
you also certain that you made your connections 
according to my description? My coil continues 
to give satisfaction, and I shall be very glad if I 
cau assist you so that yours may do the same.— 
FRED. WALKER. 


[47385.] — Spectacles. — Your correspondent 
requires a pair of concave glasses; I should think 
those having a negative focus of about Sin. or 9in. 
would suit him. He may have some little diffi- 
culty in procuring them: but Mr. Lancaster will be 
able to advise him as to this matter.—O. V. 


(47385.] -Spectactes.—To Mr. LANcASTER.— 
I should prefer to see you before I could definitely 
recommend a particular focus concave ; but assum- 
ing that you have nothing but ordinary myopia, I 
should give you a pair of Jin. concaves; these 
should enable you to see well at 20in. to 24in. 
away. A pair of 8in. would enablo you to see the 
music at 3ft. away; bnt I am afraid you would 
not be able to read the music at that distanco. 
You must, of course, remember that the numbers 
I have given are in each case the focus of the 
lenses, and not any numbers as usually given in the 
trade, No. 1, 2, 3, aud so on. You might perhaps 
send another query, stating whether both eyes are 
of one focus, or whether one eye is in any way 
better than the other.—W. J. LANCASTER. 


[47391.]— Portable Lounge Chair. — ‘An 
Amateur M.” will get out four pieces of scautling, 
each 4ft. long by likin. by jin. This section will 
vary according to the streugth of the wood he uses. 
I used ash. Joint them two and two as in skotch, 


joint x being ldin. from one end of each. Join 
the two pairs by cross slat mortised in at A, B,C, 
and D, about 20in. apart, or as wide as he likes. 
The stay at E, and, of course, a corresponding one 
on the other side, to be jointed on at loin. from x, 
and to be ldin. long. The two stays to be united 
by a slat mortised through each, near their lower 
ends. Said lower ends drop into notches or mor- 
tises along A, B, at such places es will give com- 
fortable angles to taste. I have marked the four in 
my own chair, which I have found comfortable. 
The webbing is to be nailed to the cross slat at 
Aand D, and to be just long enough to allow of 
the chair collapsing flat. Besure that A, B, and 
its corresponding frame come outside C, J); and 
E, F, or the chair will not fold up flat. I have 
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found this chair most convenient and comfortable 
to use, either as an upright chair, a reclining 
lounge, or a short bed, or hammock, and very firm 
in all positions. —TREADLE. 


[47392.] — Perfumed Pastilles.—Take gum 
benzoin in powder ; add to it a small quantity of 
ground cipnamon, pounded frankincense, cas- 
carilla bark, and camphor. Mix these together 
with a little thin gum-water, roll into shape you 
require, and dry. To be set fire to. (From 
Cassell’s ‘‘Amusing Experiments.’’)—NIntL. 


[47392.|—Perfumed Pastilles.—‘‘ An Amateur 
M.” will find the following make excellent 
pastilles .—Gum storax, 6 parts; gum benzoin, 
6 parts: gum copal, 6 parts; cascarilla bark, 
pae charcoal, 48 parts; gunpowder, 1 part. 
All these must be in the very finest powder, and 
moisten with starch mucilage; shape into little 
cones and dry.— ERIN-GO-BRAGH. 


[47394.|—Combustion of Coal.—Since one 
cubic foot of air weighs :08071b., all you have to do 
in order to change weight into volume is to divide 
the given weight by ‘0807. Referring to query 
47094, 237-4cwt. = 112 Xx 237:4lb. = 26588°81b. = 
26588°8 / :0807 cub. ft. = 329477 cub. ft. of dry air 
at 0°, and pressure of 151b. (not 2,942 cubic feet, 
as given in my answer to query 47094, p. 360).—R. 
KANTHACK. 


(47395.]—Large Tank. — The tank should be 
put together in position, and the bolts all pat in, 
though not screwed up tight. If there be fillets 
cast all round the pieces to give parting room for 
the joints, the bolts may be just hand-tight; if not, 
some pieces of wood must be cut so as to preserve 
the shape of the tank, and the bolts tightened just 
so as to hold wood in position. The rust-joint is 
made with one part of powdered sal-ammoniac, two 
parts of flowers of sulphur, 95 parts of iron borings, 
pulverised as much as possible, and mixed with 
water, so as to form a paste, and caulked in with 
caulking chisel. This cement sets quickly, but if 
time allows, 200 parts iron borings, one flowers of 
sulphur, and two sal-ammoniac makes the strongest 
joint, though slow setting. The bolts may all be 
tightened after cement has set. -FRED. WALKER, 


[47397.]—Engraving Machine.—The tracing 
point at one end of the brass rod of the machine is 
passed by hand over the figures, which are held in 
the curved back, and as nearly in contact with 
them as may be; the other end of the rod to which 
the drill is fixed being supported in gimbals is, of 
course, free.to move in every direction. Your 
querist will probably at once see that the reduction 
of the copy depends upon the distance of the drill 
from the point of suspension in the gimbals. The 
driving- wheel is, of course, turned by an assistant. 
A very full description of the valuable engraving 
machine of Messrs. Cooke, of York, will be found 
in, I think, the November number of Engincer, 
1870.—N. S. HEINEKEN. 


[47400.]— Electric Light for Workshop.— 
The electric light will cost you more than twice as 
much as gas. You have about 500 candle-power 
illumination now, and to get a similar amount of 
light from incandescent lamps you would require 
25 of them, and to light them a 30-light dynamo 
and a good 10-horse engine. You can readily 
calculate the first cost, and, with interest and work- 
ing expenses, you will find that twice the cost of gas 
will be much below the cost of electric lighting by 
incandescence. On the arc principle you can use 
a smaller dynamo, and a 4 horse-power engine, 
and get 3,000 candle-power. If you have plenty 
of driving power to spare, then, with a little extra 
attention required in the use of a dynamo, the cost 
would be about the same as the gas.—W. J. Lax- 
CASTER. 


(47403.] — Lawn-Tennis Court.—I should 
think that it would be best to make the court of 
cinders, thus :—Level and ram the surface; puta 
din. layer of broken stones or bricks, small enough 
to pass through a liin. ring ; cover with about 13in. 
of dry breeze or ashes. ell roll and keep rolled. 
If good binding gravel is obtainable, it may be used 
instead of the ashes, and makes a very good court. 
If desired to be asphalte, level and ram as before. 
Put 6in. of concrete, composed of clean, fine gravel 
(shingle) and lias lime, one of lime to five of gravel. 

over with gas-tar asphalte (made with gas-tar, a 
little lias lime and dry clean sand boiled), and 
spread and level while hot. Real asphalte may be 
used ; but, of course, itis much more expensive. 
The surface may be formed of the best Portland 
cement and washed sand, one to three. But this 
also is expensive, and not so likely to stand out of 
doors. Altogether, I think the cinder or gravel 
court would be the cheapest.—HEmisus. 


[47403.]—Lawa-Tennis Court.—To make any 
hard court, you must excavate four or six inches of 
soil and fill in with concrete or rough stones, mixed 
with blue lias lime, and brought to a level. On 
the top of this you can put cement; first a layer of 
liin, or 2in. mixed with half sand, and then on the 
top another layer of pure cement. Or you can put 
asphalte, i.e., gravel boiled up with gas-tar. If this 


mixture is not boiled, it is useless. Of this, too, | plaster of Paris, for putting the brasses of paraffin-~ 
there should be two layers, the top one being the | oil lamps on, to prevent the capillary action of the 
finest; but I would not put this on for three or j plaster. It was as bright as the clearest water to 


four months after the first, which may be played 
on, 80 that the soft places will be discovered. The 
asphalte must be well rolled, and over the last coat 
must be sprinkled a little very fine and clean 
gravel. Or you can make a fair court of cinders, 
putting them on coarse below and finer above, 
beating and rolling them well in; or, if you have 
good gravel in the neighbourhood that can be used, 
and, if itis of a binding nature, it will be prefer- 
able to cinders. Remember that any court must be 
made either convex or inclined towards one side, 
to let the water run off; and that without a margin 
beyond the bare 26 yards by 12 yards, which at 
the ends should not be less than two or three yards, 
it will be very inconvenient, as 25 per cent. of the 
strokes require the players to run outside the 
actual boundary of the court. An asphalte court 
will cost about £50, and a cement one nearly 
double; if made of cinder or gravel, the cost 
should not exceed £15 or £20, though in all cases 
the expense will much depend on the material 
used for the foundation.—DEVONIENSIS. 


[47404.]—Carriage Lamps.—One reason why 
the oil flows over is this:—The reservoir being 
above the wick the oil flows down and out at top 
of wick. This occurs always when the lamp is 
out,;and sometimes when lit, on account of the 
wick not being able to burn all the oil as fast as it 
comes. I dare say the motion of the train also 
increases the evil, The remedy would be to have 
the reservoir below the wick. If you look through 
the back numbers of “E. M.” you will find a 
similar question fully answered. —G. 


[47405.]—Locomotive.—One would be better 
able to form an opinion upon seeing the corrosion, 
but I have no doubt there has been a galvanic 
action quite sufficient to account for the wasting 
of the plates.—W. J. LANCASTER. 


[47406.]—Dew-Cap.—You can make a very 
good dew-cap out of cardboard. First, put a thin 
strip of note-paper around the end of telescope 
containing lens, then begin to paste long strips of 
thin cardboard round and round until about in. 
to 3-l6in. thick; then make a cardboard tube, Yin. 
long, to be glued true on the outside of the card- 
board ring you have already made. Paint the 
inside of tube dead black, and the outside with 
two or three coats of bright black.—W. J. Lan- 
CASTER. 


(47407.]—Concave Lenses.—You can do the 
grooviny with a small wheel; similar to those used 
by glass-cutters, running in the lathe. You will 
be unable to make a good job of one: there must 
be experience before there is success. Still, you 
can but try, and if you will, you can in time suc- 
ceed.—W. J. LANCASTER. 


[47412.] — Coulomb's Law of Electro- 
Statics.—You must read, ‘‘ inversely proportional 
to the square of the distance between them.’’ This 
is the correct law.—W. J. LANCASTER. 


[47412.] — Coulomb’s Law of Electro- 
Statics.—The formula f= 9 x 91/ dis correct; 
see also what is said in art. 16, p. 16, which treats 
on the law of inverse squares.—R. KanTHAckK. 


[47412.]—_Coulomb’s Law of Electro-Statics. 
—The formula is correct. The former statement 
must have been an oversight on the part of Prof. 
Thompson. If “H. E. A.” refers to Art. 16 of 
Thompson’s book, he will find the Law of Inverse 
Squares stated correctly.—Vis Viva. 


[47412.] — Coulomb’s Law of Electro- 
Statics.—I have not Thompson’s book at hand, 
and, therefore, do not know what may be the case 
to which he is referring; but, certainly, the force 
exerted between two small charged spheres is in- 
versely proportional to the square of the distance. 


This does not necessarily apply to every case.— 
LI.B.A. uae 3 


[47413.]|—Marble.—Take two parts of car- 
bonate of soda, one part of powdered pumice- 
stone, and one part of finely-powdered chalk; sift 
it through a fine sieve, and mix it with water; 
then rub it well all over the marble, and the stains 
will be removed ; then wash it over with soap and 
water, and it will be as clean as it was at first.—F. 
S. HARRISON, Alresford, Hants. 


[47420.]—Steinheils Eyepieces.—These eye- 
pieces are constructed on what is known as the 
& solid stick” principle. There are two methods 
of achromatisiug a sphere: either by placing a 
double concave stick of flint-glass between two 
double convex-lenses of crown-glass, as in the 
Coddington lens, the whole forming, essentially, a 
cylinder with spherical ends ; or by placing a con- 
cavo-convex lens of flint-glass at each end of a 
double convex-stick of crown-glass. Steinheil’s 
e.p.’s are made on the latter plan; whether they 
are patented or not I cannot say.—O. V. 


[47421.]—Transparent Gum.—Have you tried 
alittle alum-water? I have only just thrown some 
away that I made up five years ago, to mix with 


look at.—JAcK OF ALL TRADES. 


[47422.] Stamping Note-Paper.—All whites, 
for whatever purpose, distemper or oil, require a 
little black or blue mixed with them, to neutralise 
the yellow tint thrown up by the medium with which 
they are mixed. Ivory-black preferred; blue cannot 
be depended upon. Many colours lose their bloom 
when mixed, mix them with what they will; but 
an artist that knows what he is about can remedy 
this toa greatextent. Whites, greens, lakes, and 
vermilion are very delicate in this way, and the 
purest medium is required for them, or they get 
foxey: some blues are the same.—Jaok OF ALL 
TRADES. 

[47424.]—Crystallising Vessels for Epsom 
and Glauber’s Salts.—Why not use stoneware 
cisterns? Nothing cleaner.—Jaok OF ALL TRADES. 


[47425.] — Electrical Measurement. — As 
current = E.M.F./R, the law of deflection does 
not apply to the “ electromotive force” and ‘‘re- 
sistance,’ for both E.M.F. and R. might be 
simultaneously decreased, while ‘‘current’’ re- 
mained constant.—R. KANTHACE. 


[47425.]—Electrical Measurements.—I am 
afraid ‘‘Student’’ has rather vague ideas about 
electromotive force and resistance, but I will try to 
be as clear as possible. lst. A galvanometer can 
only measure one thing directly, namely, current ; 
but we are able to measure E.M.F. and resistance 
indirectly. Supposing the same current to go 
through a galvanometer, it is obvious that if the 
galvanometer be in the same magnetic field, there 
will be the same deflection. Now by Ohm’s law 
E/R=C. We may therefore measure the same 
current in two different cases, and yet E be different 
because R is different; if we know E to be the 
same then R will be the same—not otherwise ; or if 
we know R to be the same, E must be the same. 
We may thus compare the E.M.F. of two batteries 
by first getting a deflection with a known resist- 
ance-—this will be the resistance of battery and 
coils of galvanometer and any other inserted re- 
sistance; now replace the first battery by the 
second, and add or subtract resistance till we get 
the same deflection, then the two electromotive 
forces will be to one another directly as the two 
resistances. By making the known resistance Very 
large we may neglect resistance of battery and 
coils of galvanometer. I do not at this moment 
think of any method of measuring resistazce by 
equal deflections. Any further help I shall be glad 
to give.—LL. B. A. 


[47427.]|—Calculating Strains in Boiler. — 
It is difficult to explain this without the aid of 
algebra, but the process is so simple that I will 
proceed as follows. To simplify the matter we wil 
first suppose that the seams or joints of the boiler 
are as strong as the plates themselves. Now to get 
the strains on the circumferential seams, or on the 
cross section of the boiler, it is evident that if we 
find the area in equare inches of one end of the 
boiler and multiply by the pressure on each square 
inch of this surface, we shall find the total strain on 
the cross section of the boiler, and if we divide this 
total strain by the number of square inches of iren 
in the cross section of the boiler, we shall find the 
strain on each square inch of iron in the section of 
the boiler. Call the radius of the boiler 7, the 
pressure of steam per square inch P, and the strain 
per square inch of iron in the section of the boiler S. 
the area of the circular end will be «7%, the pres- 
sure will therefore be~?” xp. The number of 
square inches in the section of the iron will be 
2ar x t; t being the thickness of metal; divide 
one by the other and we get S = rr?p/2 ~rt, or 
S=rp/2t. Now forthe longitudinal seams or 
section. Suppose ,the boiler to be made up ofa 
series of rings, lin. wide; the strain tending to 
force the two halves of each ring apart will be 
27 x p; the area of the two ends, or the area of the 
metal so strained will be 2 (lin. x ¢), or simply 
2¢; divide as before, and we get S = 2rp/2t = 
rp/t, whichis evidently double of the first value 
of S, obtained for the cross section of the boiler. 
There appears to be some mistake in the figures 
given inthe query—/fret have been multiplied by 
inches apparently. The diameter of the boiler is 
6ft.,so7r = 36in. p is 50lb., and¢ = gin. The 
first value of S will therefore be 2,400lb., and the 
second value of S will be doable that, or 4,800lb., 
or something over two tons per square inch strain 
on the plates of the boiler. The ultimate strain of 
best plates is 25 tons per square inch, but this 
should be multiplied by ‘7 to get the strength of 
double-riveted joints, or by ‘56 for single-riveted. 
In calculating the area of the end of the boiler, we 
must take it as if it were flat, and not curved, as it 
usually is. I have referred to the query on p. 387, 
but I never heard of the end of a boiler, 5ft. diam., 
being made flat and without stays. It would be 
difficult to find a formula for calculating its thick- 
ness. —M.I.C.E. 


(47428.]—Etching.—To “R. B.”’—The deci- 
mals you give of proportions of etching mordant 
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are quite right; but if you take 15} grains troy 
weight to equal 1 gramme, it will be exact enough ; 
I am afraid there is no simpler way of finding pro- 
portions, but any druggist would make up the 
mixture for you. I put 2 drachms of beeswax to 
40z.of turpentine for ground; but I think 3 drachms 
of wax to same amount of turpentine would be 
better, as two coats of my ground are not enough 
to protect the plate properly; you have probably 
put too much wax in yours; I think Japan varnish 
is very much the same as Japan black. I used 
Brunswick black instead. If you pour a portion 
of the ground on to the plate, moving it about so 
that it goes all over the surface, and then let it 
tun off at one corner back into the bottle, a 
sufficient quantity will remain on the plate for a 
first coat, and a second coat applied in the same 
way, when the first one is dry, will be enough to 
protect the plate, and will be easily penetrated by 
the heavy steel needle with an etching point at 
each end ; it is well to keep a cork on the end not 
in use when you are etching, as you may injure 
your eye with the point. The chief advantage of 
smoking the ground is that it prevents the polished 
copper dazzling the eye, and also that you can see 
more readily what progress you are making, the 
bright lines where you have etched showing 
through the black surface. If you put the plate 
in etching fluid before grounding it (page 39, 
‘‘ Handbook ”’) the surface will get dark and will 


do away with dazzling effect, and the point of the 


needle will scrape away the dark shade when you 
etch, and the bright lines will show on the dark 
surface. The brightness of the copper is decep- 
tive, however, and makes one imagine that there 
is more work done than there really is. If you 
wish to smoke plate you might try camphor. I 
always set fire to my ground when I use ordinary 
tapers to smoke it; I haven’t tried camphor. I 
have not much experience in etching, but I shall 
be very glad if I can save you unnecessary failures. 
You might advertise your address, and I could 
correspond with you direct, and save your having 
to wait so long for a reply.—R. B 


[47429.]—Electro-Gilding. .—Giva the articles 
a coating of copper in a sulphate of copper bath. 
The copper will cover the solder. Then try your 
gold.—N mL. 


(17429.]—Electro-Gilding.—Scratch-brush the 
soldered part dry. Then use a more intense 
current to drive the deposit on to the part. Don’t 
have too poor a solution.—J. E. A. 


[47429] —Electro-Gilding. — ‘‘An Amateur” 
who says he cannot make the gold touch the sol- 
dered parts of the article he wants to gild, will 
find that if he takes a few pieces of iron wire and 
ties them together so as to form a small brush, and 
dips them in a solution of blue copperas, and then 
draws them over the soldered parts so as to. form 
a thin coat of copper, he will then be able to man- 
age to make the gold take to it.—Possum. 


[47131.]—Speed.—The time required is that at 
which the sum of the lengths would be covered at 
the sum of the speeds; the question, therefore, 
becomes, How long will a train take to run 66 
yards at 90 miles an hour? 66 yards is 3-80 of 
a mile; the time required is thus, 3-7200 of an 
hour, or 1} second.—FELLOW OF THE INSTITUTE 
OF ACTUARIES. 


|47431.]—Speed.—Your query is the same ay 
“ How long does it take two bodies [brake -vans in 
this case], the one running at 50 miles per hour, 
the other at 40, (30+ 36) yards apart, to meet? 
This is equal to ‘* How long does ıt take a body, 
running at 90 miles an hour, to travel 66 yards? ”’ 
The answer to which is 1! second, 90 miles: 66 
yards ;: 1 hour: 1} second.—CaMERaA. 


[47131.]—Speed.—As I understand this query, 
its solution appears to be as follows :—Since the 
trains are moving in opposite directions at 50 and 
10 miles an hour respectively, the two engines are 
separating at the rate of 90 miles an hour. Now 
the total length of the trains is 66 yards; how long 
will a train moving at 90 miles an hour be in 
travelling this distauce? It moves 44 yards ina 
e so that the time required is 1} second. 


[47431.]-—Speed.—50 miles per hour = 24 4-9th 
yards per second, 40 miles per hour 19 5-9th 
yards per second. It is, therefore, evideut that in 
one second of time both trains have travelled 
through (24 4-9th + 19 5-9th) = 44 yards of space. 
Then, since the first train is 30 yards, and the 
second 56 yards long, when the brake-vans are 
clear, both trains extend 66 yards. It is, therefore, 
required to find in what time both trains will have 
run 66 yards. Let « = required time in seconds. 


4, : 6 
x (245 + 19? = 66; ore = $$ = 14, 


or 1} sec. = time required.—C. W. B. 


47431.]—Speed.—As we have to find when the 
ends of the two trains are together, it is evidently 
the same as to find what time it would take two 
bodies to meet, 66 yards apart, one going at a rate of 
50 miles an hour, and the other at 40 miles an hour, 


This is easily done. Let a = distance in yards first 
body has to go before meeting, then 66 — z is the dis- 
tance the second body has to go. The first body 
takes one hour to do 50 miles or 3/4400 minutes to 
do one yard, and .. 3.x1/4400 minutes to do x 
yards. Similarly the second body takes (366 — 
x) / 3520 minutes to do (66 — x) yards. But these 
times must be equal. .°. 37/4400 = 3 (66 — z)/ 
3570 which gives x = 110/3 yards. And the time 
taken by the first body to do 110/3 yards = 
110/3 x 3/4400 minutes, or 1/40 of a minute, 
which is required time. Or, arithmetically—it is 
clear that the point at which they meet divides the 
66 yards in the ratio of the speeds. And the ratio 
of the speeds = 5-4. .°. first body goes 5-9 of 66 
yards or 110 /3 yards, and time is 1-40 of a minute, 
as before. —HEMISUS. 


[47431.]—Speed.—Let A = the train 30 yards 
long travelling at the rate of 50 miles per hour; 
let B = the train 36 yards long travelling at the 
rate of 40 miles per hour. If A were at rest, B’s 
brake-van would have to travel 36 + 30 = 66 
yards to clear A’s van, and vice versd. Therefore, 
by proportion, if A does 50 miles in 1 hour, how 
long will it take to do 66 yards? As 83,000 yards 
< 66 yards :: 3,600sec. to answer = 2‘7sec. Again, 
if B does 40 miles in 1 hour, how long will it take 
to do 66 yards? As 70,400 yards : 66 yards ;; 
3,600sec. to answer = 3°375sec. Now take the 
average oe would do 66 yards in. 


2°7 


2)6°07dsec. 


3:0375 = average time. 
As the two trains are running in opposite direc- 
tions, it would only take half the above time for 
the vans to clear. 
2)3°0375 


1°5187d5sec. answer ; 
or, roughly speaking, 1!sec.—So.uvs. 


[47433.]—Portland Cement Floors in India. 
—Possibly the Portland cement cracks :—(a) be- 
cause the coat (jin.) is not thick enough; (b) 
because the previous coat of ‘plaster is allowed to 
get too dry before the cement is put on, or is too 
smooth to allow the cement to ‘‘ grow” to it. 
The plaster surface should be roughened first, and 
then the cement put on, at least żin. thick. — 
HEMISUS. 


[47133.] — Portland Cement Floors. — The 
experience I have of Portland cement as a finish 
to concrete floors is that jin. is not sufficiently 
thick. The soundest floor is that in which no dif- 
ference is made between the finishing coat and that 
immediately beneath—in fact, there should be no 
finishing coat; but the whole floor, for 14 to 2in. 
thick, should be homogeneous ; and this, as it sets 
under the trowel or float, will be fined by the 
coarser sand settling to the bottom ; 1 to 3 will be 
found a better proportion than 1 to 1, which is too 
fat. One cause of a thin skin separating, is the 
neglect of putting a fillet of wood along one side 
and one end of the apartment, to be removed as 
soon us the cement begins to set, for on this taking 
place, the whole mass expands in every direction ; 
consequently, the centre of least resistance is 
heaved up, only to be speedily destroyed by traflic 
over it. The water-flooding is an excellent expe- 
dient if it is not used too soon.—C. I. B. F. 


[17135.]—Portland Cement Floors in India. 
—In Calcutta, where I had a great deal to do with 
cement floors, we used to proceed thus :—The sub- 
stratum having been laid, with bricks on edge set 
in mortar, or with concrete, we then spread a layer 
of about din. of a composition which is made of 
pounded bricks and freshly-slaked lime. The bricks 
are tu bo pounded into pieces about the size of a 
pea or a little larger; or what is called ‘‘soorkee 
siftings » may be used, which is simply the larger 
portions of the pounded bricks which will not pass 
through the sifting screen. A mortar is then made 
of one part by measure of lime to about two parts 
of the siftings, with a small proportion of finely- 
powdered bricks. This mixture is well mixed with 
water, and laid over the substratum to a depth of 
4in.; arow of womenand boys is then set to work, 
who beat it with little wooden mallets; this beat- 
ing must go on for some days, until the layer is 
thoroughly consolidated, and by that time the 
layer will have become reduced in thickness to 
about 3in. It is better to allow it to set for some 
days before laying on the cement. The floor in 
this stage will have a somewhat rough appearance, 
which is all the better, as the cement will stick to 
it better than if it were smooth. The sand used 
for mixing with the cement was a coarse, sharp 
sand, dug from pits (not river-sand). About one 
and a half to two parts of sand are to be mixed with 
one of cement, and not too much water. This 
should be spread over the floor to a thickness of 
not less than jin., and well levelled. A little dry 
cement is then to be powdered over the surface, 
and rubbed in with a mason’s trowel; by this 
means a hard skin is produced when set. There is 


no use in flooding with water. The natives of 
India are very expert in making a hard shiny sur- 
face to these floors, by rubbing with the trowel 
slightly moistened. In England, where pounded 
bricks would be costly, probably gravel and sand 
would do as well.—M.I.C.E. 


[47433.] — Portland Cement Floors.—‘ A 
Melting Mechanic ” never will succeed in the way 
he proceeds. Bricks set on edge give no bite to 
the cement, and he has practically only a jin. flag 
on his fioor, which cannot possibly stand any 
weight without cracking. Let him break up his 
bricks, stones, or sharp clinkers into small pieces, 
the largest no bigger than walnuts. Keep these 
free from mould or dirt—clean sand will not hurt: 
mix these in the proportion of one bucket of best 
Portland cement to seven or eight buckets of his 
hard material; put these on a board stage about 
6ft. square ; mix well together whilst dry. When 
mixed, get one man to pour water very clean out 
of a fine-rosed water-can on to a part, whilst 
another turns the same portion over on to a free 
portion of the wooden stage. This goes on until 
all is turned over. It must be then turned back 
again, more water being added, if necessary ; but 
it is better to add enough the first time. If not 
mixed sufficiently it may be turned over a third 
time. It is then ready to be placed in a barrow, 
and taken to the spot where it is to be laid. A 
third man should lay it while the first two are 
making a fresh lot. A layer of 24in. to 3in. is — 
thick enough for garden walks or inside houses. 
As it is laid it should be well rammed, and the 
surface made as level as possible with the slope or 
fall it is intended to have permanently. When 
finished the surface will present a honey-combed 
look, with plenty of little holes to bind the next 
coat. Allow it to stand a week ora fortaight before 
finishing, watering the surface from time to time, 
and, if obliged to walk on it, place boards across 
it. It is now ready to finish ia this manner: Pure 
cement and water are mixed together of the thick- 
ness of cream, and well worked on to the surface 
with a plasterer’s trowel, putting on as thin a coat 
as eae and working the cement into all the 
holes and crevices, and leaving a smooth surface. 
This should not be walked on for at least a week, 
and should be often watered whilst setting. A 
layer of sawdust renders this easier, as it retains 
the water longer; but sawdust must not be put on 
the first coat, as it would fill the little holes which 
give the bite or key to the final coat. If this be 
well done, a floor will be made which will practi- 
cally last for ever. New cement is not good for 
forming concrete. It should be at least a month 
old, and kept in a dry place, being turned over 
occasionally, so as to expose the whole to the air. 
If fresh cement is used it is apt to crack. It is 
also important to have everything clean — bricks 
and stones clean and free from vegetable matter, 
the water quite pure.—E. H. Roe. 


USEFUL AND SCIENTIFIC NOTES. 


——+44+—__ 


A Jointed Axle for Tramcars.—A tramcar 
axle has been recently patented by a Dane, the 
object of which is to allow the wheels to pass 
round sharp curves without grinding. For this 
purpose the azleis divided in the centre, the end 
of one half having a hollow, and that of the other 
a corresponding projection, somewhat similar to a 
ball-and-socket joint, the necessary stiffness being 
given tothe axle byatube which surrounds the 
axle and extends between the naves of the wheel, 
against which it bears by gun-metal collars. At 
the centre, between the tube anu the axle, is a 
gun-metal bearing, in which the axle can revolve. 
The wheels act in such a manner that in running 
along a straight line the wheels and axle turn 
together, asin an ordinary pair of wheels, but on 
passing round a curve the axle slips round in its 
joint, so that the wheel on the inner radius of the 
curve is retarded and the outer wheel accelerated 
in proportion to the sharpness of the curve, great 
smoothness being obtained in the vehicle, and less 
wear and tear of the tire and rail. 


A New Use for Old Tin Cans and Scrap 
Tin.—According totheBerg-und- Hucttenmannische 
Zeitung, œ better method for utilising old tin cans 
than simply to melt off the solder has been devised. 
E. Rousset first heats the tin, old or new, in an 
oxidising flame, which burns up all the pure tin 
and that combined with iron. When this is 
stopped the scraps of iron are seen to be covered 
with a brown and brittle crust, the upper layer con- 
sisting of oxide of tin, the lower of magnetic 
oxide of iron. It is passed through rellers and 
then forms a powder that contains both oxides. 
The iron that remains after sifting out the powder 
makes good wrought iron or cast iron, but is par- 
ticularly fitted for precipitating copper. The oxide 
of tin, although mixed with oxide of iron, can be 
easily worked into tin, and the metal obtained 
from it is free from sulphur and arsenic. But 
will it not contain traces of lead ? 
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UNANSWERED QUERIES. 
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The numbers and titles of queries which remain unane 
swered for five weeks are inserted in this list, and if atill 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can for the bencyit of their fellow contributors. 


Since our last C. E. Stretton has replied to 46959. 


46849. Bent Timber Trade, p. 226. 

46853. Bunions or Enlarged Toe Joints, 226. 
46867. Cheap Form of Battery, 226. 

46895. Indigo Blue Dyeing, 226. 


46869, Carbon, Resistance of, 226. 
46873. Tempering Waggon Springs, 227. 
46875, Model Electric Engine, 227. 
46887. Composition for Tablets, 227. 
46889. Microscopy. To Dr. Schruder, 227. 
46890. Microscopy. ‘lo Prof. E. Abbe, 2-7. 
46591. To Mr. Lancaster, 227. 
46806. Manganese, 227. 
46898. Musical Box, 227. 
46907. Benzoline, 227. 
46908. To Hy. E. Hawhins, 227. 
46922. Patent Wrought Sharp-pointed Nails, 22S. 
46923. Hollow Back Vellum Binding, 228. 
46924. Anemometer for Use in Mines, 223. 
47095. Paint for Loco. Engines, p. 316. 
47104: Light Punt, 316. 
47114. Wood-chopping Machine, 316. 
47115. Boiler, p. 316. 
47119. Lathe Speeds, Calculating, 314. 

- 47123. Electroplating, 316. 
47134. Bitycle-msking, 316. 
47135. Compressed Gas, 317. 


QUERIES. 


— e 


[47434.]—Lathe.—Will Mr. J. H. Evans, or any other 
kind reader of “ B. M.,’’ inform me how to Babbitt the 
mandrel bars, rest, &c., of lathe illustrated in No. 876 ? 
What am I to put on mandrel, &c., so that they will not 
be fast when Babbitted ? How am I to chamber the 
holes in standards? How is Babbitt metal made ? 
Would white metal answer as well 7—MUNeER. 


(47435.]—-Magic-lantern Mechanical Slides.— 

ould anyone who is in possession of the choreutoscope 
or the chromodrome, give a drawing of each part separ- 
ate with scctions? He would, I think, be conferring a 
favour on many amateurs. There are a number of magic- 
lantern manuals published which appear to be merely 
commercial puffs brought ought by shopkeepers to ree 
commend their own apparatus. Can anyone say if Mr. 
Samuel Highley is still alive ? I made his acquaintaace 
in 1866, and got a good deal of information from him on 
magic-lantein matters. Nothing published on the sub- 
ject, so far as I am aware, equals his papers on Lantern 
Optics, published in Cassell’s ‘* Technical liducator.’’ 
He gives full constructive details for lantern-fronts— 
useful alike to the shopkecper who employs journeymen 
brass-fitters to make up apparatus, and to the amateur 
who essays to construct his own.—GEREB ADMI. 


[47436.|—Pain in the Bowels.— Will Dr. Edmunds 
kindly advise in my case 7—I have been subject for quite 
ten years to sudden attacks of violent pain in the bowels, 
which nothing will relieve until my bowels are moved ; 
the pain lasts about four or six hours, leaving afterwards 
great sorencas, especially on the rightside of thestomach,so 
much so that I can scarce walk upright for several days. 
I am a printer by trade, 28 years old, and a moderate 
liver. I have sometimes thought it was lead-poisoning, 
caused by my trade; but the symptoms do not agree 
with what I have read on the subject.—W. B. 


{47437.].—Steam-Pipe.—Would anyone kindly tell 
me the standard ‘ pitch” of threads used for steam- 
piping, from, say, lin. up to 3in. —Nrw QUERIST. 


[474388.; -Astronomical.—“ F.R.A.S.,’’ in letter 
20150, p. 326, states that one of the necessary conditions 
for dividing Delta Cygni with a four-inch glass is twi- 
light. Does the remark apply only to this particular 
object? If not, the infcrence is that twilight is the best 
time for certain delicate observations. The point is of 
interest to observers. Will ‘* F.R.A.S.” kindly explain ? 
—RIGEL, 


[47439.]—Cement.—Can any correspondent furnish 
me with a recipe to make the above to resist 30° of tem- 
perature that will not crack, and be durable and inexpen- 
sive ?—W. R. H. R. 


(17440.]—Converting Peat into Charcoal.— 
Will some reader give particulars of the process of coa- 
verting peat into charcoal ?—J As. SMITII. 


[47441.] —Minute Photography.— With what 
kind of lenses were the French despatches reduced during 
the siege of Paris, and what kind of collodion wus em- 
ployed? I have tried to photograph a newspaper with 
the objectives of a best microscope, but I do not succeed. 
—E. B. F. 


[47442.]—Bicycle Touring in Scotland.—Will 
sorne of your many bicycle correspondents give a descrip- 
tion ofa bicycle tour in tho south of Scotland, say, frora 
Newcastle to Edinboro’, and if it is practicable to visit 
the country about Loch Lomond (and the places which 
should be avoided), so as to take the advantage of train 
or boat where convenient; and.any information about 
the preparing for such a tour: hovels, fare, scenery, and 
the disposing of luggage, &c., &c., will be most thank- 
fully accepted.—Tourisr. 


(47443. ]—Medical Coil.—To Mr: Frep. Watkes.— 
Please say if correct sizes of above are given in “ E, M.” 
for June 9th, as I have made a reel 2jin. dia., 3in. long, 
and 31b.c.c. wire would only be about 4 layers. Also, if 
every third helix means every third layer, and oblige a— 
MONGERIL. 


(47444.|—Boiler Corrosion.— Can any of our 
readers inform me how I can make a cheap and effi- 


cient water-filter large enough to eupply a six-horse 
Cornish boiler? I pump the water from a well intoa 
cask. It flows from the cask to one of Hancock’s 
inspirators, which forces it into the boiler. The water 
has a large quantity of lime in it (so I am told), and I 
get a large amount of corrosion on the boiler-plates, 
which I am anxious to stop.—E. M. 


(47445. ]—Electrical.—Can any of your correspond- 
ents give me a reply to the following questions ?— What 
is the electromotive force of a Sutton secondary cell, and 
how is it calculated ? What is the internal resistance of 
the battery ? How many cells would be required to keep 
a 10-candle Swan lamp in action? How is the electro- 
motive force of a Faure cell calculated theoretically !— 
NAVAL ARCHITECT. 


[47446.|—Photographic Enlarging.—Will some 
reader kindly give the best method for making enlarge- 
ments on paper of a good tone by means ot artificial 
light ?—J. Noon. 


(47447..—Repolishing or Redipping Sheet 
Brass for Labels on Tinwork.—lI use @& great 
quantity of sheet-brass for labels, and to make it sofc for 
stamping on I put it in the tire, which takes the bright- 
ness off it. Would any kind reader let me know what ta 
dip it in to give back the brightness to tue brass ?— 
Btoop STOCK. 


[47448.}—Induction Coil.—In my “E. M.” for 
Sept. 9, 1SS1, there is a drawing of a coil made by 
Ritchie, of Boston, with tube curved, and a number of 
divisions like ‘* Inductorinm’s ” of some years back. The 
core and primary are, however, said to be inclosed ina 
‘* heavy glass tube closed at the ends.’ How would the 
battery be connected with the primary, and what kind of 
a contact-breaker could be used under such circum- 
stances ? The correspondent sending sketch, &c., was 
* Roi Ne Puis,” &c.--B. H. 


|47449.]—Induction Coils.—I am sorry to trouble 
Mr. G. Tolman; but I cannot find out the meaning of a 
sentence he used when kindly replying to query 46693, 
p. 283. He says (apropos of a primary of two layers of 
No. 16), ‘‘ two layers of 16 only short-circuits the cell,” 
and advises 3 of 18 or 2 of 20 instead. I cannot under- 
derstand the “ short circuit ”’ : does it mean that 2 layers 
vf 16 do not offer sufficient resistance to the battery to 
give proper effect ? I suppose the 2 layers of 16 repre- 
sent about 41b., and that has a resistance of about 1-10th 
ofanohm. What the resistance of a bich. is I don’t 
know, as the books I have (Jenkin and Deschanel) leave 
out the single-cell bich, altogether. If Iam right in my 
supposition as to the meaning of the sentence, may I ask 
why a comparatively unchecked flow of electricity does 
not work up the energy of the core as much as a 
restrict-d flow? Of course, I see that you would get 
more coils, and thus more excitement, with the smaller 
wires; but I should not have thought this difference in a 
Yin. coil would have had much etfect.—B. H. 


{47450.)}—Repairing Mirrors.—We have several 
large French plute mirrors that have scratches, frosty- 
looking, and other spots which spoil the glass. Can 
any of your readers tell me how to proceed in the 
matter ?—D. C. Muker, 321, Larimer-street, Denver, 
Colo., U.S.A. ° 


[47451.|—_Improving Definition of Telescope 
—I would like to ask Mr. Lancaster or any one able to 
give the desired information (if the same can be given). 
Denver is located about 12 miles from the foot-hills of 
the rocky mountains, making the altitude 7,000ft. above 
the sea. The snowy range is from 50 to 100 miles 
distant from the city. We havea dark blue atmosphere 
around the mountains; at times it will assume a grey 
misty colour even on clear bright days. This, so far, has 
obscured detinition with the telescope, that it cannot be 
used. I have tried powers of 24—49, 85—130, 240, none of 
which gives satisfaction. My o.g. is 4sin. aperture, 62in. 
focus. Now what I want to know, is there any way, 
under reasounable circumstances, to improve the defini- 
von ?—D. C. Murer, 321, Larimer-street, Denver, Colo., 

S.A. 

(17452.J—Pleurisy.—To Dr. Epuuyps.—About a 
year ago, I (aged 18) fell ill with pleurisy in the left 
lung, and according to medical instructions, I applied 
iodine dis:olved in spirits of wine to the side mentioned. 
lor some time I appeared to be progressing favourably ; 
but just as I was congratulating mysclf that I had re- 
coyered, the pains returned in fullvigour. All through 
last winter I was never free from pain for more than a 
fortnight at a time, and during the same time my tem« 
perature was always above 100°. Thinking over the cir- 
cumstances of the case, it struck me that the iodine 
might be injuring, instead of helping, my recovery, and 
mang little circumstances then came to my recollection, 
which made me almost certain that it was so. Since the 
beginning of March I stopped using it, with the doctor’s 
permission, and from that time till now my recovery has 
been most surprising.— Is it usual in cases of pleurisy 
to apply iodine, continually, for such a length of time 
(8 munths), and may I not, with some justice, lay the 
blaine of my protracted illness on the use of iodine !— 
ANONYMOUS. 


{47453.1-Varnish for Clay Pipes.—Could any of 
your readers kindly give me the information as to what 
wash or varnish is used t> give that glossy appearance to 
clay pipes? Ihave tried s-veral different solutions, but 
when the pipe is hot it becomes sticky, and has an objec- 
tionable smell.—S. T. B. 


[47454.]—Bleaching Old Willow Baskets.— 
Can any correspondent inform me how to restore to their 
orizinal whiteness baskets that have become discoloured 
and turned yellow by the sun and weather? I mean the 
Cray, willow baskets.—F, T. Mityer, Bishop Auck- 

and. 


[47455.]—Boiler-Tube Piecing.—Will any one 
give a description of apparatus for brazing loco. boiler- 
tubes by gas; and if superior to coke-fire brazing, to state 
wherein it consists ?—J. G. 


[47456..—Oanvas Boat Making.—Which I am 
about to start, is intended to be about 12ft. long. How 
broad and deep: should it be for. safety? How 
strong should the ribs be, &c.? How long should the 
must be 1—would bamboo be best 2 What shape should | 
the sail be 2 <All information and diagram (if possible) 
would be of great help.—L. Ne.soy. 


147457.]—Injector.—My injector (a Friédmann’s, 
Class 6), after three seasons’ use. suddeuly fails to work. 
I have taken it apart and cleaned it without avail. One- 
half the water comes out at the overflow. The passages 
are all clear, and the cones, as near as I can judge, are 
quite in line with each other. The water is full of mud 
and sand, as it always is at this season of the year, and 
the temperature is about 52° Fahr. Stcam-pressure 50 


to 751b. There is no obstruction iu pipes or check-valve 


As it is used on a steamer 
Is there a remedy ?!—Back- 


between boiler and injector. 
a filter is inadmissible. 
WOUDSMAN, 


[4745S.J—Reeds for Jacquard Loom.—Could 
any of the readers of the,‘ E. M.” inform.me if there are 
any improved reeds for a jacquard loom which spring 
out after the shuttle has passed, so as to make the weft 
cross the warp in a circular form, or rather in the form 
of a half-circle? Or if thereare any reeds, or any otber 
means of making weft cross the warp in the above 
manner ?—<A. T. J. 


(47159..—Silvering Looking - glasses. — Can 
any one inform me if Brashear’s process is suitable for 
silvering ordin looking-glasses (not specula), and if 
so, kindly give its method of application ?—C, H. 


[47460.1 —Weight of Dynamite.— Can some 
reader give the weight and explosive strength of 
dynamite, as compared with gunpowder.—J. C., Pera. 


(47461.]—Black Transfer Paper.—Which is the 
eta ee of preparing black transfer-paper ?— 
.» Fera. 


'47462.1—Legal.—To Mr. Wetnerrretp.— Will you 
kindly say what I can do in respect to the following ?— 
I bought a £1 2s. petroleum oil cooking-stove at 
an ironmonger’s under the impression that it would 
bake, boil, cook, &c., as set forth in the circular 
to do; but found, when I came to try it, that I 
had been deceived. In fact, it is quite useless: 
taking 4} hours to bake a small tart enough for 
two perzons, and over 1 hour to cook 1]b. of steak. Have 
taken it back and tried it in the shop, but is no better ; 
nor can it be made so, as the thing appears entirely 
wrong, not beiag heat enough. The proprietor of shop 
refuses to refund money,or even let me have other goods 
to the value of £1, and says the thing is no good to him,. 
and that [am bound to keep it. I cannot afford to lose 
the money. Can I legally get the money refunded, or 
goods to the amount.—F. W. 


[47463.}—Change-wheels for Screw-cutting. 
—Can any reader tell me how to calculate what change- 
wheels to use for any particular screw ? For the common 
screws I know which wheels to use; but for any odd 
screw I am puzzled. The only way I can manage is to 
try, try, try again until I hit on a combination which 
will suit, and as out of 24 change-wheels taken: four. ata 
time, there are about 50,000 combinations, the chance of 
hitting on just what I want is, I fe-l, rather remote. 
Surely there must be some direct method of calculating 
ae: What plan is used in engineers’ shops 3—Tay 
AGAIN, 


(47464.]—Wood Shrinking.—I have to make a 
number of wood wheels about 2in. dia., and encircle each 
end with an iron ring about iin. wide. These wheels have 
to run at a great speed ; and I find after shrinking the 
wood by putting them in a hot place for a couple of days, 
then driving on the ring, in a short time the wood 
closes in still more, leaving the iron ring quite slack. Is 
there a method of making the wood hard and tough, and 
shrinking it to its utmost, previous to driving on the 
rings ? Any information respecting the above would be 
gra‘efully received by—Anxtous To Kxrow, 


|47465.1—Faded Daguerreotvpe.Can any one 
tell me if itis possible to restore a faded daguerreotype, 
and also where to get it done? The figures are just 
visible if held in a certain light.—F. E. B. 


(47466.}—Iron.— What is the strength (elastic and 
ultimate) of wrought iron at a bright red heat, and what 
is it at temperatures intermediat: between that and 212° 
Fahr. ?—CANMORE. 


(47167. —Observatory on House.— I have a 
fixed telescope in my observatory, on the Romsey plan, 
in tbe country ; but owing to my not living there 
regularly, I tind it very inconvenient to make observa- 
tions as often as I would like. Often the prospect is for 
a clear night, and when I get there it clouds up; and 
then again,when I do not go out on account of unfavour- 
able indications, it clears up when it is too late; sol 
have been thinking of removing my telescope to the 
City, where my residence is more permanent. If I do, it 
will have to go on top of the house, as, owing to the sur- 
rounding buildings, there is too little sky from the 
ground. Now I should like the opinion and advice of 
some of your readers upon this point. I know that on 
general principtes the top of a house is a bad place fora 
telescope, unless upon a pillar from the ground up ; but 
situated as I am, it would be much more convenient to 
have it there, provided the tremors are not too great. In 
one of the back Vols. of the Mrcnanic, I noticed where 
Mr. G. F. Chambers had such an observatory, and he 
said that it worked very well; but he gave no directions 
how to putitup. My telescope iss tin. equatoreal, . by 
Cooke, with driving clock, &c. There is no heavy 
driving in the immediate neighbourhood, an open square 
being in front, and after eight or nine o'clock very little 
of any kind.— AMERICAN., 


[47468.]—Transit of Venus.—Would *“ F.B.A.S.,” 
or any other of oar astronomical correspondents, kindly 
advise me as to the following ’?—I propose going to 
Jamica tor the purpose of seeing the Transit of Venus 
in December next. I wish to observe the optical phe- 
nomena only, without reference to anything else, and 
would like to know the chances of a clear sky and good 
definition at the time; also, the local times of contacts 
as nearly as possible, and the elevations of the sun at the 
beginning and end of Transit at Kingston. Would it 
be better to use a fine 3}in. Cooke refractor, or a bin. 
silver-on-glass reflector with double sun diagonal in 
either case !—JaMAICA. 


(47469.]-Galvanising.—Can any reader tell me 
how to prepare wrought and cast-iron to be galvanised, 
and what are the tanks made of to resist the action of the 
chemicals? Also, will glazed stoneware stand fire? 


JULY 21, 1882. 
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Perhaps “‘ Jack of A)l Trades” could assist me. Expense 
is no object.—T. J. R. 


(47470.)—_Watch Repairing.—To “A Fririow- 
Workman’? on “ ALrosuE.””—Would you say how to 
hold the cylinder while punching in the bottom pivot ? I 
have a cyjinder plug tool which is very good for punch- 
ing them out. The material dealers have cylinder pivots 
partly shaped. If I were to get a gross assorted, could I 
select one ready for putting in cylinder, and then com- 
mence to turn in pivot ?—X. Y. Z. 


(47471.])—Watch Repairing.—Would “ A Fellow- 
Workman” or “ Alfojoe” kindly give a hint with 
regard to the best way tor turning in foot or cock jewel- 
holes, also, cock jewel-covers' Do material - dealers 
supply minute-wheels with their pinions in them, or 
should I require to tit pinion in? Does the hour wheel 
hold the socket for the canon pinion? Instructions on 
the above will greatly oblige.—X. Y. Z. 


47472..—Indian Workmen, &c.—Will “ Gereb 
Admi’’ tavour us with an account of some of the devices 
used by Tana workmen, to which he alludes in letter 
20114 ‘—O. V. 


(47478._—Gas for Laboratory.—l have obtained 
this by displacing air in a barrel by water, and bubbling 
it through petroleum spirit. The barrel soon fills, and I 
want a gas-jet burning the greater part of the day. I 
have a lin. pipe running water all day at a pressure suffi- 
cient to throw a jet 20ft. Could I utilise this for driving 
a small Root blower. What would be the cost of the 
plant? What would be the best way to saturate the air 
with petroleum yapour ?—D. B. 


(47474.|—Astro.-Eyepiece.—To ‘‘ ALDEBARAN.’’— 
I have made a very satistactory positive eyepiece by fol- 
lowing your instructions, and I have tested my object- 
glass in the -way described by you. A faint, but 
perfectly-steady picture of the gas-flame was shown 
on the screen, no matter how rapidly or in what way the 
card was moved about. Your kind replies and evident 
desire to ‘* teach the young idea how to shoot” tempt 
me to ask you to explain the use of what appears to be a 
raised ring about lin. diam. round the centre of the o.g. 
It can be clearly seen by looking down the tube when the 
eyepiece is removed. Also, please tell me which is the 
focal length of the 0.g.—viz., the distance (29}in.) from 
the field-glass of astro. e.p. when focussed to the 0.g., or 
the distance (41in.) from the 0.g. (with e.p. removed) to 
the screen upon which the picture of a gas-flame is 
sharply defined. In calculating the power, it would, of 
is ; make a material difference which. measurement is 
ueed.—Trro. 


(47475.]—Sidereal Indicator.—Would some kind 
reader give sketch and explanation regarding sidereal 
indicator ? and much oblige.—D. Mc. 


[47476.] — Legal. — To Mr. Waernenrietp.—On 
taking a house I agreed to pay and keep paid a week in 
advance, and signed a document to that effect. I have 
not been able to keep the week paid in advance, but 
have paid every week as became due. On tendering the 
week’s rent due last Monday, it was refused,and a notice 
served,demandingthe week's rent in advance or threate n- 
ing proceedings for recovery. What proceedings can be 
taken for the week in advance? Can the landlord dis- 
strain, or what ! Can I be legally compelled to pay the 
week’s rent which has been tendered and refused ?— 
Tugce YEARS’ SUBSCRIBER. 


[47477.] — Waves.—Can any of your numcrous 
readers recommend me a reliable book on the height of 
waves and the numbers of waves running a minute with 
ditferent winds in different localities ]—Tut Ssa. 


(47478. J—Induction Coil.—To Ma. Laxcastrr.—I 
have made reel-ends, and have also procured all wire, 
«ec. I propose miking the reel 8in. long, using two 
layers of No. 1S primary wire, and Alb. secondary No. 86 
gauge—would it be enough? Would you kindly tell me 
what the diam. of core should be, and when finished ? 
What length of spark sbould I get, and also what kind 
of battery would be the best to use? Could I use 
Bunsen or bichromate !—A Youna BEGINNER. 


(47479.|—Legal.—To Mr. WETRERFIELD.—A man in 
good circumstances makes u will, leaving so much to his 
wife, and so much to his son and daughters, with 
legacies to his two executors. At his death some years 
atterwards, things have changed, and he dies ostensibly 
in debt. Under these circumstances (the affairs being in 
great confusion) the two executors sign a paper foregoing 
their legacies, as they are told they might be responsible 
tor debts ; but shortly afterwards assets flow in, and the 
widow (the son being under age) to be able to get the 
money paid to her, takes out letters of administration, 
and signs herse.f sole executrix. Now what claim has 
the son upon the estate (he being now of age), and can 
the mother will away all the money as she likes at her 
death? Has she a legal right to the whole after the son 
comes of age? Was not the will rendered null and void, 
and, therefore, the son sole heir at age 2—ADOLESCEBS. 


[47480.)—-L. & N.W.R. Compound Locomo- 
tive Experiment, F. W. Webb’s Patent. — 
Are the results of the indicator-diagrams taken lately on 
the above engine on her up journey likely to be given 
forth in a short time, and where? Also, are any further 
modifications or improvements contemplated 1—V. 


[47481.)— Colouring Gold Jewellery. — Will 
some correspondent inform me how to get gold a good 
— colou without showing the soldering marks !— 


pia) Telephone- Whith is the best form of 
telephone transmitter and receiver to use, so that the 
sounds reproduced may be audible throughout a 100m ? 
Have no ** E. M.’s ” before 1881.—CaurcaMmAn. 


(47483.]—Mining Queries.—1. What should be 
the dimensions of an engine suitable to raise 1,500 tons 
of cval in 10 hours in a 40° slope and1,000ft. long ? 2. 
What will be the area of three airways that will divide 
an airway passing 100,000 c. ft. of air per minute, the 
same velocity being maintained in the splits? 3. The 
total quantity of air passing in a mine is 18,000 c. ft. per 
minute with two airways to pass along of equal lengths 
aud area 86 sq.ft., one a square, and the other a circular. 
What quantity will pass in each? 4. Show why a single 
airway a mile long offers the same resistance toa 
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given current of air, as do two airways of the same size, 
butone mile long? 5. A fan 30ft. in dia. making 40 
revos. per minute. What amount of air would it ex- 
haust, and what is the probable water-gauge area of air- 
ways 40ft.? 6. How would you calculate the size of a 
fan to be erected for a certain required ventilation? 7. 
What proportion should the upcast airway of a shaft be 
to be downcast? What should the limited number of 
splits or airways in a mine be, supposing the seam to be 
giving off a large quantity of gas ?—CARBON. 


[47484.]—Bennett’s Battery.—Can any of your 
readers explain what are the best conditions of this use- 
ful battery ? I want to know whether the iron borings 
or the caustic alkali solution should bein the larger pro- 
portion. For example, I have a number of tin-plate 
cans, some tall and narrow, others broad and shallow. 
If I use the former, the borings will, of necessity, be 
packed in a Hi auTO annulus around the porous 

ot, which will have no great capacity. If I use the 

tter, the borings will be in a shallow broad annulus, 
and the porous pot will, or may, stand up from the 
centre to any convenient height. Could Mr. Lecky, or 
perhaps Mr. Bennett himself, say which arrangement is 
calculated to work best 1—P. W. R. 


[47485.]|—-Legal.—Would Mr. Wetherfleld or other 
kind correspondent answer the following ?—An old man 
dies,and with the exception of afew sma!] legacies,leaves 
his property to charitable institutions. His nephews and 
nieces contest the will, and, as a consequence, the lease- 
holds are saved to them. The leaseholds put up to 
auction in several lots, and all but one sold. Some of 
the nieces are married. Marriage settlements having 
been executed with the usual clause about increments of 
property of £200 and upwards, if succeeded to ‘‘ at one 
and the same time from the same source,” following the 
original trust. Now, the total of those sold by auction 
will yield more per share than £200, but each lot, taken 
separately, will not. Is there any good ground upon 
which to take action on the plea that (as it is not by 
virtue of the will, but on the contrary) the separate 
amounts realised by the separate lots as sold to different 
people are not as from the same source, and, therefore, 
do not follow the original trust? I think this a point 
upon which many at some time during their lives may 
desire enlightenment.—Margicp AND DoneE For. 


[47486.|—EFuclid’s Axioms.—Dr. Bain, in his 
“ Logic,” Vol. IL., p. 209, says that Euclid’s axioms 3 to 
7 are not true axioms, because ‘‘ they are all very easily 
deducible from the two first.” How can they be so 
deduced ?—A. J. Suita. 


[47487.]—Translation.—Can any of your readers 
tell me whether Dr. Pinner’s ‘‘ Repertorium der Organ- 
mee Chemie ”» has been translated into English ?— 


.J. E. 
(47488.1—Dryness.— Will Dr. Edmunds kindly give 
advice for dryness of mouth 1 My mouth is always very 
Very little saliva, and that little thick and frothy 
—sometimes worse than others. ' I am a cornet-player, 
and so find it a drawback. Age 23; non-smoker, and 
moderate drinker, and always enjoy good health. The 
dryness is as bai in winter as in summer. Whether I 
play cornet or not, drinking water has no effect on it.— 
ORNET. 


(47489.)—Storage Battery.— Could any reader 
kindly give me the formule for the chemical reaction in 
the secondary cell in its various stages, and oblige J— 
Erinx-Go-Baaai. 


[47490.]—Loco. Engine with Broken Orank- 
Shaft.—I saw an engine brought in from the main line, 
broken down, and she was running on leading and trail- 
ing wheels only, her driving-wheels being lifted about an 
inch above the level of the rail. On asking what was 
wrong, I was told that her crank-shaft was broken. Will 
any reader of the * E. M.” explain to me the way in 
which they lift the drivers clear of the metals, and 
oblige ?—A Youno Mecganic. 


(47491.j—Magic-lantern Slides.—Will any one 
accustomed to the work kindly inform an amateur how 
photographs taken on glass can be painted so as to serve 
for magic-lantern slides 7—A. B. C. 


[47492.]—Moon’s Line of Apsides.—20260, page 
426, * Her live of apsides goes right round the heavens 
in a little less than nine years.” Will ‘ F.R.A.S.” 
kindly say when the moon was last apogee in Taurus ? 
Also, when perigee last in that sign? And (1f the calcula» 
tions are made) when the moon will again be perigee in 
that sign —W. M. GARDNER. 


[47493.]—Velocity of the Wind.—In the Enatisn 
Mecuanic of July 7, page 413, I observe that you give the 
pressure of the wind on a sq. foot at 50 miles per hour, as 
494lb. In Molesworth’s pocket~book I find that the pres- 
sure at this velocity equal 12'304lb. per sq. foot, and at 
100 mil: s per hour the pres:ure is given as 49°2lb. How 
is this difference to be accounted for !—Octuxus. 


[47494.]—Speed of Small Steam Vessels.—Can 
anyone give me one or more reliable rules for finding the 
nate of steam launches from 3vft. to 80ft. long ?— 

CTUBUS. 


(47495.])—Gun-barrels.—Will someone inform me 
‘how the polish is put on gun-barrels after the process of 
browning! Aud how long should the barrel be kept 
warm after the brownivg solution is applied !—Sports- 
MAN. 
|47496.)—Power of Batteries for Coils.—Will 
any of our competent correspondents kindly tell me by 
what rule you can tell what amount of battery power 
you can safely use with a coil without injury to it, so as 
to bring outits full force, length of spark, &c.? Or what 
indication is given when you are using too strong a 
battery ?—W. R. C. 


Tu old Colony, U.S., Railroad people claim to 
carry in one of their trains running to Plymouth 
and wayside stations the largest number on the 
round trip of any train out of Boston. From 1,200 
to 1,400 passengers are carried daily by this train. 
Boston has such thickly settled suburbs that the 
local trains on the roads entering it are no small 
part of their revenue. 
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CHESS. 


—+o——_ 


Att Communications for this department must be 
addressed to the Chess Editor. at the office of the 
Enauiiso Mrecuanio, 31, Tavistock-street, Covent-garden, 


PROBLEM DCCLXV.—By C, CALLANDER. 
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White. 
White to play and mate in four moves, 


PROBLEM DCCLXVI.—By S. Lovo. 
From ‘‘ Chess Strategy.’’ 
Black. 
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White, 
White to play and mate in three moves. 
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Respectine problem 766, the author writes :—“ A 
pleasing and somewhat curious way of preparing against 
a discovered check is shown here. I have employed it as 
a contingency in case the defence uncovers a check. The 
problem is carefully elaborated and rich with ideas and 
variations.” 


SoLuTion To 76L. 


White, Black. 
1. QtoK B5 1. Kt takes Q (a) 
2, B to K 4 (ch) 2. K takes B 
3. Kt mates 


(a) 1. P takes Q (b) 


bo 


. P Queens, &c. 
(b) 1. P to Kt 5or B moves 


LX) 


. Bto B 4 (ch), &c. 


SOLUTION TO 762. 
White. Black. 


1. Kt to K Kt4 1. Anything 
3. Mates accordingly 


In this position a P was accidentally omitted at Q R 4. 


NOTICES TO CORRESPONDENTS. 


Correct solutions to 759 by Celsus and Schmucke ; to 760 
by Celsus ; to 762 by Schmucke. 


Wells’ Comet Seen at Mid-day.—Successful 
observations of the Wells comet were made at the 
Dudley Observatory, Albany, N.Y., June 11 and 
12, at the meridian transit. The comet was seen 
to have a bright, perfectly-round, and sharply 
defined nucleus. The apparent diameter of this 
nucleus is about three-quarters of a second, or, 
after allowing for irradiation, about 200 miles. 
The observation, Jane 12, shows that the comet 


was still increasing in brightness, and that the 


vapours which surrounded the nucleus were becom- 
ing more dense and abundant. The observations 
also proved the Dudley Observatory ephemeris to 
be remarkably accurate. 
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ANSWERS TO CORRESPONDENTS. 
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*° All communications should be addressed to the EDITOR 
of the Enauish Meouanio, 81, Zavistock-street, Oovent 
Garden, W. 0. 7 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 

ueries, or replies. 4. Letters or queries asking for ad- 
esses of manufacturers or correspondents, or where 
tools or other articles cau be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information isanswered through the post. 6. Letterssent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of correspondents are not given 
to inquirers. 


*,* Attention is especially drawn to hint No.4. The 
space devoted to letters, queries, and replies is meant for 
the gen-ral good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The ‘“‘Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand up 
oan esday evening, July 19, and unacknowledged 
elsewhere :— 


G. Witiiass.—l. A. Lee.—W. Kitney.—Mottershead & 
Co.—J. Wood.—R. Mulls.—P. C. Vendryes.—P. A. 
Fothergill.— G. Pearson.—G. R. Miles.—Albo Carbon 
Light Company.—Dr. Doberck.—Rev. J. M. Perry.— 
Counter Tenor.—Cornet.—W. R. C.—Neo.— Beta.— 
Rural.—Indigeation. — A Subscriber.— Blackwater.— 
Semper Fidelis.—A Fellow of the Royal Astronumical 
Society.—H. S. Frost.—E. L. P.—F. Walker.—Scotch 
Working Mechinic.—E. 


Exratom. (By amore than usually stupid blunder, the 
address in Messrs. L-e and Hunt’s advertisement in 
our last issue was altered by the printer from “ Not- 
tingham ” to * Bimmingham.’’ Readers will kindly 
note that there is no change in the address of the firm, 
which is still Arkwright Works, Nottingham, as hereto- 
fore.)—Rocu. (2d. and 4d., can be had through any 
agent.)—J. Lane. (Too late to stop ; bettec correct 
next week )—Geo. Lurr. (We, too, wish that cur geo- 
logical corre:pondents came more to the front ; they 
certainly lack the enthusiasm and persistence of their 
astronomical and microscopical brethren. We have 
heard nothing from Mr. Skertchley for a long time.) — 
T. P. Barkas. (Thanks for the note on hailstones, but 
the forms are bardly so uncommon as to call fur illus- 
tration.) A. Rivaway. (We have rec-ived the 
description, but not the illustration.)—E. Wess. 
(We do not know, but we expect all engagements are 
made cn the ground. An adve:tisement under “ Situa- 
tions,” in the Sale Column, might bring yvu a reply. )— 
Buack Face. (See Dr. Edmunds’s jetter on acne, in 
No. 881, p. 513.)—Ivaswor. (You can try the etfect of 
warmth, but it must not be emp'oyed in the shape of 
hot irons. Turn the table down in front of a tire.)— 
Fixus Lector. (You will find plenty in Engineering. 
See the No. for May 12, fur instance.)—H. G.  (Direc- 
tions for making medical coils have been given maoy 
times, the last so recently as p. 313.) — Noraan CoLLINS. 
(We really cannot devote space to an illustration of a 
Bunsen burner wi h a cap of platinum gauze. They 
are so common, they can be seen at aimost any gas- 
fitters. In its simplest fourm itis a tube with air inlets 
at the bottom, just where tre gas-jet enters ; the gas 
passing along draws air io, and the mixture is gnit d 
about Gin. or Sin. from the point of commingliog.)— 
VERDENT. (‘' House Painting,” by E. A. David. on, 
Crosby Lockwooi ant Co., Stationers’ Hall-court, 
E.C., 63.)—T. H. B. (Heat the tube carefully along 
the side, tapping gently end on until all the air is ex- 
pelled. Perhaps the tube is not clean, and the mercury 
hangs to the sides.)—A Factory Lab. (See p. 313, 
and read future numbers. He bas promised to give 
details. If you intend using 1t upon yourself without 
proper advice, you had bett-r let it atone.)—H. J. N. 
(It is usually done with gum.)—Evrcraician. (Put it 
inthe lathe aud guide it witn the hands; or, if you 
have nota lathe, mount it on a spindle with a crank 
and coil it that way, guiding with the hand.)—Hian- 
LANDER. (Surely you have no idea of the largeness of 
your query. Tomak- usetut analyses of soils involves 
cons.derable knowledge ot chemistry, and the briefest 
instructions would otf nece-sity occupy considerable 
space. It it is only one kind, it would be cheaper to 
send a specimen to an analytical chemist; but if you 
want to set up as an adviser, and an analyst, there is 
nothing for it but to study practical chemistry. In 
Vol. XXVI., p. 483, and Vol. XXVII., p. 72, you will, 
however, find the rudiments, or a *‘ rough outline.” )— 
Oxe Who 1s Anxious To Kxow. (Your question is 
simply a sum which can be answered by a reterence to 
any book on arithmetic.}—Mater. (You will tind full 
particulars on p. 401, Vol. XLL; but the secret consists 
in adding white wax to the starch, and using it warm. 
At the place cited it is stated that the shirts are 
starched, then dried, then starched again, and ironed 
with ordinary irons; ube finish is put on with a specal 
iron, called a polishing-iron, which has a bevel at o-e 
end, and it is tuis beveled iron, aided by the wax, that 
brings up the glaze. The proportiuns of wax stated 
are 20z. tothe pound of starch.)—JumpBo, (What you 
ask for has been given many times, though possibly 
not all at once. Yuu must louk through back numbers; 
see pp. 87, 111, 224, 289, 336 of this volume, tor in- 
stance.)—Vnsta. (Directions for masking wax matches 
on p. 636, No. 416; vesuvians or fusees on pp. 202, 207, 
No. 346.)—Franaipani. (You must state the *‘ scents” 
required, for they are prepared as cssences, oils, spirits, 
and waters. There is a book on the subject, we believe, 
by Pie:se.) ELECTRY. (Directions for making electric 
bells have been given over and over again, and as to a 
battery, see p. 6 or p. 308 of tbis volume.)—OnE IN 
NeEeEep. (You mean one of the graph processes. See 


query 47286, p. 3S7, and reply on p. 410. Special inks 
are used. For full particulars, se- p. 545, No. 750.)— 
Waveriey. (See p. 380, 386, Vol. XX XIII. ; also re- 
plies 47278, p. 410, No. 902.)—W. Ll. (Are not the in- 
structions given on p. 407 sufficient? If not, specify 
the difficulty.)—M. OLLINER. (1. Immerse in a eolu- 
tion of nitric acid, one to three parts water, and clean 
with a brush and bathbrick, using plenty of water. 2. 
Any good dictionary answers this question. 3. It isa 
tonic if anything, ani should be taken before meals; 
but only a few drops at a time in water.) L. E. J. 
(Stanford, Charing Cross, publishes some useful 
handbooks giving an account of British Industries, )— 
TuANKS FOR RerLY. (Consult the indices. Query 
answered many times.)—Hoinos. (ry aniline black.) 


H. E. Husson—Javetrx. (Your queries can appear 
only inthe ‘‘Sixpenoy Sale Column.’’) 


W. H. R.—Nihil.—Tria. — Mitchell, Newcastle, and 
others have replied to quer.es already similarly or 
adequately answered. 


THE Commission appointed by M. Ferry to 
report on the construction of the rotating dome for 
the large refractor of the Paris Observatory has 
held numerous meetings at the Conservatoire des 
Arts et Métiers, Colonel Laussedat, director of the 
establishment, being in the chair. Only two pro- 
jects have been reserved for final choice. M. 
Eiffel proposes to use a saline solution in a hori- 
zontal circular channel placed on the wall to 
diminish the weight of the rotary roof. 


THE preliminary surveys for the proposed recla- 
mation of the Zuyder Zee have been finished, and 
the work of building the walls will soon begin. A 
dike about 24} miles in length will be constructed 
of sand and faced with clay, reaching 16ft. above 
the level of the sea, which will make it about 63ft. 
above the highest tide. The thickness of the dike 
will be such as will enable it to resist the heaviest 
seas. Operations will begin at four different points, 
and the calsulation is to have it completed in from 
seven to ten years, at a cost of 46,000,000 dols. 


Dr. Hertz has recently made experiments on 
the vapour-tension of mercury. he vapour- 
tension was measured at high temperatures, and 
values were obtained which likewise were smaller 
than Regnault’s, but greater than those found by 
Dr. Hagen. From his values, Dr. Hertz calculated 
a formula, according to which he produced a curve 
of the vapour-tension of mercury with varying 
temperature ; its zero point being at absolute zero 
— 273 deg. C.—For low temperatures, 0 deg. C., 
10 deg., and 20 deg., the values he deduces from his 
formula are under those obtained experimentally 
by Dr. Hagen for the same temperatures. 


Every Workman connected with the Buildin 
Trades requiring a Situation should advertise in “ THE BUILD- 
ING NEWS," published every FRIDAY, price Fourpence, 
at 31, Tavistock-strcet, Covent-garden London, W.C. 


“THE BUILDING NEWS" is the Principal Journal, repre- 
senting Arcaitects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 


Every Workman should insist on seeing “THE BUILDING 
NEWS "every week at his Club or Cotfee House. He will find 
more ‘‘ Lists of Tenders" for new work init every week than in 
any similar paper, and can thus jfrdze where work is likely to be 
had. He isalso specially invitea to make use of ‘“ Intercom- 
munication ” if he wants to know anything about his trade; to 
write to the Editor if he has any suggestions to make and to 
ad vertise in the paper when he wants work. 


The charge for Advertisemente for Situations is One Shilling 
or Twenty Words, and Sixpence for every Eight Words after. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANOR. 


6s. 6d. for Bix Months and 11s. for Twelve Months, Post-free to 
any part ofthe United Kingdom. For the United States, 128., or 
3 dols. 25c. goia , to France or Belgium, 13s., or 16f. 60c. ; to India 
ve Brindisi), 16s. 2d.; to New Zealand, the Cape, the West 

ndies, Canada, Nova Beotia, Natai, or any of the Australian 
Colonies, 13s. 


The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspape? post, but must be remitted for at the rate of 
3d. each to coverextra postage. 


Messrs. James W. Queen and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
25c. gold, or Thirteen Shillings per annum, post-frec. The copies 
will be forwarded direct by mail from the pot tsning office in 
London, All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to compicte volumes they must be paid for at the rate of 
td. each copy, tocover extra postage. 


Vols. XXIV., XXVI., XXVII., XXVIII., XXIX., XXX., XXXI., 
XXXII.. and XXXIII.. bonnd in cloth, 78. each. . 
(Vol. XXXIV. Now ready.] 


All the other bound volumes are out of print. Bubdscrider: 
would do well to order volumes as soon as possible after the con- 
clusion of each half-yearly volume in March and September, as 
only alimites numberare bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d 
each, through any bookseller or newsagent, or 24d. each, post-free 
from the office (except index numbers, which are 3d. each, or 
post-free, 33d.) 


Indexes for each haic yearly volume up to Vol. X. ( exceee Vols 
11., III., 1V., V., and X.) inclusive. 2d. eanach. Post free 23d. each. 
Indexes to subsequent vols., 3d. each. or post-free, 34d. es for 
binding, ls. 6d. each. 


*,° Subscribers are requested te order Oases and Vols. throug) 
their booksellers, and not to send direct. The regulations of the 
post-office prevent their transmission through the Post. 


Holloway’s Ointment and Pills exercise price- 
Jess power over lumbagu, al! pains of the muscies, nerves, und 
joints,and quickly reduce all swellings caused by accidental 
injuries, weakness or hereditary taints. The intelligible instruc- 
tions enveloping Holloway’s medicine give full counse} for using 
it aie advantugeously for regaining bealth, strengtb, and 
mo y. 


CHARGES FOR ADVERTISING. 


6. å. 
Thirty Words ee ee eo ee ee os oo 2 6 
Bvery additional elght words.. ee ee .. oe OD 6 


Front Page Advertisements Five Shillings for the first 40 words 
afterwards 9d. per line. Paragraph Advertisements One Shilling 
per line. No front page or paragraph advertisement inserted for 
less than Five 8 gs. Reduced terme for series of more than ¢ 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 
Twenty-four words... ee 


a 

ee 0 3 

For every succeeding Eight words.. os oe 20 3 
ADVERTISEMENTS in the SIXPENNY SALE COLUMN. 


a. 4, 
Bixteen Words ee es es ee ee ee ee (3 
For every succeeding Eight Worde *o oo O 6 


°° 1t must be bornein mind that no Displayed advertisements 
can supear the “ Sixpenny Sale Column.” All advertisements 
must be prepaid ; no reduction is made om repeated insertions ; 
and in cases where the amount sent exceeds One 8 the 
publisher would be grateful if a P.O.O. could be sent, and not 
stamps. Stamps however (preferably halfpenny stamps), may 
be sent where ít {s inconvenient to obtain P.O.0.’s. 


, The address is included as part ofthe advertisement and charged 
or. 


Advertisements must reach the oftice by 3 p.m on Wednesday 
te insure insertion in the following Friday’s number. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their coples direct from the office are re- 

uested to observe that the last number of the term for which 
their subscription is paid will be forwarded te them in a Pox 
Wrapper, as an intimation that a fresh remittance is necessary,{f 
1t is desired to continue the Subscription. 


OUR EXCHANGE COLUMN. 


———~+-oe—— 


The charge for Exchange Notices ts 8d. for the first 24 words, 
and Bd. for every succeeding 8 words. 


——+44— 


Photographic Apparatus (complete) wanted for 
Hals«’s ten-guinea Galvanic Machine, in good working order, 
for curing rheumatism.—WILLIAm ANDERSON, 3, Brookdalc- 
avenue, Ilfracombe. 


Wanted, portable Dry-plate Camera, back- 
ground, and Camera suitable for copying, &c.sMany useful offers. 
or part cash.— Bata, Belbroughton, Stourbridge. 


10 by 8 Sliding Camera, dark slide, rising front, &c. 
Maker, Dalimeyer. Good condition. E&x:hange for Hickory 
Trolling Rod and Tackle.—W. B. Gannon, Baddow, Essex. 


Patent Weighing Machine, no weights required, 
}cz.to4 cwt. Makers, Hart and Co. Cost £10 lua. Sell for £7, 
or accept useful offers. Suit grocer or merchant.—37, Northcross- 
road, East Dulwich. 


Safe, capital fire and thief proof, 24 by 18, with 
patent lever powder-proof lock. Cost £8 8s, Sell for £5, or 
would accept provis ons, &c , in exchange.—37, Northcross road, 
East Dulwich. 


Vertical Galvanometer, handsome 
Machine, large Leyden Kun-en Batteries, Bellows, Camera, all 
fittings. Wanted, small Incandescent Lamps; handy form good 
Battery , small motor ; Wire. Sell exceedingly cheup.—Erne-r 
CLOVER, Springtiecld, Sudbury, Suffolk. 


“ Cassell’s Popular Educator,” six volumes, 
bound in three new and unviled. Cost £2 ős. Otters ia Elec- 
trical Batteri:s, Telescope, &2.—Conyxcuanm, Jun., Mahony’s- 
avenue, Cork. 


Wanted, Fossils, Coins, or any natural objects for 
asnall collection ofgenuine Stamos, Monograms, &c., some rare. 
—J. Bairen, Free Livrary, West Bromwich. 


I have a large liver-coloured Dog, with fine tail, 
length from tip of nosc to tail, 6uin.; height, 241n.; straignt coat, 
most excellent house dog. Very fond of wa er. Not 18 moaths 
old. Still crowing. Wil exchange for good Musical Box, or 
Electric Apparatus.—Letters only, W.D. J.,73, Viaduct-street, 
London, b. 


Photographic Apparatus, with all accessories. 
Lens by halimeyer. Equalt» new Cost over £10. Exchange 
for Tricycle.—D. 5. ANbunson, Chemist, Forfar, N.B. 


Wanted, the first volume of the “English Me- 
CuaNic,’ unbound. Exchavge.—27, Mount WPleasaat-road, 
Lewisham. 


Gun-metal Slide-Valve, cylinder bored 1in., 2in. 
stroke, one turned crank shaft 3} Inch stroke, one gun-metal 
pump cəstiog. Bxchange.—L , 31, Fairfield road, Bow. 


Electrical Machine preferred. ‘* Bedford’s Easy 
Method ” of Learning Banjo, Piano, Violin, with or without 
learcing music. vost¥s cach. <7, ohirley-st rect, Cliftonville. 


Treadle Lathe, all iron, and Watchmaker’s Throw. 


What otfers :—11, Queen-street, Belgrave Gate, Leicester. 


Good old Violin, bow and ca‘e. complete, £3 10s., or 
exchange to £5. Offers.—Hewson, 14, Great GCrown-cou t, Hay- 
market, London. 


Quantity professionally-made 
nearly a complete organ. Keys, pipes, soundboards, &e. Cost 
ei. What olfers in exchange ?—lannen, Rusham-road, Hor- 
sham. 


Whole-plate Camera and Portrait Lens, cost eight 
guincas. Would taxe Lun.aster's ©“ Le Meritoire,”’ half-plate 
size, ia part exchunge.—Tannxein, Kusham-road, Horsham. 


Wanted, j-plate Camera, with focussing and dark 
slides. Give ia exchange aS mm. hevolver, tix-chambered, in 
yamar case, fittiugs complete.— DIGNA,’ 69, Albert-strect, 

rewe. 


I have a gentleman’s Silver Geneva Watch, cost 303. 
What offers iu exchange for it 7—36, Lea-road, Luton, Beds. 


Cslinder 


Organ Fittings, 


THE SIXPENNY SALE COLUMN. 
—+44—__ 


Advertisements are inserted in this column at the rate of 
82, for the first 16 words, and 6d. for every succeeding 
3 wordas, 

—+44—_- 


For Sale. 


“The Night-light Olock.’’ ITlustrated and 
described on page 370, No. 818. Price, carriage free, ôs. 6d.—FP. 
Rosenreon, 13, Greek street, Soho, W. 
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WORLD OF SOIENCE AND ART. 
—— epe 


FRIDAY, JULY 28, 1882. 


SCIENCE AT SOUTH KENSINGTON. 


i general public, whose ideas of science 
teaching at South Kensington are mainly 
derived from the newspaper reports of the 
field-days at that remarkable institution, 
would probably experience a feeling com- 
pounded of surprise and indignation were 
they permitted even the briefest peep behind 
the scenes, at the wonderful Brompton 
focus of jobbery and place-making. To 
read the fulsome way in which *‘ the butter- 
boat ” is passed between Mr. Mundella and 
certain of the most prominent and leading 
spirits among the vast staff of hangers-on 
of the ‘‘ Department,” could scarcely fail to 
impress the conviction upon the uninstructed 
outsider that great and valuable educational 
work in science was being performed at 
Brompton, at a relatively insignificant 
national cost; and that the oft-reiterated 
complaint that the British artificer was 
wofully behind his Continental confrére, was 
in a very fair way, indeed, of being speedily 
remedied. Now, in limine, the total amount 
distributed in the shape of grants to sue- 
cessful candidates, may be taken roughly to 
amount to £40,000; a sum which the nation 
need scarcely grudge, were it devoted to a 
legitimate end. The total annual cost of 
the Science and Art Department, however, 
is £337,181, and if we halve the sum devoted 
to these subjects jointly, it needs but very 
rudimentary arithmetical acquiremeuts, 
indeed, to deduce the fact that three- 
quarters of the sum annually voted by the 
State for teaching sciences is swallowed up 
by the staff of leeches who batten on this 
most singularly constituted cstablishment. 
But, even then, do we get our “ hapor’th 
of bread” in connection with this “in- 
tolerable quantity of sack” ? We wot not. 
Artificers proper are extremely scarce among 
the competitors ; and such subjects as 
machine construction and applied mechanics 
are taken up by a totally insignificant pro- 
portion of the competitors. Pupil-teachers 
are the people who figure most conspicuously 
among the candidates, for a reason which 
must be at once apparent to all school 
managers and others having anything to do 
with the administration of the Education 
Code. To meet this state of things, there has 
arisen a wretched system of cramming from 
a series of textbooks (many of them com- 
piled „by members of the overgrown and 
overpaid staff at Brompton themselves), by 
the aid of which a considerable percentage 
of candidates contrive to pass in various 
fancy subjects in the elementary stage. 
Should one of them manage, by dint of more 


than usually energetic cram, to pass in the 


advanced stage, he forthwith receives a cer- 
tificate entitling him to teach the subject in 
which he has gone out; and so hordes of 
scientifically blind teachers of the blind are 
scattered broadcast over the country. We 
cannot better illustrate the kind of informa- 
tion communicated by this most faulty 
system than by quoting a series of actual 
answers given by various students in the 
new-fangled subject of ‘‘ Physiography ’’— 
a subject expressly invented tə create a berth 
at Brompton for one of the creatures of the 
department. We have received them direct 
from a quondam examiner, and pledge our- 
selves as to their absolutely genuine cha- 
racter and literal transcriptionp (1.) “The 
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negro race have a very thick skull, at which 
the back of the head goes quite straight up 
to the forehead. Their hair is of a black, 
woolly colour, and their perplexion (sic) is 
rather black. The part of the world in 
which they live is India. The negroes are 
very strong, and if you wanted to kill one 
of them, the best place to hit them would be 
in the body. The tenderest place of the 
negro is the back of the leg, just below the 
knee.’ (2.) ‘‘ Climates are those vast plains 
which are very cold and frosty.” (3.) ‘‘On 
the west coast of Europe the climate is very 
cold compared with the east of America. 
This is owing, in some measure, to the Ural 
Mountains.” (4.) ‘‘The chief rainless districts 
are Europe, Asia, and Africa. They are 
caused by the sun shining so much on the 
countries, and, therefore, draws up more 
water.” (5.) ‘‘ During an eruption the crater 
gradually gets Jifted up until it reaches 
the top and flows over the side of the 
volcano.” (6.) “A great circle must be 
something that we cannot see the end of, 
like a rainbow, which when it is seen in the 
heavens appears to reach from one end of the 
sky to the other.” (7.) “ A great circle is 
called an oblate spheroid.”  (8.) ‘‘ The 
Equator is the line showing the centre of 
the Earth,” and (9.) (Finis coronat opus) 
‘The increase of civilisation of the British 
Island is rectified by the many indentations 
in the coast, which proves the commercial 
pursuits carried out; for the ships coming in 
gradually wears the coast away. Africa has 
the least indentation in its coast, avd is the 
most degraded.” Such are, verbatim et 
literatim, a few of the replies given at some 
tolerably recent Science (’) Examinations at 
South Kensington. We do not, of course, 
pretend that those who penned them passed, 
even in the elementary stage. Our purpose 
in quoting them here is to invite a careful 
perusal of them in connection with that of 
certain notorious textbooks, in order that the 
reader may sce for himself just how and 
where such astonishing blundering has had 
its origin; and exactly how. the miserable 
examinees have muddled up the ill-digested 
mass of facts which have been crammed iato 
them from these compilations. Such a com- 
parison will show that, in a large proportion 
of cases, the very words of the textbooks 
have only been suflicieutly distorted or mis- 
applied to just make nonsense of the answer. 
This, then, is the outcome of the system of 
cram and sham, for which the British nation 
is annually called upon to pay such an ex- 
orbitant sum. Even did the cost of the 
staff bear some reasonable proportion to 
that of the actual grant, a system which 
encouraged such a form of scientific educa- 
tion (Heaven save the mark!) as all this 
indicates, must stand self-condemned. Mr. 
Mundella may flatter Professor Huxley, 
Professor Huxley may flatter Colonel 
Donelly, and the gallant Colonel may 
‘passit on”? to Mr. Mundella again; but 
the day must come when all this sham will 
be found out. Then will an indignant public 
learn that all these examinations, certificates, 
scholarships, et id genus omne, are but an 
excuse, cloak, and blind forthe maintenance 
of an enormous horde of overpaid hangers- 
on and parasites at Brompton; and that if 
a clean sweep were made to-night of the 
entire party, British Science couldnot fail to 
be in an infinitely sounder, healthier, and 
more prosperous condition for it. 


THE BOILER EXPLOSIONS ACT, 


(MHE Act which is ‘‘ to make better pro- 

vision for inquiries with regard to 
boiler explosions,” came into force on the 
12th instant, and within an hour of its 
coming into operation a case occurred which 
will show how the Act works in practice. 
The term “boiler,” as us-d in the Act, in- 
cludes any closed vessel in which stean is 


generated or water or other liquid is boiled, 
or any vessel into which steam is admitted ; 
but the Act does not apply to boilers used 
exclusively for domestic purposes, or to 
those on board ship or used in mines, or on 
railways, because, except in the case of 
domestic boilers, special provision has been 
made for inquiries into explosions in those 
classes by separate Acts of Parliament. 
The fact that the Bill was about to 
become law created considerable excitement, 
not so much perhaps amongst boil-r owners 
as amongst boiler insurance and inspecting 
companies. As our readers are aware, there 
are rival associations, some of which merely 
inspect and report the condition of boilers, 
while others inspect and insure the owners 
against loss by explosion. The latter class, 
it will be understood, stand on a similar 
footing to fire-insurance companies; it is 
their interest to receive premiums and have 
as few losses as possible; but itis not un- 
likely that in their desire to secure premiums 
they are not so strict in their requirement; 
as societies which merely inspect and report 
tothe owners: or, if as strict, the work of 
periodical inspection is perhaps often 
neglected, the expenses being heavy and the 
“tisk ”? slight, when spread over a large 
number of boilers. From July, 1864, to 
the end of last year, the number of boiler 
explosions in the United Kingdom amounted 
to$65, by which1,034 persons were killed, and 
1,718 were injured more or less scriously. 
Tbe numbers for last year were respectively 
34, 40, and 47, figures which it will be seen 
are below the average for the preceding 17 
years; but still far too high to be contem- 
plated with equanimity. The number of 
explosions during the past five years aver- 
aged 38'2 per annum, while in the preceding 
five it was 5S2, so that it is permissible to 
hope that the decline was due largely to the 
exertions of the different societies, and to 
the greater care exercised by non-insuring 
owners. So long, however, as steam-boilcrs 
are used, there will always besome liability 
of explosion; for though the boilers them- 
selves may be safe, it is impossible to entirely 
eliminate the element of carelessness. Of 
the 34 explosions which happened last ycar 
no fewer than 10 are attributed to negli- 
gence or mismanagement: that is to say, 
they would not have occurred if ordinary 
care and skill had been used; but many of 
the other explosions were also caused by 
negligence indirectly, because corrosion and 
other sources of disaster were allowed to go 
on unheeded. In one case, it may be 
remembered, 16 persons were killed and il 
injured, and as the evidence disclosed gross 
negligence on the part of the owner, he was 
convicted of manslaughter and sentenced to 
twelve months’ imprisonment. That case is 
exceptional for its common-sense verdict ; 
for if coroners’ juries had some years ago 
brought in verdicts of manslaughter, or et 
least, something different to ‘‘ accidental 
death,” Mr. Hugh Mason would not have 
found it necessary to bring in his Bill, and 
would scarcely have passed it if he had. 
The provisions of the new Act, which it 
will have been seen from an advertisement 
in our columns, is supplied gratis to users 
of steam-boilers, are peremptory m some 
of the scctions; for instance, on the 
occurrence of an explosion the owncr or 
user of the boiler shall, within twenty-four 
hours, send notice thereof to the Board oi 
Trade, and give certain particulars, which 
are set forth in the schedule, under a 
penalty for neglect of a fine not cxceedice 
£20. On receiving the report, the Load 
of Trade may appoint competent engince:s 
to make a preliminary inquiry, or 
without such inquiry they may institute 
a formal investigation, which is to 
be made by a court consisting of uot 
less than two commissioners appointed 
by the Board of Trade. This court 
will have all the powers of u court of 
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summary jurisdiction, and in addition will 
either asa body or in the person of its 
officers have full power to enter and inspect 
any place or building which appears likely 
to throw, any light on the explosion. The 
court may also summons and examine any 
persons it thinks necessary, and may require 
and enforce the production of all books and 
documents it considers important. The 
court will administer oaths, and require 
witnesses to declare the truth of their state- 
ments, such witnesses being paid on the 
scale usual if attending a court of record; 
but the court may order the costs and 
expenses of the preliminary inquiry or 
of the formal investigation to be 
paid by the person summoned. The court 
making a formal investigation will report 
fully and clearly to the Board of Trade the 
causes of the explosion, and all the circum- 
stances attending the same, adding any 
observations which it may deem necessary 
on the evidence. The Board of Trade, 
whether a formal investigation or merely a 
preliminary inquiry is made, will make the 
report public in such manner as it thinks 
fit. The two commissioners appointed by 
the Board of Trade are to be respectively 
a competent engineer and a competent 
lawyer, and one of them is to be president 
of the court. The notice of the boiler 
explosion is to be given in the terms indi- 
cated by the schedule, one item of 
which is the name and address of any 
society or association by whom the 
boiler was last inspected or insured. 
“It will be noted that, with the 
exception of the penalty for not giving 
notice, no fines are specified by the Act, but 
the court may order the expense of the in- 
vestigation to be paid ‘‘ by any person sum- 
moned before it.” To say the least, that 
is a very large power, for literally, it means 
that the court may order anyone to pay the 
expenses. No doubt it means, as will be 
found in practice, that the court will order 
the owner, or the person intrusted with 
the boiler, to pay the cost and expenses ; and 
as even that will not clear the user of the 
boiler from the clauses of the Employers’ 
Liability Act, an explosion will be found to 
be a rather expensive disaster—much more 
costly than several repairs, and a great 
many inspections. Added to the loss occa- 
sioned by damages to the premises, and 
the liability to conviction for manslaughter, 
these provisions of the Act should be 
sufficient to prevent wilful carelessness ; 
but looking at the wording of the Act, it 
would appear that the court may order 
a boiler-tenter to pay the costs ,of an 
investigation if any disaster occurs which 
can be clearly traced to his neglect. 
~The working of the Act will be watched 
very closely, especially by those owners 
of second-hand boilers who do not insure, 
and who, for reasons well understood, 
decline to call in the inspectors. - The case 
above-mentioned is not a very important 
one; but from the facts already published 
‘it is an example of many explosions which, 
it may be hoped, will not often occur when 
‘the Act becomes known. The boiler in 
question exploded at Facit, ncar Rochdale, 
was at once reported to the Board of 
Trade, and Mr. Traill and Mr. Carlisle were 
appointed to make the investigation. The 
boiler was of the vertical type, 4ft. 8in. in 
diameter, by Sft. Gin. in height, worked ata 
stated pressure of 60lb. The shell tore the 
base-plate, through the ring seam of rivets, 
and after soaring up to a considerable 
height, fell at a distance of 120 yards. 
Other pieces were scattered in different 
directions, the smoke-tube having rent 
across at the root of the flange attaching it 
to the fire-box crown, at which part it was 
grooved to a depth of one-eighth of an inch. 
In such a case, occurring, perhaps, ina 
busy neighbourhood, it is clear that con- 
siderable damage might be done by the 
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flying shell, to buildings as well as to 
individuals ; but experience teaches that 
not one coroner’s jury in a thousand would 
bring in any other verdict than ‘‘ accidental 
death,” which is tantamount to saying that 
the explosion could not have been prevented. 
We shall see what report the court makes 
to the Board of Trade as to the cause 
of the Facit explosion. It may not 
be easy to discover, but, at least, we 
expect some reasonable explanation ; 
for although it may be impossible to alto- 
gether prevent boiler explosions, a study of 
their history reveals the fact that with pro- 
per precautions they would become sensa- 
tions by their rarity. That ‘‘ insurance” 
does not mean proper precautions is very 
clearly shown by the report of an expert 
sent down by the Board of Trade to inquire 
into the Radcliffe explosion which happened 
on May ist. The expert was Mr. T. J. 
Richards, who, in his report to the Home 
Secretary, writes: ‘‘ Thus, duringthe whole 
time the boiler was insured, about’ fifteen 
years, no thorough examination had been 
made to ascertain if it was safe, notwith- 
standing the fact that during the last five 
years at least it was known that the boiler 
was subject to the effects of dampness.” 
“The owners of the boiler cannot be ex- 
cused of neglect, in omitting to give the 
insurance company facilities for making a 
thorough examination; but,ontheotherhand, 
although the insurance company were, as 
shown by the letters, aware of the damp 
state of the flues, we find no intimation to 
the owner that any further delay in making 
a thorough examination was dangerous; 
but, on the other hand, the insurance of the 
boiler was continued.’’ Mr. Richards says 
also, ‘‘there appears no reason to regard 
the case of the Radcliffe exploded boiler as 
an isolated one’’—an opinion which we are 
afraid is unfortunately correct. In this case, 
three men were killed, ana the coroner’s 
jury found a verdict of accidental death; 
appending to it, however, an opinion that 
compulsory examination of steam-boilers 
once a year by certified inspectors should be 
enforced by the Government. In some re- 
spects, this Radcliffe explosion is unique, 
for the insurance company appear to have 
been quite aware of the risk, and wrote 
letter after letter to the owners, and at 
last, when the latter were prepared 
for a thorough examination, the com- 
pany’s officers could not attend, as the 
notice was insufficient. A few months after- 
wards the explosion happened. Users of 
boilers ought at. least to know something of 
them and of their defects; but itis perhaps 
excusable if a busy firm puts off the thorough 
‘inspection ” when they find the company 
willing to continue the insurance. They are 
apt at least to think that there is no serious 
danger, and work their boilers until some- 
thing goes wrong, which too frequently 
culminates in a verdict of ‘‘ accidental ” 
death. It is probable that, but for more 
pressing matters, the question would have 
been taken up by the Government, and 
something larger than Mr. Mason’s Bill 
would have been passed. As it is, however, 
that measure will help to make both users 
and insurance companies cautious, and 
should any explosion unfortunately occur, 
the reports of the court will afford valuable 
facts upon which to base further legislation. 


GRISCOM’S DYNAMO-MACHINE. 


E have previously given general descrip- 
tions of Griscom’s little dynamo- 
machine, which has, however, been chiefly 
exhibited as a motor driving sewing - ma- 
chines, lathes, &c. Some improvements have 
been recently patented in this country, and the 
descriptions, with the illustrations, will afford 
useful information to those who wish to con- 
struct smaM dynamos or electric motors. The 
invention relates to improvements in armatures 
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for magneto-electric and dynamo-electric 
machines and motors, and bas especial reference 
to armatures of the type known as Siemens; but 
it is applicable to the poles of all other magnets 
or armatures. It consists in dividing the bi- 
polar extremities of such armatures into two or 
more sections concentric with each other, one or 
more of such sections being at such a distance 
as to utilise the magnetic lines of force which 
fill the space between the two poles of the field- 
magnets, whilst the other section or sections 
are arranged so as to pass in close proximity to 
the poles of the field-magnets, and thus utilise 
the powerful attraction between the poles of 
the armature and magnet as the one approaches 
the other. 

Figs. 1 and 2 represent a transverse section 
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of a maegneto-electric dynamo or electro- 
magnetic armature and a field - magnet 
constructed according to the invention. Refer- 
ring to Fig. 1, A is an armature of the before- 
mentioned type having its bi-polar extremities 
divided intvu two or more sections concentric 
with each other, one or more of such sections 
M revolving or working at such a distance 
within the field-magnets B and C (see Fig. 2) 
as to utilise the magnetic lines of force which 
are generated and disseminated in the magnetic 
field or space between the two poles of the mag- 
nets. 

The other section or sections P before referred. 
to, are longitudinal ribs or projections concen- 
tric with, but extending or protruding above or 
beyond, the peripheries of the other sections M, 
so as to pass, when the armature is revolving, 
in closer proximity to the poles of the field- 
magnets B and C than do the sections M, so as 
to economically utilise the lines of magnetic 
force between the poles of the field-magnet. 
The interior surfaces of the field-magnets B and 
C are formed or provided with projecting ribs 
or pieces arranged so as just to clear the pro- 
jections P upon the armature A when it is re- 
volving. In this manner the poles are caused 
to utilise certain magneto- or eleotro-inductive 
influences upon the extremely close approach of 
iron to iron, while the polar surfaces are ar- 
ranged for utilising the induced lines of force 
extending across the magnetic field of the mag- 
nets Band C. The size and quantity of wire 
coiled on the armature and field-magnets ob- 
viously depend on the dimensions of the machine 
to a certain extent, and absolutely on the re- 
sistance, &o. The best size and number of coils 
will therefore be a matter of calculation and 
experiment ; but possibly some of our readers 
can give the results of practical trials. 


ASTRONOMICAL NOTES FOR 
AUGUST, 1882, 
The Sun. 


a 

g At Greenwich Mean Noon. 

= 

S| Souths. | 44 . | Decli- 

bs 2028 ‘nation. | Sidereal 
â 42 |North. | Time. 

b.m. s. p.m| h. m. Belo oaoa h.m. a. 

1,0 G 4:57,,| 2 46 317 59 51| 8 39 58°19 
6| 0 5 38-°94,,{| 9 5 2016 40 32) S 59 40°57 
11/0 4 5902,,| 9 24 2315 14 27| 9 19 23-74 
1610 4 5°23,,; 9 43 1213 42 16, 9 39 6°51 
21| 0 2 58°30,,/10 14812 4 39| 9 58 49°28 
26,0 1 39°53 ,,|10 20 12/10 22 17/10 18 32:05 
3110 01073.10 38 26. S 35 49/10 38 14°81 


The Method of finding the Sidereal Time at 
Mean Noon for any other Station will be found 
on p. 390 of Vol. XXXIV. The usual indica- 
tions of Solar_Aotivity are now both permanent 
and abundant 
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Occultations of (and near approaches to) Fixed Stars by the Moon. 


t Near approaches. 


i Stars below the horizon. 


Sats + 4 
4] Name of | th [Disappear-| Moon’s %8 8|% 8 S/R -| Moon's |’ 4°38 8 
ph ppear oon’s |to B'S |E eappear ‘00n’s |"to B'S [Eo 
Ze Star. = ance. b. Bie JEE ance. | Limb JEM JEE 
Z Zi 
h. m. ž h. m. š 
2 |B.A.O. 8276 6} | {8 33 p.m.| Bright. | 41 2 | $S ől p.m.| Dark 1 | 322 
2 |22 Piscium 6 | 955 ,, |Bright.| 136 | 98 |1049 ,, | Dark | 271 | 235 
9 |B.A.C, 1733 64 | 119 a.m.| Bright. | 107 69 213 a.m.}| Dark | 262 | 222 
23 |B.A.C. 5954 | 6 |1050p.m.| Dark | 56 | 86 (1139 ,, | Bright.| 320 | 354 
25 |B.A.C. 6658 |6 | t646 ,, IN.by W.| 190 | 169 
28 |c! Capricorni 45 | 4 7am.| Dark 53 90 | {4 35 a.m.| Bright. | 352 30 
29 |x Aquarii 5 126 ,, | Bright.| 101 | 116 230 ,, | Dark | 313 | 337 
29 |B A.C. 8152 63 | t7 55 p.m.|N.N.W.| 202 | 165 
30 |15 Piscium 64 | 130a.m.j Bright. | 104 | 111 237a.m.| Dark | 311 | 330 
30 |A Piscium 5 | t521 ,, | S.S8.E. | 23 59 
31 |51 Piscium 6 156° ,, | Bright.| 193 | 194 2.13 a.m.| Dark | 220 | 225 


) Star rising. 


The Moon. 
Enters her Last Quarter at 4h. 13:0m. a.m. on 
August 6th, and is New at 9h. 10:0m. on the 
night of the 13th. She will enter her First 
Quarter at 54°8 minutes after midnight on the 
21st, and be Full at 9h. 18°6m. p.m. on the 28th. 
High tides may be Jooked for about the 29th. 


Day of | Moon’s Age 


Month. at Noon. Souths. 
Days h. m. 

1 17:2 1 20°7 a.m. 
6 22-2 5 48-0 ,, 
11 27°2 10 93 ,, 
16 2°6 1 48°0 p.m. 
21 76 5 306, 
26 12°6 10 7:2 ,, 
31 17°6 1 49°9 a.m. 


The Moon will be in conjunction with Saturn 
at 2 a.m. on the 7th; with Jupiter at 6 a.m. on 
the 9th; with Mercury at midnight on the 13th.; 
with Mars at 6 a.m. on the 17th; and with 
Venus at 10 o’clock on the same night. 

Mercury 

Is a Morning Star during rather more than the 
first third of the month; but comes into superior 
conjunction with the Sun at midnight on August 
14th, after which he becomes an Evening Star. 
He is too close to the Sun to be satisfactorily 
observed, is nearly round, and his diameter varies 
very little from 5” during the entire month. 


rr Declinati 
ies Richt eclination 
E © Meconsiott: North. Souths. 
h. m. . : h. m. 
1 T 47:8 21 374 11 77 a.m. 
6 S 29:1 20 191 11 295 ,, 
11 9 114 17 68-1 11 562:1 ,, 
16 9 51'S l4 50:2 0 12°6 p.m 
21 10 29-9 11 14°6 0 30:0 ,, 
26 ll 25 7 26:5 04tl =~,, 
3l 11 33:9 3 362 0 55:5 
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Starting thus from the confines of Gemini and 
Cancer, Mercury will cross the latter constella- 
tion and the greater part of Leo. He will be 
a little south of y Cancri on the Sth, and 
south of Regulus on the evening of the 17th. 
He will te in conjunction with Uranus at S p.m. 
on the 28th. 


Venus 

Is an Evening Star during the whole of August, 
and is becoming an interesting telescopic object. 
Her angular diameter increases from 14:8" on the 
Ist to 19" by the 31st. She is still slightly 
gibbous, and will not be dichotomised (or 
present the appearance of a half moon) until 
next month. 

a a oe ee 


‘Od | Right 
b> S | Ascension.| Declination poathe: 
Aa 
h. m. a h. m. 

1 |11 205 | 5130 N.| 2 401lp.m. 
6 Ll 41-3 2416 p| 2 411 ,, 
11 12 1°S 0 S4 o| 24r9 ,, 
16 |12 221 2 252 S.| 2425 ,, 
21 |12 423 | 4579 „| 2430 |, 
26 |13 23 7 28:5 „| 243-4 ,, 
31 113 22-4 9 555 ,,| 2437 ., 


Thus Venus travels from Leo into Virgo. She 
will be about 13° South of » Virginis on the 
14th, and rather more than 1° North of Spica 
Virginis on the 30th. She will be in conjunc- 
tion with Mars (only 5’ North of that planet) at 
11 a.m. on the 2nd. 


Mar 
Has left us until 1883. 


Jupiter 
Will scarcely be visible, for the purpose of the 
ordinary observer, until next month. 


Saturn 

Is a Morning Star, but he rises soon after 11 
p.m. at the beginning of August, and between 
9 and 10 o’clock at night towards the end of the 
month, so we resume our Ephemeris of him. 
He will be in quadrature with the Sun at 
10 p.m. on the 18th. His angular diameter 
increases from 15:8” to 16'S” between the lst 
and the 3lst. No sensible change in the opening 
of his rings will be noted since he disappeared 
in the Sun’s rays in February. 


Sd | eae: Dalinn 

-E Ascension. North. Souths. 
Aa 

h. m ð ; h. m. 

1 | 3 326 |16 538$ 6 53:4 a.m. 
6 | 3 $38 |16 572 6 35-0 ,, 
11 | 3 348 117 0-0 6 16-4 ,, 
16 | 3 35:8 |17 21 5 576 ,, 
21 | 3 363117 37 5 33-7 >, 
26 | 3 871 |17 46 5 196 ,, 
31 | 3 374 a 49 5 03. ,, 


R Uranus, 
Like Mars, has departed until next year. 


Neptune 
Is in quadrature with the Sun at 3 p.m. onthe 
llth; but it will bo useless for us to furnish any 
Ephemeris of him until October. 


Shooting Stars 


Are more numerous this month. We need 
scarcely remind the student of the shower of 
August 10th, which has been known from re- 
mote autiquity. Medivally, the Irish Roman 
Catholics designated the meteorites * St. 
Laurence’s Tears.” They are now somewhat 
more scientifically called the Perseids, from their 
apparent radiation from a pvint in the constel- 
lation Perseus, and have been shown by Schia- 
parelli to be connected with (or to fill the orbit 
of) a brilliant Comet which appeered in 1862. 
Watch should be kept on the nights from the 
9th to the 11th inclusive. 


Greenwich Mean Time of Southing of 
Nine of the Principal Fixed Stars on the 
Night of August lst, 1852. 


Souths. 
Star h.m. œ. 

a Ophiuchi .. au .. 8 48 5°85 p.m 
¢ Draconis si T se YAL AIl 45 
Vega of xe ae WOES 
č Aquilæ | 4 10 18 2303 ,, 
Altair ae 11 3 18-33. ,, 
a‘ Capricorni ., T . 11 29 4313 ,, 
a Cygni a ore . 11 55 52°67, 
a Cephei ie se 12 33 48:24 ,, 
t Pegasi T za ve 1290: a: 


The Method of ascertaining the Local Instant 
of Transit of either of the Stars in the above 
List, as also that of determining the Greenwich 
Mean Time of its Meridian Passage on any other 
night in August, wlll be found on p. 392 of our 
XXXIVth. Volume. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By Joun Watson WARMAN, 
Associate of the College of Organists, London. 


FEW Remarks must now be made on the 

Advantages and Defects of the eight fore- 

going points of difference between the present 
and the first Treatment given. 


Difference 1 (this and the two which follow it 
are stated at n, ante, lst parag.) The Advantages 
of this are that less Workmanship is involved ; 
and that for the Great-Organ a Backfall can 
be employed instead of two Squares, without 
necessitating the front- ward and so less accessible 
posit of the Pallett-Pulls (see /, ante, 3rd parag.) 


The Disadvantage is that the Playeris brought 
closer to the Pipes. In the present Instrument, 
however, the Manual Soundboards are kept well 
up,—viz., at 6ft. above the Platform-top, 
measuring to the under-face of the Wind-chest 
beneath the Soundboard (see 43, *). [By this it 
is not meant that the Faringdon Organ was 
faulty in such respect ; for, confined as was the 
height in that case (see /, ante, 4th parag.), the 
corresponding dimension was made only 2in. 
under the said 6ft. ] 


Difference 2. This may be regarded as an 
unmixed Advantage. 


Difference 3. This, though still leaving the 
Pipe Order of the Swell Org. defective (sce q, 
next, 2nd parag.), may yet be looked upon as 
an absolute improvement; for the Swell Tone is— 
as will just have been seen—now less obstzucted, 
the Conveyancing to the Front Pipes is at least 
not more extended than it was before, and the 
‘¢ Whole” Roller-Board rendered necessary 
partly cuts off the Pallett-Pluck from the player's 
touch (see 7, ante, 3rd parag.). As connected 
with this last point, it may be just mentioned 
that the Manual Palletts in the present Instru- 
ment areofthe Boat (Flexible-Face) kind; but that 
such Type affords no palpable relief until a 
[Soundboard] Groove is reached which is of a 
certain sufficient width : see fully on this matter 
in Department W1INDCHEST. 


Difference 4 (this and the four which follow 
it are stated at m, ante, 2nd parag.). The 
Advantages of this are;—that less workman- 
ship is involved in the Backfalls and their Beam ; 
that the two Roller- Boards can be of exactly the 
same Sett and Make; that it becomes practicable 
to employ the Wire-driven Form of Coupler 
Man.-to-Man. (see again m, ante, 2nd paray.), 
—which Form is, on the whole, superior to that 
necessitated in Nicholeon’s Instrument (see next 
parag. but one) ; and that a Clear Coupler (-ee 
r, next, 2nd parag., and on) is rendered posrible, 
because the keeping of the Great-Org. Backialls 
parallel will allow the Great-to-Ped. Stickers’ 
being Wired into (Aem. [In this last case the 
Backfalls of the said Great-to-Ped. will be a 
little extended at their rear ends, and the said 
Stickers—carried by such ends—will run straight 
up between the Noses of the Squares which rest on. 
the Swell Key Tails,—sach Stickers being set at 
the areal point which would otherwise be occu- 
pied by the Driving- Wire of the Man.-to-Man. 
Coupler (sce m, ante, 2nd parag., Diff. 5), such 
Coupler being, of course, now compelled to be of 
some form which is placed between the two 
Manuals. (Still, however, there will exist the ob- 
struction afforded by the feet of the Great-Org. 
Stickers; see on this point at Q999, next, 4th 
parag.) | 

The Disadvantages of Diff. 4 are; that a second 
Whole Roller-board becomes inevitable; and 
that, owing to the Keys of one Manual having 
been Skewed out of agreement with those of the 
other, it is necessary to employ a second Skew in 
one of the Key-Actions, in order to restore euch 
agreement. If this last be not done, then the 
advantage is sacrificed of having both of the 
Manual Roller-boards set-out and made just 
alike. 


° All nghts reserved, 
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Difference 5. The chief Advantages of this 
Wire-driven Form of Coupler Man.-to-Man. 
are;—that Friction is lessened,—that at the 
Sticker- Block having of course departed along 
with the latter itself ; that there is less chance 
of an unbidden Sounding through the warping 
of a Backfall or a Sticker; that the absence of 
the Sticker-Block just mentioned favours the 
taking out of such Sticker itself; that there is 
no necessity for Skewing either the Key, or any 
portion of the Action of it or of Coupler; that a 
slightly shorter Coupling-Backfall suffices; and 
that the Front Regulation of such Coupler be- 
comes quite practicable without employing any 
special tool, or, with a simple Modification to be 
directly (at p, next, 4th parag.) described, 
quite practicable without a Tool at all,—and 
with using but one hand. 


The chief Disadvantages of this Form of 
Manual-to-Manual Coupler are ;—that Reten- 
tion of its Regulation becomes impracticable on 
the taking of its Mechanism apart (such Reten- 
tion, however, being partly secured when the 
Modification just spoken of is employed,—see p, 
next, 7th parag.), because the Driving Wires 
cannot well be Number-marked; that such 
taking apart is itself rendered more difficult 
(though here again the said Modification assists, 
—see p, next, 6th parag.); that a Regulating 
Button on the Great-Org. Sticker Top will, 
when used, not only disturb the Regulation of 
the present Coupler, but may, by destroying the 
interchangeability of such Stickers, still further 
injure its Retention of Regulation just stated, 
(it is quite true that ¿%ese Stickers can be easily 
numbered, but this obviously will involve more 
labour, in respect of such numbering, and of the 
care required to avoid inserting a Sticker into 
its wrong place); that this Form of Coupler 
cannot be used with Fanned Backfalls; that 
the Skew of the Coupling Backfall is of an 
anomalous amount,—.c., that of a fraction less 
that the Half Semitonal Key-taii distance, be- 
cause such Backfall commences at a little way 
along on one of the lines of two Actions that 
are converging to one same point; and that the 
oxtra workmanship of the Wire and its two 
Buttons will probably slightly overbalance the 
gain by abolition of the Block on front Sticker 
and Button on rear Sticker. 


[It will be noted that all these objections are 
more or less trivial ;—in particular, the Regula- 
tion at the Great-Organ Sticker will directly be 
seen to be unwise under the present—which 
may be regarded as almost a Normal—Arrange- 
ment ; and Fanned Backfalls are not generally 
to be recommended unless Space is really re- 
stricted (see at /, ante, 3rd parag.). | 


Difference 6. Here also we may consider that 
we now have nothing but Adrantage,—as fol- 
lows :—The shortening of the Sticker slightly 
lightens the Key-Action, besides giving prac- 
tically more vertical room for the [Whole] 
Roller-board of the same Manual (seo at u u u, 
next, 3rd parag.). The absence of the Driving- 
Block from the Sticker has already been seen to 
facilitate the Removal of the latter. The 
widening of such Stickers at the point of their 
passing through the higher Manual (the absence 
of the Driving-Block obviously rendering such 
a widening unnecessary at the upper part of the 
Sticker) is another of those little things which 
show Willis’ complete mastery of his Pro- 
fession (here see at 4, ante, 5th and 7th parags.): 
and the trifling additional length of the Notch- 
ing in the Key side does not involve any pal- 
pable increase of workmanship, and is not in 
such a direction as to weaken the Key body. 
The absence of the Regulating Button from the 
Great Org. Sticker, which at first thought 
appears to be a defect, is really an evidence of 
the very greatest sagacity; for any Regulation 
made atthe top of thia Sticker has already been 
shown to disturbthe Regulation of the present 
form of Manual-to-Manual Coupler, and it has 
been also seen that such disturbance will be 
aggravated if such Stickers, which inevitably 
become, in use, of non-uniform virtual length, 
do get interchanged in their positions. Re~ 
member also that the Front Regulation of the 
Swell Manual is already almost sure to be 
sacrificed (see g, ante, 2nd parag.); and this 
being so, and such Key-board therefore having 
to be Regulated from the inside of the Organ, it 
is just as well that the Great Org. Key-board 
likewise be Regulated at the same time ;—for the 
two Manuals aro almost certain to require such 
Adjustment together. And yet again, observe 


that the difficulty as regards the Inside Regu- 
lation of the Great-Org.-Keys which was ex- 
hibited in the Faringdon Organ is not existent 
in the present Instrument. Yet once more,— 
the saving of the Screw and Button is a con- 
sideration, and so is the avoidance of the 
trouble of namberiog the [Great-Org. ] Stickers, 
and of observing such numbering in putting 
latter in placa. In this connection note also that 
the provision of a Clear Coupler, as just indi- 
cated (at m, ante, 8th parag.), will obviously 
demand that the Wire at top of the present 
Sticker be a smooth, and therefore an un- 
Tapped, one. 


Differenee 7. This, though so essentially good 
in itself, as allowing the easy removal of the 
Swell Org. Keys (see 89, e), is not, in the 
Hoddesdon Organ, an unalloyed advantage, 
because, while the want of Participation of the 
Coupling Swell to Great is there retained, the 
Participation of the Ooupling Swell to Pedale is 
sacrificed (see here for how to be recovered,—ref. 
p. next, 3rd. parag.). There is also a decrease 
in the approximation to Key-length Uniformity 
(see 89, 7): but this is a comparatively trifling 
matter. 


Difference 8. The Advantages of this bave 
already been seen to consist of a diminution in 
the chances of an unbidden sounding of the 
Instrument, and the avoidance of any possibility 
of the Great-Org. Key’s being fore-lifted in its 
actuations by the Pedals. 


The Disadvantages are ; that such a posit of the 
Square-Nose is not favourable to its access, 
should its treatment for Regulation be desired ; 
and that either the Backfall or the Key of the 
Great-Organ becomes lengthened, because there 
is now more overlap of the one by the other. 


n. We must now definitely indicate the actual 
blemishes exbibited in the Hoddesdon Manual 
Treatment. Those points which are matters of 
General Arrangement,—viz., Differences 1, 2, 
and 3, have already been considered in Detail 
(at m ante, parag. 4 and on), and will be vir- 
tually summarised in the succeeding Treatment 
No. 4 (at q, next, lst. and 2nd. parays.). 


Among the Differences 4, 5, 6, 7, and 8 we find 
existent the following five real Defects :— 


1: Non Participation of the Swell-Org. Key 
in its Coupling either to the Great or the Pedale 
Section (see m, ante, 11th parag.) 


2: Impracticability, without the Modification 
mentioned, (des. at p. next, 4th parag.), of 
Regulating the Coupler Swell to Great without 
at the same time employing something to pre- 
vent the turning round of the Wire, by which 
such operation is performed (see m, ante, 10th 
parag ) This is sometimes very incon- 
venient. 


3: Impossibility of Removing the Backfalls 
of this last-named Coupler without firat taking 
out all their said [Driving] Wires (see m, ante, 
llth. parag.) This point, however, is not of 
very great moment. 


4: Certainty that, in the acb of such taking 
out of Coupler Wires, their adjustment to 
Regulation will be destroyed, (see again at m, 
ante, 11th parag.). 


5: The Skewing of one of the Manuals. This 
is here objectionable because the Pipe-Order 
and the Soundboard length are alike in the two 
Manual Sections; and it therefore becomes de- 
sirable to avail oneself of the opportunity so 
afforded for making one Set-out serve for both 
of their Roller-boards, and so simplifying the 
labour; and this inits turn calls for correspond- 
ence as regards right and left in the Tails of the 
two Manuals (see p, next, 8th parag.) And 
here, remember, there exists no Crussing of the 
Manual Actions to furnish a reason for sach 
Skewing of the Keys. See, however, at this 
point, what is said (at 7, next, 2nd parag.) with 
reference to the general undesirableness of having 
both of the present Sections planted in one same 
Pipe-Order. 


The absence of Front Regulation for the Swell 
Manual of course continues in the present Treat- 
ment. Sce for this at g, ante, 2nd parag.; and 
for the obtaining of it at %, ante, 9th parag. 
and on. 


As a Summary of this No. 3 Treatment we 
may say that it is certainly, on the whole, a very 
excellent one, and that the five points just stated 
are, all of them, of only inferior importance ; but 


that they still are of sufficient weight to reader 
it unadvisable to ever copy the Design in its un- 
altered entirety. For the Corrections of the 
same we proceed now to the next Treatment. ` 


o. [See, however, first with respect to the 
Coupler Swell to Great being made of the Part 
kind (ref. 4499. next, lst parag. and on),—what 
is i said applying equally in the present 
case. 


, No. 4 Treatment.—This consists, as just in- 
timated, in the Correction of the Five Defects 
last stated. 


The Arrangement and Structure of the Organ 
itself are assumed to bo exactly as in the pre- 
ceding Treatment No. 3,—as shown in the 
Differences 1, 2, and 3 (given at m, ante, lat 
parag.). 

Defect No. 1 (stated at x, ante, 3rd parag.). 
This is cured exactly as before,—viz., by 
Forking the Tails of the Swell-Org. Keys, and 
inserting into them the Noses of their Action- 
Squares os 89, 0), the Stickers of the Coupler 
Swell-to-Pedale of course remaining Wired into 
such Squares (see 89, p). 


Defect No. 2 (stated at m, ante, 4th 
parag.). The present writer’s device for 
obviating this defect—and at the same time 
getting rid of the two following ones (stated 
at n, ante, 5th and 6th parags.)—consista simply 
in forming the lower end of the Coupling 
Wire into a longish square Loop or Stirrup, for 
carrying the Coupling-Backfall Nose within it 
(instead of treating such Wire as is described at 
m, ante, 2nd parag. Difference 5). The clear 
inner [horizontal] width of this Nose-Stirrup 
will be żin., and its clear inner height not less 
than lin. The Fore-Nose of the Coupling 
Backfall will be left, in the first process of 
making, at the vertical width of not less than 
gin.; and will, at its proper Driving point, 
receive (instead of a Piercing) a vertical Cut, 
extending from its under edge to within about 
lin. of its upper edge. (The posit of the 

ulcrum center of this Backfall will of course be 
made to correspond with such top finish of the 
Cut, so that the Stirrup contact will properly 
cross the line of Centers; see for this in Depart- 
ments CoupLina-Action and Kry-Action.) Into 
the said Cut will be hitched the bottom portion 
of the Nose-Stirrup, and the Coupling~ Wire will 
thus, when in action, do its work (as usual) by 
lifting the Coupling-Backfall Nose, and, when 
out of action, be free to ride up and down inside 
the Cut,—of course without being able to release 
itself from the latter. The width of the Cut 
should be such, that when it is lined with 
suitable Cloth, the actual space existent will just 
accommodate the Wire’ (No. 15) of the Stirrup, 
while yet allowing to such Wire a perfect 
freedom for the viding just spoken of. The said 
Cloth will be cut to almost the fall width of 
tin.: and the fore Nose of the Backfall should 
be thinned to only a trifle over jin., so that the 
edges of the Cloth will be slightly projectant, 
and thus keep the Stirrup from actually touching 
the sides of the Nose. If preferred, the 
latter may be also slope-cut away on each 
side of the Cut proper, so as to pre- 
vent its end of the [Coupling] Backfall from 
being too heavy. 


(Zo be continued.) 


IMPROVEMENTS IN THE OTTO 
GAS-ENGINE. 


Soye improvements in the Otto Gas- Engine 

have been recently patented by Mr. F. W. 
Crossley and Mr. H. P. Holt, of Manchester 
(5469, 1881), the value of which are fairly shown 
by the diagram annexed. The invention relates 


to modifications in the construction and arrange- 
ment of the well-known Otto-Croseley gas-engine, 
by means of which during one complete revolu- 
tion of the engine the combustion of the charge, 
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the expulsion or withdrawal of the products of 
combustion, and the introduction and compres- 
sion of a fresh charge of air and gas are effected. 
The invention aleo consists of an apparatus for 
regulating the supply of the combustible. An 
exhaust pump or cylinder E is placed at a 
suitable angle in the bed of the engine, and is 
worked in the usual manner by a connecting rod 
and piston driven by the crank-shaft. The oy- 
linder has at the side a port governed by valves 
(not shown in the Fig.), worked by the usual 
arrangement, which are £o prop:rtioned and 
moved that as the piston approaches the com- 
pletion of its outstroke, the cylinder is put into 
communication with the vacuum chamber V, 
which is just being rapidly exhausted by the 
quick movement of the piston in the exhaust 
pump E. Simultaneously with this withdrawal 
of the prodacts of combustion, just as the piston 
is finishing its outstroke, the gas and air supply 
valves admit a fresh charge at the other end of 
the cylinder, which, as it were, follow up the 
outgoing products of combustion, and fill the 
cylinder with a fresh charge. The ports next 
being closed, the piston makes its instroke and 
compresses the charge, which is then fired in the 
usual way, and another outstroke is made. 
There is thus an explosion for every oucstroke of 
the piston. The supply of gas is regulated by 
means of a cam actuating a tappet on a lever 
connected to the governor, and also to the supply 
valve. The drawing shows the principal feature 
of the invention, the base acting as a water 
tank in connection with the casing around the 
cylinder. 


LATHE WITH DOUBLE-HEADS FOR 
SLIDING TWO SHAFTS AT ONCE. 


E give an illustration of a lathe, made by 
the Britannia Company of Colchester, 
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acquire through repeated heatings during their 
manufacture, an unseemly brown or brownish 
black colour, caused by the oxide of copper, to 
remove which they are boiled or pickled in very 
dilute sulphuric or hydrochloric acid, according 
to the colour they are to have. If we have an 
alloy containing only gold and copper, either sul- 
phuric or hydrochloric acid is employed, for gold 
is not attacked by either of them, while the oxide 
of copper dissolves so easily that after the pickling 
the articles have the colour of pure gold, for the 
surface is covered with a thin film of gold. If the 
alloy consists solely of gold and silver, the liquid 
employed is nitric acid, and the articles are left in 
it a very short time; the acid dissolvesa small 
quantity of silver, and the articles acquire the 
colour of gold. If the alloy contains both copper 
and silver, besides the gold, the method of pickling 
can be varied to suit the colour it is desired to give 
to it. If, for instance, it is oe in sulphuric acid, 
the copper alone is dissolved, and the colour ob- 
tained is that of an alloy of gold and silver, for 
the surface consists of the two. If nitric acid 
were used, both copper and silver would be dis- 
solved, and in this case the colour obtained would 
be that of pure gold. The articles are gently 
heated and allowed to cool again before boiling. 
The object of the heating is to destroy any grease 
or dust that adheres to it. If they are soldered 
with soft solder, they cannot, of course, be heated, 
and must be cleansed from grease and dust by 
first putting them in a strong lye, then washing 
with water and putting them in the acid. The acids 
are used dilute, usnally in the proportion of one part 
of concentrated acid to forty parts of water. The 
articles are laid side by side in a porcelain or earth- 
enware dish, and the dilute acid poured over them. 
From time to time one is taken out to see if it is 
yellow enough. When the proper colour bas been 
reached they are washed in clean water and dried. 
While this pickling is merely to bring out the 
colour of the gold, the colouring of gold has for its 
object the imparting to inferior goods of the ap 
pearance of fine gold. Different mixtures can be 
employed for colouring gold, two of which are 
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with double-heads for sliding two shafts at once. 
It is a very economical tool, and will, the makers 
assure us, soon save its cost in any shop where 
quantities of sbafts are required. 

A isa square cast-iron box containing two 
pan gear-wheels, which drive the back shaft 

E, which is connected with the leading screw 
which drives the rests. BB are the driving 
pulleys. CC traversing rests, resting upon a 
double-V slide on the front of lathe-bed. D D 
handles for workiñg the rests back. KE back 
shafts. FF are two rods upon which slides 
run, which cau be fixed at any distance, so as 
to stop the traverse of the tool. As the rests 
press against them, it withdraws a pin, causing 
the feed at D to be thrown out of gear. 


COLOURING GOLD. 


Ta following directions for colouring gold 
alloys are given by Herr E. Schlosser, of 
Vienna :— 

Gold alloys, particulary those containing copper, 


given below as giving very good results. Mix 
together two parts of saltpetre, one part of table 
salt, and six parts of alum, with six and a half 
arts of water, and warm the mixture in a porce- 
ain vessel. As soon as it begins to rise add one 
part of hydrochloric acid, and bring the contents 
of the vessel to a boil, stirring in the meantime 
with a glass rod. The articles to be coloured, 
suspended on hooks made of strong platinum wire, 
or of glass, are first dipped in sulphuric acid and 
then put in the slowly cooking solution last de- 
scribed and moved to and froinit. In about three 
minutes they are taken out and dipped into a large 
vessel of water so as to see what colour they are. 
If the desired shade is not yet attained they are 
dipped in again as often as necessary until they do 
have it. in the subsequent dippings they are 
only left in the liquid for one minute. Articles 
coloured in this way have a light yellow colour, 
but matte appearance. They are repeatedly 
washed in water to remove the last trace of the 
liquid, and then dried in soft sawdust that has 
been warmed. Instead of drying in sawdust they 
can be dipped in hot water the last time and left 
in there a few seconds, and when taken out the 


water that hangs on them will evaporate almost 
instantly. The second method of colouring gold 
alloys is by means of a mixture of 115 parts of 
white table-salt and 230 parts of nitric acid, with 
enough water added to dissolve the salt. This is 
boiled down to a dry mass of salt. The salt is 
put in a porcelain dish and 172 parts of fuming 

ydrochloric acid poured over it and heated to 
boiling. As soon as the suffocating odour of chlorine 
is perceived the articles to be coloured are dipped 
in, and the first time they are left eight minutes in 
the liquid. In other respects the treatment is the 
same as above described. Articles polished pre- 
viously do not require polishing again. Care must 
be taken not to inhale the dangerous gas; the 
operation must be conducted undor a draught or 
out of doors. 


AN INJECTOR WORKED BY 
EXHAUST STEAM. 
UCCESSFUL attempts to utilise exhaust steam 


in working injectors have been made in this 
country, but in practice we believe a portion of 
live steam is used with them. The American 
Machinist gives the following account of an in- 
jector which forces water of 175° Fahr., and needs 
only the exhaust steam. By the aid of the sectional 
view we will describe its parts and their operation. 
The working parts are inclosed within a case open 
at both ends and provided with a water branch Z, 
and a sealed overflow R. The combined steam and 
water pass through the delivery branch E to the 
boiler. The usual check valve is interposed between 
the injector and the boiler. The reader will ob- 
serve chat this injector consists of three fixed jets 
or nozzles: a steam nozzle, a mixing nozzle and a 
receiving nozzle. The mixing nozzle consists of 
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two parts. The fixed part being divided longitu- 
dinally for about two-thirds of its length and a 
short part hinged to it. The injector standing in a 
vertical position, the loose part falls aways from the 
fixed part when the injector i3 not working. The 
reason for this arrangement is substantially this: 
the large opening thus created permits the free 
entrance of a large body of water to condense the 
steam and insure the automatic starting and work- 
ing of the injector. As soon as the injector starts, 
this hinged nozzle closes to its fixed size shown. 
The exhaust steam pipe connects with the upper 
end D of the injector. This injector will not draw 
water, but will work positively under ahead of one 
foot. Thewater supply tothe injector is regulated by 
the water regulator, which is permanently set when 
the working conditions are once ascertained. The 
exhaust steam pipe is connected with the exhaust 
pipe as near the cylinder of the engine as possible, 
in order to utilise all the available heat of the 
exhaust steam. No live steam from the boiler is 
used, so this injector catches and utilises the waste 
power of the engine as it is about to escape into 
the open air. This injector is of special value 
where exhaust pipes are of insufficient capacity to 
convey away the exhaust steam. Many instances 
of this kind may be found in our cities. If there 
is a back pressure in the exhaust pipe, as soon as 
the injector starts the back pressure will be greatly 
reduced, and in many cases a partial vacuum bo 

roduced, the injector acting as a jet condenser. 
To make this clearer wə will refer to certain 
experiments, with their results, which we recently 
witnessed with this injector at the works of 
William Sellers and Co., Philadelphia, where they 
have a No. 6 exhaust steam injector in practical 
operation. The feed water showed a temperature 
of 64° when the exhaust steam valve was opened. 
The back pressure of steam in the exhaust pipe was 
was half a pound per square inch. Steam frat 
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came out of the overflow, then’ water, after which 
the injector went to work forcing water at a tem- 
perature of 168° to 175°, against a boiler pressure 
of 65 pounds. Immediately upon the starting of 
the injector, the back pressure in the exhaust pipe 
disappeared, and the vacuum gauge indicated half 
an inch to one inch of vacuum in the pipe. By 
repeated trials it was found that the injector would 
break and start automatically with a vacuum of 
one inch in the exhaust pipe, forcing water against 
a boiler pressure of 68}pounds. Upon trial, it was 
found that the injector would work against as 
boiler pressure of 98 pounds before the steam broke, 
It then started automatically. For higher pres- 
sures, from 75 pounds up to 150 pounds per square 
inch, a second steam nozzle is introduced, and a 
very smal] quantity of live steam is used from the 
boiler to help out with the exhaust. It will be 
understood that this injector at once takes the 
place of a heater and feed pump, the power fo 
operate it costing nothing. It, moreover, increases 
the available power of the engine, to which it is at- 
tached by its action as a condenser in removing the 
back pressure. We noticed, at the trial alluded to, 
that the vacuum gauge several times indicated a 
vacuum of 4in. in the exhaust pipe before the 
steam broke. This experiment was repeated 
several times. Another and equally interesting 
experiment tried was to turn on the water at 
8 pounds’ pressure in the feed pipe, and upon 
opening the throttle the injector went to work 
reducing the pressure in the the feed pipe to 
2 pounds. ‘The feed water was turned into a tank, 
having a head of one foot. The overflow from the 
tank and the injector were about equal. As soon 
as the injector started, the overflow from the tank 
ceased, proving that about double the quantity of 
water passed through the injector when working 
that could escape from the overflow when it was 
not working. The injector with which these 
experiments were tried was a No. 6, with a steam 
pipe 2}in. in diameter; overflow, ljin. delivery, 
2iin., feed water, lłin.— throwing 600 gallons of 
water per hour. 

An injector known as the Binary is made by a 
Manchester firm, but as its name implies, boiler 
steam as well as exhaust is invariably used. 


THE GEOGRAPHY OF PLANTS.* 


Ie ee: made to prove or disprove 
spontaneous generation reveal the fact that 
vegetation may be said to be almost ubiquitous ; 
wherever soil, heat, light and moisture are found, 
there the plant will appear; the very bodies in 
which we dwell, nay, even the bread intended to 
nourish them, is not unfrequently converted into a 
ficld teeming with vegetable life. On the earth, 
however, although plants may be said to grow 
every where—in tropic heat and arctic snow—their 
kinds, number and size depend on certain condi- 
tions resulting from the varying proportions in 
which soil, solar influence and moisture are sup- 
plied tothem. Of these, the effect of a change of soil 
was probably first observed; the influence of the 
solar rays, varied by proximity to mountains, or 
distance from the equator, could not long escape 
observation, and, finally, moisture and atmo- 
spheric influences would be noticed. These to- 
gether with human and animal agencies constitute 
the causes of vegetable distribution, but, in 
attempting to form a conception of the present 
appearance of the terrestrial flora, we must not 
lose sight of the principle of community of origin, 
the real key to geographical distribution, which 
tends to aggregate groups of related forms, as the 
former agencies tend to segregate, to disperse, or, 
as Darwin says, to modify. 

The first question that suggests itself to him who 
mein to trace the distribution of plant-life on 
the globe, a task, to some extent impossible, 
because of the immense tracts of land—and those 
with the most varied and copious vegetation—of 
the natural products of which our knowledge is 
still most deficient, is this: What was its origin? 
Were plants created where they grow, or did they 
spring up from seeds brought to their present loca- 
tions by accident or design? If the former, all 
attempts at accounting for their appearance thero 
are vain; but if the latter, the question arises, 
whence were they first brought? hat shall we 
regard as the centre of oreation, the home of the 
vegetable world? Closely connected with these 
inquiries is the question of the origin of species to 
our knowledge of which Darwin has contributed 
so much. Accepting the prevailing interpretation 
of Gen. i. 11, “God said, Let theo, carth bring forth 
grass,” &o., we see no difficulty in accounting for 
the appearance of plants wherever the conditions 
of soil and climate are favourable; and Creative 
Wisdom would call only those that are adapted to 
any district, or to the conditions of the earth 
at large into existence. Hence the essential 
likeness of vegetable forms would be in 
proportion to their degree of proximity, and we 


* Part of a paper read before the Lan*aster Plant Club, 
by Prof. R, K. Bucuog, of Lancaster, Peona., U.S.A. 


would expect to find well-defined areas of vegeta- 
tion distinguished by similarity of features—of 
form and appearance, as we find a certain resem- 
blance among the inhabitants of the same region. 
Such we may suppose to have been the case in the 
beginning; but the earth has undergone changes, 
and these have modified the existing forms. 
Geologists speak of ages, and they also speak of 
America as the ‘old world.’’ A close comparison 
of the Flora of the Arctic regions might lead to the 
belief that it is American in origin, whence it spread 
westward to Asia and Europe, for, as we travel 
from Northwestern Europe toward and through 
Asia, we find its traces getting stronger and 
stronger, notwithstanding that Scandinavia would 
according to older rules have been regarded as the 
centre of creation for the Arctic lands, and may 
now be termed the chief centre of preservation 
within the Arctic circle. The influence of physical 
end genetic causes has produced of this great 
northern, three secondary floras. Of these, the 
Arctic- Alpine Flora (consisting chiefly of 
lants of small stature, slow growth, and 
imited means of dispersion, compensated by 
long lives and great powers of endurance), 
is perhaps the most interesting. Hooker, 
estimating the whole Arctic flora at 762 species, 
found that 379 belonged to Arctic America, of 
which 269 are common to Scandinavia. Arctic 
Europe contains 616 species, and of these 586 are 
Scandinavian. The icy temperature of the glacial 
epoch would attract this flora towards the equator, 
but with the genial warmth of succeeding ages, an 
orderly retreat towards the poles would begin. 
Not all the species, however, would regain their 
original home ; some would find congenial abodes 
even on the hills and mountains of the tropics, so 
that the remarks of Hooker, that ‘‘ the Scandina- 
vian flora is present in every latitude of the globe, 
and is the only one that is so,” is found to be 
literally true. 

Descending to an examination and description of 
the vegetation constituting this flora, we find it 
composed almost entirely of cryptugamous plants, 
mosses, lichens, and fungi. Among the mosses, 
the pioneers of vegetation, the polytricha are used 
for mattresses by the Laplanders, and the plains of 
Siberia have put on a dense cloak of these cosmo- 
politan, interesting little evergreens, to protect 
them against the Boreal blasts. The lichens, 
those beautiful children of nature sunning them- 
selves in the dazzling rays that illumine Tropical 
Chimborazo, and clothing the icy surface of the 


Polar regions with a garment convertible in rain-. 


bow hues or healing balms; or into the staff 
of life for Tartar or Laplander for Sir John 
Franklin and his unfortunate companions. The 
fungi, or mushrooms, proverbial for won- 
derful rapidity of growth — puff-balls have 
been known to grow Gin. in diameter in a 
single night—unlike other plants, absorb oxygen 
and exhale carbonic acid. They abound in Sweden, 
which has produced more species upon a given area 
than any other known locality, except perhaps the 
Southern U.S. The larger fleshy forms, presenting 
an endless variety of graduated tents, exhibit, on 
being broken, beautiful changes of gorgeous hues. 
They are used as food and intoxicants by the in- 
habitants of Northern Europe and Asia, and as 
delicacies in more Southern climes. These, 
together with stunted forms of the willow birch, 
Azalea, and rhododendron, constitute the flora of 
the Arctic regions, adapted to prepare the soil for 
the production of grasses and herbs; for where 
now the tall sons of the forest joyously rear aloft 
their leafy coronals, the humble lichen lately 
clothed the naked rock. But, look beyond the 
lowly heads of the dwarfish Alpine shrubbery that 
forms a gloriously tinted border-land: a race of 
giants now approaches, and the flora of Irkutsk, 
richer than that of Berlin, presents a varied vege- 
tation of mixed origin and most extended geogra- 
phical range. Forest and prairie in delightful 
alternation constantly vary the prospect, and the 
Conifers—wholly confined to the Northern 
hemisphere—the pine, the spruce, and the fir, 
whose perpetual green enlivens the landscape, 
declare to the people of the North, that though 
snow and ice cover the ground, the inner life of 
plants, like Promethean fires, is never quenched. 
At their base is found the flax, the rice of the 
Indians, and oats, and the currant, the cranrasp 
and strawberry; the meadow grass, the prairie, 
‘tho gardens of the desert, for which the speech 
of England has no name.” 

The temperate zone, at which we next arrive, 
with its mean annual temperature varying from 
40° to 60°F., extends from 35° to nearly 60° N., 
embracing the Northern U. S., Europe, from the 
Alps to St. Petersburg, and Asia between the 
Himalaya and the Altai mountains. This is the 
zone of deciduous trees, and of the food-plants 
of civilised nations. The most numerous of the 
remaining characteristic orders are the umbelliferxe 
and the cruciferæ, of which the latter are almost 
confined tothe Northern hemisphere. Here abound 
‘t The monarch oak, the patriarch of the trees.” 
Here, too, is found the weeping willow, named the 
Salix Babylonica. 


The numerical proportion of 600 species of 
phænogamous plants, collected by Clauss and 
Goebel on the steppes of Southern Russia, was: 
grasses one-eleventh, composite one-seventh, and 
crucifera one-ninth ; the glumaces are one- 
seventh, the composite one-eighth, and tho cruci- 
fera one-eighteenth of all German phznogamous 

lants. 

S The warm zone, the zone of winter foliage, is 
situated between the temperate and the tropic of 
Cancer, and hasa mean temperature of from 60° 
to 72°F. Its characteristic vegetation consists of 
trees and shrubs which retain their foliage through- 
out the year, though their growth is interrapted 
during the winter. The leaves are in general 
tough, stiff, and glossy, but lack the delicate tints 
which adorn the foliage of deciduous trees in 
spring and summer, and the more gorgeous hues 
ofautamn. Here are found the live oak, myrtle, 
laurel, and oleander, and the box, invaluable in 
the arts: with the cotton, the miben, and the 
olive; the tea of China, the cup that cheers, but 
not inebriates. The rice, originally from India, 
was introdaced to Europe by the Macedonians, 
and is now successfully cultivated in our Southern 
states. Characteristic of this region are the fig, 
the orange, the pomegranate, the almond, and the 
choicest varieties of the vine. This isthe zone of 
the Southern U.S., Southern Europe and Northern 
Africa, that is, the shores of the Mediterranean, 
between the Alps and the Atlas, and Southern 
Asia. This is the vegetation that accompanies, and 
and always has accompanied, the flower of art and 
civilisation. p 

But we must hasten to cross into the tropics, the 
zone of palms and bananas, whose mean ann 
temperature varies from 72° to 82° F. Luxuriance 
of growth, great development of foliage, and im- 
mense variety of species distinguish the vegetation 
of this equatorial belt. The frail and delicate 
ferns of our acquaintance assume the proportion of 
trees rivalling the palms.in the beauty of their 
crown of foliage; the grasses of the temperate 
zones here become the sugar-cane, and the gigantic 
bamboo whose hollow stalk furnishes the principal 
building material. Grasses with joints at intervals 
of 17ft., palms attaining an altitude of 180ft., to 
which belong the palmettos of our Southern states, 
the most interesting in the vegetable kingdom, 
whose towering stems and enormous foliage im- 
press a peculiar grandeur on the landscape of the 
countries they inhabit ; bewildering in its fecundity, 
a single spathe of the date-palm contains about 
12,000 flowers, and another species has been com- 
puted to have 600,000 flowers upon a single indi- 
vidual. Nor must we forget the cocoanut-palm of 
the East Indies. The Cingalese builds his house of 
its trunk, and thatches the roof with its leaves ; 
his children sleep in a rude hammock made of the 
husk of the fruit; his meal is scraped cocoanut, 
boiled over a fire of cocoanut-shells and husks, 
and is eaten from a dish of its leaves with a spoon 
of its shell. In his canoe, made of its trunk, he 
carries a torch of its leaves, and fishes with a net 
of its fibre; with its juice he quenches both his 
natural and artificial thirst, and dances to the 
music of cocoa castanets. He anoints himself 
with cocoanut-oil, and cures himself with medicine 
made from the tree. Yea, over his cradle, and 
over his grave, a bunch of cocoanut blossoms is 
hung to charm away evil spirits. The comparative 
exuberance of their foliage may be understood if 
we conceive our white and fragrant water-lily 
transformed into the Victoria regia, whose leaves, 
from 6ft. to 12ft. in diameter, afford a sure footing 
for aquatic birds watching for their prey, and 
whose flowers measure from 12in. to 16in. across, 
aud of their fruit, from the Talipat-palm, whose 
leaves are 30ft.in breadth, and whose single crop 
of fruit feasts a whole country. 

Especially striking is the variety of plants grow- 
ing in the same locality; the forests are not com- 
posed of single families like the pine or the oak of 
the temperate zones, but rather of a matted 
vegetation of forest trees, bamboos, coarse grasses, 
creeping and climbing plants, o’ertopped by columns 
of graceful palms, waving to and fro, a forest above 
a forest. | 

Time will permit me merely to glance at a few 
general facts touching the distribution and migra- 
tion of individual plants :—I. The present con- 
dition and distribution of terrestrial vegetation is 
the result of previous geological changes in the 
condition of the earth, modified by changes intro- 
duced by the agency of man, the lower animals and 
the elements. Lichens in the North and portulaca 
in the tropics clothe the naked rock and form layers 
of vegetable mould to be succeeded by grasses, 
herbs, and shrubs, until at last the majestic oak or 
the slender palm lifts up its head, thus exhibiting a 
most striking parallel to the suceessive stages of 
socicty, and clearly showing how the superior 
civilisation rests upon and grows out of the suc- 
cessive inferior. ‘The extent of the habitat of 
plants depends on the degeee of cold they can 
endure. Perhaps the best exemplification gf this 
can be found in the humble grass Trisetu spi- 
catum, which is found from 54° S. to 72° +, OF 
ina range of 127° latitude extending Terra 
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Del Fuego, along the Andes and Rocky Mountains 
to Iceland and across Europe, along the Alps, and 
the Altai in Asia to Kamtschatka. But this seems 
to be equally and the only inhabitant of the oppo- 
site polar regions. Its counterpart is furnished in 
the range of the peach transported by the agency 
of man from China through Asia and Europe to 
California, or of the wheat cultivated B.o. 2700 by 
the Celestials, and now belting the two Continents 
until its harvests in the golden state surpass in 
value the product of its auriferous mines. 

An idea, although inadequate, of the modifica- 
tions of the existing flora which man has produced, 
may be had if we consider, not only the changes in 
individual plants brought about by cultivation, but 
more especially the utter annihilation of the forests 
and prairies of our own country, and the consequent 
occupation of the soil by the cereals. Can we 
realise the thousands of species thus destroyed ? 
And this war of extermination has continued at 
least since the dawn of history! Nor has the de~ 
struction been limited to those directly extermi- 
nated, but others dependent upon these have also 

erished ; moreover, the destruction of the forests 
materially changed the climate, and this in its 
turn has brought death to others: thus man’s 
destructive agency may well be called unceasing, 
and the whole creation groaneth and travaileth 
until now, waiting for its redemption. 

1I. This brings us to the fact that the forms of 

organic beings are mutually dependent, hence if in 
any particular locality, the number of species of a 
certain family, as of the composite, is known, an 
approximate conclusion can be formed of the 
number of any, and of all the phænogamia ; that 
is, the number of the composite determines the 
number of the lezumivose, and so of the rest, and 
ofall, The numerical proportion of seven large 
families in the temperate zone is as follows:— 
Glumaceæ, including the grasses one-eighth (grasses 
alone one-twelfth) : composite, one-eighth ; 
leguminore, one-eighteenth ; labiatw, one twenty- 
fourth; umbelliferæ, one-fertieth; amentacen, 
one forty-fifth ; cruciferm, one-nineteenth. In 
examining the increase or decrease of any par- 
ticular form of plant life, the rate must also be 
taken into account. Thus the Jeguminosm de- 
crease from the equator towards the north pole, in 
the first 10° they stand at one-tenth, between 45° 
and 52° at one-eighteenth ; 67° and 60° one thirty- 
fifth. The rubiacex, the euphorbeacem, and the 
malvacece decreased the same direction, while the 
glumacex, the ericacew, and amentaccre decrease 
in the opposite direction. The composite, labiate, 
umbellifere, and cruciferæ decrease from the 
Temperate Zones, both directions, towards the pole 
and towards the Equator, the umbellifere aud 
cruciferæ most rapidly towards the latter. The 
cruciferæ are three times more numerous in Europe 
than in the United States. The labiates are repre- 
sented by one, the umbelliferse by two, and all the 
phewnogamia by 315 species. 

III. As we recede towards the limits of vegeta- 
tion, whether in latitude or altitude, the order 
seems to be trees and vines, shrubs, herbs, grass 
and cryptogams, mosses and lichens. Of phareno- 
gamous plants, the grasses are the outposts every- 
where, and they reach 183° nearer the North than 
the South pole. Dr. Eights, visiting the South 
Shetland Islands, latitude 62° S., found a small 
grass, the Aira Antarctica, the most Southern 
flowering plant known. Cockburn Island, 64° 12’ 
S., which produces only cryptogams; mosses and 
lichens seem to be Ultima Thule of Antarctic vege- 
tation. There is also a difference in the number of 
species belonging to Antarctic phenogamous vege- 
tation at equal latitudes, Iceland has five times 
as many phænogamous plants as the southern 
Lord Auckland and Campbell’s Island group; but 
Antarctic plant life, though more uniform, is richer 
in sap and more luxuriant. In the most northern 
portion of the plain of Siberia, the northernmost 
limit of trees and shrubs, of conifers and amen- 
tacex, is found on Admiral Wrangel’s beautiful 
chart at 673° North latitude; but towards the west 
at the Lena at 71°, and Walden island S0}° North, 
has ten species of phenogamous plants. 


MEASUREMENT OF CURVATURE 
AND REFRACTIVE INDEX.* 


By C. Vernon Boys, A.R.S.M., Demonstrator of 
Physics at the Normal School of Science, 
South Kensington. 


F the methods best known for measuring the 
curvature of surfaces, that depending on the 
spherometer is both accurate and convenient in the 
case of surfaces of suflicient diameter and where 
the curvature is not too small. The reflection-test, 
depending on the observation with a telescope of 
two images projected on a scale, is certainly not 
convenient, nor is it capable of giving very 
accurate results. While endeavouring to find some 
more satisfactory way of examining the curvature 


* From the Philosophical Magazine. 
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of the surfaces of lenses that would be both accurate 
and simple, I discovered the method which I am 
about to describe. Though, from its great 
simplicity, I can hardly expect it to be new to every 
one, yet I have never heard of its being employed, 
nor do those to whom I have shown it remember 
to have seen it before. Therefore, even if it should 
be shown that this method is not new, it is certainly 
so little known that I think it worthy of 
attention, 

The centre-of-curvature test known as Foucault’s 
test, which is used to examine the figure of the 
mirrors of reflecting telescopes, gives, perhaps, the 
most delicate means of examining form that exists. 
By its means the expansion by heat of a portion of 
the surface produced by touching it with the finger 
is rendered evident, as an apparent mountain 
standing out of the glass, which takes from five to 
fifteen minutes to disappear; and the warm air 
leaving a hand held between the centre of curva- 
ture and the surface has the appearance of flames 
of fire. In each of these cases no other system of 
observation could show in so striking and conspi- 
cuous a manner effects depending on so slight a 
cause. 

The examination at the centre of curvature is 
carried out in this way :—The mirror is placed in a 
convenient support so that its surface is vertical; 
and in front of it is placed a lamp with an opaque 
chimney, through which some pin-holes have been 
made. If one of these holes is near the centre of 
curvature, the light leaving it and reflected by the 
surface is brought to a focus on the other side of 
the centre. This focus is then found; and the 
lamp is moved till the focus is as near the chimney 
as will allow of its observation. A piece of thin 
sheet-metal, with a straight edge, is then placed so 
that it may be moved to or from the mirror or 
laterally. Now, if the edge of this is sufficiently 
on one side to let the light pass the focus, an eye 
immediately behind the focus will see the mirror 
filled with light ; but if it is gradually moved across 
while the eye still watches the mirror, the illumina- 
tion of the latter will appear to die away in the 
same direction as, or in the opposite direction to, 
the movement of the edge, or uniformly, according 
as the edge is between the mirror and the focus, or 
between the eye and the focus, or at the focus. 
By this means, and by this means only, can the 
different radii of curvature of the successive zones 
of a parabolic mirror whose radius of curvature is 
twenty times its diameter be accurately measured. 
The close contact between the parabola and circle 
is due to the fact that it is one of the third order. 
I think it worth mentioning that the formula 
given by Dr. Draper in the ‘Smithsonian Contribu- 
tions to Knowledge,’ vol. xiv. (1865), for testing 
the true parabolic form, gives only half the devia- 
tion from the sphere, as was pointed out by a 
correspondent of the Enciisa MrcHANIC who 
signs himself ‘‘ Orderic Vital,” and was confirmed 
by Mr. E. H. Liveing and myself.* Ihave gone 
thus fully into the Foucault test, as my method 
involves the same general principle—viz. making 
the rays return along the path whence they came. 

Before considering the general case applicable to 
any kind of lens, I think it best first to show the 
simplicity of the method in a particular and 
common case—that of a thin equiconvex lens. Fix 
an ordinary spectacle-lens in a clip, with its 
principal plane vertical ; in front of it place a card 
with a small hole in it; and illuminate the hole 
with a candle-flame. It will be found that, when 
the lens is at a certain distance from the card, 
there is an inverted image of the hole formed on 
the card. When this is the case, the light leaving 
the hole and meeting the front surface of the lens 
is refracted and meets the back surface normally : 
most of the light passes through; but a small portion 
is reflected back along the path whence it came, and 
is sufficient to produce an image easily visible in 
the day. This distance of the card from the lens, 
which is the apparent radius of curvature of the 
back surface seen through the front surface, is 
throughout this paper called f. The true focal 
length, F, of the same lens may be observed in the 
usual way; but itis more conveniently found by 
fixing a plane surface of glass behind the lens, 
when it will be found that another image may be 
produced when the lens is about twice as far from 
the card us it was before. Since an image is pro- 
duced, the light must have returned along the 
path whence it came, and must therefore have 
struck the plane surface normally—that is, have 
left the lons and returned to it as a parallel beam ; 
therefore, the card is at the principal focus. For 
a plane glass surface a piece of plate glass blacked 
at the back, or the surface of a prism may be used. 
The observations of the distances F and f can be 
easily and accurately made; then the radius 
of curvature may be found from the formula 


R= w- 
= Jy 
as I shall presently show. 


Before doing so, however, I think if well to 
describe the most accurate method of observing the 


*Encuisu Mrecoanic, Vol. XXXI., pp. 89, 184, 207. 
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distances F and f. The card with the pin-hole is 


convenient ; but it is difficult to find the place with 


great accuracy where the focus is most sharply 
defined, and to measure the distance when found. 
All difficulty is completely avoided by the follow- 
ing plan :—Take a piece of thin sheet-metal, of the 
size and shape shown in Fig. 1, and fix in 
front of it, in the position shown by the dotted 
line, a small reflecting prism, so that when 
a small bright flame is placed on one side 
of the prism a beam of light leaves the 
slit in the plate. Replace the card by this 
plate and prism, and move the lens till the 
acrial image of the slit is formed in the corner, 
close by the edge of the prism. To examine the 
position of the image with greater precision, an 
ordinary positive eyepiece will be found con- 
venient. When the image and the slit are equally 
distant from the lens, there will be no relative 
movement on moving the eye; if there is relative 
movement, the distance between the lens and the 
plate must be increased or diminished according 
as the plate or the image appears to move with the 
eye. When the distance has been properly ad- 
justed, it is easily measured by resting a scale on 
the continuation of the lower edge of the slit, and 
moving it till it touches the surface of the lens. 
The position of the edge of the prism or of the slit 
may then be read with great accuracy ; and it will 
be found that, on repeating the observations 
several times, a discrepancy more than a tenth of 
a millimetre between any of the measures need not 
occur. 

Instead of observing the position with an eye- 
piece, the Foucault plan may be adopted. Place 
the eye immediately behind the edge of the prism, 
so that all the light forming the image enters the 
eye. Move the prism laterully towards the image, 
which, of course, moves to meet it, and observe 
whether the light which fills the lens dies away 
uniformly, or whether it seems to retreat from one 
edge of the lens. If the retreat is in the same 
direction as the movement of the prism-plate, the 
distance is too small; if in the opposite direction, 
too great. Either of these systems will give ac- 
curate results; I prefer the first, as tiring the eve 
less and being, especially with snall lenses, the 
more accurate. 

A convenient support for the lens is made by 
boring a hole, with a less diameter than the lens, 
in a piece of thin parallel-sided wood. The lens 
may be slipped under two clips, so as to rest 
against the edge of the hole on one side of the 
wood. Onthe other side a piece of plate glass, 
blacked at the back, is cemented or held in a 
similar way by clips. If this piece of wood is fixed 
vertically on a horizontal slide, it may be moved 
away from the prism-plate, and the distances f 
and F determined in a few minutes. Fig. Zisa 
horizontal section of the arrangement when the 

rincipal focus F is being determined. The dotted 
ine shows the position for f. 

If instead of a lens a single surface only is to be 
measured, there is, of course, no difficulty in the 
case of a concave surface; but a convex surface 
may have its curvature determined in the follow- 
ing way :—Arrange the prism-plate and flame as 
before. Ata distance in front of the prism-plate, 
more than its focal length, fix a converging lens, 
preferably achromatic. Observe the position of 
the aérial image on the other side of the lens, and 
make it coincident with the edge of a plate of 
metal, #2. The positions must be so adjusted that 
the distance of » from the lens is greater than the 
radius, of curvature of the given surface. Now 
place this surface between the metal plate and the 
lens, and move it till an image is formed accurately 
by the side of the prism. Then the light imping- 
ing on the convex surface has been reflected back 
along the path whence it came, and has, therefore, 
struck that surface normally ; therefore, the place 
m, where those rays would have met had they not 
been intercepted, is the centre of curvature of the 
convex surface. Its radius of curvature can, 
therefore, be moasured by suitably - formed 
callipers. Fig. 3 is a horizontal section of the 
arrangement. 


F 
I have stated above that R = ey in the case 


of a thin equi-convex lens. This must now be 
proved, and the more general case of! any kind of 
lens treated next. First, consider that the lens is 
so thin that any normal to either surface cuts each 
at points appreciubly equally distant from the axis. 
Since the image which is produced is partly 
formed of rays which are near the axis, 
these rays meet the axis at angles so small that 
the tangent, the sine, and the arc are convertible 
terms. If the lens is large and not of very long 
focus, this will not be true of rays from near the 
edge of the lens; but as these rays are not 
necessary for the image, the central ones alone 
may be employed, and by them the curvature of 
the whole surface, if spherical, determined. 

On the front surface take any point p, and 
through it draw a radius nR, of the back surface. 
Join p with f, the apparent centre of curvature of 
the back as seen through the front surface. Draw 
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also through y a radius ab of the front surface and 
a line de parallel to the axis. Then the angles 
mpd, dpb, ape are equal to one another. Call these 
angles6. The angle apf = p x angle mpb = p20; 
pone the angle cpf = u29 -—6. But the angle 
eph = 0; 


By the property of equiconvex lenses, p 
+1; 


j RoR = Ff 
= f Š 
“op = op MIR = wy 


- or, in a thin equiconvex lens, the radius is equal 
to the product divided by the difference of the 
principal focal length and the apparent radius of 
the back as seen through the front surface. 

It might be expected that, as this formula has 
been deduced from a specially simple case, a more 
complicated one would be necessary if the two 
sides of the lens were not equally curved, or if one 
surface were plane or concave. But such is not 
the case ; the same formula applies in every possi- 
ble case, though, as will be shown, experimental 
difficulty occurs in the case of a diverging menis- 


cus. 

The prot of the formula in the case of a thin 
lens which is not equiconvex is similar to that 
already given. Muke the same construction as 
before, and let R: R: be the centres of the surfaces 
l and 2, and fı the apparent centre of 1 seen 
through 2. Also let R, = nR,. Call each of the 
angles mpd, cpRi, 0; then the angles dpRe and apc 
will each equal 7§. As the angle apf = pu x 
angle mpR, = p(l + n)6,.°. angle cpf = p(l + 
n) — n9. But angle cpRi ; 


= y, 


R, 
foe = uny len. 
oe ) 


Substitute = for n, and it will be found that 
2 


_ R(f +R.) 
JR + k) 
A similar proof will show that 


H 


rays were sent so as to converge upon it, they 
would return as though they had come from it. 
Its position -could be determined experimentally 
by the method given for a convex surface ; 
but as the true radius can be determined directly, 


there is no necessity to find this imaginary apparent 
radius. 


p=R hR) a., EEA o) AFIL. 5S 
faRı + Re) 
By th t 
PAS a Tf ee i Let the concavity of surface 1 increase; the next 
(ie Hl, vc eeeeeee ---(3) | particular case is that of a watch-glass, where R, 


F(R: + R,) 


where F is the principal focal length. 
By combining (1) and (8), 


l _1_1 -F 
R A F’ Nt re . .. (4) 
By combining (2) and (3), 
1_1_1 ja Fh 
ETATE or, R: = = ee (5) 
By combining (1) and (2), 
ee. (6) 


It is not a little surprising that, whatever the 
refractive index of the material of the glass, or the 
‘curvature of the front surface, the curvature of the 
back surface can always be obtained from an ex- 
. premien in which both apparently are omitted. 

ey are both, of course, involved in each observa- 
tion, F and f, which accounts for the possibility of 
their being eliminated. 

It is interesting to follow the changes which 
occur between the two extreme limits of form—a 
double convex and a double concave lens. Take a 
double convex lens, and suppose one of the surfaces 
to be gradually pushed in; when it has become 
plane we have the first particular case—a plano- 
convex lens. Call the flat surface 1 and the con- 
vex surface 2; then, by (4), 


.. fi = F, or the apparent centre of curvature of 
the flat surface seen through the round surface is 


at the principal focus. By (5), 
Terkel 
R fh k, 
R: 


since F = ; .. Re = H fa or the apparent 
Tadius of 2 is less than the true radius in the ratio 
of p to I. 

lf the pushing-in process is continued, the sur- 
face 1 will become concave. Four observations 
can then be made—F, fi. fa, and Ri; therefore, 
R. may be found by either of the equations (5) or 
(6). As the surface 1 becomes more concave, its 
apparent centre on the other side of the lens will 
retreat to an infinite distance; and then the con- 
cave side will appear flat when viewed through 
the convex surface. This is the case when R, = 
— F, as may be shown by making fı = © in (4), 
or as is obvious from a diagram. When R, be- 
comes less than this, fı becomes an imaginary 
point on the other side of the lens, such that, if 


= — R. en F becomes infinite, and the two 
points fz and Ri become coincident. When the 
surface 1 becomes still more concave, F becomes 
negative and virtual, and Ri and fe pass one 
another. The experimental determination now 
becomes more difficult; for neither can F or f} be 
observed directly; but still the equations (5) and 
(6) hold. They may each be found by the method 
for a convex surface, which is less convenient than 
the direct method. 

If the concavity of the surface 1 continues to in- 
crease, another limit will be reached, at which 

2 becomes infinite. This is obviously the case 
when R: = — F ; that is, when the focal length has 
been so shortened by the increasing concavity as to 
be equal to the radius of the convex surface. When 
this is the case, the surface 1 seen through 2 
appears plane. When the concavity passes this 
limit, f2 becomes negative and imaginary, and the 
experimental difficulty is still further increased, for 
R, only can be directly observed; but still the 
equations (4), (5), and (6) are true. No further 
increase in the concavity of 1 will produce any new 
conditions. Now, the curvature of 1 remaining 
constant, let 2 become flatter; when it has become 
plane, there is no occasion to observe F. fi, or 
fz to determine the form of the surfaces. hen 2 
becomes concave also, the curvature of each sur- 
face can bedirectly measured; and all difficulty 
is removed. Every possible case has now been 
considered ; and though the equations are always 
true, experimental difficulty only occurs in the two 
classes of diverging meniscus. 

If a parallel beam of light falls on the lens, it 
will be refracted at the front surface, partly 
reflected from the back, and again refracted at the 
back surface, and be brought to a focus at a dis- 
tance from the lens equal to half the apparent 
radius. 

As the light, in its passage to and from the 
apparent centre fı, is twice refracted by 2 and 
once reflected by 1, it would seem at first sight that 
the value of fı might be obtained by combining in 
the usual way the expression for twice the focal 
length of an equiconvex lens with surfaces having 
the same curvature as 2 and the radius of 1; thus 

1 ZF Ri 

But this operation, depending on a false assump- 
tion, leads to an erroneous result. It makes 
f= L instead of OOE. eae 

! TR- iR +R? u —1Ri+ uR 
The error arises in this way:—When a double 
convex lens is employed, either to bring or to 


hurry light to a focus, the bending-powers of the |F = 


two surfaces depend on the angles they make with 


the ray in the lens. Now, if one of these angles 

great, the other must be small; so that, as a com- 
bination, they have the same focus-shortening 
power, however the light falls on them. But when 
a ray passing from and returning to the apparent 
centre f strikes the front surface, that surface 


makes an angle with the ray in the lens which is 


F R F 


greater than the mean in the ordinary way ; there- 
fore the surface produces a greater diverting 
effect; and hence the distance f is less than it 
would be if the supposition made were correct. 

All that has been shown at present is only true 
when the thickness of the lens is inappreciable. 
Wnen this is not the case, rays, whether from the 
principal focus F or from an apparent centre f, will 
not cut the two surfaces at points equidistant from 
the axis. First, consider the case of an equiconvex 
lens. Let Fig. 5 represent a portion of a thick 
equiconvex lens. As before, since the central rays 
are sufficient to give an image, arcs, sines, and 
tangents may. be considered identical. On one 
surface take any point p. Through it draw a 
radius yR, and the line pic parallel to the axis. 
Now a ray of light parallel to the axis, meeting 
the surface in the point » with an angle of inci- 
dence equal to 6, will be refracted so that the 


angle dpe is equal to : ; therefore the angle bpd = 


pee. Therefore the line pd continued will 


meet the axis in a point a such that 


pa =H eevee 


= (1) 
But this ray is diverted at the point d, and bent 
down 80 as to meet the axis at the principal focus 
F. It is required to find the length dF, or, shortly, 
F—that is, the distance of the principal focus from 
the surface. Since the line pa has cut the front 
surface at a point d nearer the axis than p, the 
inclination of the normal, és, at d will be less than 
0, and will equal 26 if 


m= Pa—! 


s ada seaea(2) 
; PE pa 

t being the thickness of the lens. Now the angle 

pas the angle dòp + the angle bpd = 

9 (” +H =- =) therefore the angle 'tdF = 

po (™ + t=), and the angle 


ga = uo (m + a" -) = m8 = 


———$ 


; f O(L+mye — 1) Sie paae eee E) 
Since the lines dF and da leave the same point d 
with different inclinations, they will meet the axis 


at distances which are inversely as these angles. 


Therefore 
da _ l+mp=1 ___— 
F~” pol Feit; 
therefore P R 
t RE ‘) 
edo gs oe EE A 
p(l + m) ZpR—t(p- 2) ooeeee(4) 
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by (1) and (2). 
cipal focus from the surface of the Jens. 


The distance ef of the apparent centre from the 
surface may be found in a similar way. The 
normal at e makes an angle 7 less than 6, such that 


ate . (5) 
The angle pet = (n + 1) 0: the angel cef = u (n + 


R-¢ 


n= C O E E E ede LEE SE E EE 


R 


1) 0; and the angle icf = 6 [u (n + 1) — n). 
Therefore 
poo ee 
R-¢ B(nm+il)—n 
RR — 


, and ef = 


p=) R=) +R" 
surface. By (6), 
pe ET ARS) 
f (QR — t) 


Substitute this value of u in (4); on simplifying, it 


will be found that 
F 


R-RE aN ce 
o as, 


— £ 


from which R may be found if F, f, and ¢ are given. 


If ¢ is made equal to 0, equation (7) gives 


The first result is the same as that already found 
for a thin lens; while the value — f seems to have 


no physical meaning. 
If the thick lens is not equiconvex, there are five 


observations possible—the distances of the two 
apparent ceutres from the surfaces, the distances of 
the two principal foci from the surfaces and the 


thickness; but there are only three things to be de- 


termined—the two real radii and the refructive 
index: therefore the equations for Ri, R,. and p 
The following are 
the expressions which may be found by a siwilar 
treatment of Fig. 5 to that already employed in the 
case of the equiconvex lens, if it be remembered 


that all the angles made by surface 1 are = times 


must be capable of solution. 


Vv 
those made by surface 2 at the same distance from 


the axis. They are 
-P R-t 
Py Se a 
fei + li, -O +0? 
-Re a 
F: = R! : 
(Ri + ke -t+ 
See) Rre ee eee 
J yt (bi + R-t) -— (Ky -- 0’ 
f= os 


Re csore Pee Oe 
‘pity FR- 4 - (Re - 0" 

The first two of these «quations give 

— H — R’ (pt —1) . 

fi — Kat (u — 1)’ 

and the second two pie 

p= [Bet Ji kit andy = Kith ky A 
Ji (Ki + Ky — ¢) Ja (Ri + Ry — t) 


By these u may be eliminated. The solution for 


R, and R, I have not obtained ; but I do not thiuk 
there is auy difficulty. 

The following application to the case of liquids of 
the principle of making the rays return along the 
path whence they came, forms a neat though im- 
practicable method of determining their refractive 


index when greater than 4/z:—Replace the cross- 
wires of a telescope by the prism-plate, as already 
described, but in which the slit is longer and 
adjustable. Fix opposite the object-glass a piece 
of parallel - sideå plate-glass, with its plane 
at right angles to the optical axis. The cor- 
rectness of this adjustment may obviously be 
determined at the eyepiece. Let the glass plate 
form the bottom of a trough in which the liquid 
may be placed, and let there be under this a dish 
containing mercury. Now, there is acertain incli- 
nation of the telescope at which the beam from 
the illuminated slit, rendered parallel by the ubject 
glass, is refracted at the free suiface ot the liquid, 
and again at the surfaces of the glass plate, so as 
to leave the latter vertically ; then, striking the 
mercury, it returns along the path whence it came, 
and may be viewed by the eyepiece. Under these 
conditions the beam of light on either side of the 
prism is at right angles to the opposite side; there- 
fore they make equal angles with the adjacent 
sides, and the prism is at minimum deviation. 
Calling the inclination of the telescope 9, we have 


š . J Si oe aE A ot 
sin. 9 = p sin. 73 therefore, p = y 2 (1 + cus. 9). 


The telescope may be first inclined on one side and 
then on thc other, and half the angle moved over 
taken as 4. Ihave found it utterly impossible to 
get the sodium-line to keep still fora moment, or 
to be even fairly defined, as every movement 
in the neighbourhood prcduccs a tremor on 
the surface of the liquids, which in the 


This is the distance of the prin- 


vases) 


This is the distance of the apparent centre from the 


Science Schools at Kensington at any rate, is so 
continuous as to make it impossible to observe with 
accuracy. I should have said that the top of the 
prism must be covered in with a glass plate, to 
prevent the evaporation and consequent superficial 
cooling of the liquid forming the prism, which 
causes striae in the liquid, spoiling definition even 
more than the continuous tremor. 

Helmholtz and others have shown that, during 
accommodation of the eye for pear objects, the 
cornea does not change in curvature, the front 
surface of the lens becomes more curved and 
advances, and the back surface does not appreci- 
ably change. The proof given is that the images 
of alight produced by reflection from the cornea 
and from the back surface of the lens do not 
change, while that produced by the front surface 
of the lens advances and becomes smaller. Now, 
it would appear at first sight that these observa- 
tions prove a flattening of the back surface of the 
lens during accommodation; for if it did not 
change in curvature, the rays of light passing 
twice through the more curved front surface would 
sooner come to a focus; but since they do not 
apparently sooner come to a focus, it would seem 
that a flattening of the back surface must have 
Occurred to counteract the shortening influence of 
the more curved front surface. In the case of 
ordinary lenses this would be so; but it so happens 
that in the crystalline lens the focus by reflection 
is formed within it, and so the more curved front 
surface magnifies the smaller image, which there- 
fore appears unchanged. 

While on the subject of reflection in lenses, I 
think it worth while to mention that convex lenses 
silvered at the back make excellent and easily- 
constructed concave mirrors. Since both surfaces 
conduce to brivg light to a focus, flatter curves 
may be used than are necessary for a plain concave 
reflector of the same focal length; also, since the 
two surfaces are not parallel, false images are not 
produced; so that the advantage of glass silvered 
at the back remains, without the usual disad- 
vantage. A spectacle-lens of about din. focal 
length, silvered at the back and mounted, forms an 
eye-glass (I mean a glass for examining the eye) 
which every one who works iu metal should pos- 
sess. I have found by its means specks of metal 
thrown from the lathe, which were utterly invisi- 
ble hy other means, but which were nevertheless 
exceedipgly painful. 


RECENT ADVANCES IN PHOTO- 


GRAPHY.—II.* 
By Capt. ABNEY, R.E., ERS. 


I NOW propose to bring before you another 
developer, which is also able to work without 
arestrainer; but before I do that, I should like 
you to take note of an improvement, which has 
been lately introduced by Mr. Berkeley, in the 
ordinary alkaline developer. With the pyrogallic 
acid solution is mixed four times the weight of 
sulphite of soda. The action, apparently, is this 
—the sulphite of soda absorbs the oxygen with 
greater avidity than does the pyrogallic acid, thus 
leaving the pyrogallic acid free to do its work, 
and, consequently, we have a developer which re- 
mains uncoloured for a very long period indeed. 
I holdin my hand a bottle which was presented to 
me by Mr. Berkeley, some time ago, which I read 
was made up on October 13th, 1881. This contains 
four times the quantity of sulphite of soda that it 
does of pyrogallic acid. Here is another bottle of 
pyrogallic acid, made considerably Jater—some 
time in January—and you will see the difference in 
colour between the two. The one is slightly 
yellow in tint; the other, a deep muddy brown. I 
consider that this introduction of sulphite of soda 
into the developer is one of the most remarkable 
improvements in alkaline development, and I hope 
that those practical photographers present will not 
hesitate to try the formula which Mr. Berkeley has 
lately published. 

I now propose to show you the practical use 
of the developer to which I referred when I com- 
menced. It isa new one, but has not been used to 
any very great extent, I am afraid, on account of 
the high price it used to fetch. I refer to hydro- 
kinone; the first quantity I bought cost me 12s. a 
drachm ; but, I am happy to say, it is now only 8s. 
an ounce, and one grain of it goes so far that it is 
as active as two grains of pyrogallic acid, for it is 
» much more powerful absorber of oxygen than 
pyrogallic acid; an advantage with it is, that you 
ure able to use it without any restrainer. You can 
even develop chloride of silver without adding any 
soluble alkaline haloid to it, which photographers 
know is essential when using even a very weak 
pyrogallic and alkaline development. To illustrate 
this, I have an opal glass plate whick is covered 
with a film of collodion containing chloride of 
silver. Until quite recently, this was a film which 


it was almost impossible to develop by the alkaline | 


* Condensed from a s: ries of Cantor Lectures delivered 
before the Society of Arts. 


oriron methods; but, thanks to Dr. Eder, we are 
able now to develop chloride of silver exactly in the 
same way as we can bromide of silver. To save 
time, I gave the plate a short exposure just before 
the lecture. In this cell I have now simply dydro- 
kinone and ammonia, and I think you will see that 
it develops the plate without the slightest trace of 
fog. I have taken the opal glass as the back-ground, 
so that you will be better able to see the result ; it 
come out very gently and gradually. Thus you 
see that this new developer works without any re- 
strainer whatever, even when snch a troublesome 
salt as silver chloride is used. Not having any 
restrainer, it is able to give a better detail, and 
allow a shorter exposure in the camera than if the 
ordinary alkaline developer was used. This 
development is applicable not only for collodio- 
chloride, but fcr collodio-bromide plates, or for 
gelatino-bromide plates—in fact, any plate with 
which you work, even iodide. [The perfectly 
developed image was then shown. ] 

I promised last lecture that I would show you 
how very easy it was to develop iodide of silver 
with either the alkaline or the ferrous oxalate 
developer. Yousaw in my last lecture how we 
could develop the iodide with silver and gallic acid, 
but it becomes a very different thing—at least it 
was always so considered—when you have to 
develop a plate containing simply iodide with 
nothing but an oxalate developer, such as I have 
here. In this frame I have a paper which is coated 
with pure iodide of silver—not a particle of bromide 
or chloride in it; I will give it a slight exposure, 
and I propose to develop it on the screen before 
you. Iwill simply immerse itin water, and use 
some of the same ferrous citro-oxalate which I 
introduced to your notice last week. It will be 
apparent with what facility the iocide of silver can 
be developed. The paper, where viewed in the 
yellow light, is apparently colourless, although 
really itis yellow. If everything be correct, you 
will see that we get an image developing out 
rapidly, which is formed of pure metallic silver, 
produced from the sub-iodide at first, and then led, 
as it were, from the adjacent iodide. [The picture 
was fully developed.) We now have a practical 
demonstration that you can develop iodide just as 
easily as you can bromide, whichis a desideratum 
when you come to consider the composition of 
gelatine plates, with which we may bave to deal 
more fully in subsequent lectures. Having fulfilled 
my promise with regard to this, the next point I 
wish to call the attention of the meeting to is the 
action of sensitisers. I should like to explain to 
some of you who are not initiated in the mysteries 
of photography, what a sensitiser is. I will throw 
a diagram on the screen, and then you will be able 
to understand better what I mean. When you have 
chloride of silver, for instance, exposed to light, 
you have a new compound formed, which is called 
sub-chloride, or argentous chloride (Ag, Cle = Ag 
Cl + Cl), and chlorine liberated. This chlorine is 
a very obstinate thing to eliminate, if you do not 
give it something that can take it up; for instance, 
if you place pertectly dry chloride of silver in 
vacuo, without any trace of organic matter present, 
you will find, if it is exposed to brilliant sun-light 
for months, you get no darkening action. If such 
a white powder was submitted to you, totest by 
its darkening, you would say at once that it was 
not chloride of silver, because it was not darkened, 
since one of the tests of chloride of silver, amongst 
chemists, is, that it shall darken in the light. Here 
I have alittle bulb of it which was prepared, dried 
carefully, and sealed up, the vacuum being made 
by means of a Sprengel pump. This tube has been 
exposed for months to light, and it is as pure a 
white as the very first day it was put into the bulb. 
Another experiment was made at the same time; a 
bulb was prepared, but in using the Sprengel pump, 
unfortunately, as I then thought, a small globule 
of mercury got in the vacuum, and was sealed up 
with the chloride; the consequence was, that the 
chloride of silver immediately darkened ; although 
the mercury was not in contact with the chloride of 
silver, the chlorine flew to the mercury, and formed 
chioride of mercury. This is an instructive ex- 
periment, showing that merely in the presence of 
something that will mop up the chlorine, chloride 
of silver will darken. Here is another darkened 
bulb, which is chloride of silver, which was sealed 
up, notin vacuo, but in hydrogen. Now, hydrogen, 
as you are perfectly aware, can combine with 
chlorine to form a gas, which we call hydro-chloric 
acid, s0, when the chlorine was in the presence of 
hydrogen, it combined with it, instead of returning 
to re-combine with the sub-chloride of silver. 


Ag, I, Ag. I + I. 


On the screen is a diagram showing these reacticns 
of the two other haloid salts of silver. I have already 
shown you the diagram of silver chloride, and its 
splitting up by light. 

Silver iodide splits up into silver sub-iodide and 
iodine. 


— 
— 


Ag: Brz = Ag, Br + Br. 


Silver bromide, when exposed to light, splits up 
into silver sub-bromide and bromine. 


472 
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New, in order that there shall be a ready 
darkeniog of either of these, you must have some- 
thing which will absorb the iodine or bromine (or 
in the case of the latter, allow it to escape), which- 
ever you expose to the light. Now, the image 
which you just now saw developed on the iodide 
is, before development, precisely the same as the 
darkened image on the chloride; it is a matter 
simply of degree. Of course, if you took a few 
shot, and hid them in a bushel of flour, you would 
not be able to know that there was anything black 
in the flour; in the same way, if you alter two or 
three particles of iodide into sub-iodide, or chloride 
into sub-chloride, you do not notice it, because 
they are so mixed up with the particles that are not 
altered. It is these little altered particles that are 
- the nuclei for the developed image. In order to 
show the use of sensitisers, I have prepared a sheet 
of paper, a quarter of which has been washed over 
with that vulgar beverage, beer; another quarter 
with potassium nitrite, and another quarter with 
gum, the fourth quarter has nothing onit. Now, 
all these are—but in greater or less degree—- 
absorbents of iodine and bromine, and you will see, 
when I expose the paper and develop, that there 
is a decided increase of sensitiveness where those 
substances have been applied. You may say, 
*‘according to what you have said already, that 
the particles not coated with anything ought not 
to develop,” but you must recollect that we are in 
contact with air, and air-contains moisture, and if 
you have chlorine, for instance, in the presence of 
moisture, light is able to split it up into hydro- 
chloric acid and oxygen, so that, in the case of a 
paper like this, you have a sensitiser present, but 
only a feeble one. This paper is the bromo-iodide 
paper that I introduced to your notice some little 
time ago. Ihave marked on the different quarters 
of it what is the sensitiser on each. I will brush it 
over with the ferrous citro-oxalate developer, and 
we shall see if there is any difference in the rapidity 
of coming out. The part coated with nitrite in 
coming out very rapidiy, it has a very inordinate 
affection for iodine and bromide; the vulgar 
beverage beer does not seem to be doing its duty 
as it ought to be; now the gum is flashing out ; now 
the beer is coming out. You see the nitrite came 
out first, then the gum, and then the beer, finally 
that in which tho sensitiser was merely the air 
and the paper, and you will see, when the picture 
is finished, thereis a vast difference in the amount 
of development. Ii there had been no moisture in 
the atmosphere, if it had been exposed in dry air, 
there would have been no action whatever where 
it was not coated with some sensitiser. Here, then, 
wehave a proof that a sensitiser is necessary in 
order to give the greatest possible sensitiveness, 
and I hope that this will explain to you what I 
shall have to allude to further on. 

I next have to callinto use the spectrum. Here 
we have it on the screen, and I have produced it 
by the same arrangement of apparatus as if I were 
going to use it for photography. You will see that 
we have a tolerably clear spectrum. We have the 


light, A, and a lens, L, to throw the image on the 
sit B, and then the lens C, to make the rays 
parallel, then a single prism, D, then a photographic 
lens, E, which focusses the spectrum on the screen S. 
Now I want to point out to you not only that we 
have red, green, yellow, blue, and violet rays, but 
we have rays beyond the violet also which wo 
cannot see, but which by an artifice I shall be able 
to show you. For instance, if I place this card on 
this soreen, yousee we have a vast extension of the 
spectrum beyond the violet, but if I take it away, 
itis absent. The reason of that is, that I have 
brushed on this card a solution of sulphate of 
quinine, which lowers the wave light of the ultra- 
violet rays, making them visible. I was anxious 
to bring this spectrum before you, for this reason, 
that it is the principal part of the spectrum which 
is useful to photographers, though I do not believe 
they are aware of it. When we expose one of 
these haloid salts of silver to the spectrum, it be- 
hoves us to know what part of the components of 
light it is that acts upon this haloid salt. Now, a 
very simple way is, of course, to place a film con- 
taining the haloid salt in the spectrum. But what 
I want first to point out to you is, that we must go 
upon scientific principles in dealing with the facts 
that come before us, and the main principle is the 
principi of work. When you have what you call 

ight radiating from a source, beit the sun or be it 
a gas flame, it is only when its radiant energy is 
stopped or absorbed that you are able to get any 


work out of it all; that is to say, supposing you 
have a transparent glass plate, you know that the 
light, as you call it, passes straight through the 
plate, without leaving a very visible effect on the 
glass. Butif you have a red glass, why does it 
appear red? Simply because a part of the rays 
have been stopped; but what becomes of those 
raysthat are stopped ? they must take one of two 
forms, or rather, the work they do must take one of 
twoforms. The workthey can perform may beshown 
by the heating the glass, or else the energy must 
be exhausted by doing chemical work upon the 
substance on which it acts. The effect, then, is this, 
if you have a haloid salt of silver, the principal 
part of the energy which is radiated, and which is 
absorbed, does chemical work, and it is only those 
regions of the spectrum which are absorbed which 
are capable of doing chemical work. I cannot 
show you a better example than I have upon the 
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screen. The second part of the slide shows the 
whole spectrum, taken with a substance which I 
shall be able to show you by-and-by. You see 
the darkening caused by the light; atthe far end 
we have the ultra-violet rays, and at the other end 
we have the red rays. In front ofthe slit of the 
spectroscope was placed a cell of bichromate of 
potash, aud you see it cuts off, not only the blue 
and the violet, but a part of the green, and leaves 
the red aud yellow intact (B, Fig. 2). 

Now. photographers know that those beautiful 
prints that go by the name of carbon prints depend 
for their manufacture on the fact that bichromate 
of potash is altered by light in the presence of 
organic matter. Here we have the spectrum 
taken on carbon tissue, in which you will see the 
absorption exercised by bichromate of potash 
exactly coincides with the work done on the 
bichromate (A, Fig. 2); notice that the part 
of the spectrum which is impressed ends 
exactly where the bichromate absorption begins. 
I think that is a very excellent illustration of 
the work done by radiation. I propose now 
to pass two or three films through the spectrum 
(I., Fig. 3), to see what kind of work we may ex- 
pect to be done with them. First, we have a film 
of chloride of silver ({I.), and you will see that the 
violet part of the spectrum towards the yellow is 
subdurd, whilst the other parts pass through. 
‘Next, we have a bromide film (III.) in which you 
see some parts of the spectrum are cut off which 
before wero visible. Next, I take iodide (IV). 
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where you see the violet is cut off entirely, leavinga 
traceof blue, which wasnot the case with the bromide. 
Here, again, we have the bromo-iodide (V.) cutting 
out the blue, going right into the green. That is 
interesting, because I propose to show you next tha 
fact that the absorption coincides with the work 
done on the films themselves. 

I have here a board with four strips of paper 
upon it—the first coated with chloride of silver, the 
second with bromide of silver, the third withiodide 
of silver, and the fourth with bromo-iodide of silver. 
I will expose each of them for twenty seconds to 
the spectrum, and develop them before you. In 
order to recognise the parts acted upon, there are 
strings put acrossthe different parts of the spectrum. 
[The exposures were made, and the strips damped 
and placed on the developing board.) I brush each 
strip over with the ferrous citro-oxalate developer. 
(The prints developed rapidly, the chloride taking 
rather longer than the others to appear.) The 
chloride sometimes takes a little longer to develop, 
and I ought to have given it a little longer expo- 
sure because it is not quite so sensitive as the other 
salts. Here are the four spectra (Fig. 4). The 
maximum sensitiveness of the chloride, A, is about 
the line H on the spectrum. The iodide, C, goes 
as far as G; the bromide, B, half-way between G 
and F, and extends down as far as B; the bromo- 
iodide, D, extends as far as F in the spectrum. I 
think I can show you thie more directly by photo- 


graphs taken ir. the poc in a more accurate 
manner than is possible in a lecture experiment. 
When I passed -the different silvers over the spec- 
trum, I only passed the haloid salts in the state in 
which they are usually prepared photographically, 
but now I wish to show you how different coloured 
salts of silver can be obtained. Let me take bro- 
mide, for instance. Here you have the ordinary 
form of bromide, such as you saw developed on the 
screen—the red or orange bromide. By boiling it, 
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as you do with gelatine emulsion, you can. change 
the molecular condition into a grey blue form, such 
as you see here. From what I have told you ofthe 
principle of work and absorption, you will be quite 
prepared to learn that these particular forms aro 
sensitive to different parts of the spectrum ; so they 
are, but their maximum place of sensitiveness is- 
but very slightly changed; that is a point worthy 
of attention. Again, we have two forms of chloride, 
the ordinary form, which, as a rule, is decidedly 
yellow by transmitted light; and the other is the 
blue molecular form, which is got by boiling. 
Once moré we have the iodide in the yellow form, 
and also the blue form. Now, I will show you 
photographs which were taken to show the maxi- 
mum of the different haloid salts (Fig. 5). 
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first one is the red form of chloride (No. 1), and 
you see that the maximum sensitiveness is half-way 
between H and / in the violet part of the spectrum ; 
if we go to the boiled chloride (No. 2) you see it 
has the same place of maximum intensity as the 
orange, and that the intensity is very great as far 
down as the yellow line, D. We next come to the 
red form of bromide (No. 3), and we see that its 
maximum place of sensitiveness is half way between 
Gand F. When we come to the blue form (No. 
4) we have an immense extension towards the red, 
but still it retains nearly the same place of maximum 
sensitiveness between G and F. Next, we have 
the yellow form of iodide (No. 5), and it shows 
that it ends sharply at G. ‘Chere is no spectrum 
impressed beyond Q. In one case where I gave it 
a very prolonged exposure, I got whatis called a 
reversal of the image, but still the iodide spectrum 
is cut off at that particular point (No. 6). 


(To be continued.) 
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The Electric Gas-Lighter.—The following 
description of Clarke’s patent gas-lighter was 
given at a visit to the works:—It consists of a 
chloride of silver battery of novel and powerful 
construction; the chloride of silver being applied 
to the silver plate under great pressure. The in- 
duction coil, the wire of which, instead of being of 
copper as usual, is ordinary iron wire wound over 
a bobbin with interlayers of cotton thread, in place. 
of the usual copper wire insulated with silk or 
cotton; this layer of wireis then covered with paper 
saturated in paraffin to produce more perfect in- 
sulation. The condenser is composed of discs of 
tiafoil and paraflin-paper. The whole is in- 
closed in an ebonite handle about a foot long; and 
from this a brass tube of any desired length is run, 
carrying the positive and negative wires. The cur- 
rent from the battery induces a current in the coil, 
which passes to the points of the spire, and by the 
pressure of a button on the handle, the spark which 
ignites the gas is produced. 


The 


about 10” diameter. 
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N? WS reached Cambridge on Saturday last 

that the recently-appointed Professor of 
Animal Morphology had been killed by a fall in 
Switzerland while mountain-climbing. Prof. 
Tr. M. Balfour was in the prime of life. He 
was a fellow and tutor of Trinity College, Royal 
Medallist in 1881, and President of the Cam- 
bridge Philosophical Society. He was a Fellow 
of the Royal Society, and an hon. LL.D. of 
Glasgow. Last term he was elected to the new 
chair of Animal Morphology. On page 270 of 
our last volume we reviewed the second volume 
of Prof. Balfour’s treatise on ‘‘Comparative 
Embryology,” a work which will prove a fitting 
monument to his memory, and an indication of 
tae great loss which the scientific world has sus- 
tained by his untimely death. 


Captain Gillies, of the R.M.S. Neva, reports 
to the Buenos Ayres Standard the observation of 
a comet on June 19, while in lat. 28° 48. S., 
long. 48° 177 W. The comet is described as 
bearing N. 60 W. (true) 10° above the horizon, 
with a tail about 5° in length, extending to- 
wards the zenith. 


An ephemeris of the comet of 1812 (Pons), 
has been prepared by MM. Schulhof and 
Bossert, and is circulated by the Observatoire 
de Paris. By a new discussion of the obser- 
vations, MM. Schulhof and Bossert find the 
most probable elements give a revolution of 71°7 
yoars; and they have reason to believe that the 
comet will come again to perihelion about the 
middle of 1883. The uncertainty as to the 
period of revolution being about three and a 
half years, it is desired that systematic re- 
searches should be commenced at orce. 


From four observations of comet Wells, Herr 
Thraen, of Dingelstadt, Thuringia, has com- 
puted a set of elliptic elements which give a 
period of 3,617 yeara. Mr. L. Boss reports to 
she Astronomische Nachrichten, that on June 11, 
with a power of 180, the true nucleus was seen 
as a perfectly round and sharply-defined disc 
of moderate illumination. The nebulosity of 
the coma was quite uniform and faint, and 
Oa June 12 the comet 
was a very easy object, but the nucleus proper 
could not be seen. 


Under the superintendence of Prof. Van de 
Sande Bakhuijzen, director of the Leyden Ob- 
servatory, have at last been published the 


observations of Mars made by Schröter at 


Lilienthal. 


‘The Lens Committee have reported to the 
Council of the Photographic Society, recom- 
mending that the aperture of the standard unit 
diaphragm should have a diameter equal to one- 
fourth the equivalent focus of the lens, and that 
those with smaller openings should have aper- 
tures diminishing in area by one-half, and be 
marked 2, 4, 8, &c., thus indicating that if the 
unit stop needs an exposure of one second on 
any given paper, the use of a smaller stop would 
need a number of seconds corresponding to the 
number of the stop. Flanges and camera-screws 
are recommended to be threaded with astandard 
series. The Council have adopted the report, 
and have ordered the construction of a series of 
standard flanges and camera-screws to be kept 
in the custody of the Society. 


Under the title of ‘‘ Light: a Course of Exg 
perimental Optics, chiefly with the Lantern,’ 
Mr. Lewis Wright has issued, in a revised and 
enlarged form, his articles on ‘‘ Optics with the 
Lantern,” which appeared in Vols. XX XII. and 
XAXIIL[. The volume, which is illustrated 
by several coloured and other plates, besides 
numerous woodcuts, is published by Messrs. 
Macmillan. 


Lir. Forney, at a recent meeting of the Master 
Carbuilders’ Association of the United States, 
suid that 1,500 railway employés are killed 
and 10,000 injured every year in the States. 
The committee on automatic couplers and draw- 
bars reported that out of 3,000 patents they 
were unable to select and recommend any of the 
devices as a standard. 


The Belgian Academy offers a prize of 3,000E. 
for the best essay on the pollution of rivers and 
the destruction of tish. The essays should state 
what are the polluting matters; give a list of 
Belgian rivers which have been rendered unin- 
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habitable by fish; indicate the means of purify- 
ing the waters; and give a special account of 
the causes of death of fish. The essays should 
be sent in before October 1, 1884. 


It is stated that M. Jablochkoff has in~ 
vented an electric motor which is very simple 
and powerful. The details are not yet avail- 
able, as some of the patents have not been 
completed. 

At the Trocadéro, Paris, an ethnological 
museum, containing about 44,000 specimens, 
has been organised; and the classification, 
which was undertaken by Drs. Gaudren and 
Hamy, is now nearly completed. 


The velocity of chemical actions has been 
engaging the attention of a Russian chemist, 
M. Kojoonder. His experiments consisted in 
dissolving marble or magnesium in water acidu- 
lated to various degrees with different acids. 
The curves of velocity of dissolution have a 
striking resemblance to those representing 
electric conductivity. The solubility increases 
with the quantity of the acid up toa certain 
point, beyond which it decreases. Itis remark- 
able, too, that the velocity of the reaction 
referred to the proportions concerned is greater 
the lower the concentration. Thus 1 of sulphuric 
acid dissolves in a second more than half what 
2 will dissolve, and still more than a third what 
3 will dissolve. The phenomenon becomes more 
and more pronounced. 


A new class of colouring matters has been 
described in the Berlin Chemical Society by 
Herren Fischer and Rudolph. It is based on 
the discovery that acetanilide under the influence 
of chloride of zinc at a temperature of 250° to 
270 C., gives a beautiful yellow. The name of 
Flavaniline is applied to this new product, which 
shows a fine moss-green fluorescence, specially 
brilliant on silk fibres. The composition is 
Cis Hu N}. 


Wbhilethe white of egg has various industrial 
uses, almost the only one for the yolk is the 
dressing of skins. According to M. Carles 
(Jour. de Pharm.), this industry finds the yolk as 
efficacious when in complete putridity as when 
fresh. The yolks are collected in wine-stores 
and manufactories of albumen (where they are 
rejected as useless), and brought in casks as 
‘‘mucilage’’ to the leather-dresser. While the 
latter is indifferent to freshness, he attaches 
great importance to homogeneity and richness 
in fatty matters. The former is affected by 
various causes, but especially the action of air, 
which is not mere drying, but involves a chemical 
process. For remedy, some collectors of the 
yolk apply water, and, to raise the density (thus 
lessened), a few handfuls of marine salt; others 
have recourse to alkaline sulphates, alum, c., 
to retard putrefaction. None of these matters 
seriously affect the skins; but they undoubtedly 
diminish the value of the mucilage by lowering 
the proportion of oil of the egg. To ascertain 
the purity of the mucilage measurement of 
density is of course fallacious. The presence of 
foreign salts is best detected by comparing 
equal quantities of typical yolks and of suspected 
mucilage. But the surest, if not the quickest, 
plan, is to determine successively, in a few 
grammes, the quantities of water, organic 
matter, and minerul salts; lastly, the propor- 
tion of futty matter. 


There is a general tendency at present (we 
learn from a German military paper) to adopt 
smaller bores for portable arms. Thus the 
Swiss rifle has a bore 10°4mm. (about °416in.), 
and .the rifles of the Servian and the Swedish 
infantry have a bore of 10°l5mm. (*4in.) Prof. 
Hebler, of Zurich, goes atill further, adopting 
for his rifle a bore of 8‘Gmm. (*344in.) The 
transformation of arms at present in service in 
Europe into arms on the Hebler system can be 
done by a simp'e tubage; the inventor has thus 
already transformed the Swiss Vetterli and the 
German Mauser. Experiments with these two 
altered rifles have proved clearly how false is 
the idea that a long and thin projectile must 
lack stability in the air. The cartridge is 
86mm. long (3'4in.) ; the ball 32-Smm. (1*3in.) 
The weight of the cartridge (an important 
point) is only 35 grammes, and 96 Hebdler 
cartridges weigh no more than S0 Mausers. Hach 
(German) soldier might carry about 21 more 
cartridges than at prerent. The advantages of 
greater tension of trajectory, greater extent of 
the dangerous zone, and longer range, are 
distinctly proved for the Hebler rifle. The 
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firing with it is more accurate. There.is no 
reason to fear lack of penetrative force. Experi- 
ment is still desired as to whether solidity isnot 
too much diminished, and cleaning rendered ‘oo 
difficult. 


An interesting illustration of the general 
usefulness of electricity in these times is afforded 
by the new opera house at Frankfort-on-the- 
Maine. Besides bell-calls and signals through- 
out the building, there are no fewer than eight 
different services to which electricity is put: 
These are: (1) fire-alarm, (2) tell-tale arrange- 
ment with clock, (3) door-closing arrangement, 
(4) heat telegraph, (5) lighting the chandelier, 
(6) lighting the soffit-lights, (7) lift-counter of 
the ventilator, (8) time-beater. A detailed 
account of these arrangements, with illus- 
trations, is begun inthe Electrotechnische Zeit- 
schrift. 

The sand which is used in grinding glass 
plates, and so is mixed with glass-dust, is 
utilised by M. Motte, of Dampremy, near 
Charleroi, for production of keramic ware, such 
as solid or hollow bricks, simple building stones, 
or ornamental stones. ‘These products have 
great firmness, a pleasant, unalterable colour, 
like that of French sandstone, and small specific 
gravity (under 1:5). They are produced by the 
ordinary method; the moistened sand can be 
easily moulded. 


From a recent report by Herr Wienlig on a 
visit to ironworks in this country, it appears that 
while England sbares to the extent of 47 per 
cent. in the whole pig-iron production of the 
world, Germany, with Luxembourg, figures with 
only 13 per cent. England consumes, per head 
of the population, about five times as much iron 
as Germany.. The production of English iron 
ores is about four times the German. The 
English coal production is about 63 per cent. of 
that of the whole world. That Germany, with 
its unfavourable position for transport, and the 
great distances bet ween the sources of coal and 
ironstone, should compete as it does with 
highly-favoured England in the world-market, 
is regarded by the author ag a thing to be 
proud of. 


We may here note some facts about the iron 
industry in Sweden, A review of the period 
1860-S0 shows, that while the production in~ 
creased, the number of places of production 
(pita, furnaces, forges) decreased quite remark- 
ably. From about 417,000 tons of iron ore in 
1860, the production rose to about 775,000 tons 
in 1880. The number of workmen in 1869 was 
5,249; in 1880 only 5,088. Thus, a workman 
in the latter year produced nearly twice as much 
as one in the former. This is attributed chiefly 
to improved means of blasting. 


On the occasion of the fourth Internationa! 
Congress of Hygiene, an exhibition of objects 
of any kind relating to hygiene and statistics of 
population, will take place at Geneva from Ist 
to 15th September this year. Inventors, &c., of 
all nationalities are invited to take part. 


The signal officer at the summit of Pike’s 
Peak, Sergeant Day, has lately observed a 
curious phenomenon. On opening the door at 
8.45 p.m., the line on the summit was seen 
distinctly outlined in bright light, which was 
thrown out from the wire in beautiful scintil- 
lations. These, seen nearer, had the appearance 
of litt!e electrified brushes or inverted cones of 
light, with their points to the line, whence they 
issued in little streams about the size of a pencil 
lead of bright violet colour, while the cone of 
rays was of a brilliant rose-white. These cones 
pointed in all directions, and were constantly 
jumping about. There was no heat to the 
light, though one could not touch one of the 
little flames, for as scon as the finger was 
brought near, they would instantly vanish, or 
jump to another point of the line. Passing 
along the line with finger extended, these little 
jets of flame were successively ‘‘ puffed out,” 
to be instantly relighted in the rear. Every 
exposed metallic point or surface was similarly 
tipped or covered. The cupsof the anemometer 
appeared as a solid ring of fire, with a loud 
hissing noise. On bringing the hand near the 
instrument, no heat was felt; but the hand 
instantly became afl:me, and on raising it and 
spreading the fingers, each of the latter became 
tipped with cones of light. There was a feeling 
as of a current of vapour escaping, and a slight 
tingling sensation. Other parts of the body 
were lighted up also. 
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LETTERS TO THE EDITOR. 


—_+49-———__ 


[We donot hold ourselves reaponsibie for the cpinions of 
ou’ ecrrespondents. The Editor respectfully requests that all 
emmunications should be .rawn up as briefly as possible.) 

All communications shoud be addressed to the EDITOR of the 
Enauisnh Mercuanic, 31, Zavistock-street, Covent-garden, 
W.O. 

All Oheques and Post-office Orders to be made Payable tc 
J. Passmore EDWARDS. 


*,* In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which itl appears. 


“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all otber subjects: For sucha person may 
have some particular knuwlcdge and experience of the 
nature of such a person or such a fountain, th:t as to 
other things, knows nu more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
—AJlontaigne’s Essays. 


——+44—— 


Aà AND 7 OPHIUCHI AND ¢ URSZ MA- 
JORIS — RAILWAY SIGNALS — AN- 
OTHER MAN OUT OF HIS ELEMENT 
—DEWCAP— PHYSICAL OBSERVA- 
TIONS OF JUPITER—THETRAPEZIUM 
IN ORION—SMEATON’S BLOCK — 
FORECASTING THE WEATHER—OB- 
SERVATION OF DOUBLE STARS IN 
TWILIGHT—HAZE AND TELESCOPIC 
DEFINITION — OBSERVATORY ON 
HOUSE -TRANSIT OF VENUS—“ SIDE- 
REAL INDICATOR’’—MOTION OF THE 
MOON’S LINE OF APSIDES. 


[20308.]|—I am sorry that I cannot give Mr. 
Beaven (letter 20265, p. 427) any very recent 
measures of the three stars concerning which he 
asks in his concluding paragraph; but, judging 
from the last time I looked at them, I should say 
that the components of \ Opbiuchi must now be 
some 1°G" apart; and those of 7, a little more widely 
separated. These are pretty severe tests for a 3in. 
telescope, which will probably show that they 
actually are double, and that is about all. £ Ursa 
Majoris is opening. The two stars must now be 
nearly 2” from each other. Mr. Beaven’s telescope 
certainly ought to spiit this pair. Assuming him, 
as he says, fairly to have resolved these threw 
objects, I must congratulate him on the excellence 
of his instrument. After h's description of what 
he has effected with it, his assurance that it 18 ‘‘ not 
a five-pounder’’ partakes somewhat of the nature 
of surplusage. 

Does Mr. Stooke (letter 20267, p. 427) propose that 
engine-drivers should carry protractors or clino- 
meters to be held between the eye and the signal- 
post, while travelling at the rate of some 50 or 60 
miles an hour? Because I have myself had very 
considerable personal experience in the measure- 
ment of angles; but I confess that I should not 
like to risk much money on my power of dis- 
criminating between an angle of 43° (“ Danger’’), 
and one of 47° (“Clear”) as exhibited by a 
broad arm on a tall distant post, with nothing but 
my unassisted eye to guide me in the determination. 

Itisa great pity that the author of the cock-and- 
bull letter, quoted from the Mining Review by Mr. 
Romanes (letter 20278, p. 429) cannot be added to 
the quorum of the Committee on Solar Physics at 
Brompton. The narration of his experiment (*) is 
so thoroughly in the voin of certain quack adver- 
tisements of the splitting up of the elemerts in this 
country, that it seems a thousand pities that the 
originator of such announcements should be de- 
prived of the aid of so valuable a coadjutor as 
“Dr. D. P. Kayner’’? would undoubtedly prove. 
“ Taking certain proportions of the threo baser 
metals, combining them with such other substances 
as would represent as near as possible vature’s 
alchemy, luting the whole together .... to repre- 
sent the confined state of minerals and vasesin the 
earth.” Who does not recognise in this peculiar 
phraseology—the ‘‘ certain proportions,” ‘‘nature’s 
alchemy,” et id genus »mne—the true ring of the 
Brompton mendicant sham ? 

If **Tyro”’ (query 17406, p. 436) can use a 
soldering iron, he may very speedily make himself 
an effective dewcap. Allhe has to do is to buy a 
plate of thin tin, and out of it to cut a equare 
piece which shall roll into a cylinder to fit tightly 
over the end of the telescope, and to project at 
least 8in. beyond it. Should the outside diameter 
ot the end of his telescope tube be 3iin., then the 


plate for his dewcap may be lliu. wide. This. 


will allow about jin. for overlap, which, with care- 
ful soldering, will make a neat joint. Finally, he 
must blacken the inside of his tube with any 
alcoholic varnish mixed with Jampblack, leaving, 
of course, the outside bright, aud his dewcap will 
be complete. 


Observers of the planet Jupiter will welcome the 
republication, from the Annales Astronomiques de 
lV’ Observatoire Royal de Bruxelles, of the splendid 
series of observations made by M. L. Niesten during 
the opposition of 1878. N. Niesten employed the 
Merz equatoreal, of 5 9in. aperture and 8ft. Gin. 
focal length, which is mounted in the Eastern dome 
of the Royal Observatory at Brussels; using chiefly 
powers of 180 and 270, although on rare occasions 
of superlative definition he employed higher ones 
still. As aresult, we have 47 minutely-accurate 
sketches of the planet, made during the period 
extending between July 16 and November 2 1n the 
year referred to, and a 48th, constituting a kind of 
key-plan to the various regions on Jupiter’s sur- 
face. 3l pages of letterpress give the most ample 
details as to the position angles of the various 
bands, the equatorial and polar diameters of the 
planet, and the intervals between the bands, <c., 
all micrometrically measured, together with notes 
of the colours of the various markings upon them. 
Four supplementary pages deal with observations 
of the famous Red Spot. The sketches of the planet, 
to which I have referred above, were all drawn 
directly on the stone by M. Niesten’s own hand; 
and exhibit, as I have said, the most minute accu- 
racy of detail. The publisher’s name on the title- 
page is F. Hayez, of Brussels; but I presume that 
any of the foreign booksellers in London would be 
able to obtain it. Anyone personally engaged in 
the study of the giant planet will certainly do well 
to make the experiment of ordering M. Niesten’s 
brochure forthwith. 

Another recent work, too, which I have been 
reading with great interest is Professor Holden’s 
excellent monograph on ‘'the Multiple Star È 748” 
which forms appendix II. to the Washington 
Observations for 1877. The Star which forms the 
subject of this exhaustive essay is otherwise known 
as 6' Orionis, but is probably most familiar to a 
large proportion of your readers as the Trapezium 
in Orion. Visible to the naked eye, as onestar of 
the fourth magnitude, it was split into three by 
Huyghens, who subsequently (January 8, 1634) saw 
the fourth star. Hooke, however, would really 
seem to have seen the fourth, and that infinitely 
more difficult object the fifth star, somewhat prior to 
this. Struve appears to have re-discovered the fifth 
Star ; and the sixth was first picked up by Sir John 
Herschel on Christmas Day in 1832. That these 
two last-mentioned objects are variable I think 
that no one who has watched them for any length of 
timecau doubt. Prof. Holden givesa list of observers 
who bave seen theseobjects with instrumentsof small 
aperture; which (assuming that two alleged ob- 
servations of the fifth Star were really objective 
ones) places its variability beyond any question. 
The chief part of the monograph is devoted to a 
very elaborate discussion of a most extensive 
series of measures in position and distance of the 
four principal components of this wonderful system, 
made by Prof. Hall at Washington in 1877 and 
1878, with somewhat less numerous ones of its two 
more minute constituents. Asa result of the ex- 
haustive discussion of which I have just spoken, 
Prof. Holden pretty confidently predicates actual 
physical association among the members of this 
strange object. . 

Will Mr. Franks (letter 20289, p. 450) forgive me 
for pointing out that my sole object was to indi- 
cate the principle on which an equatorial move- 
ment was obtained by the aid of a bevelled block 
of wood, without entering into any details of con- 
struction? Had I intended to supply any, I should 
have given a copy of the engraving which appeared 
on ps 402, in the instructive letter (20242), by 
« Orderic Vital.” 

Without attempting to travel over the some- 
what heterogeneous and disconnected series of 
arguments aud assertions employed by Mr. 
Gardner, in letter 20305 (p. 453), it may suffice 
here to call attention to the fact that if the Moon 
really influenced the weather in the slightest degree 
by her power of attraction, weather-changes, like 
tho tides, must be semi-diurnal. 

In answer to query 4743S (p. 460), I may tell 
“Rigel ” that all very close double Stars are much 
more easily resolvable in twilight than when it gets 
darker; inasmuch as the brightness of the back- 
ground to a great extent obliterates the diffraction 
rings which in: a dark sky envelop the com- 
ponents. In saying this, I am, of course, not 
referring to cases in which the companion to the 
larger star is very minute as well as close. Insuch 
a case, if the coiesis to be seen at all, ex necessitate 
the night must be dark before it could even become 
visible as an isolated object. 

Mr. Muker (query 47151, p. 160) may rest assured 
that tho sole remedy for the impairment of the 
definition of his telescope by such an atmospheric 
haze as he describes i3 to take it up above the 
region in which that haze is formed. I perbaps 
may add, though, that some of the finest nights we 
ever get in England for telescopic purposes are 
those in which there is a slight mist rising from 
the ground I have had most astonishing views of 
planetary detail under these circumstances. 

If “ American ” (query 47467, p. 460) determines 
on erecting his telesecpe at the top of his house, 


let me urge him to have two massive beams of 
timber built into the opposite walls of it and a 
heavy stone slab laid across them as a foundation 
for the pillar of his equatorial coma ey If, 
then, he has the flooring of the room laid upon 
joists independently of this arrangement (in fact, 
so as not to come in contact with it at all), I think 
that his trouble from tremors will be practically 


I really cannot give ‘‘ Jamaica” (query 47468, 
p. 460) any replies to his questions which would be 
worth his perusal, with the limited time at my dis- 
posal. Imprimis, I know nothing about the me- 
teorological conditions obtaining in Jamaica, 
although the experience of Mr. Maxwell Hall 
would seem to point to its being a good observing 
climate. In the next place, the calculation of the 
times of contact of Venus with the Sun’s limb is 
very much too operose to be performed currente 
calamo on the day on which his query gabe 
Any professional computer would furnish him 
with them, though, for a very small charge. As for 
the Sun’s altitude at the beginning of the Transit 
at Kingston : taking this out in the roughest possi- 
ble way on an envelope, I do not think that it can 
be much more than 29° or so. It will be about 2° 
less at the time of last contact. ‘‘ Jamaica ’’ should 
certainly employ his Cooke refractor for the kind 
of observations he proposes to make. He will find 
it more satisfactory than the reflector. 

What does ‘‘D. Mc’? mean (query 47475, p. 461) 
by a ‘'Sidereal Indicator,” and whence did he get 
the name ? í 

Mr. Gardner (query 47492, p. 461) will find, an 
reference to the Nautical Almanac, that the Moon 
was in apogee in Taurus from October 3rd, 1879, 
to September 25th, 1880, at which date her apogee 
passed into the confines of Gemini. She was in 
perigee in Taurus from June 2nd, 1875, to January, 
1876, when her perigee sbifted into Gemini as 
before. The perigee performs one sidereal revolu- 
tion accurately in 3232°575 days, or 8yrs. 310d. 
12h. 29m.; but the motion of line of apsides is 
not equable through a lunar month : for when the 
Moon is in syzygies, the line of apsides advances 
in the order of the signs, but retrogrades in the 
quadratures. The line of nodes takes 6798-279 days 
—i.e., 18yrs. 223d. 15h. 58m. to make a complete 
sidereal revolution: whence it is obvious that it 
by no means follows that at the end of the period 
of which I have spoken, the line of Lunar apsides 
will point to the same stars in thesky. The Moon 
will again be in perigee in Taurus in May 24th, 
1884, and the perigee will remain in that constel- 
lations until Dec. 2nd. It will have passed into 
Gemini by the end of the year. 

A Fellow of the Royal Astronomical Society. 


BIRMINGHAW’S NEW VARIABLE IN 
CYGNUS. 


[20309.]—For some reason which I am unable to 
explain, I failed to detect this interesting object 
for some time after its discovery, about fourteen 
months ago, and subsequently it has either been 
extremely small, or concealed by the trees which 
limit the view from my telescope-house. But the 
sight which I had of it last night was so gratifying 
that I am induced to mention it for the sake of any 
amateur observers who may not as yet have made 
its acquaintance. It lies in a comparatively open 
space, about 3° (more accurately 2° 51’) N. of 
a Cygni, and will be at once recognised by its 
beautiful red tint, which during the short time at 
my disposal attracted my attention so much, that 
I took no especial note of its comparative bright- 
ness. I should suppose, however, that it would 
fall between 8 and 9 mag. (a common size, by the 
way, for some unexplained reason, for ruddy 
stars). The eminent and accomplished observer to 
whom we owe this discovery will, I hope, before 
long, be induced to favour us with another and 
enlarged edition of his most interesting Red Star 
Catalogue. T. W. Webb. 

Hardwick Vicarage, July 20. 


AN APOLOGY. 


[20310.]—I maveE to apologise for having mis- 
taken the planet Mars for a new object. I deeply 
regret that my note was not in time to stop the 
publication of my letter (No. 20286, page 449), 
which was sent directly I had received a reply from 
a gentleman (with whom I had communicated nine 
days previously), informing me of my mistake. Ifeel 
that it is due, Sir, to you and to your readers that I 
should offer some explanation of my conduct. 
When I swept this object into the telescope I 
thought it might be Mars, and not having an 
ephemeris within reach, I referred to the “ Astro- 
nomical Notes” for July (page 309), where it is 
stated, *' Thisis a month quite remarkable for the 
absence of the Major Planets from the night sky, 
Mars, Jupiter, Saturn, Uranus, and Neptune being 
none of them visible,” and turning to the Notes 
for the previous month (page 254), this statement, 
‘© Mars is now too near the Suu to be fairly seen ”’ ; 
end so I concluded that as Mars was invisible, 
what I had observed cculd not be that planet, but 
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anew object. In making these quotations I do 
not wish to clear myself from ali blame, and I 
greatly regret that by attaching a meaning to the 
“« Astronomical Notes” in this journal, which I 
believe they were not intended to convey, I have 
been the means of disseminating an erroneous state- 
ment by the aid of your valuable journal, for 
which I am very sorry, and can only hope that 
your readers have not been greatly inconvenienced 
thereby, and be assured that next time I announce 
a discovery it will be of something more recent 
than that of the planet Mars. J. Lane. 
29, Wyvis-street, Bromley, E., July 22. 


CATALOGUE OF SUSPECTED VARI- 
ABLE STABS.—IV. 


(Continued from page 449.) 
[20311.]—Draco—Eridanus—Gemini— Her- 


than a year, it seems quite certain that the streaks 
are elevations, which differ from ordinary ridges 
principally by their great breadtb, compared with 
their very low elevation. This being the case, it 
will be clear that the spaces between the streaks 
will really be slight depressions, and more than 
half of the curious hollows shown in Mr. Ingall’s 
drawing seem to occupy such situations. Several, 
however, are apparently right in the path of some 
of the brightest streaks. 

None of these depressions, however, appear to 
be precisely the same as those seen by Schroter 
and myself. At the time of the observation of 
June 23rd, 1882, the two pits were nearly as con- 
spicuous as the large crater A, and there was 
nothing else visible upon the floor at all resembling 
them. The appearance of the little crater B seems 
very curious; it always appears easy to me, even 
with the 23in. refractor. ‘The floor also has never 
appeared to me perfectly smooth. The little 
mound N.W. of the crater A is probably the 
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T. E. Espin considerably depressed surface. Under a high 
a E iiumination it appears as a bright spot. ? 
renee ° Until lately neither of Schroter's large depressions 
PTOLEMÆUS. had been seen, except under a very low illumina- 


[20312.]—MY thanks are due to Mr. E. S. Beaven 
(letter 20265, p. 427) and Mr. Herbert Ingall 
(letter 20288, p. 450) for their interesting com- 
munications on the subject. Tho floor of Ptole- 
meus is covered by a close network of light- 
streaks, and from the size and favourable position 
of this walled plain, special facilities are given for 
ascertaining their apparent nature. From nume- 
rous observations, extending over a period of more 


tion; but on June 25th, 1882, though the form of 
neither pit could be certainly traced, yet a little 
shadow was suspected under what would be the 
place of the west wall of the southernmost one ; 
and on June 26th this pit was seen as a slightly 
darker patch, a little shadow being also suspected 
under the west wall; again, on June 27tb, an ill- 
defined dark patch was seen in the place of this 
object. 

Midler and Kunowski saw the whole surface as 
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if covered with low, short ridges; but sunrise on 
November 28th, 1881, gave the impression rather 
of an immense number of very minute peaks, in 
addition to the low elevations of some of the more 
prominent streaks. The floor of this fine formation 
is certainly deserving of very careful attention, for 
recent observations seem strongly to confirm the 
existence, not only of an obscuring medium, but 
also of real physical change. It is difficult to 
imagine that the temporary reduction of one of 
the brightest spots on the floor to the brightness of 
a comparatively faint one close by can be due to 
anything but actual change. 

It may beremarked that Schroter’s two principal 
pits have a very striking resemblance to Hyginus 
N., in form, size, and appearance. 

A. Stanley Williams. 

West Brighton, July 22. 


SMEATON’S BLOCK. 


[20313.]—In your No. 903, July 14, 1882, p. 425, 
I read: ‘‘Smeaton’s block, concerning which 
‘J.C. A.’ puts query 47294 (p. 387), is nothing 
in the world but a wooden cylinder with its top 
bevelled at an angle equal to the co-latitude of the 
place of observation.” Nuch a blockis not Smeaton’s 
block ; it is a far more scientific thing than that 
which ‘ F.R.A.S.” describes. In Dr. Rees’ ‘ Cyclo- 
pedia,” I read: ‘‘ The plane of contact of the two 
halves of the block is so sloped as to make an angle 
exactly egual to one-half of the co-latitude of the 
place of observation, with a horizontal line, in 
which the underface of the block is supposed to 
be by its position.’”? (Art. ‘‘ Equatoreal.’’) 

The Smeaton’s block is this: The altazimuth 


position is A; the equatorial position is B; the 
planes of contact, * whose angle is equal to one-half 
of the co-latitude,”? are BB; the axis of rotation 
is CC. Thetelescope would, of course, be mounted 
on and above DD. Let our readers cut two pieces 
of cardboard to the angles of the above diagram, 
and run a needle through the centre of, and at 
right angles to, the line BB at E into the card- 
board in the direction of its plane surface, as shown 
above. They will at once see, on reversing its 
position—i.e., turning it half-round from D’ to D 
without the dash —the beautiful principle of 
Smeaton’s block. If the lower half is prolonged, 
and turned to the diameter of a gas or water-pipe 
—say 4in. inside and ft. or 6ft. long—and the pips 
sunk into the ground, you have a compact, steady, 
and most useful stand, either altazimuth or equa- 
toreal. N. S. Godfrey, F.B.A.S. 
St. Bartholomew’s Vicarage, Southsea, loth July. 


CHLORIDE OF NITROGEN. 


[20314.]—In letter 20306, J. H. Huxley makes 
further comment on the properties of chloride of 
nitrogen. That principle which, more than any- 
thiog else, science of the last 50 years has tended 
to establish—viz., conservation of energy—seem3 
with Mr. Huxley to carry small weight. I confess 
that, to my mind, a perpetual motion is entirely 
unthinkable. I can in no way picture to myself 
such a combination. But, to come more closely to 
the subject of this letter, let us take the ordinary 
process of making chloride of nitrogen. Weact on 
(say) ammonium chloride with chlorine gas. Now, 
ammonium chloride is a perfectly stable body ; 
when, however, chlorine comes in contact with it, 
in virtue of its affinity for hydrogen, it tears away 
the hydrogen, and leaves the nitrogen and chlorine 
feebly linked together. Now, here is precisely a 
case of the rule quoted by Mr. Huxley in his 
letter: ‘‘Whenever we produce an elementary 
body itis necessary that an equivalent of some 
other body should be burned.” We have, in fact, 
conferred the potential energy of free chlorine upon 
the loosely-linked compound NC!,. Further, we 
may note that for decomposition to commence if 13 
necessary to touch it with one of certain sub- 
stances, nearly all of which contain hydrogen, 
which may start the decomposition by its affinity 
for chlorine. Similar cases may be found. I may 
mention one recently under my notice. I found 
that a plate covered with peroxide of lead, when 
placed in dilute acid with a plate of carbon, tho 
circuit being complete, a galvanic couple is formed 
which is precisely opposite in its action to ordinary 
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coupies. In these one plate is oxidised, and free 
hydrogen liberated on the other, whilst in carbon 
and peroxide couple, free oxygen is given off at the 
carbon whilst the hydrogen combines with the 
peroxide. If we were to jump to a conclusion, we 
might say that here we had an anomaly; for, 
ordinarily, by oxidising a substance it develops 
heat; thus, we might say that heat was developed 
and work done by the lead being oxidised, whilst, 
by allowing it to deoxidise, further heat is pro- 
duced in the eloctric circuit. By closer examina- 
tion of facts, we find that work has to be done by 
some oxidising agent, in order to form lead per- 
oxide, and that, when formed, it is sufficiently un- 
stable to be reduced by sunlight. 

I do not pretend that this explains everything 
with regard to nitrogen chloride; but, neverthe- 
less, I believe that nature has no such anomalies, 
and that it is only owing to our imperfect know- 
ledge that we cannot show the genoral laws to hold 
good in every case. L1.B.A. 


DAGUERRE AND HIS DISCOVERY OF 
THE DEVELOPMENT BY VaPOUR OF 
MERCURY. 


[20315.] — IN the account given in your last 
number, of Capt. Abney’s description of M. Da- 
guerre’s ‘‘fluke’’ discovery of the process of the 
development of the Daguerrean image by vapour 
of mercury, there is some discrepancy which I 
would seek to amend. ‘‘Fluke”’ in a certain 
sexse, no doubt it was ; but the‘interesting part of 
the matter is left out by Capt. Abney, possibly 
through the quantity of material at his command. 

First of all, I would call attention to the fact that, 
although mercury does throw off vapour at a com- 
paratively low temperature, it is not sufficient to 
make the image upon the daguerreo type plate take 
a positive form. We must suppose, therefore, that 
the cabinet in which Daguerre kept his bottles was 
unusually hot, and, therefore, unfit for the purpose, 
or that there is some mistake or oversigh’ in 
Captain Abney’s description. The description I 
read some time ago, but in what publication I 
cannot now say, but think it was a publication by 
Lerebours and Co., of Paris, during Daguerre’s 
lifetime, and to the following effect: Daguerre 
had made a camera image upon a silver plate, 
prepared with vapour of iodine. This image was, 
of course, a negative one, the light having con- 
verted the yellow iodate into the blue sub-oxide. 
A process of fixation without, at the same time, 
destroying the image, was unknown to Daguerre 
at this time, and what he must have most earnestly 
longea for was a positive image, because his and 
Nicpce’s surfaces were opaque. So, in order to 
preserve the image he had made, he put the 
Daguerreotype plate, with the impression upon it, 
into a small drawer, that it might be kept from the 
action of the light; that in this same drawer 
there was, or had been, a bottle of mercury which 
had been upset, and the particles of mercury had 
become diffused very generally over the whole 
inside of the drawer, by its baying been con- 
tinuously opened and shut; that on his again 
going to look at the image on the plate he saw a 
positive image where the molecules of mercury had 
attached themselves, and that was the very part 
upon which the light had acted, and which before 
had formed the dark lines of the image. Itis not 
difficult to imagine what the feelings of an en- 
thusiastic experimenter were at that instant, 
especially when it is remembered that the man was 
a French artist, and that the image formed by the 
light before the means of development was dis- 
covered was, although scientifically important, 
practically worthless, because so feeble and 
evanescent that it could scarcely be used even for 
copying from. I am pleased to see that although 
Captain Abney calls M. Daguerre’s discovery a 
‘‘fluke,’’ he at the same times gives him the credit 
of being a systematic experimentalist, for of this 
there is plenty of contemporary evidence. 

There are a great many similar flukes on record ; 
but I believe that such things happen only to those 
who patiently labour and watch for them, and may 
theretore be accepted as the rewards that Nature 
sometimes gives to her faithful servants, rather 
than the result of either accident or luck. 

Thos. Sims. 

3, The Grove, Clapham Common, S.W. 


MR. SCOTT RUSSELL AND THE 
VIENNA DOME. 


(20316.]—“ J. W. W.—s”’ seems (see page 451) 
to doubt my assertion, ‘‘that the principal ex- 
‘pansion and contraction of a conical dome would 
be in an upward and downward direction.” But 
it is easy of comprehension, that when under sun- 
shine there would be vastly more surface of root 
than of the retaining-ring under the direct action 
of the sun. It would be interesting to kuow what 
steps were taken in order to prove that the said, or 
any similar ring, ‘‘does not’’ (7) expand and con- 
tract; and I am certain that many of *‘ ours,” 
including myself, would like to sev a diagram of 
what he terms ‘‘heading-joints,’’ and which he 


states can be, and are, used in some forms of 
straight girders, as well as circular ones, so as to 
confine the expansion and contraction to each 
section of plate employed in its construction. I 
maintain ‘‘ that the said, and ‘all’ other metallic 
rings and girders, however constructed, do expand 
and contract, in proportion to their length, every 
day and night in the year.” And being aware 
that any ordinary chimuey stalk of, say, 90ft. high, 
will sway with perfect safety, in an ordinary 
breeze of wind, say lft. out of the perpendicular, 
without starting a joint, I am quite satisfied ‘‘ that 
this Vienna dome does expand and contract regu- 
larly, as the temperature varies, without dis- 
placing any of its fastening3.”’ 


Liverpool. J. J. A. 
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TRICYCLES. 


[20317.]—Iv seems to me that there is something 
wrong in the position in which the handles on a 
tricycle are placed. 

My idea is, that they should be much more for- 
ward. In their present position you cannot pull 
at the handles like you can on a bicycle, and, ın 
my opinion, it is a decided improvement to have 
the handles (bioycle) bent forward at least a couple 
of inches. 

If the tricycle handles were placed vertically 
over the centre of the crunk-shaft (or even a little 
more to the front), I fancy a great deal more power 
would be obtained. 

As I ride a tricycle only by way of.a change— 
preferring the two-wheeler—perhaps it is fancy on 
my part; but, I think, if the backward position was 
advantageous, we should soon hear of bicycle- 
handles being bent back. I have seen such an 
arrangement, but I think it must be a mistake. 

H. A. White. 


(20318.]—As in most cases the right leg is 
stronger than the left; the force exerted on the 
crank must vary accordively. In a ‘‘Sociable,’’ 
as ordinarily constructed, this variation in driving 
power is doubled. Why not place the cranks so 
that the two riders are ‘‘ out of step ’’—i.e., when 
one has his right leg raised his companion has his 
left foot up. 

The work would then be evual during each 
semi-revolution, supposing riders to be equally 
strong. With such long cranks as are generally 
fitted the necessary action isauything but becoming 
toa lady. This objection might be reduced by 
shortening one crank, aud having the other (the 
gentleman’s) its full length. Of course, leverage 
is lost, but I doubt if the lady's help is worth 
considering. f Glatton. 


THE NEW WATER-GAS LOCOMOTIVE. 


(20319. J—I sEND you the following account of a 
trip made by the Holland hydrogen engine, as it is 
called, and description of the locomotive, taken 
from the New York Vrisime:—The arrival was 
ahead of time. The oil gange showed a cost of 
2°52dols. for the twenty miles run, which is not 
much, if any, cheaper than full rate on the long and 
closely managed trunk lines when coal is cheap. 
It is more than double the hizhest consumption of 
the ‘O. Holland”’ during a iew weeks previous, 
when it had been doing heavy freight work. The 
principle of the apparatus is the Gecomposition of 
water at a high heat by mingling it with a small 
proportion of oil, without air, in iron retorts; the 
hydrogen set free being instantly burned, and all 
the heat of both unions —the carbon with the water- 
oxygen, and the hydrogen with the air-oxygen— 
being confined and utilised in the boiler, making 
steam. The retorts are four in number. They 
resemble half a peck-measure in size, and are set 
near the door of the fnrnace, a little above the 
level of the burners, which cover a floor about 3ft. 
by 8ft. in extent. The burners are as pin-holes 
along the lengths of a cloze series of lin. iron pipes 
covering the floor of the fire-chamber and con- 
nected with a central gas main, which is supplied 
by pipes from the retorts. These pinholes being 
pitched towards each other in pairs, the gas-jets 
meet accordingly in pnirs and mingle in combus- 
tion with jets of aircomiug up through lłin. holes 
just under each conjunction of zas. The number 
of gas-jets is 518. 

The boiler, as originally designed and built, was 
intended to improve upon the ordinary conditions 
of gas-heating, but on being tried, was rejected, 
and the ordinary boiler pattern was restored, with 
a few modifications in the firebox and smoke-pipe. 
In April last the new boiler and heating apparatus 
were satisfactorily tested, and in the last of May 
the complete engine was delivered to the Erie 
Road. After a few standing trials it was set at 
work on the freight business, until yesterday, when 
it entered on its calling as a passenger engine. 
Very little time is now conanmned in firing up; 
probably not more than half the average with 
ordinary locomotives. Rapid motion has been an 
aid to the fire, which formerly it tended to sup- 
press. The dimensions of the engine are as fol- 
lows: weight with all on board, 48 tons; length 


over all, 62ft.; diameter of driving-wheels, 5ft. ; 
cylinders, 17 by 24in. BR. B. 
New York, July 12. 


RAILWAY SIGNALS. 


[20320.]— Rarnway signals, according to H. 
Stooke (letter 20267), sometimes show different 
angles for the danger position; this, I have no 
doubt, is because of the expansion and contraction 
of the rod or wire. Some years ago I wrote, in 
consequence of a sad accident, and on one occasion 
went to a station when I found a white light was 
reflected down the line, although I knew the 
signalman intended danger instead. 

I think only two signals are used where lock 
systems are adopted, the ‘‘ danger,” and ‘‘clear.’’ 

If the horizontal position could be reliable, by 
means of a spring or stop, at or near the signal 
itself, it would prevent any miscalculation respect- 
ing 44° as danger, and 46° as clear. . 

My patent automatic apparatus for interlecking, 
and other signals (Model 21, Alexandra Palace 
Exhibition), when released by the passing train, 
would be actuated to ‘‘danger’’ by the weight at 
signal, because then independent of the rod or wire 
from the locking lever in the signal-box. 

Well-street, Hackney. J. Harrison. 


MORGAN’S PAPER FOR PHOTO- 
GRAPHIC PURPOSES. 


(20321.]—Iw your last volume, p. 379, mention 
was made of the many inquiries as to the nature 
of Morgan’s sensitive paper, and of the effects pro- 
duced with it. The following facts may therefore 
interest your readers. : 

A patent was applied for by Mr. W. T. Morgan, 
of Greenwich, in December last, but it received 
provisional protection only. In the provisional 
specification the invention is described as one re- 
lating to the manufacture of sensitive paper, and 
to blocks, pads, or tablets of the same, for photo- 
graphic purposes. The following is the description 
given by the inventor :— 

“ In carrying the invention into practice I take 
superfine paper (preferably hand-made), as free 
as possible from grain or texture marks, and in 
order to eliminate all traces of lime or impurities 
of any kind, I pass it through a bath or solution of 
strony acid, preferably sulphuric acid and water, 
and thoroughly rinse. I then coat the paper with 
an emulsion of ground asbestos, talc, Chinese clay, 
or other substance of a similar nature in a solution 
of gelatine, starch, gum, and alum; when this is 
dry the paper is placed between highly polished 
steel or silvered plates and subjected to very heavy 
pressure by being passed between rollers. This 
paper is then again coated as before, but with a 
stronger emulsion of the same materials, and when 
dry is ready for glazing or enamelling; that. is to 
say, for receiving a textureless glass-like surface 
so essential to the success of my process. This 
glazed or enamelled surface I obtain much in the 
same manner as lithographers obtain their transfer 
impressions from steel or copper engraved plates, 
that is to say, I damp the prepared paper on the 
back and carefully lay it with the prepared surface 
downwards on the polished metal or silvered plates 
previously made warm, and this paper is again 
submitted to very heavy pressure. The damp 
paper will adhere to the metal plate, but on again 
wurming the latter, the paper may be easily 
stripped off. The paper is then stretched over a 
block by means of a frame similar to a linen 
stretcher, or by means of any other suitable 
apparatus; itis then carefully polished by being 
rubbed over the surface with paraffin-wax, bees- 
wax, or any material of a similar nature dissolved 
in highly rectified spirits; it is then coated by any 
of the well-known methods with a gela- 
tine bromide of silver emulsion and when 
dry is ready for use. The paper may be used 
lor a variety of photographic purposes: pictures 
can be produced upon it by means of photography, 
which pictures muy be afterwards transferred to 
glass, canvas, opal, wood- blocks for engraving, or to 
any other substance to which it is possible to attach 
puper. It will be found most usetul for decorative 
papers for windows, walls, panels, and the like, as 
any sized or shaped picture can be made. Accord- 
ing toanimportant part of my invention, I arrange 
the paper in the following manner :— When the 
paper has been prepared in the manner above de- 
scribed, it is cut into suitable sizes, and any num- 
ber of these pieces are superposed one upon 
another, the prepared side being upwards, and 
between each pioce is placed a sheet of tin-foil or 
similar material. The papers so interleaved with 
metal sheets are then pressed into a shell or matrix 
of any suitable curvature by a die or pressing 
device of corresponding curvature which is sub- 
jected to heavy pressure, and forces the paper and 
tin-foil or other metal into a curve. The whole is 
then bound ruund the edges as is done with sketch- 
ing or drawing-blocks or pads ; the tin-foil assists 
the paper to retain its curve and also protects the 
rear sheet from light while the front one is being 
exposed in the camera. The paper and metal may 
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also be made into flat blocks exactly similar to the 
ordinary drawing blocks. My object in bending 
or curving these tablets is that when they are 
placed in the camera in position for exposure they 
have the same centre as the curved surface of the 
lens, and by this means perfect equality of illumi- 
nation is obtained over the whole surface. The 
lines are absolutely straight, the definition is more 
clearly defined, and many more technical advant- 
ages are secured, well known to the profession. 
The use of stops or diaphragms (if these are not 
entirely dispensed with) is considerably modified. 
The tablets are placed in the dark slide and ex- 
posed in the same manner as an ordinary sensitive 
plate. After exposure, the exposed sheet is de- 
tached from the block and developed in the usual 
manner. The surface to which the picture is to 
be transferred should be previously prepared by 
brushing over the same a solution of gelatine and 
alum, and allowed to dry. The picture while still 
wet is pressed in contact with the surface to which 
it firmly adheres, and when dry the paper may be 
stripped off, leaving tiie picture. The principle 
of curvature will also be found of great ser- 
vice in the process of enlarging where it is 
desirable to obtain absolutely straight lines. 
The picture having been produced on the paper 
can be transferred to a curved glass by the 
process above described, and the picture can be 
made to face either side by attaching it to the con- 
cave or convex surface. For magic-lantern slides 
or discs my invention is very advantageous, as 
pictures taken on the curved paper are transferred 
to curved glass, aud when thrown on the screen 
will be found to cover the whole disc of light with 
perfect definition up to the edges.” 
T. H. Q. 


THE FOREGROUND IN SKETCHING— 
THE EXPANSION OF IRON — THE 
PERIODICITY OF STORMS—A CURI- 
OUS WEATHER SUPERSTITION. 


{20322.J—I rear that a ‘Country Sketcher,” 
(letter 20291) will uot arrive at pleasing results if 
he leaves out two of four fields between his eye 
and the distant object which he is drawing, under 
the belief that the eye will supply the omitted 
foreground. I suspect that the effect of that 
course will be merely to make the picture a repre- 
sentation of an object with two fields intervening, 
only drawn on a smaller scale. 

Your correspondent, “J. W. W—s.” is seem- 
ingly amused at my treatment of the Vienna Dome 
question; but he forgets that my remarks were 
made with immediate reference to the statements 
of Sir Edmund Beckett. I did not say that any 
part of the dome would undergo flexure, but only 
suggested that expansion might make itself evident 
in some other way than that mentioned in Sir 
Edmund Beckett’s letter—a lateral movement of 
the pillars. Of course, whon allowance is made iu 
girders for local expansion, there can be no neces- 
sity for provision for expansion in their total di- 
mensions. The whole point of Sir E. Beckett's letter, 
however, was that no such allowance had been 
made: and having no reason to doubt the state- 
ment, I was preparing to discuss the possible modes 
of expansion in structures so arrauged. Your 
correspondent having called in question the truth 
of Sir Edmund Beckett’s facts, I have no more to 
say. 

E am sorry to see that Mr. Gardner (letter 20305) 
has left his 20 days’ period theory of storms, aud 
gone a hunting for celestial relations. As a matter 
of course, he has fixed upon the Moon, and will now 

robably spend the rest of his lifetime in ths fruit- 
ess search for traces of lunar intluence in our 
weather. Let him be warned in time, and give up 
the pursuit of the phantom. Many men have fol- 
lowed it before him, and all to no purpose. 

It may be worth noting that on the 15th inst. 
(St. Swithin’s Day) there was a new moon. That 
day being Saturday, we had the phenomenon of a 
“ Saturday Moon,” which ought to be followed by 
20 days of wind and wet according to many pro- 
verbs. There are two curious circumstances con- 
nected with this superstition. The one is that it is 
unusually widely current. It is known among the 
farmers and peasantry in Scotland, Ireland, and 
the North of England. A correspondent of tho 
eilheneiua said he bad heard it trom American, 
French, and Spanish seamen, and even from a 
Chinese pilot. Whence this well-nigh universal 
belief’ The other is that a gentleman actually 
deduced the rule from weather registers, without. 
being aware of the existence of the popular super- 
stition. Ife examined records covering a period of 
about $0 years, and a3 the result asserted that 19 
times out of 20, a Saturday moon was followed by 
20 days of wiod and rain. He announced his dis- 
covery to the Royal Astronomical Society in 1548. 
Between the proverbs and the discovery, we are 
forced to conclude that there must have been 
some very striking coincidences to give rise to 
them. 

J. A. Westwood Oliver. 
Belle-vue Springburn, Glasgow, July 20. 


STCNEHENGE AND SUN-WORSHIP. 


[20323.J—I1 is the Clun stone circle I judge, 
from scant data possibly, but not altogether con- 
fined to flint impl-meuts, to have been constructed 
during the Neolithic Age. With respect to Stone- 
henge, I should be glad to know what evidence 
connecting it with either pre-historic era is forth- 
coming. That itis older than British times good 
authorities assert. Mr. Skertchley, speaking in 
these columns on aucient stone monuments has 
said: ‘“ We kuow that ages before the Druids 
worshipped here, these structures stood as hoary 
monuments of the zeal of long-forgotten races.” 
He has also, anticipating the difficulty of supposing 
such massive blocks could be squared with only 
stone tools, said: ‘*The Tahitians who, when first 
visited by Europeans, wero quite ignorant of the 
use of metal, erected huge stone structures for the 
reception of the distinguished dead. One of these, 
described by Captain Cook, was no less than 267ft. 
long, 87ft. wide, and titt. high. The stones were 
4ft. deep, and were neatly squared and polished. 
Similar instances might be cited from other places.”’ 
Professor Ramsay says the standing masses of 
Avebury and Stoncheuge have been set on end bya 
“ vanished’? race, and the same authority corrects 
Mr. Stooke with regard to the derivation of the 
material. He says tle smaller stones only (believed 
to have been vetive offerings) were brought from a 
distance. Most of the stones are simply the ‘‘ grey 
wethers,’’—frasments of denuded Eocene strata 
which orignally overlaid the chalk on that horizon. 
An eye-witness recently told me that similar blocks 
are seen sticking out of tho soil all up and down in 
that neighbourhood. Any contribution of facts 
towards this discussion will be gladly accepted, I 
believe by others, besides Mr. Stooke and myself. 

Neo. 
COLOUR. 

[20324.]— Min. Souri (20307, p. 453) appears to 
misappr chend tre bearing of Tyndall’s experiment 
which he quotes. From a purely scientifc point 
of view, the discussion about which colours are 
primary and which secondary or compound, is quite 
meaningless, because it is recognised that every 
tint and colour is both primary and secondary. 
Colour is, in fact, derived from two sources. First, 
it exists in the light itself, and every imaginable 
tint of pure colour exists as wave-length, or rate 
of vibration, in light. But it is also dependent upon 
sensation, and just as the sensation of white light 
is dus to the combined citect either of the whole 
gamut of wave-lenutlia, or to the action of a variety 
of complementary colours or tones, so is each colour 
capable of being generated by several combined 
tones. The whole question has two aspects—the 
scientific and artistic, which have really no point 
of union, the one relatiag to cause and the other 
to cifect ; it is like the relation between the theories 
of acoustics and production of music from a violin. 
The efiects of the spectrum, the decomposition, aud 
recombination or the coustituents of light, ure 
entirely different from the relations of pigments 
and coloured materials, and science deals with one, 
and not with the other, for entirely different pur- 

oses. 

: Tyndall’s experiment is perfectly simple and 
clear, when we understand that no agent adds to 
or produces colourat all: it only takes away a part 
of the light acted on. Ouce taken away, no sub- 
sequent combination can restore it. <A blue glass 
simply absorbs ail those rays of light which, when 
abstracted, leave blue: yellow and other glasses 
thesame. The toene of each colour—that is, its 
purity, depends ouly on the resiauary rays which 
pass. Now, taking the caso illustrated, we have a 
so-called blue glass, which transmits blue and 
green, and a yelow glass, which trausmits yellow 
and green, Thot is to say, we may consider the 
white light as econsistiney of blue, yellow, and 
green, because erch of the two first glasses allows 
something to go through besides pure blue and 
yellow. But each of these glasses produces these 
colours, not by yutting them iuto the light. but 
by taking out their complementaries. What 
happens when the glasses are superposed’ ‘The 
light first passes through the blue, which sifts out 
all the yellow, but permits green to pass with the 
blue; the yellow glass now sifts out all the blue, 
and, therefore, hes nothing but green left to pass: 
that is to say, the green lykt is not produced by 
toe union of blue and yellow lights; but is merely 
the residue. Bu? Wue and yellow pigments may 
produce a green elicvct with reflected light, not- 
withstanding, brciuse these do send the two 
colours to produce a combined etiect or harmony 
(which mav be green) upon the eye. 

In the second vase, with two separate hents, 
the conditions are quite different. Here each glass 
sifts out onty its own proper colour; but does send 
its residue on to produce its effect. Hence, the 
result is blue, green, and yreen-yellow, and the 
combined effect should be white, with an excess of 
green. 

The explanation of the cifect of white from a 
rotating compound disc, is that each colour produ- 
cing in the eye its own rate of vibration, which is 


persistent, the whole of them combine to produce, 
in the eye, just the same result by their rapid 
succession as though they were acting synchron- 
ously, as in white light. 

As I said at first, science recognises no three 
primary colours ; for in fact we can produce the 
white light from various combinations. 

Sigma. 


[20325.] —IT is but a short time since Mr. Calton 
brought up this question before, and it is quite 
evident he has learned nothing in the interval, and 
that both he and Mr. Smith are only of the usual 
typeof paradoxists, with whom argument is useless. 
When Mr. Smith quotes Tyndall, that by “ judi- 
cious management one of these colours is rendered 
yellow and the other blue,’? he knows that he is 
only indulging in mere word quibbling. By 
judicious management, Tyndall means only 
judicious management of the stopping off screens so 
as to leave only the yellow and blue—alsolutely 
pure—of the spectrum. Itis only possible to mis- 
understand Prof. Tyndall’s meaning intentionally. 
When Mr. S. goes on to say that, by Tyndall’s own 
showing, what he here calls blue and yellow con- 
tain between them all the colours of the spectrum, 
I must ask him where Tyndall shows that ? Tyn- 
dall tells bim that he can obtain yellow and blue 
in the spectrum free from admixture of other 
colours, and that this pure blue and yellow light, 
when mixed produce white; but Prof. Tyndall] 
nowhere says the white thus produced contains all 
the colouis of the spectrum. On the contrary, it 
contains only ‘the blue and yellow, as a priem 
would soon show. Itis no use arguing, however, 
with paradoxists. I will, therefore. only propose 
atest experiment to Mr. Smith. Let him cut ofi 
from the solar spectrum all but the pure blue and 
yellow, and then recombine these. Let him test 
his blus and yellow before mixing by a prism, and 
after, and having done so, compare his resulting 
light with ordinary white light, and send you, Sir, 
the results of his experiment. If he is not satisfied 
of his error by that time, Iam afraid he is past 
convincing. With regard to his assertion that an 
admixture of one-tenth white light to nine-tenths 
coloured would destroy all trace of colour to the 
eye, he says the thing that is not. 

E. Holmes. 


INDICATIVE SYMBOLS. 


(20326.J]—I1 Mr. M. Jonson had been acquainted 
with the routine of a printing office, I believe he 
would not have recommended many of the indica- 
tive symbols contuined in his letter (20248, p. 40-1). 
There can be no objection to Y, F, P, T, being 
used respectively to represent yards, feet, ponnds, 
tons, though it looks remarkably like a change 
without an improvement; but there is an objection 
to Y*, Ce., and a very decided one to all sigus with 
a line over them, or indeed to anything not usually 
to be found in the compositor’s pair of cases. I 
believe if the mathemuticians had consulted the 
printers when they adopted or developed the signs 
used in their formule, they would not have cause 
to complain of so many misprints. In writing, of 
course, there is no objection to any kind of sym- 
bols; but as written science nowadays is frequently 
printed, it is advisable to keep the symbols used 
within the ordinary type-range of a newspaper 
oftice. The saving in space by the use of these 
symbols is not a very large quantity; and seeing that 
mathematical formul», owing to the trouble and 
time occupied in setting, cust twice as much as 
ordinary matter, it requires considerable courage 
to introduce any new formule. In the ENGuisy 
MECHANIC I have noticed with satisfaction that the 
method of setting out sums suggested by Prof. 
Stokes has been adopted, instead of the antiquated 
aud troublesome method of putting figures under 
one another witha line between, which line, being 
no multiple of the body-depth of the type, involves 
some trouble in justification, or making one 
column the same length as the other, besides keep- 
ing the linessquare. It might be urged by Mr. M. 
Jonson that his suggested characters with the line 
over them might be cast in one, and so they might ; 
but where are theyto be kept? That is the grava- 
men of the whole business. The old-fashicned 
compositor is rapidly giving place to a race of mere 
type-setters, who take no pride in their work and 
no care of their employer’s property. For this 
reason special characters, which have no appropri- 
ate boxes in the pair of cases, are frequently thrown 
on one side and lost—even Italic is not always re- 
stored to its proper place by these gentlemen, who 
are the loudest howlers when they cannot find the 
“sorts”? they have themselves wasted. Apart 
from these considerations, itis not quite clear what 
is to be gained by representing ‘*1 volt” as ‘Fu 
VIIL.,’’ but there is a decided gain in writing and 
also in printing ‘‘1 foot” as ‘“ 1 F.” The use of 
Greek letters to designate stars is, no doubt, con- 
venient, aud is well adapted to the purpose; but 
so far as the printer is concerned he isat this dis- 
advantage—that the Greek letters are frequently 
mislaid, and often, thanks to the imperfect manner 
in which they are delineated by different writers, 
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he has the credit of making a mistake—a printer, 
you know, being expected to be able to tell with 
“ half an eye” whether the author meant Zeta or 
XiCancri, Nu or Upsilon Ceti. Those who wish to 
adopt symbo's have a fair supply in every pair of 
cases; they have, for instance, whole alphabets of 
capitals, small capitals, and lower-case; they have 
the three common accents on five vowels, and the 
disresis ditto, parentheses, brackets, note marks 
(*, t, &c.)}, besides other signs which could readily 
be used, and, once understood, would be as effective 
as many of the troublesome signs now employed. 
A Practical Printer. 


THE PRESSURE OF WIND. 


20327.J]—AFTER reading Mr. Gardner’s letter 
and the query of ‘‘ Octurus ” (474938) in your issue 
of the 21st inst., I am prompted to make a few 
remarks upon this subject. t 

In the first place, Mr. Gardner, in his letter on 
4“ Forecast and Periodicity of Storms,” quotes the 
ENGLISH Mronanio to the effect that in the gale 
of the 14th Oct., 1881, a wind pressure of 531b. on 
the square inch—on the square foot, I think he 
means—was recorded at Greenwich. ‘* Octurus,’’ 
in his query asks, Which is correct? The“ E.M.” 
in stating the pressure of wind on the square foot 
at a velocity of 50 miles per hour, 494Ib., or 
<í Molesworth’s Pocket Book,’’ which -gives the 
pressure at that velocity as equal to 12°304lb. per 
square foot. 

I would remark, with regard to the statement in 
Mr. Gardner’s letter, that such a velocity as 53lb. 
on the square foot, not to mention on the square 
inch, is unknown in this country, except in anemo- 
metrical registers, and this I not long ago pointed 
outin Nature, curiously enough, citing this very 
instance. [f your correspondent had wished for a 
still more astounding record of velocity, he might 
have stated the pressure registered, during the 
same storm, at the Bidstow Observatory, Birken- 
head, which was 771b. on the square foot, according 
zo the newspapers. 

The erroneousness in the registration of such 
high pressures as these, has been aptly pointed out 
by Mr. T. Hawksley, F.R S., in a paper read before 
the G. Section of the B.A. Meeting, York, 1881, in 
which he gives a fomula, and a table compiled 


- from it, by which the velocity and pressure of wind 


are connected, and which I will give here, if you 
can spare the room, as I think ‘* Octurus,”’ and 


others of your readers who take an interest in 


meteorological subjects will find it useful. 

Let v = velocity of wind in feet per second ; p = 
the pressure in pounds per square foot; :0765 = 
weight in pounds of a cubic foot ofthe impinging 
air, 32 = coefficient of gravity.. Then 

— 076607 _  /v 

~ 82 20 
- By means of this formula the following table of 
pressures is constructed. 


very nearly. 


Velocities in i 
Pressure in 


pounds per sq. 

Feet per second. | Miles per hour. toot; 
10 68 0°25 
20 13°6 1-00 
30 20 4 2°25 
27°2 4:00 
50 34:0 6'25 
60 40°8 9°00 
70 47 6 12 25 
80 54°4 16 00 
90 612 20°25 
100 68:0 25:00 
110 74°8 30 25 
120 816 86:00 
130 88-4 42°25 
140 95°2 49-00 
150 102 0 56°25 


When there is a diminished pressure, as in the 
case of the inclosed sail, roof of building, &c., 
we then have 

_ v sin. B? 
: e f 4 7 ZU 
in which v = the absolute velocity with which 
the air strikes the receding plane, and s the internal 
angles between tho obliquely-placed surface and 
the direction of the impinging wind. 

By making use of the above table, “ Octurus ” 
will find that in the case he gives the pressure 
will be 14:81lb. per square foot. This, it will be 
seen, is greater than that given in Molesworth’s 
Pocket-book, and considerably less than that stated 
in the “E.M.” The formula and table given 
above, however, are more trustworthy, I think, 


than Molesworth, whose table of wind pressures, 


I find, ou reference to an early edition, has remained 
unaltered for about 20 years. The figure in the 
“ E.M.” is evidently a mis-statement. 

Worthing, July 24th. C. H. Romanes. 


bination machine I have made. 


COMBINATION MACHINE. 
[20328.] —I sEND two photographs of a new com- 
he bed is of cast 
iron, 4ft. long and 2ft. wide, with twelve T slots 
for bolting the different parts of the machine down, 


also thirty square holes on each end for same or 
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fixing work. The standards are of cast iron, fitted 
with crank shaft running upon rollers, one end has 
balance flywheel, the other a driving-pulley. The 
treadle works on either side. 

The lathe side is fitted with Whitworth’s 5}in. 
centre headstocks, traversing table is fitted with 
liin. steel leading-screw, also rack and pinion. 
The leading-screw is fitted with quadrant for 
change-wheels for screw-cutting. The table is 
fitted with compound slide-rest, also with angle- 
plate to fix cylinders or other work. Work to be 
done on this side: Ordinary turning, screw- 
cutting, surfacinz, cylinder boriag—all self-acting. 

The machine side is fitted with a drilling-machine 
und shaping-machine with two traversing tables. 
The one under d:illing-machine is compound, 
having rotary, vertical, and parallel motions; it is 
fitted with eccentric to throw in and out gear of 
leading-screw for traversing the bed. The other 
under-shaping machine has T-slots on top, and 
each side it has vertical and parallel motions with 
eccentric, same as drilling-table. Work to be done 
on this side; Drilling, (shaping, either parallel or 
circular) wheel-cutting, tap fluting, nut shaping, 
milling, keyway cutting, boring, and many other 
things. The machine is driven from overhead shaft, 
fitted with clutch motion for starting and stopping. 

The rotary table is fitted with mandril same as 
lathe-head for taking all chucks. A better expla 
nation can be given upon seeing the mgchine. 

Henry S. Frost. 
(Engineer, Lathe and Tool Maker.) 
45, Mortimer-street, Cavendish-square. 


MEDICAL REPLIES. 


(20329.]—DraneteEs (47423).—The simplest test 


for sugar in the urine is its specific gravity, for esti- 
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mating which a small hydrometer is sold. Health 
urine ranges from 1,010 to 1,030 at 60° Fahr. 

the urine runs above 1,030, sugar is very probably 
present, and if so, the urine may range from 1,030 
to 1,050. Pat half an ounce of urine in a test tube, 
add a piece of sodic hydrate as large as a pea, and 
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boil. If sugar be present, a dark brown colour is 
produced. Then there is the ordinary copper test, 
also that by fermentation, both of which will be 
found in textbooks: In diabetes a very large 
quantity of urine is passed of a high specific gravity, 
such as I have indicated. Great thirst and dryness 
of skin are induced by the elimination of so much 
water by the kidneys. As to diet in diabetes, the 
routine prescription is to exclude sugar and starch ; 
but I believe that I have often seen life shortened 
by persistence in a rigidly non-saccharine diet. 

STAMMERING.—In my note on this subject (47366) 
I see a printer's error. ‘‘ Make the child read aloud, 
with extreme slowness and distinctness, for a 

uarter of an hour four hours a day’? should be 
our ¿imes a day. 

BILLIOUSNESS (47239) is a hopelessly vague term 
which may mean anything. Querist must get per- 
sonally examined. 

PAIN IN THE BowELs (47436).—If ‘Printer’? is 
suffering from lead colic, he will see a pale blue 
line round the edge of the gums on turning up the 
upper lip. For this refer back to a former full 
article by me upon “lead poisoning.” If he has 
defective teeth, live on soft food, and do not 
swallow lumps of meat that have not been chewed. 
For this refer back to former articles on indigestion. 

Dryness oF Mourn (47488).—Not eligible for 
useful reply. James Edmunds, M.D., &c. 

Graftun-street, Bond -street, 


NOTES ON DYNAMO-MAOHINES.—VI. 


| [20330.]—47. WITH reference to the character- 
istic curve for the ordinary dynamo-machine, we 
have said in a former note that for a short period 
at the beginning of the curve the strength of the 
magnetic field is proportional to the current. ‘This, 
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as has been explained, is due to the fact that the 
iron in the cores is as yet far from saturation, and 
it follows that this period, during which the strength 
of the field is 
lengthened by increasing the amount of iron in the 
field? magnets. 


roportional to the current, can be 
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affected, the speed of the generator remaining con- 
stant. Let L represent the tamps (Fig. 12) and G 
the generator, then that every lamp may be per- 
fectly independent of ite neighbours, neglecting 
the resistance of the leading wires, it is only neces- 
sary that the difference of potentials between E 
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COMBINATION MACHINE. 


48. For a machine having a comparatively large 
amount of iron in the field magnets, the rise of 
E.M.F. would be represented by a straight line 
A C, Fig. 11, taking, asin former notes, distances 
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on the horizontal line A B to represent current in 
ampères, and vertical heights to represent E.M.F. 
in volts. This fact is important, as affording the 
basis of the solution to the problem indicated in 
Note 46. ` 

49. We have a large number of incandescent 
lamps arranged in parallel circuit, and fed from a 
particular station. The problem is to arrange the 
generator so that fifty or a hundred, or, in fact, any 
number of lamps may be extinguished, while the 
current through the other lamps remains un- 


and ah the terminals of the generator, be kept cons 
stant. 
50. The solution here given is due to M. Deprez 


FICS — 


Let a dynamo-machine (A), Fig. 13, be constructed, 
having a large mass of iron in the cores of the 
field magnets, and having two coils wound on these 
cores: a wound as in the ordinary dynamo and in 
circuit with the armature and lamps; ò fed by an 
auxiliary dynamo B. In this machine a part of 
the E.M.F. is due to the magnetism derived from 
the current in the self-excited coil a, and another 
part is due to the magnetism derived from the 
current in the coil 4, which is fed from the auxiliary 


dynamo. The sum of these two E.M.F.’s gives 
the total E.M.F. of the machine. The charac- 
teristic curve for this dynamo when self-excited 
and when no current is being appien by the auzi- 
liary machine, will be represented by the line ‘A O, 


Fig. 14. Let the auxiliary dynamo be started and 
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a current sent round 4. A certain E.M.F., AD 
depending on the magnitude of tbis current, will be 
added to the first E.M.F., and DE will run 
parallel with A C (since the cores of field-magnets 
are very large), and will represent the total E:M.F. ` 
of the machine A. If the difference of potential 
between E and EF’ is to remain constant, it is neces- 
sary to have the internal resistance of A such 
that if an angle be drawn with its tan. representing 
the resistance, that angle shall be equal to CAB; 
in other words, the tan. of C A B must equal the 
internal resistance of A—i.e., A must be driven at 
its critical speed. If this condition is fulfilled, it 
is obvious that whatever may be the total resistance 
in circuit or current flowing, the fraction of E.M.F. 
employed in sending the current through the 
external part of the circuit is constant, and is equal 
to A.D. This is only true for one speed of A, and 
if, during the process of lighting, the internal resist- 
ance of A increases, due to increased temperature, 
the speed must be increased a very little tomake the 
characteristic curve coinvide with the new internal 
resistance line. Increasing the speed of B does 
not alter the necessary condition of E.M.F. 
between E and E’ remaining constant, but merely 
increases the E.M.F.—that is to say, all the lamps 
are rendered brighter. The lamps can, conse- 
quently, be of any desired brilliancy. 

61. Tho strength of field produced bv an electro- 
magnet is proportional toa NC y L x D, where 
is a constant depending on material of which the 
core is made; N = No. of turns of wire; C = cur- 
rent; L = length of core, and D = diameter of 
core. This only holds good for very small currents, 
or so long as the strength of field produced is 
proportional to the current; but we can assume 
that the strength of field is constant for the same 
value of N C, and is independent within the limits 
with which we are concerned of the respective 
magnitudes which make up this product. 

52. On this assumption, it is quite easy to say 
what effect will be produced by increasing the 
number of turns of wire on the field-magnets, 
since the E.M.F. is proportional to the strength of 
field. Let the line A C, Fig. 15, represent the 
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characteristic curve for a particular dynamo having 
N turns of wire on the field-magnets. Let the turns 
on the field-magnets be increased to 2 N; then we 
know that with a current of 5 ampéres 2 N turns 
will produce the same effect as N turns 
with 10 ampères. The first ordinate for the new 
curve is obtained by making 5 a!1=10 b. Also 
with 10 ampères 2 N turns will give the same result 
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as 20 ampères with N turns; consequently 10 J', the 
second ordinate of the new curve, must be made 
equal to 20 d; the third ordinate 15 c! = 30 f, and 
? on, the dotted line representing the now curve. 

will be observed that the maximum E.M.F. is 
the same for few or many turns, since there is a 
point beyond which an additional current does not 


give an additional E.M.F. due to presence of iron.. 


The effect of more turns is to saturate the magnets 
quicker. 

53. Given the characteristic curve for any 
particular machine to find the new curve for 
increased No. of turns of wire on the arma- 
ture, provided the space filled is about the 
same, we have simply to increase the vertical 
ordinates in the same proportion as we increase 
the number of turns of wire on the armature. 
It must be borne in mind that although we have 
taken considerable pains to explain the action of 
dynamo-machines geometrically, and have con- 
sidered at some length how the characteristic curve 
is affected by modifying the construction of the 
machine, the results obtained are only to be taken 
as approximately true, for the complete theory of 
the dynamo has not yet been formulated. E. 


FARADAY’S FIRST DYNAMO. 


[20331.]|—Tn following may interest some of 
ours :—‘*‘ This instrument is of the horsehoe form, 
and is composed of twelve sheer (thin) steel plates, 
each 28in. in Jength from the poles to the centre 
edge. At the greatest width of the curve the horse- 


shoe is 7in. across, and the extremities of the poles |. 


are lèin. asunder. The keeper (armature), or 
lifter, which is made of the purest soft iron, is 5in. 
in length, 2}in. wide, and lin. thick. Around the 
middle of the keeper, and occupying with its lower 
section the space between the poles, is a wooden 
winder, having about 100 yards of common threaded 
bonnet wire, trom which the two ends, composed of 
four lengths of the wire twisted together, are carried 
out. One of the twisted ends passes beyond each end 
of the keeper, and rest upon the respective poles of 
the magnet. A short lever, placed in a frame, is so 
attached to the winder and keeper as to admit of 
their being forced up by the hand applied to the 
longer end of the lever. Every time this is effected 
a brilliant coruscation of light is produced at the 
end of the wire.” Fiddler. 


LEGAL REPLIES. 


(20332.]—‘* Caveat EMPTOR ” is a maxim of the 
English law, and it means ‘‘ Let the buyer beware.”’ 
Now it has been humorously translated, ‘‘ Keep 
your eyes open.” “ F.W’s.’’ ‘‘impression ” of what 
wonders the stove would do can clearly not avail 
him, and glowing statements in a circular or adver- 
tisement are, of course, mere pufiery. There is 
thus no warranty, and without a warranty the 
buyer of an article of this kind can have no right 
of action, even though it fails to perform its pro- 
mises. If the shopkeeper had, at the time of the 
sale, said that the stove would cook as advertised, 
and in a way that made his statement a warranty, 
then “F. W.” would bave been able to recover 
his money back again. But here there was nothing 
of the sort; and as there can be no legal obligation 
for the tradesman to change it for other goods, 
«F. W.” must make the best of his bargain. 


(47476.)— Without knowing exactly what were 
the terms of this agreement, I cannot answer for 
certain. But it is a clear rule of law that there 
can only be a distress for rent in arrear; and it is 
also decided that a distress after tender of the sum 
owing is illegal. In an ordinary way, therefore, 
the landlord could only distrain for the week 
actually in arrear, and if that were tendered him, 
a subsequent distress, even for that, would be 
illegal. But if, by the agreement, a power was 
given to distrain for the week’s rent in advance, 
or to treat it as being in fact due, this would, of 
course, alter the whole question. The landlord, 
doubtless, refused the one week, in order that he 
might be able to distrain for the two, and, should 
he do so, the tenant can pay both under protest, 
and bring his action for damages in the county- 
court for illegal distress. Of course, the landlord 
could sue for the rent in advance; but, as far as I 
can see, he could not distrain, and, of course, the 
rent tendered must be paid. 

(47479.)—As far as I can understand this con- 
fused question, what happened was this. The 
executors renounced probate; and, afterwards, 
when assets began to come in, the widow took out 
letters of administration with the will annexed— 
as she had a clear legal right, and, indeed, a duty 
so todo. The son’s being under or over age has 
nothing to do with his position; and after the 
debts are paid, it is the widow’s duty to divide the 
estate in manner directed by the will. The son 
will, therefore, get his appointed share, and, of 
course, the widow has no right whatever to will 
away the whole property, which she only holds as 
administratrix—though, to be sure, she can do as 
she likes with her own portion. The will remains 
perfectly valid. When there is a will there can be 
no such thing as a ‘‘sole heir,” and, except as to 


land, a son has no more right than a daughter. 
** Adolescens ” is very wrong in his law. 


(47485.)—As I understand this question there 
was but one set of leaseholds, and but one sale by 
auction, and the share coming to the nieces from 
such single sale was over £200. Now, as the sale 
was the only source from which this property 
came, and as it took place upon one day, [am at 
a loss to see how the sum derived therefrom can 
be otherwise than succeeded to ‘‘at one and the 
same time and from the same source.’’ To say 
that because the houses were sold in separate lots, 
therefore this one sale was divided into separate 
sources, is a refinement of casuistic argument that 
would find no support im any court of law now- 
adays. I therefore think that there is nothing in 
the point here put, and that it would not support 
an action, though it might lead its promoter into a 
very pretty bill of costs. 

Fred. Wetherfield, Solicitor. 

2, Gresham-buildings, Guildhall. 


REPLIES TO QUERIES. 


— 


*,* In their answers, Correspondents are re- 
speetfully requested to mention, in each instance, the 
title and number of the query asked. 


[47039.]—Clock Query.—Pinch the spring of 
the fly so as to make it turn a little harder. You 
may make it strike as you like—Epwarp THOMAS 

COTT. 


[47056.]—Bacteria.—I am truly obliged to Mr. 
Thoms for his lengthy reply to my query, and will 
endeavour to profit by his information. I forgot 
to mention that in mashing with water at 188° Fahr. 
a few gallons of cold water is invariably mixed 
with the mashing liquor to reduce the temp. to 
about 150, before the rye is added and mashing 
begun. I would gladly avail of brewery yeast for 
fermentations (as at home) were it obtainable at a 
reasonable price; but at two francs per kilog. this 
is out of the question, and in summer it is seldom 
fresh, having to come at least 800 miles by rail. I 
usually change the mother once a month, sometimes 
even less frequently. It may interest Mr. Thoms 
to know that, by means of the barm I before de- 
scribed, I have (during winter weather) fermented 
mash from sp. gr. 1050 to 1002 in forty-eight hours 
regularly; last winter, from month of December 
till middle of March, this was the invariable at- 
tenuation. The returns of spirit from maize 
(the maize being digested whole by means of light- 
pressure steam and sacchariGed with 9 per cent. to 
10 per cent. green malt), being very little inferior 
to English work fermented with brewery, barm.— 
CYGNET. 


(47101.}—Polypus.— The tonic powder, Bay- 
berry, used as snuff several times in the day, has 
cured one of long standing, and restored smell.— 


[46744.]—Marble.—The streets in the city of | H. O'B 


Armagh, after rain, show that a good deal of native 
marble is used there. Finer slabs gre made into 
chimneypieces, and polish up well. Itis brown, 
prettily mottled. Sometimes a vein of pale-pink 
stone is found of the nature of madrepore, and of 
this small fancy articles are formed for sale as 
keepsakes.—H. O’B. 


[46762.]—Sick Child’s Arm. — This case will 
very likely be benefitted by a plaister made of 
mustard and common treacle, spread on brown 
paper, renewed daily, wrapping a cloth round it. 
This seems a queer remedy; butit isa good one. 
Steaming the arm over a pan of boiling-water, 
ee in a flannel cover, is most useful also.— 


[46780.]—_Water Power.—With 35ft. of fall 
and 473 cubic feet of water per minute, a Hercules 
or other good turbine will give 25 horse power ; 
wheel Qin. diam., outlet for water l4in. diam. It 
would cost about £30. It would be waste and 
useless to put up any other than a turbine. —Quop 
Dixr Dıxı. 


(16792 ]—Aquarium.—Permit me to insert a 
caution on this subject. Select only pond crea- 
tures; the inhabitants of running streams will 
P a few days (or hours)in tho still water.— 


[16859.] —Indigo-Blue Dyeing.—I fear J. 
Oımiston handles our friend S5. J. Simpson rather 
ungenerously, and he by no means gives additional 
valuable practical information. ‘* Blackwater ” 
is much obliged to Mr. Simpson for his concise and 
explanatory answer. Mr. Ormiston says that 
‘the writer displays ignorance of the two methods 
of indigo dyeing, or he would have given a fuller 
and more correct description than he has done.” 
“ Blackwater’’ simply asked for information as to 
Read, Holliday, and Son’s process, and in what 
manyer it differs from woad vats? This ques- 
tion remained unanswered a long time, and I have 
to thank S. J. Simpson for giving me all the infor- 
mation I required or expected. He rightly assumed 
that I had a knowledge of woad vats. In the 
woad vat indigo is reduced to a state fit for dyeing 
by the fermenting power of the woad, aided of 
course by bran avd madder. Now, the successful 
management of woad vats requires special know- 
ledge not to be acquired every day. Beside 
practical experience, powers of judgment, and 
observation, the ‘‘trade secret” is necessary. A 
dyer who is thoroughly master of woad vats should 
be able to dye, with eleven or twelve pounds of 
indigo in a woad vat, seven hundred (700) yards 
navy blue serge, ł yard wide. I should like to 
know what quantity of similar goods can be turned 
out of a Read-Holliday vat at same cost, taking 
the average value of good indigo at 6s. the pound. 
Asa rule, good woaddyers are few and far between, 
so that any process that simplities indigo-blue 
dyeing is the greatest boon to woollen manufac- 
turers. The more goods dyed by a certain quantity 
of indigo in the woad vat the more brilliant and 
faster the colour.— BLACKWATER. 


[47023.]—Sea-Sickness.—A person who only 
feels bad really suffers more than one who is really 
sick, In this case the great suffering arises from 
the contraction of the stomach on nothing. A deal 
of suffering is spared by always eating, so that the 
stomach has something to act upon. Don’t drink 
brandy, or you will suffer for it. In most cases, 
not always, the sickness goes off in a few days. 


Fight against it, but keep the stomach full.— | lant in No. 628, p. 204; and several others in 
o) 


Epwarp Tuos. Scort. 


[47140.]—Ampere.—The ampère, as I suspect 
Mr. Stooke knows, is the unit .of current, and is 
the current-quantity passing through a circuit with 
E.M.F. of 1 volt, and resistance 1 ohm in one 
second. It is also that quantity of current which 
liberates ‘(00158 grain of hydrogen per second. 
It is the new name for weber, which properly 
means one weber per second. Coulomb is the new 
name for the unit of quantity, formerly known as 
“one weber.”’—S. P. T. 


[47143.]-—Aluminium.—I thank ‘Spaniard ” 
for his reply on p. 431. I am sadly disappointed to 
find none who have written are wiser than myself 
onthe subject. Had I guessed how very difficult 
my query was, I should have set to work, and not 
allowed beginners to lead me into such a mistake. . 
In a desultory way I had tried all published pro- 
cesses; but all are expensive and unsatisfactory, 
considering the very low price at which I can 
obtain the alloy. I have no doubt ghanite would 
easily form an impure alloy. I do notuseit. I 
can make my alloy with any metal. My first ex« 
periment was with lead, and I am not sure that 
does not answer best. My ardour is not damped. 
Having discovered a ‘‘ new process ” for obtaining 
crude aluminium, I may find a new process for 
purifying it; things hidden from the wise are 
Noies revealed to a tyro in science.— ZELIA 

ATEN. 


[47156.]—Varnish.—It is black japan, made 
quick-drying by the use of driers, gold-size, and 
turpentine.—T. P. 


[47168.] —Tinning Copper Sheets. — From 
‘* Coppery’s ” original query, I understood that he 
only wanted to tin one side of the sheet, for which 
the method I gave is applicable. If he wishes to 
tin both sides, he must do them both at once, and 
if possible use a bath of tin. However, by spread- 
ing whiting, made intoa paste with water, over 
one side, he may preserve it to a certain extent 
while tinning the other.—MIbE. 


(47170.]—Blast Furnace.—The usual arrange- 
ment is fuel, ore, and flux. What is meant by 
their ‘* chemical order ’’ ?—S. M. 


[47181.]—Boiler.—What sort of work is the 
engine to do, and how much room have you for 
boiler? It would be better to have a vertical, 
perhaps, and of those you will find many illustrated 
in back volumes.— Essar. 


[47186.]-Gum-Paste.—Ordinary gum -paste is 
made of picked gum-arabic and white sugar, equal 
parts, and to each pound of gum one pint of water. 
Dissolve the gum, add the sugar, and evaporate 
until it is thick syrup. Then add the whites of 
eggs (about three to each pound of gum), previously 
beaten up with orange-flower water or other 
flavouring; strain through muslin, and continue 
the evaporation until it will set readily when 
cooled. I don’t understand ‘‘treatment when 
made,” or ‘‘preparation of moulds.’’ Treat it 
how you like, and pour into any clean surface, such 
as a plate or saucer, and cut into what shapes you 
please.—C. D. P. 


[47191.]—Loco. Building Shops.—I do not 
think there are any loco. shops at Liverpool; but 
there are numbers of traction, and pumping, and 
other engine works.—D. G. 


_ [47194.]—Organ Tremulant.— There is an 
illustrated description of a very good organ tremue 
Te- 
ubt, all will be described in e 


vious Nos. No 


0) 
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Warman’s papers; but, possibly, you w not care 


to wait for that time.—S. MAYER. 


(47196.|—Electricity v. Gas.—Mr. Williams 
has not read the correspondence, or he would have 
seen who put the original query. Electricity may 
be a substance, or an element to be analysed, and 
as it can be stored, we may agree with Col. 
Shakespeare, and ask, Where is its source? Again, 
I did not mean Lewis’s incandescent, but the 
hydrogen incandescent gas-lamp, with a light 
bright enough for spectrum analysis. This is a 
gas-lamp with one jar, while many jars are used 

or the electric incandescent light. Now, while 
our friends have been finding fault with me for 
writing letters, asking and answering questions, I 
find on p. 439 that two French electricians have 
been experimenting with the aro light, and have 
actually burnt a vapour or gas (sulphide of carbon) 
with or together with electricity, and with incom- 
arable results. This is a great advance on my 
stidea, seeing that the combustion takes place 
in vacuo—a seeming miracle; but the effect is not 
continuous or self-contained. What we want, is 
to utilise the waste products, of which hydrogen 
gas is one, and a most energetic, agent. Could 
hydrogen gas be burnt in vacuo? Answer: As 
there are no elements of light, but only energy or 
heat, it would be useless, But as the electric light 
depends on a great expenditure of energy in the 
battery, and this large motive power escapes, how 
can it be utilised? Can it be suppressed in the 
battery by atmospheric compression? Would the 
electrical action go on, cease, or be increased? My 
reason for asking these questions is, that I know 
of no experiments tending in this direction—that 
of expressing or collecting the motive force by 
compression or leverage. hope Mr. Patrick will 
explain his dynamo.—FIMDLER. 


47197.;—Stamping Brass Discs.—A die- 
inker would make the proper dies. The blanks 
will, I expect, have to be prepared a trifle thicker 
and smaller, and then the stamp will spread the 
tig DN will take up the letters on the edge. 


(47202.]|—Extraordinary v. Otto.—This is 


- much a matter of taste; but I should prefer the 


*Xtraordinary, and the Facile to either.—T. P. 


_ (47205.]—Anemometer Indications.—I be- 
lieve you are correct; but I should like to know 
ule the fact is supposed to indicate—a cyclone ? 
—IGNORO. 


[47216.)—The Berliner Violin.—With the 
new metallic resonator, the thin wooden strips may 
be left out. The triangular rib merely serves to 
prevent the strain of the screw bending in the 

ack; and hence, in order to avoid opening the 
violin, a corresponding rib might be glued to the 
outside of the back with the same result ; but this 
would not look well. Otherwise there is no reason 
why it is necessary to open the violin. — E. 
BERLINER. l 


[47226.]—Picture-Frame Making.—Thanks 
to those who haye kindly sent hints. Do I under- 
stand “J. A. A.,’’ Liverpool, that it is necessary 
or desirable to shoot one of a pair of mitres with 
the face downwards, as I can hardly see how it is 
to be held true in this way. I have always under- 
stood that in shooting a set of mitres, keeping the 
set of the plane the same, an error in one direction 
was compensated by corresponding error in oppo- 
a mitre without.turning the face of the moulding. 
—BErTA. 


[47239.]—Deafnoess.—It seems to me Mr. John 
Alex. Ollard is pottering away too much at his 
ears, and starviog his body of proper food. If he 
is-deaf and bilious to the extent that life is misery, 
why cannot he’bout ship for a month or two, and 
infuse a little common-sense into his philosophy 
and the selection of his daily food? His stomach, 
I take it, is not built on the plan of the herbivore. 
Let him take one-half of his vegetables after their 
physiological conversion into beef or mutton, 
cooked properly, of course. He can please himself 
about a little wine for his stomach’s sake, but I do 
think he should not neglect a regular and instant 
course of mineral waters. The vegetable food that 
he is groaning under is, without doubt, deficient 
in bile elements. The loss of eyesight is a 
greater loss than that of hearing. The writer has 
been totally deaf for twenty years, and has got so 
accustomed to the loss as hardly tofeelit. If there 
is any hope of Mr. Ollard recovering his hearing, 
or retaining what he has, it really seems to me he 
must do two things: bring his body into a healthy 
state, by a complete change of food, and not to 
doctor his ears himself, but get skilled advice.— 
ANOTHER F.R.M.S. 


(47239.}—Biliousness.—From what Mr. Ollard 
says, it is clear that to advise him to try rashers of 
toasted bacon, or rum and milk, would be out of 
the question ; but he might try the effects of dan- 
delion leaves eaten as a salad, or as he would 
water-cress between bread-and-butter (I presume 
he eats butter, though itis an animal food). The 
ordinary wild dandelion leaves are, I believe, the 
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most active, but the large-leaved Taraxacum, sold 
by all the best seedsmen, is most palatable, and 
when grown quickly and bleached like endive is 


an excellent and tasty salad. A great deal, how- 


ever, depends on what is meant by ‘‘biliousness,’’ 
and it would certainly be wise for Mr. Ollard to 


| consult a physician as to the cause of the effects he 


calls biliousness.— Nun. Dor. 


[47279.J—Spoiled Plate Glass.—Do not be 
surprised if all your attempts at clearing this should 
fail. Aska manufacturer, who can explain to you 
that damp affects the very ingredients of plate- 
glass, so that the: clouding exists through the sheet, 
and not merely upon the surface.—H. O’B. 


[47279.]-—Spoilt Glass Shelves. — The sole 
cause of the spoiling isdamp air. Had the shelves 
been perfectly dry no spoiling would have occurred ; 
but plate-glass stood together, always has its 
surface spoilt by the ordinary moisture of the 
atmosphere. There is no cure except repolishing 
with rouge or putty-powder.—E. HOLMES. 


|47309.]—Clarionet.—I have one of Rudall 
and Carte’s best B flat clarionets, and have great 
pleasure in giving the length of the several parts, 
the bore, and also the distance between the centres 
of the principal holes. I. cannot give the size of 
the holes with sufficient accuracy in writing. 
Mouthpiece, 2°8in. long; reed, 2°5 x 05 full; 
tuning socket, 2°lin.; top joint, 7-4in., each 
measured outside when put together, so that the 
lengths of the portions which fit one into the other 
are extra. Lower joint, 8°85 to commencement of 
the portion which fits into the bell, thence to ex- 
treme end, 0'8, or 9°65 over all. Bell, din. long. 
The bore is 0°6 (6-l0in.), from the top to 6-2in. 
from the upper end of the lower joint measured 
outside. From this point it enlarges in a curve to 
09 at the extreme end of the lower joint. The 
bell enlarges in a carve from 0'9in. to 2:2in. The 
outside diameter of the instrument is l:lin. at the 
centre of its length. The distances of the principal 
holes from the upper end of the socket into which 
the mouthpiece fits are :—Pipe-key, 3in. full; long 
side-key, 3°6in.; A key, 4°7ain. : fe! sharp, 5°2in. ; 
thumb-hole, 5:‘8in.; Ist finger-hole, 6°4in.; 2nd 
finger-hole, 7°5in.; 3rd finger-hole, 8‘7in. In the 
lower joint the distances are measured from the 
top of the joint:—Ist finger-hole, 0:Sin.; 2nd 
finger-hole, 2'lin.; 3rd finger-hole, 3°3in.; G 
sharp key, 4°din. ; F natural key—for this there are 
two holes (patented) at 6'in. and 6:Gin. ; F sharp, 
G'Sin.; E §:lin.— EMERITUS. 


|47325.]—Street Medical Coil.—To Mr. Lan- 
CASTER.—I want to make a street, medical coil the 
same as is seen in the streets, with bells and battery 
—a complete machine.—F. Rowe. 

' (47340.]—Silvering Mirrors.—‘‘ Prism ” (page 
412) is wrong in quoting 50oz.; it should be 
00 grains to 20z. of water. A Gin. mirror requires 
8 fluid ounces to give about a half-inch depth of 
bath under the inverted face, and 12oz. will give 
about lin. under. I have not tried a weaker bath 
than this proportion, and would not advise it. We 
are greatly indebted to Mr. Brashear for his pro- 
cess; itis economical, gives little trouble, and the 
result is certain and satisfactory.—J. C. L. 


[47341.] — Electric Locomotive Engine. — 
You had best make a four-wheel locomotive, for 
which procure a piece of hard wood 12in. long, 

din. wide, and lin. thick. The leading wheels 
may be about 2in. diameter, and the driving- 
wheels 3iin. Set the line of axles close together 
for a circle of 5ft. to Gft. diameter, if you wish to 
make a circular railway. The best gauge is din. 
to 3}in., and you must use your own discretion in 
conveying the electricity from the rails, through 
the wheels, to the electro-motor engine. The 
Simplest form of motor engine would bea Siemens 
armature, 2in. diameter and ldin..wide, with field 
magnet of lin. x jin. wrought-iron, 2in. long in 
each leg, and 2in. space between the poles. You 
can use No. 20 cotton-covered wire, about 5oz. or 
Goz. each for field magnet and armature; gear on 
to the driving-wheel by a small pinion.—J. 
SUTCLIFFE. 

[47349.]—Dry-plate Queries.—The facts are 
as you state; but why they are so I really do not 
know, and do not think anyone can tell you. In 
order to explain the matter, one must understand 
what changes take place in gelatine emulsion 
during the process of cooking; but so far as I am 
aware no satisfactory explanation has ever been 
given.—W. ROBINSON, J UN. 


[47254.]—Green Stains for Deal and Other 
White Woods.—Acetic acid and copper filings. 
Turpentine and copper filings is another.—Jack OF 
ALL TRADES. 


[47351.] —Mathematical.—I wish to contend 
that the assumption I made in my reply to query 
47351 was not only legitimate, but true. Asa case, 


3 
take (1 +x 12). This equals (l — 237 (1 — 2) 7? 
which or a (lL — B + Or8 — x") (L + 3x + 
6 x? +, £c). By multiplying each term of the first 
factor into each of the infinite number in the 
second, it will be found that all the terms involving 


and on contraction of material so many 
minute particles are wedged off, as it were, and 
thus an appearance of general wasting. 
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powers of x higher than the sixth, destroy one 
another, leaving (1 + 32 + Or? + 723 + 62‘ 4. 
3z? + 2°). This is the value of (1 + z + ey}. 
‘‘ Hemisus’”’ reply shows that he has not con- 
sidered the point very fully, or else I am sure he 
would have omitted the last five lines of his re- 
marks.—AN ENGINEER'S Son, Sheffield, July 21st. 


[47382.]—Engine Query.—For a condensing 
engine running at a speed of 264ft. per minute, 
with the boiler pressure at 75lb., I should give 
1-l6in. lead. To work with economy, the steam 
should be cut off at 1-10th of the stroke, or 4°8in. 
from the commencement of the stroke. Theoretically 
the terminal pressure should be 91b.; in practice 
we should not have more than 4lb., the other 5lb. 
I should expect to lose from radiation and con- 
densation. Iam no advocate for expanding steam 
to 10 volumes, in particular when there is great 
variation in the load. Under such circumstances 
Ishould not expect to find steady running, how- 
ever sensitive the governor might be. Calculations 
for the above given in full, if‘ required.—J. 
BROADLEY, Bradford. 


[47393.]—Cocoanut Oil.—If ‘Singapore ” will 
send us an address, we can either suggest a very 
profitable manufacture, or introduce him to some 
City firm with whom he can open up communica- 
tion with the same end in view.—WyYwNN AND CoO., 
75, St. Peter-street, Islington, N., London. 


[47599.]—Condensing Exhaust Steam.—For 
perfect condensation you would require 12 gallons 
per minute, which would be impracticable if water 
is so expensive as you say. There is a simple form 
of condenser that I have found useful, made of 
ordinary steam-pipe connections. S represents the 


exhaust steam -pipe in the figure, and W the water- 
pipe from tank. I don’t think, however, that the 
return pipe to tank will reduce the back-pressure 
much, though it would heat the water for feed 
purposes. With a good supply of water the con- 
denser will give a slight vacuum, sometimes 6in., 
and you may regulate your water supply in W to 
the extent of saving fuel by reducing back- pressure 
and heating feed-water, and not miss the expense 
of the water. Any water used for condensation 
will get too hot for second use, by reason of its 
obstructing the heat from the exhaust steam.— 
FRED. WALKER. 


(47400.|—Electric Light for Workshop.—lIf 
« P.” would state how many gas-burners he has in 
his workshop, I should then be able to tell him 
exactly how many incandescent lamps he would 
require. If he has 1.) ordinary gas-burners, he 
would require 15 incandescent lights. Those of 
the ‘‘ Lane-Fox’”’ type cost 7a. Gd. each, and if of 
20-candle power, would require a ‘‘ Brash ” 
machine costing about £40. Of course, the capital 
outlay (about £300), would be rather great; but 
then, the many advantages which would accrue 
from the use of the electric light would soon reduce 
this to a minimum. I shall be glad to hear further 
from ‘‘P,.””"—Joun BULL. ' 


[47405.J—Locomotive.—As a practical boiler” 
maker, with eight years’ experience as boile" 
inspector, I trust I shall be allowed space to give 
my Opinion on the causo of wasting of plate at 
stay-holes as stated by ‘‘Hombre,’’ who asks if 
there is a galvanic action formed between iron 
plates and copper stays. It is my opinion that the 
wasting of material 1s due to a mechanical action 
of the plates or the movements of the plates 
(bellows fashion) caused by expansion due to tem- 
perature and internal pressure tending to bulge out 
the plates which are rigidly held by screwed stays; 
this constant movement with every variation of 
temperature or pressure having a tendency to 
separate the atoms of the material in numerous 
very small fractures near all rigid bearings; these 
small fractures are filled with water or sediment, 


very 


This 
wasting, as described, is found more or less in all 
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fireboxes, whether of iron with copper stays, iron 
and iron stays, copper and copper stays, or steel 
with iron or copper stays, sometimes on the outer 
casing of firebox or on the firebox itself, but always 
on the water side of the plate. When stays are of 
a large area and widely pitched, it is generally 
more severe than when light stays are used closely 
pitched; but this does not folluw in all cases, as a 
strong firebox will sometimes cause wasting in the 
shell plate or casing, or a strong casing will set up 
wasting on the firebox whether of copper or iron. 
This wasting is best known among iuspectors as 
‘‘ grooving ” or ‘‘ channelling,” as itis generally 
local, and can clearly be traced to a mechanical 
action of the parts. It is found in all boilers more 
or less; in the locomotive it is found near the stays, 
as stated by ‘“ Hombre,” and generally in the root 
of all the flanges forming the vertical corners of 
the firebox outer casing, particularly at tle 
shoulders near where the firebox outer casing 
is secured to the barrel; here it is sometimes 
seen in a long groove jin. wide, and from 
1-32in. to fin. deep, and sometimes actually 
through, while in other cases (apparently 
under the same working conditions) it is found in 
the form of a fracture as fine as a line, scarcely 
visible when at rest, cold, as the fracture then 
closes. Perhaps ‘‘ Hombre ” had better look care- 
fully for any tiaces of this grooving, for an outer 
casing with grooving in roots of flanges would not 
be worth even a new tube plate, as a new tube 
plate would have a tendency to excite such grooving, 
and cause it to set in more active than before. As a 
case in point, I may say a new fire-box was put in 
(against my advice) an old casing, and before it had 
been at work six months, the grooving came through 
at left shoulder, and in three months later, at the 
right shoulder. I did not see the casing with 
fire-box out; but surely the boiler-maker would 
not overlook it. Grooving is also often found on the 
plate along the edge or corner formed by the foun- 

dation ring when of the solid square section, par- 

ticularly when the fire-bar level is low, or near the 
ring, which shows the advisability of keeping fire- 

bar level well up, clear of rigid jomts or seams. In 
stationary boilers the grooving 1s very often found 
on end plates over furnace angle-iron rings, par- 
ticularly when gusset stays are not properly 
applied ; but in all cases ‘‘ grooving ”’ or “‘ channel- 
liag” can clearly be traced to a mechanical action. 
Corrosion on boiler-plates is always understood to 
mean the defect due to impurities in the water, 
such as acids in different forms. It is therefore a 
chemical action. ‘‘Hombre”’’ says the wasting is 
at taper holes, where stays pass through. Stay- 
holes should all be parallel, and the best means 
of putting in new stays will be to rimer out all the 
holes until a good thread can be had, and a larger 
stay applied. Has ‘‘Hombre’’ never seen a new 
tube plate putin without taking out the fire-box ?— 
as I have; and I think it would come cheaper, 
if a good set of *‘ loco.” men were at it. Shall be 
glad to give further advice if necessary.—DBos- 


WELL, 

[47410.]—Dry-Plate Intensifier.—No change 
takes place in mercuric chloride on the addition of 
ammonia or other chloride, such salts being merely 
added to increase the solubility of the mercuric 
chloride. The addition of a soluble bromide or 
iodide changes the mercuric- chloride into bromide 
or iodide, as the case may be; but I am not aware 
of any special advantage in so doing. Whenever 
in working with the wet collodion process, I had 
to resort to mercury, I always found a solution of 
chloride, followed by ammonia, hypo., or cyanide, 
to answer every purpose. With regard to the 
gelatine process, however, all attempts to intensify 
in that way have, in my hands, proved so unsatis- 
factory that should any negative be deficient in 
density I always prefer to take a fresh one, though 
I do not remember trying the particular process 
referred to.—W. ROBINSON, JUN. 


[47414.|—Substitute for Leather Disc.— 
Nothing like leather if managed properly. The 
fault lay in the shape of wheel and application of 
leather. Have no idea how applied, shape, for 
what purpose, &c., &c., and, therefore cannot 
advise. Are they both coned as bevel-wheels, or 
one. the driver, iron grooved, and driver leather 
or V?—Jack oF ALL TRADES. 


[47415.]—Organ Stop.—If ‘‘ L. G.” will follow 
these few instructions carefully, I think he will 
have a fair quality of tone —no chiffing or quiver- 
ing from his Clarabella stop :—lst. Lay all the 
pipes in their order—largest at left hand; then 
cut all the mouths open }in., nice and equal straight 
across, ane ae Ee a Sek oti a Cut ve 
ears nearly level with the block (euy, for mid C ; : 
1-16th obah: and top G l-32in.) s have them | dotted holes lead into steam-pipe, and the holes 
also equal from largest to smallest, and see that | '2 valve are brought opposite by a slight turn of 
the caps fit square up to the ears, so as not to | the handle at the other end of the spindle.— 
cause a hissing. 3rd. Nick them nice with a E. L. P. 


nicking-tool not too deep, and equal distances | [47433.]—Portland Cement Floors.—I must 
—say, mid. C 12 or 14 teeth to the inch, and | strongly advise ‘‘ Melting Mechanic ” not to adopt 
gradually smaller to the top; then smooth the|the plan suggested by “ M.I.C.H.”—viz., to put 
face of block with a smooth file, or a piece|on the coarse bottom a § finish of one partcement| (47449.]—Induction Coils.— What I meant by 
of fine sand-paper glued on a piece of wood, | and two parts sand, and then rubbing on the sur- | short-circuiting the cell is, that the two layers of 
so as to leave no pieces of the grain for the wind | face of this dry cement. It certainlymakesa good 16 do not offer sufficient resistance to the cell; a 


finish when done, butissure to scale off in time. 
I had two garden walks done last summer, one 
according to ‘“‘ M.I.C.E.’s’? method, and the other 
as described by me. The former has now large 
patches of bare places where the cement has broken 
off ; the latter is as good as the day it was finished. 
4‘M.1.C.E.” suggests gravel, which might do, but 
must be well washed to remove all clayey matter; 
but is then not so good as broken stones or brick- 
bats, as the irregular surfaces of the latter bind 
together more firmly. The cost will vary eee 
to price of labour, and whether the hard mater 

is on the ground, or has to be bought. I think 
mine, buying everything. cost about 3s. a square 
yard 3in. thick.—E. H. Roz. 


[47437.]—Threads for Steam-Pipes. — The 
Whitworth standard for gas threads, which is 
generally used for this purpose, is 11 threads per 
inch for sizes between lin. and 3in.—T. W. FILL- 
MORE, Wimbledon. 


[47441.]—Minute Photography.—I of course 
do not know for certain, but should suppose that 
ordinary photo. lenses of short focus and good de- 
fining power, would be used both for the reduction 
and subsequent enlargement of the despatches re- 
ferred to; and for collodion, that which gave the - 
most structureless film would naturally be selected 
by preference. Ordinary micro lenses, not being 
photographically achromatic, will not define pro- 
perly unless allowance be made for the difference 
between the visual and actinic foci.—W. ROBIN- 
SON, JUN. 


[47443.J]—Medical Coil.—The dimensions given 


| to cut sgainst; it is quite immaterial straight or 
cross-nicked. 4th. File away the cap at the thin 
edge for the wind to cut the lip—about 1-12th of 
an inch at C; also graduate to the top, but do not 
nick the cap at all, as that leaves the tone more 
crisp and pleasant (the caps want to be hollowed 
out and smooth). Now, one great fault with 
amateurs is that they want to do too much at once, 
and they spoil all by trying first one pipe, then 
another, with the mouth. Let me tell any one 
voicing wood-pipes: Don’t blow them, as your 
breath swells up the wood, lessens the openings in 
the caps, and stops them speaking; but if they 
would only be patient, and try them on their own 
wind, they would find their laboure rewarded with 
better success. P.S.—If ‘‘L. G.” does not succeed, 
and he will advertise his address in the ‘‘ Address 
Column,” we will voice him one or two pipes, and 
send them back to him.—H. anD S. B. 


[47419.|—Riveting Ohina, &c.— Should you 
not receive a satisfactory reply to your query, I 
will shortly give you such information, with 
sketches of tools, &c., as I can impart. I have 
never done such work ; but have bad frequent op- 
portunities of seeing it done. For the reason 
given in my reply to 47470, I cannot do so just yet. 
—ALFOJOE. 


[47430.] — Instantaneous Photography. — 
The first defect referred to may be owing to your 
trying to cover too large a plate; to the lens not 
being well adapted for the purpose; or to a bad 
arrangement of shutter, which may possibly cut 
ce some i oiei which roe = er ah ep 

o second defect may proba e remedied by a : f ; 
little more care in development: Use a full loss sr toga rate sir am. Dan Da BT 
of pyro. and bromide, but add the ammonia canuti- 9 ae, eee ee neces ia with the 
ously one or two drops at a time, and allow more | °F _2y°T8, tity of wir ys ree Pe a E Cask 
time for it to act. At the same time, and if, as 1|S8!ven quan nry O° wire; out you may tin 
presume, yeu want the cloud-negatives for printing R aa SE the ower, iiy oh se Se io z 
in the skies of other negatives, you do not require | “29 *OP odin Ce ae ee Pana y d 
any very great density, as the clouds should only dal 8 pm Baa cient sufficient for 
be printed in very lightly. Choose a fine day with ain poveri Rigi ue pee the coil itself a 
floating clouds, rather than one in which the sky | 7 ant o, P Cae PEPR t I Nave le 
is completely overcast.—W. ROBINSON, JUN. usefal an ’ compact inimumon: oie anak 

: of Daniell’s cells connected toit, the cells standin 

[47432.]—Locomotive Boiler.—I don’t know 


: in a cupboard, the wire coming to the coil throug 
whether coppersmiths as a class understand model | the skirting. Thus, standing upon the sideboard, 
locomotive boiler-making, but before giving such | it is always ready for use by screwing the contact 


a job to one I should make inquiries as to his | breaker down, and forms an ornamental and useful 

ability. The starting-valve or regulator is some- | adjunct to the sitting-room. I charge the cells 

Dee De m the e boa 80 a it n be easily | once a week.—FRED. WALKER, 

got at, and generally consists of an ordin lug- P ; 

tap; but in a modal I am making I have used a| ([47444.]—Boiler Corrosion.—Does “E. M.” 

butterfly-valve, which is more easily made and | mean to ask fora means of preventing > merus- 

leas likely to get out of order. It is placed at the | tation” or “corrosion ” ?—as from his query he 
speaks of corrosion, and appears to mean incrus- 


top of the supply-pipe in th i 
Op OPP y Qe an the dome, which lattor T tation, which seems to be lime, which is very pro- 


soy PEM 2 Ba 80 ine to have access to the bable if well-water is used. By incrustation is 
; i lin. I a ell- ` r i l 
CB S Juncer irin: ong unt 1 suppose yon meant the deposit on the boiler-plates, which, if 


would eT bole a ea ar aoe Dora lime as carbonate, is removable to some extent by 
e i in. i i ) 
a Hina tee a to a ai the “ Clark” process, so recently described in 


and in. diam. ; they ought to be lłin. bore an ours,” or by passing the water along a finely- 


2in. stroke. If th ine i 
nop ahaa per eine to eo Coupee one, perforated trough, and allowing it to fall in a great 


the driving and coupled-wheels should be about : 
Gin. diam. ; and if a single engine, then about 7in. number of very fine streams, allowing the excess 
of carbonic acid gas to escape, and so precipitate 


diam. The insid in. 
ee, imade: Bravos, ahpuld- Do abont on the carbonate of lime; but even this will not 


long, 4in. broad, and 6in. deep; the boiler should Rae : 
have 22 tubes, żin. diam. and 12}in. long, which, | thoroughly purify it. A little common soda used 
with the length of firebox and water space at |in solution daily (say, llb. a day) with the feed- 
back, would make up the 19in. Iinclose sketch | water, will have a tendency to soften the incrust 

already formed, and keep new deposit from form- 
ing so hard; but constant careful cleaning is the 
best remedy. If ‘‘E. M.” means ‘‘ corrosion,” 
wasting of plates (generally in fittings), due to the 
chemical impurities of the water, such as acids, 
the best plan is to get the water analysed, and so 
find out the best agent to neutralise the acids or 
other impurities which cause the corrosion. If 
corrosion is meant, a filter will be of little use. As 
a rule (with its exceptions, of course), where there 
is much deposit, there is little corrosion; an 
where there is much corrosion, there is little de- 
posit, except what is loose and quite easy to re- 
move, as incrust cannot firmly adhere to a plate 
which is constantly wasting at its surface, and the 
corrosive agents will not, as a rule, eat their way 
through a coating of hard deposit, particularly if 
of lime, from which it will be seen thata thin 
coating of incrust (say, 1-16in. of lime deposit) is 
a protection rather than other wise.— BOSWELL. 


[47446.|—Photographic Enlarging.—For- 
merly, enlargements were generally made on 
iodised paper, and developed with either gallic 
acid or pyro; butlatterly, gelatino-bromide paper, 
developed with ferrous oxalate, has been largely 
used.— W. ROBINSON, JUN. 


(47447.]—Redipping Brasswork.—Rub the 
articles with muriatic acid on a piece of soft rag.— 
T. W. FIıLLıĮMorE, Wimbledon. 


[47447.]—Repolishing or Re-dipping Sheet 
Brass for Labels on Tinwork.—Dip them in 
aquafortis and into clean water, into which puta 
little soda; wash in clean water and dry inclean 
sawdust. This is best done when cut up into the 
sizes required.—JacKk OF ALL TRADES. 


xt ws 
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of the valve and method of fixing dome to boiler. 
If you should require any more information, I 
shall be glad to do what I can to help you. 
EXPLANATION OF THE SKETCHES.—The dome 
should have cast or soldered on an extra wide 
flange to hold the screws for fixing down; the 
lagging plates should be made to fit over this 
flange, close up to the carved flange of dome; a 
brass ring is riveted to the inside of boiler, to 
strengthen it and take the screws which hold down 
the dome. The valve and valve-face of the 
regulator should be ground perfectly flat. A small 
spring will keep it close until the steam is up; the 
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bichromate would polarise in Jess than ten minutes. 
I have never read in any work what resistance a 
coil should be to obtain the full effects of a cell 
without polarising. I always make the primary 
just four times what you state the resistance yours 
is. If there is not sufficient resistance, the addition 
of more cells will not increase the effects; it is like 
adding cells to the quantity coil on a galvanometer. 
Stronger the coil is magnetised, the greater the 
spark. Why don’t you wind two layers on large 
electromagnets? I made a coil the other day five 
layers pay resistance 1 ohm; shock from this 
alone I could not bear, and with ten layers of 
secondary, not one-fourth the strength could I 
endure; this coil would go in the waistcoat- pocket. 
Further information if required.— GEORGE TOLMAN. 


[47452.]—Pleurisy.— The safest remedy that 
can be applied to relieve and cure pleurisy is olive 
oil and turpentine. Put the oil and turpentine in 
a bottle, and pour the mixture on a piece of 
flannel large enough to cover the place that feels 
sore. A bandage or tape can be used to fasten it 
in its place. The proportion is six of oil to one of 
turpentine, by measure. It will relieve the pain 
immediately on application. It may take as long 
as four days before the inflammation is brought to 
the surface.—F. NORMAN CAMPBELL. 


(47454.| Bleaching Old Willow Baskets.— 
These may be readily bleached by washing them 
and immersing in a solution of chloride of lime, 
rinsing afterwards through water, made acid to 
the taste by the addition of a little oil of vitriol. 
Or, if the querist has an air-tight chamber he can 
readily bleach his baskets by subjecting them to 
the influence of vapour from burning sulphur.— 
Non. Dor. 


[47459.]—Silvering Looking- Glasses —T can 
assure ‘‘ C. H.” (p. 460) that Brashear’s silvering 
process is quite suitable, if not too expensive. A 
Gin. mirror costs for silvering from 6d. to ls., ac- 
cording to price you pay for chemicals; but these 
must be pure and best quality. For method of 
application see Nos. 794 and 863, and Vol. XXXIV. 
generally ; but ‘“‘ C. H.” should have stated sizes of 
plates. If ‘‘C. H.” requires it, I could put him in 
the way of buying the chemicals in fair quantities 
a le ca prices, if he advertises his address.— 


[47460.J—Weight of Dynamite —The explo- 
sive effect of nitro-glycerine is given as equal to 
ten times its weight of powder. How far this 
holds for dynamite, of which 75 per cent. is nitro- 
glycerine, I am not prepared to say.—Lu.B.A. 


[47461.] Black Transfer Paper.—Get some 
upglazed paper, and rub it well with a paste made 
of gas black or black from a paraffin lamp and 
olive oil with a piece of sponge.—Jack OF ALL 
TRADES. 


[47461.]—Black Transfer-Paper.—"‘J. C.” 
Pera, does not state for what purpose he requires 
the transfer-paper; if it be for the purpose of 
transferring plans on tracing-paper to drawing- 
paper, let him take a clean smooth sheet of tissue- 
paper, perfectly free from cracks or wrinkles, and 
sprinkle it with black-lead out of a» packet of the 
‘*Servant’s Friend,” then rub in the lead witha 
pad made up of clean dry flannel until he gets a 
uniform surface, both as regards colour and quan- 
tity of lead. Lines made with this paper on draw- 
ing-paper can bo easily removed with indiarubber 
after the drawing has been inked in.—EPURA. 


[47463.] — Change-Wheels for Screw-Cat- 
ting.—‘‘Try Again” should get a book called 
“The Engineer's, Millwright’s, and Machinist's 
Practical Assistant,” by William Templeton, pub- 
lished by Crosby Lockwood and Co., in which he 
will find, among many other things, what he de- 
sires. Engineers generally have a table for the 
same.—T. W. FILLMORE, Wimbledon. 


[47461.] — Wood Shrinking. — Wood will 
shriuk jin. in diameter,—i.e., soft woods have a 
cast-iron die, bell-mouthed ; turn them jin. larger 
than required, and force them through, the one 
pushing the other out.—Jack OF ALL TRADES. 


[£7165.] -Faded Daguerreotype.—Cyanide of 
potassium (which can be obtained at any photo- 
graphic establishment) will restore faded dagurreo- 
types. Make up a solution of about Ggr. to the 
oz. of water. Hold the plate, in the left hand, by 
one corner, and pour the solution over it. Kee 
it on till it has done its work; then drain off, an 
wash well under the tap. I was told this some 
years ago by a professional acquaintance, but have 
not tried it myself. If you prefer, you can get it 
done by any respectable photographer. I should 
advise the latter.—CaMeERA. 


[47465.]—Faded Daguerreotype. —According 
to Mr. Euglaud, a ‘‘faded’’ daguerreotype is a 
thing unknown: but the tarnish which causes the 
faded appcarance can be removed as follows :— 
Pour on its surface a sufficient quantity of good 
alcohol (not methylated) to well cover the plate, 
and allow it to remain a couple of minutes to re- 
move any grease; rinse well with plenty of water, and 
then immerse in a solution of cyanide of potassium 


loz., water 1 pint. It must now beclosely watched, 
and the moment the tarnished film disappears, and 
the surface becomes bright, remove the picture, 
and place it in clean water, to stop the action of 
the cyanide. It can now be held at one corner by 
a pair of pliers, and copiously washed with distilled 
water, and a gentle heat applied by a spirit-lamp 
at the back, blowing gently with the breath on the 
face, without ceasing, till the last drop of water 
has reached the bottom corner. Any check in the 
drying will cause a line, and in such case the plate 
must be re-wetted, and another attempt made.— 
W. ROBINSON, JUN. 


(47467.]—Observatory on House.—Americans 
travel a good deal, and if ‘“‘ American” could 
travel here before August l or after November 1 
I should be happy to show him my observatory. 
Nothing can be structurally more convenient or 
successful. It is 50ft. above the ground and sub- 
stantially free from injurious tremors. The pier is 
built on two iron girders, bolted together and 
bedded on felt and lead in recesses in opposite walls, 
the girders being clear of the brickwork in all 
respects, except where they lie by their own wright 
on their beds.—G. F. CHAMBERS, Northfield 
Grange, Eastbourne, Sussex. 


[47469.|—Galvanising.—You can use either 
lead-lined cisterns or stoneware. Pickle the 
articles in sulphuric acid 2 parts, hydrochloric 
acid 1 part, to 5 or 6 parts of water, and well 
scratch- brush with wire and sand. There is a good 
deal of difference in the quality of iron; someclean 
very readily in a weaker solution, as 10 parts of 
water. A piece of Malacca cane, hammered at the 
end, fora brush is very handy for cleaning with 
sand where you cannot get the outer shell of cocoa- 
nuts. When well-cleansed and dry, dip them into 
some killed acid and dredge with powdered sal- 
ammoniac, and put into a bath of molten zinc. 
Stoneware will stand fire to a certain extent, be- 
cause it has stood fire before; but from the mois- 
ture it has absorbed from the atmosphere, which 
it will not very readily part with, the heat wants 
applying very cautiously.—Jack OF ALL TRADES. 


[47470-1.]—Watch Repairiag.—I regret that 
I am unable to give more than a very brief reply 
to “X. Y. Z., owing to heavy demands upon my 
time just now. The desired information may 
possibly be given more fully by other corre- 
spondents. To hold or place the cylinder in 
pce for inserting the plug, take an old watch- 

arrel, of good depth and size, a verge preferably, 
and (if it has a bushing in remove it) bring up the 
bottom part of the cylinder through the hole, 
letting the barrel rest upon the bench, and the 
cylinder-notch sest upon the barrel-bottom. This 
will form a convenient stake to drive the plug 
home upon. A small hollow punch is required to 
do the job. Certainly you could get a plug to fit 
if you purchase a gross of them in assorted sizes. 
You must be very careful in driving-in that the 
plug is not too large, or you will split the cylinder; 
it should be accommodated with very little force. 
The body of the cylinder must be made rigid with 
beeswax or shellac while turning the pivot up. 
You will not succeed in fitting jewels unless 
you have special tools. Such appliances 
are generally used in conjunction with the 
mandrel, which is rather an expensive tool. In 
any case jewel-holes require very accurate fitting, 
as, unlike brass holes, the depths, when once struck 
and drilled, cannot be altered. A countersink’ is 
formed in the plates or bars, by appropriately- 
formed cutters, into which the jewels, closely 
fitted, are placed. The edge of the metal is then 
turned over by a special-shaped burnisher, and the 
job is complete. Minute and hour-wheels may be 
bought finished, orin the rough, as may be de- 
sircd. In some cases the socket and the wheel are 
formed from one piece; but by no means is it the 
rule.—ALFOJOE. 


(47475.]—Sidereal Indicator.—If “D. Mc.” 
(page 461) means ‘‘ sidereal time indicator,” he will 
find engraving and description on page 116 of Vol. 
XVI. Itis too long to quote here, but I will lend 
him my copy for a week if he advertises his address. 

C. L. 


47477.|—Waves. — Chap. IV. of Rankine’s 
“ Civil Engineering” will give you some informa- 
tion on this subject in a condensed form. For 
further information you are referred to Airy’s 
treatise on ‘* Tides and Tidal Waves ” in the ‘* En- 
cyclopwdia Metropolitana.” Haughton’s little 
manual on tides might help you.—C. H. ROMANES. 


(47479.J|—LLegal.—The executors having re- 
nounced their right to prove the will and given up 
their legacies, and the widow having taken upon 
herself the administration of the estate, she is 
bound to divide the net assets, after the payment 
of debts and duties, in the proportions indicated 
in the will; or, if the bequests to the widow and 
the children are of specific sums, and the assets 
are insufficient to pay them in full, each legacy 
must be proportionally abated. The executors, of 
course, take nothing. The widow is only absolut ely 
entitled to her own legacy or proportion, and the 


son can claim his legacy, subject to abatement, 
having attained 21; he could only be sole heir if. 
there were an intestacy, and the property were real 
estate.—G. J. M. 


[47481.] —Colouring Gold Jewellery.—Jewel- 
lery to be coloured should be at least 15 carats fine, 
and the solder should be only a shade under that. 
There must be no pewter or silver solder on it. It 
should just be annealed, and pickled in water to 
which sufficient sulphuric acid has been added to 
render it sharply acid to the taste. The best vessel 
to use for colouring is an ordinary clay crucible, 
and the colouring mixture I uss is composed of 2 
parts best saltpetre, 1 part of alum, and 1 of com- 
mon salt. These are placed in the crucible with 
sufficient water to moisten them, and when they 
are melted, place the gold articles in the mixture. 
The jewellery must be strung ona piece of wire ; 
it is better to keep a piece of platinum wire for this 
purpose, which should be annealed each time before 
use ; failing that, a piece of gold wire (15 carat). 
You may use silver wire, but nothing baser. The 
colouring composition dissolves the silver, so you 
will require a fresh piece occasionally. You must 
move them about occasionally in the crucible, and 
as the composition gets thick, add a very little hot 
water from time to time. It must not be made too 
thin, but just sufficiently liquid to boil. The goods 
require to be in almost continual motion, or they 
will stick to the bottom of the crucible. Should 
this untoward (and, in the hands of a novice, 
far from unlikely) event happen, don’t attempt 
to pull them out by force, but boil them out with 
hot water. After they have been in the crucible 
for a few minutes, take them out and examine 
them; but whenever they are taken out they must 
be plunged at once into boiling water, or the com - 
position will dry on them, and you will have some 
dificulty in removing it. They should now be 
scratch-brushed and returned to the crucible 
From 10 to 20 minutes will be sufficient. When 
they are coloured, take them out, scratch-brush, 
wash in clean hot water, and dry in boxwood 
sawdust. For method of scratch-brushing see my 

apers on electro-plating in, I think, last volume. 

his process acts by dissolving away the mes? and 
leaving only the pure gold on the surface. the 
goods are anything less than 15-carat gold, they 
must be electro-pilt. I must take this opportunity 
of saying that I cannot answer any more questions 
through the post, as on the last occasion of my 
doing so I became involved in correspondence ex- 
tending over many months. This included matter 
which would have been instructive and interesting 
to “ E. M.” readers, and it occupies time which I 
can ill afford for the benefit of one correspondent 
only.—Os. 


(47485.]—Legal.—The nephews and nieces all 
‘succeed at one and the same time, and from the 
same source,” namely, on the death of the testator, 
the court deciding apparently that the leaseholds 
did not pass under his will. The fact that the pro- 
perty is not sold at the same time does not affect 
the case, each nephew and niece is entitled to an 
equal share of the whole, and in the case of the 
married nieces, if that share is of greater value 
than £200, it must go to their trustees under the 
covenant in the settlements.—G. J. M. 


[47493.]—Velocity of the Wiad.—The note in 
question states that on April 29 a pressure of 
49klb. was recorded at a time when the hourly 
velocity was 50 miles. That is very different to 
saying that the pressure of the wind at 50 miles an 
hour is 49}lb. The fact is mentioned as an excep- 
tion, and was probably due to one of those sudden 
gusts, the cause of which is unknown.—F. M. S. 


[47495.] -Gun-Barrels.—When brown enough 
to please, wash off well with carbonate of soda and 
hot water and then with clean ; afterwards polish 
with a piece of black cloth and equal parts of raw 
linseed oil and turps, in which a piece of camphor 
is dissolved, or lacquer with plate laquer. I prefer 
the oil.—Jack OF ALL TRADES. 


a a a 


Whitworth Scholarships, 1882.—The fol- 
lowing are the successful competitors in the order of 
merit :—£200: Charles Webster, Crewe. £150: 
J. H. Tomlinson, Newcastle-on-Tyne; J. H. Bea- 
map, Woolwich; Thomas Turner, Sheffield ; S. D. 
Codrington, Bristol; C. B. Outon, Stratford; G. 
H. Bannister, Woolwich; Frederick Lane, Wool- 
wich; W. D. Laird, Woolwich. £100: Joseph 
Parry, Manchester; A. F. Ravenshear, London ; 
C. W. Carter, Liverpool; A. Barrow, London; H. 
C. King, Swindon; M. Douglas, Crewe; Thomas 
H. Gardner, Manchester; E. E. Haine, London ; 
George Halliday, Glasgow; G. W. Buckwell, 
Brighton ; L. H. Cochrane, Liverpool ; W. Dun- 
canson, Stratford; H. Brown, Dudley; W. T. 
Hatch, Liverpool; T. Carlyle, Woolwich ; A. J. 
Hill, Stratford. 


TuE FitzGerald incandescent lamp has been , 
exhibited as a strect lamp in Westminster Bridge- 
road by the Pkænix Electric Light Company. 
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UNANSWERED QUERIES. 
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The numbers and titles of querics which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


46939, 
46940. 
46964. 
46970. 
46971. 
46992. 


Eames’ Locomotive, p. 248. 

Sidebotham’s Axlebox, 2458, 

Soluble Oil, 249. 

Grain Dresser, 249. 

Soluble Essence of Lemon and Cinnamon, 249. 
Organ Query, 249. 


47137. 
47139. 
47141. 
47142. 
41162, 
47163. 
47172. 
17182, 
47183. 
47185. 
47192. 
17207, 


Wood Splitting Machine, p. 359. 
Staircase, 539. 

Notes on Dynamo-Machineg, 539. 
Marquetry, 359. 

Water Spiders, 399. 

Preparation of Bone for Turning, 339. 
G.W.R. (B.G.) Engines, 339. 

G.W.B. Engines, 340. 

Brake Tnals in Germany, 340. 
Embossing Glass. ‘To A. W. Soward, 310. 
Locomotive Engines. 340. 

To ‘*1).B.A., 340. 


QUERIES. 


——_+-$+—— 


(47497.1—Perspiring and Tender Feet.—To 
Dr. Epsunps.— From childhood to middle-age, I have 
been a constant sufferer from perspiring fect, with attend- 
ant soreness and annoyance. In addition to this, fora 
year or two I have had soreness and tenderness of the soles 
of the feet of a different kind, mostly felt when awaking 
in the morning, and which, I am told, procceds from the 
liver. Will Dr. Edmunds kindly favour with his advice, 
and oblige 7—Kounat. 


(4749S. ]—-Indigestion.—To Dr. Epmunns.—l watch 
with keen interest the answers to medical inquiries, hop- 
ing to meet with some that would prove valuable to my- 
self. Isutfer from what the doctors say is indigestion 
and sluggish liver. My attack commenced five years 
since, and after much suffering I tried homwopathy with- 
out success, ard also allopathy with some relief, but not 
permancnt. I led such a wretched life, that I would 
willingly bave given up food altogether, were it possible. 
I gave up butchers’ meat, which I have not touched for 
31 years, and I have lived during this period in sucha 
way that many of your readers would think life under 
such circumstances not worth having. Here is my daily 
diet (each week being arepetition of the last): breakfast— 
dry bread and tea ; dinner—crushed groats (cooked in 
water and salt) only ; tea—same as breakfast ; supper— 
lentils only (cooked same as the groats) ; this, with a 
tish dinner on Sunday (eaten with fear), is how I live, 
which I would not mind were it a perfect cure. My 
symptoms are: after food,a kind of heat in the spine, 
more especially that part opposite the stomach, and with 
it shortness of breath and great weakness, and altogether 
poorly, When I first commenced, I had an oppre-sive 
weight on my shoulders, which, at the present, I expe- 
rience but slightly. About two hours or so after meals, 
I begin to feel a little better, until the pain is 
brought on again by the next meal. I do not 
feel any pain at the stomach. My werk is neither 
laborious nor :edentary. With my present know- 
ledge, I find a cold sponge bath my best friend, 
which I take in the morning. Were it not for its benefit, 
I do not know what I should do. My life has been 
remarkably temperate: so I have nothing tə reproach 
myself with. I would indulge in half a pint of beer or 
porter with my supper, but cannot, because of the above 
consequences, and I dread anything with alcohol in it.— 
INDIGESTION. 


[47499.J—Model Electric Railway.—Will some 
reader of “ours” kindly give me information and 
<lagrams for making the above, and oblige !—A Sug- 
SCRIBER. 


[17500.J—Bichromate Battery.—To “ retire 
CRUSHERS.’ ’—W ith reference to your bichromate battery 
letter 20240), would you kindly say how often the 
battery would have to be taken to pieces und cleancd » 
Also, how macy plates of zinc and carbon are necessary } 
-And please explain how the wires would be attached to’ 
the wires of a small clectric lamp ?—Sgemper Fiveuis. 


(47501.]—Clock - Wheel Cutting Engine.— 
Would any of your kind contributors skilled in watch 
and clockwork favour us with a drawing aod description 
of a clock-wheel cutting engine with straight cutter—not 
a circular one, as I want to tinish one tooth at one cut, 
without having to file up afterwards? <A circular cutter 
will not do that properly.— ‘Tex Yrans’ SUBSCRIBER. 


(47502.J—Transparent Photographs.—I have 
been trying, with but indifferent success, to make those 
beautiful transparent photos resemt ling coloured ivories 
which have recently been introduced. ‘They are rendered 
transparent, coloured from the back, and mounted on 
concave glusses. A professional wants 5gs. for the 
* secret,” which I cannot afford. Can any one with 
practical knowledge tell me of what ingredients to make 
the transparent varnish, and how to uttach the picture to 
the glass, so as to exclude air-bells, and avoid injuring 
the transparency? I manage the colouring nicely.— 

REENIIORN, 


[47503.|—Intestate. — To Mr. WETAERFIELD.— 
1 should be very much obliged if you would give me your 
advice as to the following :—My father and mother both 
died without leaving any will—leaving only household 
furniture, &c. I have four brothers and two sisters : my 
e'dest brother was married before their death, and living 
away from them. My two other brothers, who are un- 
married, my sisters, and I, live in the house in which our 
parents lived, and which we have carried on since. Can 
the one who is married claim any ot the furniture, &c., 
or can my elder brother claim it all, «eing that the 
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house is in his name, and has been since July 1876—or 
how ? Also, what proportion each is entitled to ?—S. 
SWINDELLS, Manchester. 


(47504.]—Bottling-Wazx.—Could any reader oblige 
with a recipe for making above ? Also, the proper pro- 
portions of ingredients and their treatment—how melted, 
and in what sort of vessel? I have tried sulphate of 
baryta, rosin and oil, but they have not the desired 
effect, as the wax remains sticky and liable to bend. 
This is, of course, for a cheap quality, which sells at 
about £1 per cwt. or less.—J. B. H. 


[47505..—Hot-Air Fngine.—Would any reader 
give working drawings of a model engine to be worked 
by hot-air? I want one to work a blowpipe ‘—ALLerRt 
Saatn. 

(47506.]-Cement for Knives in Handles.— 
Wanted a good recipe for a cement for fast- ning table- 
knives which have come out of their handles 7—Marenr. 


[47507.]—Sulphate of Potash.—To Mr. ALLEN.— 
I wish to know the quickest way of de'ermining the 
per cent. of sulphate of potash, and the per cent. of soda 
salts in some commercial sulphate of potash, and shall 
be glad of your advice. I have tried u sample by adding 
HCI end BaCl.; boil and filter, neutralise filtrate, add 
lime-water, boil, filter, add AmHO, Am.CO;, AmOx;; boil 
and filter, evap, to a small bulk, add excess HNOs ; evap, 
to dryness ; dissolve and filter, evap. twice to dryness 
with HCl. Dissolve in water, transfer to a pt. dish, 
evap. to dryness, then weigh the mixed chlorides ; then 
separate the potassium as KePtCls by Teschemacher and 
Smith’s plan (see Crooke’s ‘‘ Sel. Methods,” pp. 1 and 2). 
Tnis mode of procedure, it seems to me, is liable to error 
on account of the large amount of filtering and manipu- 
lution. Could not many of the above reagents be added 
in succession, and so make one filtration serve for a 
number of precipitates 7?—thus saving time and probable 
errors. Any information as to the best mode of pro- 
ceedure for sulphate of potash will be gratefully esteemed 
by—A Youna Works CHEMIST. 


[4750S.—W eight of Girder.—I have to thank 
“« Ditton ” for the answer to above, and can see I have 
put my query wrongly. What I want is, to experiment 
with a box girder of the ordinary shape, and one of 
another shape. In view of the expense, it must be a 
model. I therefore wanted some idea of the proportion 
of one to carry a given weight, so as to have some data 
to compare the one of a different shape with. Could I 
make one of stout tin-plate soldered? If so, could you 
give me dimensions for one? Should feel obliged for 
any information.—E. P. 


[47509.'—-The Modern Harp.—Willany one of the 
numerous contributors to the * E.M.” on musical instru- 
ment construction kindly give some information as to 
the above, or refer me to the back Vol. or Vols. in which 
I can find full particulars if ever before published in the 
“E. M.”? I have not got carlier Vols. than XVIII, 
and in looking through the indexes cannot see’ what I 
want—viz., a full detailed description of the modern 
double-action instrument (with measuremeuts), and is 
it an instrument that an amateur (who has built an 
organ) is likely to be able to manufacture ?—R. CECIL 
Cuirron, Perth West, Australia. 


(47510. |—Cistern.—I want to save all the rain falling 
ou the roof of a house in South Devon, the walls of 
which measure horizontally 70ft. x 23ft. What should be 
the capacity of a cistern in cubic feet to receive the 
same, supposing the quantity of water drawn off from it 
daily was !'3,,th part of the total quantity of rain falling 
throughout the whole year 7—J. W. B. 

(47511.]—Coffer-Dam.—I wish to make a coffer- 
dam about 30ft. long, to keep out 4ft. deep of running 
water. Will some practical man kindly advise me the 
best way ? I only want it to remain about a month.— 
Qvop Dixt Dix. 

(47512.|—‘1o Mr. Lancaster.:-Thanks for your in- 
formation concernivg the Grenet cells the other weck. 
Will you tell me the difference between Grenet and 
Leclancbé batteries ? I was under the impression that 
mine were Leclanché, although the word Grenet was on 
the outer glass cell. Will you also tell me why the canvas 
bags are used instead of porous pots, and if the Grenet are 
equally suitable for bells as the Leclunche ?—J. W. B. 


(47513.1—-Water-Filter.— Will some reader kindly 
instruct me how to make a charcoal tilter capable of 
filtering one thousand gallons of water an hour ?—the 
matter to be removed being chiefly precipitated lime and 
iron. The filier ought to be mace so that it can be easily 
cleaned und the charcoal renewed when necessary, Full 
instructions will be much valued.— ENGINEER. 


[47514 J—Tennis-Balls.—Can any of your corre- 
spondents tell me any means whereby tennis-balls which 
have been slightly broken can be mended ?-O, 


(47515.1—Dry Collodion.—Will Mr. Tancaster, or 
some othcr correspondent, kindly give me directions for 
makiog dry collodion plates (not emulsion) ?—Canena. 


(47516.)—Splitting Stone.—Can any of “ours” 
give me any informution about a mode of splitting stone 
by laying a line of some explosive on the unbed for line 
of division, and firing it? I have read or heard of some 
such process being successfully used, and am anxious 
for information, as it seems to me it would bea great 
advance on our present method with wedges, which, 
though effective, is tedious, and costs a de:l in labour to 
* pick ’’ out the crannies for the row of wedges. What 
explosive should be used, and what thickness will it split? 
Also, can it be relied on to produce a straight break 
vertically ]—TREADLE. 


(47517.]— Pumping Engine.—I have a force- 
pump }in, bore, 1!in. stroke, and I wish it to work by a 
steam-engine at about 1 stroke per second. ‘The supply- 
pipe is 2ft. in length, and the pipe up through which 
water is forced is Gft. in length. The inside measurement 
of both pipes is jin. Would a double-action oscillating 
cylinder lin. bore and 2in. stroke, having a vertical 
boiler 3}in. in dia., and 1ft. long, of ordinary thickness, 
with 4 inside tubes, drive the pum Also, would an 
iron flywheel Sin. in dia., and weighing 2\Ib., or there- 
abouts, be too heavy? Will the boiler keep up steam at 
a pressure of 15lb, to the sq. in. ? The pump is not to be 
connected direct with the engine-shaft, but as it is— 
separate by a band. 
pump.—Epuvnp AsncrorT, 


Juny 28, 1882. 


[47518.;-Balance-Wheel Cutting.—Will “ A 
Fellow-Workman ” or ‘‘ Alfojoe’? be kind enough to 
give me an illustrated description of the balance-wheel 
cutting tool? Also, a few hints how to cut an escape- 
wheel ?—T. F. A. 


(47519. |—-Legal.—To Mr. WETHERFIELD.—A husband 
some years ago made a will in favour of his wife as fol- 
lows :—‘*I give deyise and bequeath all my real and 
personal estate, whatsoever and wheresoever, and 
whether in posse:sion, reversion, remainder, or expect- 
ancy, unto my wife (A. B.), for her sole and absolute use 
and benefit; and I appoint my said wife (A. B.) sole 
executrix, &c.” The wife is doubtful if this secures to 
her freeholds acquired by the husband, subsequently to 
the making of the will, and a poteg ot assurance recently 
effected on his life. Will Mr. W. kindly say if the wife's 
fears are goundless, and whether the will is sufficiently 
comprehensive to secure to her property of every đescrip- 
tion to be left by the husband at death? They have no 
children.— AvuDIOR. 


[47520.]—Inspecting Weights and Measures. 
—Can any reader give me any wrinkles useful to an in- 
spector of weights and measures !—the tools required, 
manner of testing, &c.—X. Y. Z. 


(47521.}—Monochord.—I am about making a first- 
class monochord, and will feel thankful for replies to the 
following :—Best kind of wood. length, width, and 
height of body, length between bridges, thickness of top 
bottom, sides and ends, number and size of holes, an 
whether better in top or sides ? Is it more convenient to 
have scale for length of strings marked on top, or to 
have a movable scale? Should it have legs of wood or 
metal, and if so, what height, and should they be fixed 
to body or not ? Must the top have bearers fastened to 
underside for the purpose of strengthening it, and if so, 
how many? For how many wires should provision be 
made, and what distance should they beapart? Should 
the wires be stretched by a weight or screw? I think an 
article on the above, illustrated with a detailed drawing, 
would be acceptable to many other readers of ours 
besides—Pnosriorus. 


(47522.)—Koenig’s Adjustable Resonators.— 
Will some reader of ‘‘ours’’ kindly give instructions 
for making these, and also reply to the following ?— 
What are the tubes made of, thickness of the tubes, 
lengths and diameters of tubes, must the sliding tubes 
be As very good fit, what are the sizes of the holes in tubes? 
—PuosritoRus. 


(47523.1—Cubical Revolving Mirror.— What 
are the dimensions of eacn side—will common looking- 
glass do ?— PHOSPHORUS. 


(47524.]_Acetic Acid.—Will some reader kindly 
give atable of strength of acetic acid with corresponding 
sp. grs., and also say what is the best method for estimat- 
ing the amount of real acid in solutions of different 
strengths ?—Piosriorous. 


(47525.]—Hay Barn.—Would any kind contributor 
who knows give dimensions and instructions for the 
building of a hay barn, with a roof that can be lowered 
when the barn is empty--one of sufficient capacity to hold 
about 20 tons of hay, to be supported on wooden posts, 
and with either corrugated galvanised iron or wooden 
roof, and the probable cost ?—Oxp Hay. 


[47526.]}—Quickest Railway Run.—Can any 
reader give further particulars of the train mentioaed in 
the “ E.M.” of July 14, which ran from Leeds to London 
in three hours ? Also, the number of the engine ?—Ex- 
PERIMENTER- 


(47527..—Microphone.—Will some reader tell me if 
the following performance of my microphone is out of 
the common !—When it is placed on a small wooden 
loud-ticking clock, and connected with a Bell telephone, 
the sound cau be heard anywhere in the room in which 
the telephone is placed.—ExreriMENTER. 


[47528.]—Sowing “ Con-Acre.’’— What is the 
meaning of "sowing con-acre”? I see the expression in 
debates on Irish agricultural questions, kc. Will some 
Irish fellow-reader oblige ]—Karpa. 


[47529.]—Electric Lamp. —How is the carbon 
thread in an incandescent lamp guarde against accident 
by to» much current! I have made a dynamo, but am 
afraid of volatilising or ruining the filament by too atrong 
acurrent. Will some reader help me to guard against 
this ?—H. W. 


(47530.]—Softening Hard Water.—I have some 
water springing from limestone, having a total hardness 
of S?'15, or about four tiwes as hard us New River water. 
What is the best means of softening it !—Danpig Din- 
MONT, 


(47531.]—Ventilation.—I wish to ventilate a chapel 
by means of a tube with burners inside in the roof, and 
air admitted by vertical tubes at the floor. How shallI 
proceed? What arca should the tubes be, and where 
should they be placed ? Size of building Soft. x 40ft.— 
Danpvis DINMONT. 


(17532.]—Coil.—To Mr. F. Watker.—In the “E.M.” 
of June 9th, p. 313, you gave instructions to make a 
medical coil. I want to make one with an Sin. magnet, 
fin. thick, compozed of fine iron wire. Should the 
bundle of iron wires be insulatcd from the copper wire, 
or should the wire be wound direct on the core? Also, 
would No. 16 gauge c.c. copper wire do for the same in 
the place of the No. 22 which you used? What quantity 
of wire should I require? Also, how thick should coil be 
when finished ?—W. Wricnr. 


[47533.]—Secondary Batteries.—To Mr. Lax- 
CAsrER.— Would it be advisable to use as a positive ele- 
ment 2 lead or copper box closed at the top, with small 
holes round sides, and filled with small pieces of lead, 
such as coarse raspings? Would hydrogen be absorbed, 
or would it adhere to such a box better than it would to 
a simple lead plate ’—H. L. Donkin. 


[47534.]—Dutch-Rhenish Ry. Locomotives.— 
Can Mr. Gobert, Mr. Clements, or other correspondent, 
give me sketches, with details, of the engines and tenders 
on this and other Dutch railways? There was a query in 
the “E.M.” some weeks ago about 8. American and 


I can shorten the stroke of the | other locomotives: does Mr. Gobert know anything of 


them ?—E, E, R. Tratman, 


wW 
Sy 


E =< a 


Jury 28, 1882. 


ENGLISH MEOHANIO AND WORLD OF SOIENCE: No. 905. 


485 


(47685.|—L.B. & §.C.Ry.—Can “Carstairs,” or 
other reader of the “ E. M.,” give me sketches of the two 
engines, Stephenson (single driver) and Belgravia 
(coupled), of the above line? I should be glad of details 
and sketches of the tenders? Who are the builders of 
the small engines which work the East London Ry. ? 
Tney are the smallest I have ever seen on ordinary rail- 
ways. What is their power ?—E. E. HK. Tratman. 


(47536.J]—Legal.—To Mas. Werurerriztp.—Is_ the 
accompanied torm a legal acknowledgment of a debt 
due for rent ? Doesit require stamping, and if so, how 
mucb, and how soon after date ?— 


I, A.B., of No. ——— , promise to pay to Mr. 
C.D.£10in ten monthly instalments of £1 each, the first 
instalment to be due and payable at No. —., 


on the — day of ———-—-, 1852 
(Signed = a 


—M. 


[47537.}—Musical Box.— Can you tell me a good 
plan for repinning the barrel of a French musical box? 

everal pins in mine are bent down, and when I try to 
straighten them they break off, or else break off the next 
time they meet a tooth.— bROCKLEY. 


[47538 ] — Lunar Measurements. — Would 
“F,R.A.S.” tell me the modus operandi of measuring 
the height of mountains in the moon?—A Ten Years’ 
SUBSCRIBER. 


(47539.)—_Wear of Brake-blocks.—Could ‘‘ North 
Star,” or any other reader, tell me how long the blocks 
used by the Westinghouse Co. last when used on local 
trains ; how long it takes to wear off the first Sth when 
used ?—ConTinuous BRAKE. 


(47540.])—_Measuring Flow of Water.—I wish to 
know a simple arithmetical rule to find the number of 
gallons of water that will flow over atumbling bay, say, 
6in. wide, at various heights ?—Prrcu Line. 


(47541.)—Coil. — To Mr. Lancaster.—I have a 
medical coil which lately has given very indifferent 
results. I thought the fault was a short-circuiting of the 
secondary coil, so I unwound it and insulated each layer, 
but still very little, if any, improvement. The contact- 
breaker also seems to act all-right. By inserting a small 
condenser in the primary coil, would it give mea 
stronger induced current? If so, what would be the 
best way to make the condenser ?—TeLeanrarns, 


(47542.1—Insects.—I inhabit quite a new house in a 
country village, which, since the warm weather has set 
in, has been infested with a small white insect which 
does not fly, but runs quickly. It is not a parasite, but 
is found in all the rooms, running about the furniture. 
Can anyone tell me what it is, where it comes from, and 
what is the best means of getting mid of it?—Lovuisa 
GEORGE, 


[47513.1—Hardening Hammer Faces.— Will 
t Jack of All Trades’’ tell me the best way to harden 
hammer faces ?—salt will not do. The hammers are 
faced with steel, and to drive steel wedges into rocks,— 


s . 


parea) — Electrical Measurement. — To 
“Li.B.A.” --In your kind reply you say that if E be dif- 
ferent, then R will be different; and if weknow E to be 
the same, then R will be the same. Now, by this law, we 
know the resistance of a circuit in ohms, we know the 
current tlowing through it in amperes, and we know the 
electromotive force in volts. Now if we insert our gal- 
vanometer in this circuit, we know that it alters the re- 
sistance of the circuit, and also the E.M.F. in propor- 
tion; but, however, it deflects our galvanometer, say, 
10in. Now if we place our galvanometer in another cir- 
cuit through which a current is flowing, and it deflects 
the needle 10in., as before, will not the current, the 
E.M.F., and the resistance, be the same in this circuit as 
the previous one !—STrTUDENT. 


(47515.j—Daniell Battery. — Would some one 
describe an casy method (but accurate) of measuring the 
intensity and resistance of a Daniell battery, and greatly 
oblige 2—EWANDALE. 


(47546.]—Crystallisation on Metals.—In some 
of the tobacco shops I have noticed tin boxes, the sur- 
faces being crystallised and lacquered over, Will any 
brother-reader kindly inform me how to produce the 
same result on sheet brass, and oblige 7?—ScIENCE, 


(47517.1—Legal.—Mr. Wetherfield will greatly oblige 
by giving an opinion upon the following ?—Is an agree- 
ment worded as hereunder sutticiently technical and bind- 
ing as between employer and employé to prevent the 
latter at any time from entering upon the same class of 
panes carried on by the former in the districts speci- 

e —— 


““Agreement between A. and B., dated ————-——— 
B. agrees not to encroach upon the districts of the said 
A. as seller of — , the said districts bein 
C. D.E.F. The engagement of B. can be terminate 
on either side by one month’s notice being given.”’ 

—Dovustrut. 


(47548.|—Industrial Company’s Accounts.— 
I should feel much obliged for the following informa- 
tion :—Are there any bovks on industrial organisation, 
&c., which explain how the accounts of factories and 
workshops are kept, how the cost of production and con- 
sequent selling price of articles is arrived at, how super- 
vision and designing is charged for in the cost of produc- 
tion, £c., &c., und also how the work done by each work- 
man is checked—e.g., a workshop producing machinery, 
toole, &c., and also doing repairs to same ;— how, in this 
case, is the price of each article and job arrived at so as 
to find the lowest prices remunerative—the work being 
done by hand and steam? The problem is evidently a 
complicated one. Will any well-informed reader explain 
the general principles and practice in England and 
ee if there is no good work on the subject.— 

OBS. 


(47519.;—Bloater-Paste.—Will any of your numer- 
ous readers kindly inform me the best way to prepare or 
make bloater paste (as genuine as possible) from the 
Yarmouth bloaters,—how to extract the bones, &c., and 
what time of year is the most suitable ?—BLOATER. 


(47550..—Dynamo.—To Ma. Laycasren. — Being 
about to make a small dynamo of the Biirgin pattern, I 


would feel obliged if you could give me any information 
upon the following points :—Sizes and quantity of wire 
upon field-magnets and upon armature for best results, 
winding of wire upon field-magnets for sclf-exciting 
machine. I wish to use the machine in conjunction with 
accumulators to feed incandescent lamps, and should 
like one arc lamp at times for a short time occasionally. 
The size of machine is 194in. long, Sin. high, and Qin. 
through cylinder for armature; size of opening of 
cylinder ie 5}in. ; size of space for wire on flelé-magnets 
is 9in. X bin., cores7 x 5 X 14. Does it matter what size 
iron wire is used for the rings of the armature ?—I in- 
tended to use eight rings. I would be very glad to have 
any hints from you regarding the making and charging 
accumulatora, as you say you have been trying them for 
time. I have abundance of steam-power, and could keep 
some on the machine all day if desired. How many 
lamps might I expect to light with it from a day’s 
supply 3—T. I’. H. 


(47551.]—Coil.—To Mr. Lancaster.—I am going to 
make an induction coil with S or 101b. of secondary, No. 
32. Would you kindly say length and diam. of core, 
number of layers and size of primary, and size of con- 
denser, with any other information you may consider of 
advantage 3—Onranio, Canada. 


(46552.]—Japan.—Could any correspondent give usa 
recipe for a good Japan that will dry hard by steam-heat 
and not shell off, and present a good appearance with 
one coat ?—would prefer it without asphaltura.—Os- 
TARIO, Canada. 


(47553.|—Problem in Dynamics.—A weightless 
rope passes over a smooth pulley. having a monkey at 
ove end, and a ball equal in weight to the monkey at the 
other. The monkey suddenly begins to climb up the 
rope with uniform velocity v. How does this affect the 
ball? Does it remain at rest, or does it also acquire an 
initial velocity = $ v?—A. J. Simu. 


(47554.|—Legal. — To Mr. Wernerritip.—Some 
months since, in consequence of my wife’s misconduct, I 
refused to live with or maintain her; she then applied 
to the parish, and the magistrate made an order fur me 
to pay 6’- per week. This has been paid till last week, 
when I stopped it, having obtained further proof of her 
miconduct. How can I protect myself against her 
again appealing to the parish or magistrate, perhaps 
months to come, and when my witnesses may be scat- 
teired I know not where? I applied to the Court, and 
was told by an official the magistrates had nothing todo 
with it. She has written me that she has left London, 
and requests me to forward her money to the address 
given in North Wales. I am a working man, and have 
but little money to spare.—J. WELG. 


{47555.]}—Incubator.—Will any one give directions 
for making an incubator to be heated by kerosene lamp? 
-—AN ADXEBICAN. 


[47556.]—Calulating Sizes and Powers of 
Boilers.—To “J. H.’’—Referring to letter 20117, by 
«J. H., on calculating the power and size of boilers, iu 
No. 897, and on p. 287, will he, or any reader who und‘ r- 
stands his formula, kindly explain a little more fully 
how the number 474 is obtained, which is used asa 
divisor to get at the amount of water that is evaporated 
per hour 2—A LEARNER. 


(47557.]—Statute of Limitations for Property 
Law.—A neighbour of mine some 14 years ago inclosed 
some of my ground by mistake, but refuses to give it up 
or pay anything for it. By the new Statute 1s it already 
his, or when will it be his, if I don’t get some acknow- 
ledgment from him? From what date docs that 
Statute mtend the 12 years to be counted from, or does 
his 14 years’ possession make my chance bad in a law- 
suit ?—Losen. 


[47558.J—Water-closet Seats.—Will any of your 
correspondents give me a correct or standard method tor 
striking out the holes in closet seats (both for adults and 
children), the sizes they should be, and also the proper 
distance to round them back from under edge of hole? I 
should like the method and sizes used in first-class work, 
also the usual height from floor to top of seat.—Us 
FALAGNAME, 


(47559.1—-Legal.—To Mr. Wetnrerrieirp, — Would 
you kindly advise me on the following matter ?—My 
mother bought a business, which was paid for, carried on, 
and the rent paid in her name. She had two sons only, 
my brother, younger than me, assisting her for some 
years, during which three leasehold houses were bought 
in my brother’s name, but proof can be had that money 
was borrowed in my mother’s name to help pay for the 
houses. About four years ago, just before having two of 
the houses made over to her name, my mother died, leav- 
ing no will, and from then until now my brother has held 
possession of everything, and as misfortune assails and 
he don’t assist me, I should be pleased to know if I can 
claim any and what portion of the property, and how to 
enforce the claim if reyuired.—J. Kisu. 


[47560.]—Self-Aacting Vertical and Angular 
Feed to Planing muchine.—I have a planing 
machine by Messrs. Buck and Watkin, of Halifax, who 
are now out of business. The self-acting vertical and 
angular feed motion has been removed before it came 
into my possession, and I am anxious to replace the same. 
Can any of your numerous subscribers help me with a 
sketch and description of the above motions? — 
Capmus. 


(47561.]—Pot-Pourri.—Will any reader kindly tell 
me the ingredients and quantities for making the above? 
I am drying a quantity of rose-leayes.—J. CHAMBER- 
LAIN. 


(47562.]—Meat -Safe.—Will any of your readers 
kindly give particulars for making a sinall rneat-safe— 
say, 3ft. Gin. to 4tt, in length, about samo height (includ- 
iog, say, lft. for height from ground). stating materials 
to be used, &c.? A small sketch would be of great as- 
sistance.—Fritz. 


[17563.1—’Xtraordinary Challenge.—Can any 
rider of this machiue oblige me with an opinion of its 
merits! Isit interior in speed to an ordinary bicycle 7— 
UNDERGRADUATE. 


(47564.}-Photographic Lens.— Can “ Orderie 
Vital,” '‘Prismatique,” or any other obliging reader 


supply me with the elements necessary for working a 
photo lens of the rapid rectisinear or wide angle symme- 
trical class, and oblige ?—Jix. i 


(47565. —Valve motion.—Would some one kindly 
describe how the valve ia the Hathorn rock drill is actu- 
ated? It appears ty be a very ingenious arrangement.— 

3. S. 


[47566.]-—Spectacles.—Tor engineers finding it neces- 
sary to use spectacles at their work, what kind would be 
the most serviceable (there are the usual and several 
patent kinds) and be least injur’ous in the end for con- 
stant use? Several makers claim that theirs improves the 
sight.—ENGINERR. 


(47567.]—Slide-Rule.—Will any experienced reader 
please give an opinion as to the best forms of slide-rule 
or similar instrument of English make? I wish rather 
accuracy than variety of applications ; a good, cheap, 
logarithmic rule without trizonometrical functions, say 
1Sin. long, would be about what I require; but I believe 
there are improved forms in which the tables are 
arranged on discs or cylinders, and I remember having 
beard of one equal to an ordinary rule 7ft. long. I should 
like particulars of some of the improved forms. Are they 
ea-ier to read, and do they (e g.) read to four figures 7— 
MECHANICUS. 


CHESS. 


—_+¢e——. 


Att Communications for this department must be 
addressed to the Chess Editor, at the oftice of the 
EYGutEs Mecuanio, 31, Tavistock-street, Covent-garden, 


PROBLEM DCCLXVII.—By H.T. L. Muveg. 
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White. 
White to play and mate in four moves, 


PROBLEM DCCLXVIH.—By T. D. ROWLAND. 
Black. 
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White, 
White to play and mate in two moves. 


SoLtTION TO 703. 


White, D'ack, 
1. QtoRsq 1. R takes Q (a) 
2. Rto Q7 ich) 2. Kt covers 
3. R takes Kt mate 
(a) 1. B moves (b) 
2. Q to Q 4 (ch) 2. K takes Q 
3. K mates 
(b) 1. R takes R 


2. Q takes 4 (ch), &e. 


SoLtuTion TO 764. 


White, Diack, 

1. Bto Rsq 1. Kt to KB 4 (a) 

2. QtoK4 (ch) 2. KttoQ 5 

3. Q to Q B86 (ch) 3. Kt takes Q mates 
(a) 1. Kt to Kt 5 (b) 

2. Kt takes P (ch) 2. Kt takes Kt 

3. Q to BG (ch) 3. Kt takes Q mate 
(L) 1. Rto BG (c) 

2. RtoQ 4 (ch) 2. P takes R 

3. Kt to QR3 ieh) 3. Rtakes Kt mates 
(c) 1. Bto B 3 (d} 

2. Kt takes P (ch) 2. Btakes Kt 

3. Rto BZ (ch, 3. B takes R mate 
(d) 1. Any other 

2. Kt to K 3 (ch) 2. B takes Kt 

3. Kt to Kt 6 (ch) 


Kt 
If 1. B-K o’ 


3. Mates 
to Kt 6 (ch) f 


Mates. 
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NOTICES TO CORRESPONDENTS. 


CorreEcT solutions to 768 and 764 by Celsus ; to 764 by 
G. Hume and Schmucke. 


ScumvuckE.— You will have seen the notice 1especting 762 
in our last. 


Wit reference ‘o Mr. W T. Pierce’s article on the 
A 1 Notation in the Chess Club Direc ory this year, Mr. 
Meyer calla our attention to the fact that the term “ In. 
ternational Notation ” was first used by Prof. O. A. 
Brownson, in 1874. 


Prosiems received with thanks from F. F. Beechy and 
G. Hume. 


Tue Jamaica Family Journal has just started its second 
problem tourney. The prizes are: 1st, £2; 2nd, £1; 
3rd, 10s. ; 4th, 5s. There are also special prizes (1) for 
the best problem giving the black king most liberty, 10s.; 
(2) for the best, by a West Indian composer, 10s. ; (3) for 
the best and most «ppropriate motto, a copy of Bland s 
Chess Annual: (1) and (3) are offered by Miss F. F. 
Beechey. The problems are to be two-movers; not less 
than two, and not more than fuur, must be sent by each 
composer. No competitor can take more than one of the 
regular prizes. Two problems at least must be posted 
on or before September 10th by other than Jamaica 
composers,and one month more will be allowed for 
making up the complement of fourif so desired. The 
usual rules respecting motto and envelopes. Addrcss: 
Mephisto, 96, Harbour-street, Kingston, Jamaica, 


ANSWERS TO CORRESPONDENTS. 


——+-44—_ 


° Ali communications should be addressed to the EDITOR 
of the Enauiso Mxrowanio, 81, Zavistock-street, Covent 
Garden, W.0. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 

ueries, or replies. 4. Letters or queries asking for ad- 
dresies of manufacturers or correspondents, or where 
tools or other articles caa be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientitic 
information isanswered through the post. 6. Letterssent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of correspondents are not given 
to inquirers. 


*,* Attention is «specially drawn to hint No. 4. The 
T devoted to letters, queries, and replies is meant for 
the gen-ral good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “ Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
to Wednesday evening, July 26, and unacknowledge 
elsewhere :— 


Rev. E. §8.—W. H. Smith and Son, Dublin.—Royal 
Cornwall Polytechnic Society.—C. Kirchall.—T. Schob- 
beus.—J. Shanks.—W. H. Barwell.—Crossley Bro:.— 
J. R. Cheshire.—Young Photo.— B. M.—J. P.— London 
River.—W. Bradshaw.—A Casual Sketcher.—Met .1.— 
Orderic Vi al.—Fellow Workman.—Jack of All Tiades. 
—N.S5S. Heincken. 


J. Epsonxpsun. (A cubic yard of rubble masonry will, a: 
a rule, require 1-5cubic yard of mortar and 1 1-5 cubic 
yard of stone. The ditferenca you speak of is due to 
the adoption of different l.cal standards of measure- 
ments. The I ish “square perch” is 21ft. super., 
while the ‘‘square perch’’ used in the West of Eag- 
land is only 1Sft. super.)—Jornea. (You can render 
ordinary glue insoluble in water by adding to the water 
with which it is mixed about a fiftieth part of the 
amount of glue used of bichromate of potush.)—IEi- 
Grant Farmer. (Ia this country, the following quan- 
tities of seed are sown per acre—viz.: Wheat, fiom 14 
tə 24 bush.; barley, 1} to 3} bush. ; oats, 2 to 5 bush. ; 
turnips, 2 to 6lb.; potatoes, 10cwt.; peas, 3 bush. in 
drills; beans, 4 bush.; carrots or pa Glb.; rape 
or cole, 2 tu 4 quarts; rye, 4 bush.; 1 bush. of rye or 
oats and three bush. of vetches; 1 bush. of peas and 
three of beans; eainfoin, 4 bush. uf rough secd with Slb. 
of trefoil; white clover, 14ib.; red clover and cow 
grasa, 15lb.; mix‘ure of 4 bush. of rye grass, 6lb. tre- 
toil, and 6lb. of white clover. Seeds, 2 pecks of mixed 
perenaial and Italian rye grass, 3lb. white clover, 71b. 
red clover, 141b. alsike, and 1}lb. trefoil; or 3 pecks 
Italian rye grass, 6lb. eich of red and wh te Dutch 
clover and alsike, 3lb. trefoil, and 2lb. each of plantain 
and parsley. Fo’ crop of hay alone, 1 bush. each of 
perennial and Italian rye grass with 9b. of red clover ; 
for one year’s hay crop and one or two years’ pasture, 
1 bush. of perennial rye grass, aud 4 bush each or 
Itahan rye grass and rough cocksfoot, 5lb. of red 
cluver, with } stone each of white clover aud Timothy. 
Average yield per acre: Wheat, 4dyrs.; b-rley, 5qrs. ; 
oats, Gqrs.; turnips, 20 tons; mangold, 25 tons; beans 
or peas, 30 bush. ; clover, 2 or 3 tongs; bay, 2 toos.)— 
IncasvDescent. (The yuesti.n was answered by the 
contributor name ion p. 457, last week.) —ELEcrrician. 
(It is usually taken at 1,000 hours, buts me have been 
in use for much longer periods than that. Others fail 
after a few hours. After a time the glass becomes 
clouded by a deposit of carbon, so that if you get one to 
last 1,000 hours you may be satisfled.)—S_ Crosse. 
(See recent back numbers and articles on the Pacinotti 
ring and dynamo machines,)—EnNaisrer., (The book 

ou require is Nichols ‘* Theoretical ani Practical 

oiler-Maker,’’ which is published by the author at 
Yorashire-strret, Blackpo»l. The s cond edition has 
just been issued.)—R. L. Jones, (Full directions for 
making secoadary batterics have been given many 
times. Seep. 278, 203, Vol. XXXIV., and the index of 
that volume; a'so pp. 180, 200, 244, 247, 254, 291 this 
volume.)—Gamma. (It is done by fitting the winding 


apparatus with ratchet wok, but the maintaining power 
lasts only a limited time. See No. S52, p. 469, for tull 
description.)—Youne Porisner (Use Stephens’ stains, 
or consult the indices. Copal, oak, spi.it, or Freach 
polish.)—R. BarracLoucu. (For what purpose is it 
requird? Generallv speasing, a mercurial barometer 
ver.fied at Kew is the best. To be obtained of any 
philosophical instruments: 1 er.) —T. Hexpenson. (Have 
you t ied your flying machine! We see nothing very 
new or likely to be successful in it )—ViTaL Jack. 
(Gamboge is a resin which oozes from the broken 
branches, or incisions made in the trunks of various 
trees which grow in Siam, Ceylon, and Cambodia. The 
substance is dried and exported in cylindrical cakes, )— 
T. Granas. (We hardly know where you are likely to 
meet witi a copy. We bave one in an old vo'ume of 
poe'ical extracts published many years ago withvut ım- 
prnt. The subj ct was a favourite one with our old 
English ballad makers, and there are extaut, besides 
the ‘King and the Miller,” “King Henry and the 
Soldie:,” ‘‘King James and the Tinker,” “King 
Alfred and the Shecvherd,’ “King Edward and the 
Tanner,” and probably others. ‘The Kiog and the 
Miller?’ is, at least, as old as the reign of Edward IV.) 
—Cuain Soot. (We cannot undertake to value en- 
graving-. If you had mentioned the subject we might 
have told you something abvut it. «lbert Dürer was 
born at Nürnberg in 1441. You will find a review of a 
good and recently-publ shed ‘‘Jife”’ of him, and a re- 
production of one of his latest plates — Samson aud 
the Lion’ —in to-day’s Building News )—Buoscenicus. 
(See No. 865, p. 167. Mvuuldsof proper moulders’ sind, 
thoroughlydry. Plumbag» crucible. Have you a fur- 
nace? If not, see p. 76, Vol. XXX.'—F. S. (Canno: 
you see what you wantin almost any optician s window ? 
There is no necessity for a bulb. The tube need only 
dip into a little cistern of mercury, which may be of 
any mate.ial not attacked by that element.)—L. New- 
TON. (You must not apply electricity for the cure of 
headache except on the advice of a competent physi- 
cian.)—H. W. (If you refer to pp. 87, 111 of this 
volume, you will find illustrations of the method of 
applying electric bells in telephone circuits. If you 
want to make a bell, see back volumes.)—LUNETTE3. 
(It is a question to be answered only by skilled exami- 
nition of the eyes. You should wear your spectacles 
always, that is, when using the eyes, as their object is 
tə retieve the strain on certain muscles. Asa rule, in 
short sight, 1f suitable spectacles are used when the 
patient is young, they can be laid aside when maturity 
oc middle life is reached.) —YuuncG Microscopist. (You 
mean the ‘‘ eels in paste,” we suppose. Make a 
moderately thick paste of flour and water, and k-ep in 
a warm place, stirring every day to prevent the growth 
of fungus, At the end of a few days examine the paste 
by putting a little bit diluted with a drop of water on 
the slide, You should procure one of the cheap 
manuals on the subject, or look through a series ot 
articles in Vol. XXI.)—An Americas. (You will fiad 
description of such a mach ne in Nos. 773, 793.) 


Watches and Jewellery.—Messrs. Woodward 
and ‘Co., of Liverpool, have sent us a copy of their 
illustrated catalogue of watches and jewellery, 
which comprises goods likely to suit all tastes and 
pockets. ‘The catalogue seems free from the 
ridiculous guarantees, offered in similar publica- 
tions we have seen, of value and efficiency at im- 
possible prices, and there is, therefore, the more 
probability that purchasers will put themselves into 
Messrs. Woodward’s hands with satisfaction— 
especially as they undertake to take back all goods 
ore approved of if returned within a week after 
sale. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


5s. 6d. for Bix Months and lls. for Twelve Months, Post-free to 
any part ofthe United Kingdom. For the United States, 13s., or 
3 dols. 25c. gora to France or Belgium, 13s., or 16f. 50c. ; to India 
via Brindisi), lbs. 2d. ; to New ealand, the Cape, the West 
ndies, Canada, Nova Beotia, Natal, or any of the Australian 
Colonies, 13s. 

The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ered newspaper post, but must be remitted for at the rate of 
3d. each to cover extra postage. 


Messrs. Jawzs W. Queen and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
25c. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the publishing office in 
London. All subscriptions will commence with the number first 
issued after the receipt of the subscription. If back numbers are 
required to compiete volumes they must be paid for at the rate of 
4d. each copy, tocover extra postage. 

Vols. XXIV., XXVI., XXVII., XXVIII., XXIX., XXX., XXXI., 
XXXII. and XXXIII.. bound in cloth, 7s. each. 
(Vol. XXXIV. Now ready.] 


All the other bound volumes are out of print. Subscriber: 
would do well to order volumes as soon as possible after the con- 
clusion of each half-yearly volume in March and September, as 
only alimitea number are bound up, and these soon run out of 
print. Most of our back numbers can be had singly, price 2d 
each, through any bookseller or newsagent, or 2}d. each, post-free 
from the ottice (except index numbers, which are 3d. each, or 
pust-freo, 34d.) 


Indexes for each hair yearly volume up to Vol. X. (except Vols. 
(i., TIL, IV., V., and X.) inclusive, 2d. each. Post free 23d. each. 
Indexes to subsecquent vols., 3d. each. or post-free, 34d. Cases for 
binding, le. 6d. each. 


*.* Subecribersare requested te order Oases and Vols. throug 
their booksellers, and not te send direct. The regulations of the 
prst-oftice prevent their transmission through the Post. 


NOTICE TO SUBSCRIBERS. 


subscribers receiving their copies direct from the office are re. 
vested to observe that the last number of the term for whic! 
theirsubscription is paid will be forwarded te them in a Pixs 
iia ak as an intimation that a fresh remittance is necessary,|{f 
it is desired to continue the Subscription. 


Holloway’s Ointment miy be relied upon in 
cases of inflammation or irritation of the internal mucous mem- 
brane. When it is diligently rubbed upon the back 
and chest, it relieves shortness of breath, fluttering of the bevr:, 
stitch inthe side, cures colds, asthma, bronchitis, and protects 
the delicate against consu-nption. 


CHARGES FOR ADVERTISING. 


Thirty Words... se ns 
Every additional eight words.. .. 2 ef 9 6 


Front Page Advertisements Five Shillings for the first 40 words 
afterwards 9d. per line. Paragraph Advertisements One Shilling 

er line. No front page or paragraph advertisement inserted for 
eae than Five Shillings. Reduced terms for series of more than 6 
insertions may be ascertained on application to the Publisher, 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


Twenty-four words ae oe ee ee ee ee 
Por every succeeding Eight words.. ee ee 9 3 


ADVERTISEMENTS in the SIXPENNY SALE CORTAN: 
8 


Bixteen Words .. s: sš Pe oe ee 0 6 
For every succeeding Eight Words oe oe oe O 6 


*," 1t must be bornein mind that no Displayed advertisements 
can appear in the “‘Sixpenny Sale Column.” All advertisementa 
must de prepaid ; no reduction is made on repeated insertions; 
and in cases where the amount sent exceeds One 8 the 
publisher would be grateful if a P.O.O. could be sent, and not 
stamps. Stamps, however (preferably halfpenny stamps), may 
be sent where it is inconvenient to obtain P.O.0.'s. 


; Che address 1s included as part ofthe advertisement and charge 
or. 


Advertisements must reach the office by 3 p.m on Wednesday 
te Insure insertion in the following Friday's number. 


8. 4 


OUR EXCHANGE COLUMN. 


—+4o——_ 


the charge for Exchange Notices is 8d. for the first 24 words, 
and 8d, for every succeeding 8 words. 


—++4—_. 


Wanted, portable Dry-plate Camera, back- 
ground, and Camera suitable for copying, ec. Many useful offers, 
or part cash.— Buta, Kelbroughton, Stourbridge. 


Hickory Fishing Rod, Winch and Lines, Acme 
Skates, Wood Skates, Daniell Battery, Poruus Cells, Zincs, 
‘eather Leggings, small Taps, Standard Screw Plate, Screw 
Chasers, Wire Netting fer Poultry, Sulphate of Copper Tor 
Battery, brass Bottle Jack. quantity of Maps ,suit sc hool), bota- 
nical epecimens, abeut 250 mounted on paper. Sell cneap or 
exchange. Want Fruit, Drapery, D:ntist'sa Tools and materials, 
Plants. Would make artific al teeth for exchange.—DENTIST, 
27, High-street, Rochester, Kent. 


Binocular Popular Microscope (Smith and Beck), 
bought within last six months; 4 3, 3, 1, 2in. glasses, compound 
achromatic condenser with stops, potariscope, paraboloid, dark 
well, &c., firsr-class instrument. good as new ; leaving coantry ; 
every examination allowed ; catalogue price over £30. Offers.— 
Y. R. 8., Britannia Brewery, Allan-street, Kensington. 


Wanted, set of Tricycle Wheels, or parts of same. 


Good exchacge or cash.—W s. Poate, Havant, Hants. 


Clarionet, 13 keys, E flat. Gocd exchange for large 
s z2 Accordion, Magic Lantern, or offers.—-Ws. Poate, Havant, 
Hunts. 


32ft. Reeds, one bottom octave (CCCC to CCC), for 
harmonium. Offers wanted.—Havarp and STEVENsoN, 103, 
Bordsley rark-road, Birmingham. 7 


What offers for 7}in. back-geared Lathe and Tools? 
Als» Vertical Drilling Machine.—For full particulars apply to F. 
UnpERWvuop, Beverley. 


Wanted, all the bak numbers of the‘ Electro- 
MereLiurnctaT and Evecraic Licnt Jovnnau.’’ Exchapnge.—G. 
C. T. Caatren,3, Castle-street, heading. 


Type, chiefly new, several fuunts, pres, &e. Offers 
requestcd in exchange.—L.,16, Addington-street, Ramsgate. 


Telescope, jin. O.G., well mounted, defines well, 
shows Jupiter's moons. Offers.—Miccer, P., O., Hamsgate. 


I would like to exchange my collection of Foreign 
Stawrs, about 1,490, in S.anley Giboon'’s lis. album, for Coins or 
Kritannia Company's Lathe.—J. C., 1, Calverley Park-gardens, 
Tunbridge Wells. 


Boiler (slow-combustion), Hot Water Pipes, &c, 
wanted, for Heating Cuiland casn.—Mr.s. HEweErr, South Nor- 
wood, London. 


Bicycle, 52in, Bown’s >lus Bill Bearings both 
wheels, caddie, brake, bag, light splendid w achine, nearly new, 
condition perfect, value £3. Exchange good Telescope or Micro- 
scope.—Davigs, GiLes, and Co., Sedgley, Dudley. 


128 odd numbers from the 10 first volumes of the “ Eng- 
Lisi Micaanic,’’ in exchange for any useful book or numbers of 
the Builder, or send offers.—Jas. Levesuve, St. Helier’s, Jersey. 


Watch Mandrel, with compound slide-rest, £4 10s. 
Wh-el-stretchiog and hole-closing Tool, £1 103. Watch Depth 
Tool,se. Uprighting Tool, 10s. Box of Watch Punches, 6s. 
Watch Turns, with centres, 6s. Offera requested. Rare chance 
for amateur watchmakers.—J. \iLLiams, 36, Mount Asb-road, 
Sydenham. 


I have tix, eich żin. and Fin., Bib Cocks, low pres- 
sure; ecch jin. and ?io. Ball, ditto; | dozen žin. Stop Cocks ditto. 
What ofera 7—K#. M., 4, Oxford-terrice, Windsor. 


Organ Bellows and Windchests (new and second- 
hand), in good condition, ready for wind and pipes.— Address, 
Wittiam Jounson, No. 12, Moxley near Wednesbury. 


A good Lathe wanted. Exchange a splendid 50in. 
Bicycel+, 3.H.F. and double ball bearings.—Uffers tou HopGKINSIN, 
High-street, Shanblin, I.W. 


Electric Boat, fitted with paddle wheels, electric 
engine, puddle boxe., imitation boiler, funnel, rudder, battery , 
runs for wo or three hours. What offers?—Grorcs Tulman, 
Wolverhampton. 


Fine collection of Minerals and Fossils. Wanted, 
letter copying press, aneroid barometer, or violin case.— WORTH, 
Sheldmont House, Brondesbury, Kilbura. 


Concertina wanted, Anglo, 30 or more keys, metal 
tops preferred. Exchauge violin, bow, and case, value £5, casb. 
—HEWeon, 12, Great Crown-court, Haymarket, W.C. 


My excellent solo Violoncello, worth £7 10s., in 
part exchange for res lly good Tricycle or Screw-cutting Lathc.— 
Address, T. Kepman, Croseflatts, Bingley. 


‘“‘Cassell’s Popular Educator,” in 16 23. parts, 
quite new and uncut. Offers in Quart sunsen Cells.—C. W. 
Benvot, 16, Broadway, London Fields. 


Two Lathe Heads, Ghin. centre, 4chucks, socket and 
rests. Wanted, Bed ana Fiy-wheel.—v. BLANCHARD, 4a, Littl: 
Church-street, bd, ware-road, London. 


Old Gold or Silver taken in exchange for any 
article on Faancois' list. Highest value allowed. 


A Drilling Machine. Exchange for a good 6in. 


tlide-rest, or offers ia cash.—Gov tp, 3, K-en- street, Warrington. 


Half horse-power Horizontal Engine, in the rough 
er tinisnhed. Lxeaauge anything useful —Guvuctv, 3, Rheen-street, 


' Wartingten, 
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SPECIMEN OF ORNAMENTAL 
TURNING. 


By J. H. Evans. 


1 fulfilment of promise, and at the desire 
of a number of those interested in orna- 
mental turning, I illustrate and describe in 
this number an ornament which contains a 
great variety of patterns, and although 
nothing out of the way in the form of appa- 
ratus will be required to do it, it will require 
a certain amount of experience 

in the use of those tools, cutters, 


&c., required to be used, and y 
also a very considerable amount 1 { 
of patience. fi a 

It would be seen at once, could | 5 
the original be viewed by all, alte $ K 
that it is composed of African NA Sgi 
black - wood and ivory, the na ge 
contrast being extremely ef- Bo 


fective. As in all cases I should 
advise beginning at the base, 
therefore the four:feet will be 
the first thing todo. These are 
simply plain, without the 
slightest ornament or cutting 
about them. Having made 
them all exictly alike, which 
will require a deal of care, the 
stand, which is oblong, will be 
the next part to proceed with. 
This is four inches and a quarter 
iong, by two and a quarter 
wide, and one inch deep. Al- 
though such a piece of wood 
does not seem much to look at, 
or appear difficult to produce, 


` itis not at all an easy matter to 


doit. It will be seen that on 
the top edge a moulding is cut, 
all the mitres of which are 
brought up perfectly sharp, 
and I may mention that, unless 
all the edges of such a piece of 
work are made so, the beauty 
of the work is entirely gone. 
Having now explained what 
it is, I will set about explaining 
the best way of doing it. Inthe 
first place it is better to rough 
out the piece of wood somewhat 
near the shape required, leav- 
ing, of course, enough material 
to finish it up. This done, hold 
it in a universal chuck, and, in 
the under side, screw it to fit 
the nose of the mandrel, and then place 
it upon the dome chuck. If necessary 
to bə raised further from the wheel, a 
nose chuck may intervene between the 
work and chuck. With regard to the 
dome-chuck, I am now making them 
somewhat differently, inasmuch as the 
arm which carries the wheel is lengthened, 
to allow of larger work being cut in it. 
There is no reason why it should not be so 
made, and it is quite clear that the extra 
length does not in any way interfere with the 
working of it, except that it adds to its capa- 
bilities, which must be an advantage. The 
work being chucked, the slide-rest must be 
set quite true to the surface, and with the 
eccentric cutter, having the tool extended 
to cut a circle of about 1łin., the first side 
may be cut. This is a case in which the 
segment apparatus previously described will 
be found of very great advantage, as it 
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holds the work perfectly rigid, which is a 
very important matter. Having cut one 
eide, it is better to take one half-turn of the 
tangent-wheel of the dome-chuck, and cut 
the opposite side. This done, the slide-rest 
must be moved back, and, by moving the 
wheel one quarter, the position for the next 
face will be obtained; and, when cut, the 
half-turn again taken to bring the corre- 
sponding side to its place. The wheel hav- 
ing now been moved, and a face cut at each 
fourth, with care and a sharp tool in the 
eccentric cutter, about No. 20 wide, these 
faces may be cut perfectly smooth. We now 
come to the moulding round the top edge. 
To cut this, place in the tool-box of the 
slide-rest a universal cutter with a mould- 
ing-tool fixed. The precise radius is of no 
moment, as it cuts clean through. It will 
now be obvious that the cutter would cut 
the moulding exactly in the centre of the 
face of the wood, and, in order to bring the 
edge of the wood to its proper place, whe-e 
the moulding is required, the screw of the 
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CANDELABRA IN BLACK-WOOD AND IVORY. 


dome-chuck must be moved, to lower the 
arm which carries the work. The dome- 
chuck should be fixed in a vertical position, 
which can be very easily done, especially by 
aid of the segment apparatus. When the 
work is set in position, and the tool to the 
centre, the two sides and ends may be cut, 
great care being taken when passing over 
the corners to avoid chipping—in the event 
of which happeniag the whole thing, so far, 
is at an end, and must, of necessity, be gone 
over again. We will assume, however, 
that, so far, all has been successful, and will 
proceed with the lower piece of the ivory 
pillar. This, it will be seen, is also cut in 
the form of a hexagon at the base, and to 
such a size that across the flat it is exactly 
the same as the top of the black wood upon 
which it rests. In cutting the semicircular 
flutes seen on each of the curves, there are 
two or three different ways to accomp'ish 
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the same. First of all, the bare form must 
be cut, and this may be done with a long 
circular cutter about žin. in diameter, run- 
ning in a universal or horizontal cutting- 
frame in the spherical slide-rest. Or another 
way to get over it, if the spherical slide-rest 
is not at hand, will be to have a horizontal 
cutter with a vertical movement. With this 
little difficulty will arise; in fact, it was 
with such a tool that the present specimen 
was done. Having set the tool to the 
centre, also to the radius of the curve, the 
six plain facets should be cut, the cutter 
being driven at a high speed, the vertical 
movement being taken each side of the 
centre till the corners are all cut up sharp. 
This done, set the vertical slide, for such it 
really is, to the centre with a round-nose 
tool, and cut the first flute. Take this round 
to each side by shifting the under peg, and 
then raise the tool by means of the slide, and 
cut three cuts each side. The tool should be 
kept with a very keen cutting edge, and 
then each cut will havea high polish when 
finished: this is one of the 
most important things in orna- 
mental turning. The six sides to 
form the hexagon can be cut by 
simply setting the radius of the 
eccentric to cut sufliciently 
large to bring up the corners, 
and move the slide-rest the 
length desired to complete the. 
form. 

On the top of the curve will 
be seen another thin piece 
turned to a curve. This being 
turned, is fitted on to a box- 
wood chuck, and then cut into 
the shape seen by the aid of the 
eccentric cutter and drill, the 
eight points being brcught up 
by cutting a corresponding num- 
ber of circles, and adjusting the 
radius of eccentric cutter’ to 
bring the points up sharp. This 
done, the smaller hole is pierced 
through with adrill. Following 
this is the pillar, which is turned 
taper and cut with a basket pat- 
tern. The present was cut of a 
coarse pattern to give effect, 
and has in it 104 consecutive 
cuts. The tool being No. 10. 
ten-hundredth wide, it was, of 
course, equal to one turn of the 
slide-1est screw; and if the rest 
is set at zero when starting, par- 
ticular attention being paid that 
there is no loss of time in the 

. slide-rest, or, at all events, that 
it is taken up, which is easily 
done by moving the rest either 
always in the same direction, or, 
if not, move it either way suffi- 


= = ciently to be sure that the tool- 


boxis moved, and not the screw 
only. To cut the pattern as 
seen, set the radius of cutter ; see, 
as I say, that the reader on 
slide-rest screw is at zero, and cut, dividing 
the division-plate into four only, 94, 24, 48, 
72. This is, of course, for the 96; eny other 
may be used. The first cut will be accord- 
ing to these settings. This done, move the 
slide-rest one turn, and set the index-peg 
so that the next cut begins at 12, 30, 60, d4. 

These different divisions must be used al- 

ternately, which will bring each series of 
four cuts, with their points, in the centre of 
those previously cut; and when cut clear 
with a sharp tool it is one of the most 
effective patterns. There are a number of 

different ways of cutting what is te:med the 

basket pattern. By altering the number of 
divisions between each series of cuts a spiral 

line of points will be the result, all equally 

effective in appearance. On the top of this 

pillar a corresponding piece to that on the 

top of the lower curve is cut and executed 
in exactly the same way. 
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We now come to the body, which is made 
ox Afvican black-wood, and, as will be seen, 


eevered with ivory cut very thin. This 


amire part forms a box to hold stamps, 
&c. Having turned it to the form required, 
æ thin coating of ivory must be accurately 
filded to it, and the latter then transferred 
> ® Boxwood form of exactly the same 


shape, and well fitted, and then held to the 


liawood chuck by some very thin glue, and, 
‘when dry, proceed to turn, keeping, of 
sowrss, the slide-rest sot to the same angle 
æ when turning the black-wood; and 


hove, in cutting the ivory we come toa. 


wasket pattern as before described, forming, 


as scen, a-spiral line, only cut through in. 


eder éo show the blaek-wood. This cutting 
threugh could not, as.a matter of course, 
be dome unless the box wood fitted the ivory 
well.all over, so as to support the latter, as 
wt will be seen there is very little substance 
feft. ‘Phe ivory being turned, there will be 
æ necessity to go to the trouble of highly 
polishing the outer surface, as it is cut up 
sharp all over; but it may be cut without. 
Elace the vertical; cutter, or the universal, 
whichever is to be used,.in the slide-rest, 
sahin it e cutter, No.8. Set the division- 
wate at the 96 division, and cut round. 
Bring up the point sharp, taking eight 
divisions.at each cut, leaving twelve points. 
Wo: teke one division forward, and 
cut round at each succeeding eighth 
bole. Advance one hole again, and pro- 
sað as before, advancing one hole for 
eon succeeding series of cuts, all being 
eat at every eighth. After the one hole 
bas been taken for each adjustment, 
thoregre 35 consecutive series of 12, making 
aD ents in this one picce alone, every one 
of which must be very carefully done, simply 
beoause if one is hastily done and allowed 
bo brerk away, the whole piece will be value- 
less, and this, I need scarcely say, is ex- 
wedngly annoying, more especially if it 
&eppens when the work is nearly finished. 
When ont, the boxwood must be placed in 
warm water, not boiling, in order to soften 
the glue and allow the ivory to come off. 
Tue chuck being taper, little difficulty will 
tes fonud in removing it. 

We nev pass on to the pointed fringe, 
we may calt it, that hangs down from the 
bottom of the body: this is made from a 
circular piece of ivory turned to fit the 
bottom of the black-wood; it is 3 deep, 
aud is cut out with the eccentric cutter and 
dh. First turn the ivory inside and then 
quce if on boxwood, the same as in the 
previous case, and glue it on; then turn the 
orter surface, and if,when the part is turned 
that fits on to the chuck, the slide-rest is 
sj, to the stop, and the tool then set back 
t> whatever thickness is required--for this 
& ill $2nd—there will be no fear of turning 
z$ through, which is done in many cases in 
tke endeavour to get it too thin. This 
pieca, when turned, should be highly 
polished, as some parts of the surface are 
kit uncut. To begin cutting out this 
wiitamn, it is always better to cut the largest 
hole firat—that which forms the points. In 
this owe there are 16, consequently 16 holes 
bove to be made, and the eccentric cutter 
x7 be used in place of large drill, the 
paces being adjusted to the required size. 
hinving out the first row of holes, the 
mideg-rest must be moved sufficiently to 
xiow the next cut to pass into the hole 
pesviously made; the same number being 
ext, the drilling instrument must now take 
tha place of thy eccentric cutter, and a drill 
placed init the sizə 24, and the rest again 
moved, so that nearly half the hole 
full half. This completes the first part; it 
wil now ba observed that in the centre of 
onek, part left another hole, No. 12, is 
dred, nd then with a smaller drill a 


groove is cut through the ivory from one hole. 


tothe other, and so completes this part. 


of fact, 


it. 
of the body, which is made of black-wood, 
the same as the bottom. , 
it should be chucked by the latter fitting, 
and turned to the curve desired ; a piece of 
ivory must then be fitted accurately; the 
ivory then transferred to a counterpart of | 
box-wood, and treated as all other such 


18. 
ea% into the second one, leaving only the. 


On the top of the body a ring of ivory is 


fitted, with a very thin projection, which 


is cut out ia the first place with a drill, 
No. 20, which having been iaserted 30 times 
leaves sufficient space for a small drill. No. 
6 is used at the extremity of each part.so 
left; at the top of this another hole is 
drilled, which finishes off the effect given 
to it. I may mention, as a matter 
that it is almost impossible 
to convey the exact appearance of 
the original by engraving, unless very 
great time and expense are devoted to 
We wall proceed to the top or cover 


Having fitted it, 


work—viz., glued. And here again I will 
call attention to the necessity of seeing that 


all. parts of the ivory touch the boxwood- 


chuck, as it will be seen the ivory that is 


left after it has been cut is extremely deli- 


cate. In cutting such a piece as this, it 
would look like requiring a spherical slide- 
rest; but not so. The curve can be turned 
carefully by hand, and the surface highly 
polished ; then the slide-rest can be set to 
an angle, and the centre of the drill 
brought as near that of the part to be 


drilled. The first cuts will be those that 


form the points, 15 in number; and follow 


on with a series of six drills, all gradually 


decreasing in size, which necessitates 90 
cuts in this piece ; following this is the ivory 
slip which goes above it, containing 32 holes 
in all, 8 in circumference and 4 in length; 
on the top of this is a very delicate kind of 
star, curved both sides, and cut out to 8 
points. This is a very delicate piece of 
work, and will require more care in chuck- 
ing really than in cutting. The extreme 
top is turned by hand, and then cut with a 
drill; and in the centre of the ball a small 
bead drill is inserted four times. On the 
bottom of the lid a somewhat deep piece of 
ivory is made to fit and curved over, being 
then cut into eight different points in the 
first instance, the centre of each remaining 
portion being again cut out, forming iu 
reality 16 points in all. This lightens the 
appearance very much. 

So far, then, the base, stem, and box are 
completed, and we must now go on to fitup 
the arm which carries the candle-sockets. In 
order to get them exactly opposite each 
other, place the black-wood on a chuck, and 
with the drilling instrument, drill a hole 
each side. If the drill is adjusted to the 
exact length of the lathe-centres, as it 
should be, the holes must be perfectly true, 
the arms extended are, as will be at once 
seen, quite plain. On the end of each a 
socket is fitted, being first turned in plain 
form precisely alike, the points turoing 
downwards being separate pieces. When 
bored out to receive the candles, they should 
be chucked by that hole, each one on a 
separate boxwood chuck, identical in 
length, and to cut the pattern seen on the 
bottom, the eccentric cutter is the instru- 
ment with a left side cutter single angle of 
45°, thirty cuts, the elide-rest being set 
about 3-1G6ths below the cəntre of the 
lathe; having cut one, placs the other on 
the nose of the mandrel, and the chuck 
being the same length, and the same settings 
used, they must both be precisely alike. I 
may say that this is really the only way 
that I can recommend to facilitate making 
any number of things alike, as the same 
setting can-be used without any readjust- 
ment of the slide-rest. 

In cutting the fringes, so to speak, for the 
top of these sockets, extreme care must be 
used, as they.are the most delicate parts 
about it: two, pieces of ivory must be turned 
out, 1 1-16th diameter, to fit over the top 


of the socket, and, as will be scen, a very 
thin projection left to rest upon the top of 
the same, the two pieces being turned to the 
same size; place the same upon two separate 
boxwood chucks and glue them; when set, 
turn them each as thin as possible, 
and slightly taper off the extreme edge, so 
that the points left will be quite sharp. 
This done, set the slide-rest quite true to 
the cylinder, and with a No. 12 bead tool 
the first series of 24 holes may be drilled. 
The reason why I say use a bead tool is 
that it has less to cut out, and renders less 
chance of breaking away ; when this row of 
holes is completed, shift the slide-rest, or 
rather the drill, so that when the next hole 
is drilled a kind of squere is formed at the 
part left uncut; the division-plate must 
now be set to the centre of the part left, 
and another hole drilled .at the top. When 
both these pieces.are finished and are exactly 
alike, which they must be, the slide-rest 
must be set round to the surface, and with 
a small drill, No. S, 48 holes are again cut, 
leaving the same number of points. This 
will be found exceedingly delicate ; but as it 
is only to keep it resting on the top of the 
socket it is quite strong enough for the 
purpose; these two pieces will be found 
perhaps the most difficult part of this speci- 
men; when accomplished, however, it is a 
most elegant finish. We now come to the 
stems in which the candles actually go. It 
will be seen that they are made of black- 
wood, with ivory over them, 1}in. long and 
żin. in diameter, and highly polished. The 
ivory is turned in the. form of a cylinder, 
and then fitted to a counterpart of boxweod 
in a similar manner to the other parts turned 
to the thickness required, and then cut with 
the vertical cutter in the same way as the 
body, only a lesser number—viz., 4 strands 
(we may call them) cut with a tool not so 
wide as the larger pattern. To complete 
its length 25 cuts are taken; thus the divi- 
sion plate divided into four, cut round, move 
one hole forward, adjust slide-rest exact 
width of tool, cut round again at every 
quarter of the pulley; proceed in the same 
way till the length required is cut. When 
finished it will be found a somewhat difficult 
matter to get the ivory off the chuck, for 
two reasons: first, the ivory that is left 
is so extremely delicate, and secondly, the 
wood upon which it fits beinga cylinder, 
the wood swells with the immersion in hot 
water, and so fixes. In doing this specimen 
I broke several before getting two perfect 
ones. Atthetopof this partit will beseenthere 
are two more pieces turned to a curve fixed 
in the same way, and cut out with a drill, 
which, being used in the same way as before 
described, forms a kind of star pattern, 
12 points in the first, and eight in that piece 
which fits on to the bottom of the candle. 

The chains are composed of separate links, 
each alternate one being spht. This done, 
those that are split may be either put in the 
mouth or warm water; they will then open 
freely without splitting. The quickest way 
to make a chain of this kind is to hold a 
piece of ivory in a die-chuck, and bore it up 
the size required; then turn it into a long 
cylinder and cut off the rings with a sharp 
narrow parting-tool. 


THE TRANSIT INSTRU MENT.” 

\ EN the immortal Capen Cattle 
presented -Walter Gay with the cele- 

brated ‘‘ silver watch, which was so big and 
so tight in his pocket, that it came out like 
a bung,” he.accompanied it by the injunc- 
tion to “put it back half an hour every 
morning, and about another quarter towaras 
the arternoon, and itsa watch that'll do 
you credit.” In these days, however, when 
millions travel daily by railway trains, 
* A Treatise on the Transit Instrument, as Applied to 


the Determination. of Tim, for the use 
Gentlemen, By Latimas CLARK, 


of Country 
M.I.C.E. London, 1882. 
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running in no small proportion of cases, 
almost with the punctuality of the Sun 
itself; and when Greenwich Mean Time is 
automatically flashed daily at 10 a.m. to 
every Chief Post Office in the Kingdom, the 
kind of time kept by the watch of the 
honest old master-mariner must of necessity 
fail to find acceptance even in the most 
out-of-the-way Village. Hence, anything 
which will enable the dweller in country 
places unerringly to obtain the exact hour, 
minu‘e, and second at his station (therefore 
at Greenwich), must possess the greatest 
practical value, and must be welcomed by 
all who have a train to catch, a phenomenon 
to note, or an appointment to keep. To 
explain, then, the method of deriving the 
time originally from observations of the 
heavenly bodies is the object of Mr. Clark’s 
excellent little book, which we should be 
glad to see in the hands of all country 
gentlemen—and for the matter of that, 
town gentlemen too—throughout the king- 
dom. Our author commences by a descrip- 
tion of the (seeming) diurnal rotation of the 
heavens, and shows how the passage of a 
star over a wire stretched by a weight, may 
furnish a means of roughly obtaining the 
time. He then goes on to describe the 
Transit Instrument, the method of using 
it, and its adjustments; shows how it may 
be brought approximately into the Meri- 
dian, gives examples of Transits of the Sun 
and Stars, whence, the local (and, of 
course, from the local, the Greenwich) Mean 
Time is deduced; tells the beginner how to 
find the meridian altitudes of the Stars he 
has to observe, and furnishes instruction 
on counting time by ear, on an ordinary 
watch, erecting a meridian mark, &c., &e. 
So far the work is thoroughly apprchensible 
to, and may be used by, any one familiar 
with the first two rules of arithmetic. In 
the second part of his work, Mr. Clark goes 
into the theory of the subject, explains the 
difference between Mean and Sidereal Time; 
shows how to calculate the times of Transits 
from the Nautical Almanac, and gives in 
detail tae various corrections to be applied 
to observed Transits to render the resulting 
observations as rigidly accurate as the size 
of the observer’s instrument will permit. 
To follow the whole of this intelligently, 
some rudimentary trigonometry and 
familiarity with the use of tables of 
logarithms will be needed. The work con- 
cludes with a copious series of ‘‘ Transit 
Tables,” which may be described as a large 


extension of the lists of Greenwich Mean 


Times of Southing of the Principal Fixed 
Stars, which conclude our own monthly 
‘‘ Astronomical Notes.” The language em- 
ployed throughout is plain and perspicuous, 
but the Student will do well to note 


example 5 on p. 57, as it seems to us that 


elsewhere it is not always made quite so 
clear as it might be, that ıt is really always 
local time that is obtained by a Transit 
Instrument, from which Greenwich Time is 


derived by the application of a constant 


quantity dependent on the Longitude. We 


have said above how desirable we deem it 


that the work under review should be widely 


diffused. Very notably would we commend 


it to the attention of churchwardens, 


authorities of town halls, and others having 


public clocks under their control. As the 


same time shown by &a parish-church 


clock has more than once been decided to 
be the legal time, it is imperatively neces- 
sary that the indications of such a clock 
shall be rigidly correct. Mr. Clark 
expresses an opinion (which we regard as 
perfectly well founded) that any gardener 
or coachman might easily be taught the 
use of such an instrument as he advocates. 
There is no possible excuse, then, for the 
horological vagaries to be not infrequently 
observed in the clocks of country churches. 
The cost of such a Transit instrument as 
our author describes would form an abso- 


lutely insensible addition to the rates in| If this equation be solved, we find the saaw 


almost every village x area as We | of q to be :— 
are, however, tempted to think that many B po ee a 
a squire would cheerfully set up a Transit}? = P -3 + V (? i 3) t+ tp =) (A 3) 
impensa sua for the enduring benefit of his Rae Se eee 
own neighbourhood, when he once learned ae a 
how cheaply it might be bought and how] orọ = p — B + VAs eee ee) tee Coe ml 
easily used. And this brings us to say, in 2 i 
conclusion, that an advertisement at the (A — p) ie 
end of Mr. Clark’s little book has reference} The value of the co-efficients are :— 
to a form of instrument which the author Ind = 
has induced some manufacturing opticians Ee a x oe 

& Op | Cae ere he Da woe errr a Lei 
to make, for about one-fourth of the price 0) E 447 ann 100 orcas L166 
that a small Transit now generally costs. M62: aeei 4°44 ...... 11D crease L27 
It is, however, described as having “a aoe erreso he er rae Sieks an 
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14” telescope and 14" aperture.” Turning 
back now to p. 30 of the work before us, 
we find it correctly stated in a foot-note 
that ‘‘minutes and seconds of arc are 
written thus 1’ 15".” What sort of an affair 
a telescope of 14 seconds of arc focus, and 
one second and an eighth of arc aperture 
can be, we rather fail to see. We should 
have imagined that such dimensions would 
have been dependent upon the linear ones of 
the telescope and its distance from the eye. 
If, though, the sign "is meant for inches, 
we must protest against a practical astro- 
nomer, such as Mr. Clark obviously is, 80 


The quantity p is the coefficient of paraten 
aberration, whose real value, as before {cune, is 
p x T, or its equivalent p x y?/2 (p -P'E 
A useful table may be formed, by izsking 
various equidistant numbers for the valize of 7; 
and then by the second of the above equations, 
finding the corresponding values of ¢ tor ibe 
four or five crown indices. 

ABERRATION TABLE FOR PARALLEL Riis. 


Ratio of surfaces or values of « ior 
different indices. 
Value ; 
of p. 


misusing a symbol, which has a perfectly 1°50 | 1-51 | 1°52 | L3 
definite and universally accepted significa- | 

tion. The best thing for the reader to do, ` E 
however, is to buy the book forthwith, and e s Oni THE 
correct this slip with his pen. 1-15 380 374 377 ey 
1°20 445 445 *446 “447 
1-25 op Pep be fe 

e . 72, 5 5 -5 
THE ACHROMATIC OBJECT- | 135 | ‘85 | ‘827 | 6g | 3% 
GLASS.—VII. 1-40 “689 686 683 583 
1°45 "750 743 740 “745 
By W. BRADBURY. 1°50 803 en gh : 795 
. AS ° 5 sR? e 5 A55 
(Continued from page 441.) a oe 917 913 E 
Pea no one has since possessed so| 1:65 -979 975 973 | 972 
comprehensive a knowledge of the theory | 1-70 1-042 1-037 1034 Pore 
of the object-glass as Sir John Herschel. His} 1:75 1-103 1:098 1096 | 1°09 
results represent the accumulated study of the} 1°S0 | 1:166 1:161 1159 1159 
greatest theorists on the matter; and however | 1°85 | 1:230 Peo 12230 | ee 
unsuitable for practice some of the numbers} 1.90 | 1-296 ae ee 1359 
may seem, undoubtedly they are as nearly cor- mae ee 1-431 1-429 | 1220 
rect as it is possible for such to be. Iregret| 3.05 | 1-506 1-503 1-503 1504 
my inability to give a more systematic account | 3.10 1581 1-578 1:579 1.59 
of the analysis upon which they are founded. | 2.15 1°638 1°637 1658 ECS 
Herschel’s work is subject to the same short- | 2-20 1°738 | 1:738 1:7838 | 1342 


comings as all purely mathematical research 
must be—viz., that theory is only of use in so 
far as it can furnish a guide for practical 
work. However exact a rule may be, me- 
chanical conditions may not permit it to be 
worked upon. 

Leaving the investigations of Herschel, I 
come to those of Barlow. 

It will be remembered that in spesking of 
Martin’s work with lens combinations, it was 


said that no rule existed by which the particular 


aberration of a lens could be computed, Also, 
one formula only was known for finding the 


general aberration of a lens of any kind of 


glass. Barlow set himself to work to remove 
these difficulties and deficiencies. 

Taking the mathematical expression, which 
had then been deduced, showing the approximate 
error in refraction by a spherical surface, he 
formulated an equation giving the aberration of 
a lens for any condition of the incident rays. 
This was, essentially, all that was requisite for 
determining what kind of lenses would, when 
united, destroy each other’s errors. For if the 
rays traversing the second lens were united in 
a point, the error introduced by passing through 
the first must be counterbalanced by the second. 
Or, in other words, the aberration of the second 
lens for diverging raya must be equal to that of 
the first for parallel rays. 

Introducing the condition of parallelism, 
Barlow confirmed the accuracy of Huyghen’s 
rule, and also found the true value of the equa- 
tion for any description of glass. The co- 
efficients depended on the refraction only, and 
when it was 1'5, they were the simple numbers 
previously given. I append several values for 
common indices in crown glass. Denoting the 
co-efficients by letters, the equation stands thus 
—let us call its value p, then: 


A.g@t+B.qg+C 
(7 +1) 


P= 


This table may be continued to any d2:iced 
length, but probably the numbers here gisem 
will be sufficient for all forms likely to occur iz 
Barlow’s combinations. The higher numbers 
are for convex lenses having a much flatter cutar 
curve, such as is used in Herschel’s plan. iy 
this table we can select a suitable ratio fcr the 
crown radii, when the aberration of the fiin® is 
known; but it will serve also as a generel 
aberration table; for by multiplying the nom- 
ber in the first column by the thickness of tks 
lens, we get its actual aberration. 

In computing the error of the second icsg, 
Barlow was not able to obtain an equaticn ep 
simple and convenient as the previous cone. 
Even with the ar.ifices for reduction, it ts 
tedious and intricate, and does not appear cepe~ 
ble of being expressed in a simpleform. When 
multiplied by the factor 2 F (p — 1) of the ccu- 
vex lena, the quantity p’, or the spherical errec 
of the flint lens for diverging rays, is given br 
the following equation :— 


Cg t Ete + D 
C= Nv) Cw Dry] 
sae Tae gie+2—h 
t a x E 
“Vbe+ 1) c g 
l gel ` 


The quantities 4, C and c are introduced to 
simplify the calculations. Their values are è 
= (x - l)/x'; (œ being the refractive irder 
of flint lens):C= 8.0. / (1 — 5) (x - I) (1 +53: 
c= 0.q./b(1 +4 — à7). g 18 the ratio of the 
back surface of the flint to its inner ore. 

The value of p so found, must be looked for 
in the first column of the preceding table; az’ 
the corresponding value of 7 in its proms 
column may be determined by simple proper - 
tion. 
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In calculating the curves of a combination by 
these rules, it is always necessary to assume a 
ratio for the curves of the flint lens, and thus 
find the value of y’. They are not adapted to 
the inverse process of assuming the curves of 
the crown lens. The general nature of the 
operations may be thus indicated :— 

1. From the given dispersive ratio, ascertain 
the crown and flint foci required to satisfy the 
compound focus. 

2. Assume a value for ¢’ the ratio of the flint 
surfaces, and from the focus and refractive 
power, find the curves requisite. 

3. Determine the values of C, cand b, and 
thus obtain p’, the flint aberration. 

4. By reference to the table, or by substitution 
of p in the proper equation, find the correspond- 
ing value of 7 tor the crown lens. 

5. From q and the crown focus and refractive 
power the radius of each surface may be de- 
termined. 

It will be noticed that Barlow’s equation for 
computing the vergent aberration consists of two 
partts—the firat represents the effect due to the 
incident surface ; the second that of the 
emergent surface. The first part is by far the 
most complicated, and its value is very sn.all 
compared with that of the fecond. Hence, in 
most cases, it may be neglected, and the value 
of py’, founi from the second part alone, will 
give a slight over-corrective power to the 
convex lens. 

But if this me‘hod be used to compute the 
curves of an Her-chellian combination, the 
wholeexpression must be taken into account; 
as, owing to the chinyein the character of the 
curve, the comission of the first part would entail 
3:rio'18 errors. 

For ordinary cases we may draw up a table, 
which will enabie approximately correct results 
to be found, without much intricate calculation. 
Uring only the second equational part, it may 
be expressed iu terms of curve ratio, dispersive 
ratio, and refractivo index. The intermediate 
quantities, b and c, are then unnecessary. Also 
since the values of q in the aberration table 
do not greatly vary, the mean miy be taken as 
applicable to all the crown indices. 


APPROXIMATE RULES FoR FINDING THE CURVES OF 
AN AcHLomATiIc OBJECT GLASS. 

Refractive index—crown = p: — flint = p. 

tatio of dispersive powers = ò. Compound focus 

Focus of crown lens = F = ¢ (1 — 5). 


Pocus of flint lens = / = 9 ( es >) = 


F 
À ST 
Assumed ratio of flint surfaces :— 
eh epee Gea 

T r è è he 1 ode j l + g 

hen, inner flint radius 7, =f (ie - 1) ( za 
` Then, outer fint radius 7, = (je — 1) (l+ 9’). 
Value of flint aberration :— 


o T N 1) 
ee (č +D a 


E eee ee 
xy! Fa “1 ] 


Corresponding value of q :— 


p 9 trz |r? go 
1:15 “S74 1:445 ! 739 1'80 | 1:160 
1:20 446 E 1°50 *798 1°85 1:220 
1.25 "506 1:55 | -855 1-90 1:290 
1-30 568 1:60 913 1:95 1.360 
1:35 -625 1:65 ‘972 200 ! 1430 
1°40 683 1:70 ; 1:030 2°05 1:500 
1°43 “71d 1:75 | 1090 2:10 1 580 
Then, front surface cona. a n =F. p- l) 
q + 1). 
inner surface crown leus 72 =F. (p - 1) 


(+) 


Auc. 4, 1882 


Next, assume that the ratio of the flint surfaces| To alter these so as to remove the central 


is 10 = 7’; contact curves, the actual radii used were :— 
Then—7, = 666°6 x ‘62 x 1:1 = (54°66. Convex 19:0 Flint — 6°58 
, = 454°66 x 10 = 4546.6. lens 6°61 l lens + 32° 5 


Substituting the requisite values in the equation 
of aberration, we find p = 1:487 and corresponding 
value of q = °787. 


Then —7, = 400 x °51 x 1:787 = 364 5. 
r, = 364-5 187 = 463'1. 
Therefore, the radii giving a focal length of 
1000in. are :— 


Crown ) 364:5 Flint 454°6 
lens j 463°1 lens j 4516: 


Dividing by 20, we obtain those for 50 inches. 
focus :— 


These gave a very satisfactory result. 
(To be continued.) 


THE VARIATIONS OF GRAVITY. 


Sheer idea has long since been expressed that 

it might be possible to measure the varia- 
tions of gravity at different points of the globe 
by the height of the column of mercury which 
balanc`s the pressure of a given mags of gas at 
constant temperature. M. Mascart has recently 
tried to carry out this method, and experienca 
showe that it is susc:ptible of the greatest pre- 
cision. 

The apparatus (described in a note to the 
1 6 | Paris Academy) consists of a sort of siphon- 
barometer, the short branch of which is closed, 
and contains a certain quantity of gas. To 
avoid oxidation of the mercury, and consequent 
loss of pressure, the author used carbonic acid ; 
this gas was introduced at a pressure sufficient 
to balance a column of mercury of 1 metre when 
the tube was held vertical. 

The chief difficulties encountered in the ex- 
periment consist in the determination of the 
temperature and in measurement of the level of 
the mercury by means of a divided scale. The 
instrument was placed in a metallic cylinder 
full of water, which was kept in agitation by 
an air-current from a syringe-bulb of caout- 
chouc. With a thermometer divided into 1-50th 
of adegree, the temperature could be estimated, 
at least in relative values, to less than 1-100 
of a degree. The divided scale was fastened on 
the barometric tube itself; it was seen by 
reflection on a gilt surface which sent the 
virtual image into the axis of the tube, and the 


Crown ) 


18:23 Flint | 22 73 
lens 


23:16 lens f 227°3 
Barlow gives several examples of the use of 
his formula. 


No. 1.—Crown index, 1:515. Flint index, 


Dispersive ratio, 0°66. Object-glass, 55in. 


Aperture focus, S0in. 
Computed curves :— 


Crown ER Flint } 27:19 mercury was observed through the layer of 
lens j27'2 lens j 271% gold, as in the prisms of M. Govi. One may 
Actuel curves used :— thus, with a single microscope, observe at the 
Crown } 28-4 Flint ) 26:4 same time the level of the mercury, and the 
lens 26:4 lens { 264 corresponding division of the scale—all error of 


Comp. focus = 77°9. 
Spherical error perfectly balanced, although 


parallax being so eliminated. The scale was 
divided into tenths of a millimetre. When the 


crown aberration = 1'738 instead of 1:730. 
Acbromatism perfect, although ô = -664 instead 
of °66. Crown reversed — achromatism not 
altered, but spherical error not so well balanced : 
being 1:62 instead of 1°73. 


No. 2.— An under-rorrect combination. 
Crown } 30 Flint ) 26:4 
lens 26°4 lens f 264. 


These answer to value of = °681. Blue 
colour at the focus too strong to allow any judg- 
ment on the spherical error. 


No. 3.—An over-correct combination. 


Crown } 26:4 Flint } 28-4 
lens 20: lens f 264 
These answer to value of ô = °638. Yellow 


coluur at the focus preponderates. 

No. 4.— Crown index, 1515. Guinand’s flint 
lens index, 1°63. Dispersive ratio, °545. O.G. 
aperture, 5}. Focus, 77. 

Computed crown curves, 31°57; 41:93. Plint, 
plano-concave. 


Actual curves :— 
Crown 32:5 
lens 40°4 


C.rrections satisfactory in every respect. 
1515. Flint, 1°613. 


Flint ) 40°4 
lens Í| — 


No. 5 —Crown index, 
Dirpersive ratio, *637. 
Computed radii of crown, 12 32 and 27 3. 
Actual curves :— 
Crown } 12:3 22-2 
lens § 277 lens j 56°4 
Colour and spherical ab:rration both per- 


Flint 


‘We will illustrate the use of this table by fectly corrected. 


finding the radii of an objective, made of the 
same glasses as used in illustration of Her- 
schel’s rules. 


There are :— . 
Hard crown ,..ee-+++andex 1°51 
Dense flint.....sseeee-s 9s 1 62 


Dispersive ratio = 0°6 
Then, taking the standard focal length of 
1,000in. = ¢, we have: — 
Focus crown = 1,000 x 04 = 400. | 
Focus flint = 400 + 06 = 666 66. 


No. 6.—An cbject-glass made on Herschel’s 
plan :— 

Crown index, 1:515. Flint, 1:587. Disper- 
sive ratio, ‘6775. Compound focus, 29°5. 

Radii computed from Herschel’s formula :— 


Convex 19°91 joe — 6°66 
lens 6°50 lens -+ 34°49 


illumination is properly managed with reflectors 
it is very easy to estimate the hundredth of a 
millimetre. 


To submit the method toa decisive test, M. 


Mascart determined, by a series of observations 


at the College of France, the empirical relation 
between the apparent heights of mereury and 
the temperature. Then he carried the instru- 
ment to Plessis Piqnet, to a tent at an altitude 
of about 180m. (600ft.); it was then brought 
back to the laboratory of the College. The mean 
difference of the readings was 0'027mm. Cal- 
culation shows, indeed, that between these two 
stations, with a difference of altitude not reach- 
ing 150m., the change of height in the mercury 
should be about 2-100th to 3-100th of a mm., i.e., 
a gravity hardly superior to the limit of exact- 
ness the experiment admits. No doubt, the 
instrument is somewhat inconvenient to trans- 
port, for it is necessary to avoid entrance of 
gas into the barometric chamber, but it is be- 
lieved this difficulty is not insurmountable. 

As regards sensibility, the method appears to 
be not inferior to the most careful observation of 
oscillations of pendulum. Ifthe height of the 
mercury column be determined to noarly 1-100:h 
millimetre (which the author believes 1ealisable), 
the corresponding variation of the length of the 
pendulum would bealso1-100thmm., which would 
produce a chanye less than half a second per day, 
or 1-50th second during one hour. This is a 
degree of precicion rarely attained in pendulum 
obszrvations. 

On the occasion of this communication from 
M. Mascart, M. Boussingault stated that during 
a stay in Ecuador he had attempted, by a some- 
what similar method, to find whether, in the 
same locality, gravity did not undergo varia- 
tions analogous to those of magnetism, observed 
first by de Chauvalon and confirmed by Han- 
steen. 

In a spherical vessel of thick glass, Laving a 
capacity of 8 litres, was placed a barometer in- 
serted in a small cup full of mercury. The 
graduated tube carried a runner with vernier, 
enabling cne to appreciate alength of 1-20th mm. 


Using Barlow’s method to match the flint |The glass vessel, having been filled with dry 


curves, those of the crown come out, 19:913 and 
6 499. 


air, was closed. The upper part of the tube 
projecting out of the vessel was about 0°40m. 


Ave. 4, 1882. 
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(ce iS cic gin i siemens 


(16in.) Thedry air was submitted to a pressure 
of about 640mm. The observations were made 
near the mines of Marmato (altitude 1,000m.). 

The capital point in this research was to 
place the apparatus where the temperature would 
remain invariable. In the equinoctial region, 
the zone cf invariable temperature is at lees than 
40in. depth. For greater security, the instru- 
ment was placed ia the gallery of an abandoned 
silver-mine (the S«chafruto). A few days after, 
when equlibrium of temperature was thought to 
be established between the apparatus and the 
soil, observations were commenced. The air of 
the gallery was constantly 20°5° O. 

The height of the barometric column did not 
vary. It was concluded that there hadnot been any 
perceptible change in the intensity of gravity 
during these experimente. 


GIRDWOOD’S IMPROVEMENTS IN 
ENGINE-GOVERNORS. 


TY the well-known Allen governor (which was 
illustrated and described on p. 373, Vol. XV.) 
the inventor, Mr. R. K. Huntoon, made use of 
the resistance offered to the passage of the blades 
of a fan by oil contained in a small drum to 
regulate the speed of the engine. A novel de- 
parture on this princip'e has been recently 
patented by Mr. W. W. Girdwood, of Lea 
Cottages, Poplar, E., which will be sufficiently 
explained by the following description, and the 
accompanying engravings. Theoretically, 
governors vf the type in which the containing 
vessel or the fan are made to revolve are not 
perfect ; but Mr. Girdwood claims that he has 
succeeded in extruding ineriia, centrifugal force, 
and impact frum his governor. His invention 
consists of a hollow wheel containing liquid, 
which is mounted upon suitable bearings and has 
one of its journals ex'ending through one of its 
bearings, to which journul is attached a diso 
having a pin fitted at right angles and eccentri- 
cally to it. A driving pulley is mounted upon 
suitable bearings, aud in the same axial line as 
the hollow wheel. Oae of the journals uf the 
driving pulley extenda through its bearing 
nearest the hollow wheel, and hus a disc attached 
to it. A spindle passes through the centre ot 
the driving pulley aud is free to move in any 
circalar direction, and upon its extremity nearest 
the hollow wheel a small pinion is fixed; this 
small piuion aud spindle must be imagined to 
remain stationary until an acceleration ia the 
speed of the engine to be cuntrolled occurs, when 
it has a slight 1otary motion given to it. Upon 
the disc of the pulley is fitted a pin at right 
angles, and eccentrically to it and to the pin is 
attached the central portion of a volute spring, 
which is wound to a certain tension and is then 
enveloped with a metallic drum, which is c:pable 
of rotation upon its own axis. The circum- 
ference of this drum assumes the form of a cog 
wheel, which gears into and rutatea ruund the 
central small pinion and spindle passing through 
the driving pulley. The crank disc of the 
hollow wheel is next attached to the periphery 
of the drum, either by a flexible chain, steel 
tape, or solid connecting rod. The pin upon 
which the spring drum is fixed pueses through 
the disc of the driving pulley, and is connected 
toaratchet and pawl arrangement for increasing 
the tension of the spring when the apparatus is at 
rest. It the driving pulley, which is driven by 
the engine to be controlled, be now put in motion, 
80 lung as that motion is uniform and stcady, 
the spring drum with its cog-wheel will describe 
its orbit round the central smull pinion and 
spindle without affecting it in any degree what- 
ever, but should the pulley receive increments of 
speed, they are not transmitted directly to the 
hollow wheel, but impart, first, an epicycloidal 
motion to the spring drum and its cog-whecl, 
which in its turn rotates the central smail pinion 
and spindle. Upon the other extremity of this 
central spindle is fixed a lever, from the angular 
motion of which action is obtained for either 
opening or closing the steam valve of the engine 
to be controiled. The angular motion of this 
lever is opposed by a spiral spring, which is 
capable of delicaty udjustmeut. When the speed 
of the driving pulley increases, the epicycloidal 
movemont of the spiing drum causes a further 
convolution of the contaiued sp.ing; but when 
the speed decreases an evolution of the spring 
occurs, aud hencs a reverse m.vement in the 
lever of the central spindle results, which is 
further assisted by the spiral spring. The hol 


low wheel containing liquid must be very light, 
and weight must be annihilated asfar as possible. 
If the wheel is composed of iron, brass, or wood, 
it should contain oil or water; but if of glass, 
mercury. The weight of liquid should exceed 
that of the wheel and shaft, the object being to 
entirely obliterate any momentum that might 
be stored up in the revolving wheel. The level 
of the liquid must always be below the centre of 
the wheel, and tke summit of the wave-line 
formed by its motion must not pass the centre 
line. In some cases the patentee puts a float 
inside the wheel, covering as near as possible the 
aurface of the liquid in order to preserve its qui- 
escence; above all, the wheel must not be full of 
liquid, becausein that case theliquid would assume 
a circular motion by the rotation of the wheel, 
und its presence there would become nugatory as 
a means of offering resistance to the motion of 
the wheel. By using alight wheel in which the 


weight of liquid predominates, motionis weighed, 
and at various speeds the wheel offers various 
resistances, and it is the refusal of the hollow 
wheel to receive increments of speed that causes 
the epicycloidal movement of the spring drum. 

In the drawings, Fig. 1 is a sectional longi- 


D a rotary motion, also an angular motion to the 
lever L, acting on the parts operating the steam 
valve. 


THE ARCTIC METEOROLOGICAL 
OBSERVATIONS. 


Y the time these lines come before our 
readers, the observing parties sent out to 

the Arctic regions will have commenced opera- 
tions, and have begun that long list of observa- 
tions which is to cover a period of twelve months’ 
sojourn in the icy North. We need not recapitu- 
late the story of the inception and gradual 
progress of the scheme; it must suffice to say 
that it originated with the lato Lieut. 
Weyprecht, and took form ia the shap3 of his 
programme presented to tho International 
Meteorological Congress, held in Rome in 1879. 
Since then the scheme has been gradually grow- 
ing, until we have arrived at the time when the 
observers are actually at their appointed stations, 
or on the road to them. ‘Tho idea isto have a 
number of stations around the pole within or 
near the Arctic circle, at which observations are 
to be made throughout the year, commencing us 
nearly as possible on August 1, and ending as 
near as possible with the close of the following 
August, thus giving a period of thirteen months 
to those who are ready in time, and happen to 
be located at situations where there will bo no 
haste in breaking up the establishment. Wi:h 
some such map of the Arctic regions as 
that given in No. 535, it will be easy 


: n ı |to plot down the respective stations, and it 


tudinal elevation, showing A, the hollow wheel; 
B, the driviog pulley; C, the central spindle ; 
the lever L being in connection with the steam 
valve and spiral spring, which is enveloped with 
a graduated scalo for registering the pressure ; 
D is the pinion fixed upon the extremity of shaft 
C, near the wheel; E is the -pring drum with its 
cog - wheel gearing into D, and capable of 
rotating round it; F is the ratchet and pawl 
arrangement on the one side of the driving 
pulley's disc, with the volute spring fixed upon 
the ratchet spindle ona the other side of the diso. 
The spring drum E is shown connected by a 
steel tape G to the crank disc H on the one 
extremity of the journal K, which is the sh sft of 
the hollow wheel; L is the liquid, with the float 
M chown in section. Fig. 2 is transverse view 
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of driving pulley’s disc, showing ratchet and 
pawl arrangement for increasing the tension ot 
the spring when the apparatus is at rest; the 
central portion of the volute spring is attached 
tə the ratchet spindle upon the other side of the 
disc. F.g. 3 rhows transverse view of the other 
side of the disc; E is the spring drum gearing 
into the pinion D of the centr»1 spindle C ; G i~ 
the steel tape connecting the spring drum and 
crauk disc H of the hollow wheel; the volute 
epring is represented by a number of concentric 
circles, and is attacked to the ratchet spindle F. 
Now, immediately tlere is any attempt of the 
driving pulley, and hence of the spring drum, 
tə travel faster than the hollow wheel, the dis- 
tance between H and E would increase, causing 
E to revolve slightly, thus giving to the pinion 


will be then seen that ono side of tke 
meridian of 90° is occupied by only threo 
expeditions, the other nine being, compara- 
tively speaking, close together on what may 
be called the Greenwich side of the meridian of 
90°. On that side, however, exploration has 
advanced further, and the places selected are 
better known and more easily reached than a 
corresponding number on the cther side of 
that meridian cuvuld pos-ibly bə. As itis, the 
United S:ates occupy Cape Barrow on the north 
coast of Alaska; the Russians are at the mouth 
of the Lena; andthe English observatory is at 
Fort Rae, the latitude of which is only about 
63°. The Germans are located at Cumberland 
Sound, about 66°, andthe Danes at Godthaab, 
about 64°—the three lùt being outside the 
Arctic circle. The most northerly position is 
taken by the United States, who occupy Lady 
Franklin Bay, 81° 20’ lat., 64° 53’ W. long., in 
addition to Cape Barrow, which is between 71° 
and 72°. The Russians occupy the Lena 
mouth, 73°, and Kurmaku'é Bay, Novaya 
Zemlya, 72° 30’, in addition to the station in 
Finland, at Sodankylii, 679 24. The Swedes 
occupy a porition in one ci the bays of Spitz- 
bergen, in lat. 79° 53, long. 16° E ; tho 
Austrians will occupy Jan Mayen Ioland, 
70° 68’; while the Dutch are located at 
the mouth of the Jeni:ci, in Dickson 
Harbour, 73° 30. In adcdition, the Nor- 
wegians have an observatory at Bossekop, in 
69° 56’. It will be seen that the majority 
of these places are readily accessible in the 
season—some, in fact, ull the year round; but, 
although the Lady Franklin Bay party wiil be 
furthest away, it will be remembered that 
they havea supply of coal in the seams fuund 
by the Discovery ; indeed, it is not unlikely that 
far north as it ia, the station will become a 
permanent one, especially as during the scason 
there seems to be little cifficulty in reaching it. 
Cape Barrow is the most cesolat> post, speaking 
comparatively, and that too, is occupied by tho 
Americans, who have thus a station at 
the two northern corners of their ‘‘con- 
tinent.” For the purpose of comparison 
certain days are indicated as term-days, ca 
which all stations must mako their magne‘ival 
observations at fixed intcrvala regulated by 
Gottingen mean time. That is, the readings 
are to be made every five minutes, and always 
at the exact minute, takieg them in the follow- 
ing order :—Horizont:] in‘envity, decliuaticn, 
vertical intensity. During one v bole hour oa 
term-days, observations a:o to be mado of tho 
declination every 20 seconds. Oa other than 
term-days, the magnetical observations will be 
made ut the pleasure of thosə appointed for the 
duty, and each expedition will make the hourty 
meteorvlogical observations according to any 
standard of time cho:en. These latter observa- 
tions will consist of cir.ful uctes cf the tem- 
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peratare of the air, andalso of thesea, where pos- 
cibe. Pressureof atmosphere must be specially ob- 
served, the barometer used being compared every 
week with thestandardinstrament. Forhumidity 
the psychrometer and the hair hygrometer will 
be used, but at low temperatures they will be 
Breguently compared with other instruments 
for direct observations. For wind, Robinson’s 
enereometer will be used, the direction being 
viven for every 16 points, and according to true 
boarings. Clouds, weather, rainfall, &c., will 
be noted in the usual manner. The observations 
tm tozresirial magnetism depend for much of 
their value on being made synchronously ; and 
special attention will be taken of this branch, as 
also of auroral phenomena, on term days. 
‘a bree classes of observations are expected to be 
apaio by each expedition, and the summaries 
are to be sent to the International Polar Com- 
maia3ion, who will publish them as speedily as 
pesciile. Besides the observations specified in 
the programme as essential, there are many 
**opsional’’ observations, as they are termed, 
which will, no doubt, be made as often 
axa possible by some members of the ex- 
peditions, during certain seasons, at least, 
a that when happily the observers return to 
tbs more habitable parts of the earth, we may 
expect to reeeive from them information as to 
tho physics of the Arotic regions which will, if 
Zollowed up in future years, be of considerable 
valu. It should ba mentioned that the French 
will havea station in the South at Cape Horn, 
whiie Germany will observe at South Georgia, 
both about 55° S. lat. The Italian Antarctic 
+tarpedition is also expected to return with 
valuable data connected with the physica of the 
acy South, and as similar observations will be 
eorriod oa in connection with the Arctic ex- 
weditions at a number of observatories in 
different parts of the glove, it is possible that at 
least our Knowledge of terrestrial magnetism 
‘will be much enlarzed. 


RECENT IMPROVEMENTS IN VOL- 
TAIC AND STORAGE BATTERIES. 


To recent development of electric lighting 
haa apparently given an impuls» to the 
vention of improvements in, or modifications 
oI, voltaic batteries, somo of which are un- 
douttedly of value ; but, for obvious reasons, 
Lhe attention of inventors seems mainly directed 
to the construction of storage cells. If we may 
yadge from the claims put forward by the 
poteries, Mr. Ross, of Camberwell, a battery 
reptntly devised by him is better suited to work- 
cay tbo electric light than the Bunsen or Grove, 
for às occupies but little space, is very econo. 
macal, and af the same time is of great power 
and permazency, Itis a carbon-zinc battery, 
composed of broken coke, graphite, charcoal or 
ether varieties of carbon, either platinisod or not, 
aa the carbon cell, and small lumps of amal- 
garaated zinc in the zine cell, by which means 
she potontes is able to expose a larger amount 
of the surface of the. elements to the chemical 
acien of the fluids in which they are immersud, 
s2Q give a larger amount of conducting power 
ta tho negative element. The zinc is prepared 
ïa a comminuted form by pouring it, when in a 
maokten condition, into water, and afterwards 
aralgamating it. As regards the liquids in 
wiach tho zinc and carbon elements are im- 
worsted, the pat-ntee has found that it is 
aaviablo to modify the ordinary practice, and 
Eas proved by numerous experiments that some 
of the bost known galvanic batteries, such as 
tz» Bunsen, Grove, Daniell and others, would 
biker be economical nor convenient for the 
purpose of domestic lighting, because they occa- 
ven a large consumption of zinc, and also 
besause there are objections to the use in the 
arton coll of nitric acid, as it gives off 
ctiaive vapours. With the view of obviating 
hess objections he has obtained very advan- 
tnzcors results by putting in the carbon cell 
Kydrochloric acid, either pure or diluted, with 
aboni one-fifth of its volume of water; but its 
aztivo must ba strengthened by the addition of 
serail quaatity, usually not more than from 
a to 10 per c:nt., of some powerful oxidising 
agent such as nitrous or nitzic acid, aqua repia, 
cnioreto or pormanganate of potash or others 
vuntyiniug two or more atoms of oxygen. 

Ín the sine cell he uses sulphuric or hydro- 
chlezic acid diluted in the ordinary way, accord- 
‘Lg to thoir strength, with from eight to twenty 


parts, or thereabouts, of water to one of acid ; 
but when using hydrochloric acid in the carbon 
cell, he finds it anvantageous to dissolve in the 
acidulated water of the zinc cell chlorides or 
sulphates of iron, soda, potash, or magnesia, 
using by preference, but not necessarily, satu- 
rated solutions of these salts. 

Amongst recent improvements in storage or 
secondary batteries we note as containing a 
novel feature the invention of Mr. D. G. Fitz- 
Gerald, of Brixton (No. 5481, 1881) in which 
carbon is employed in conjunction with lead or 
compounds of lead. The carbon is in the form 
of fragments, which should be in direct contact 
with each other at one or more points, whilst 
the insterstices between the fragments are filled 
with lead in a state of division, or with an oxide 
of lead, such as red-lead or plumbic peroxide, or 
with an insoluble salt of lead, such as the sul- 
phate. The carbon fragments may with ad- 
vantage be in the first place impregnated or 
coated with lead by immersing them in a solu- 
tion of a salt of that metal such as the acetate, 
and subsequently reducing the metal either by 
heating the prepared fragments without access 
of air or by electrolysis, the prepared fragments 
being in the latter case made the cathode in a 
suitable electrolyte—preferably a solution of the 
acetate or nitrate of lead with which a plate of 
lead is used as anode. In the construction of a 
cell or couple with the carbon fragments the 
latter are divided into two portions, each of 
which is in contact with a plate of carbon, to 
which a suitable terminal is attached by the use 
of a binding-screw or by casting on to the 
carbon plate a lug or piece of lead in which a 
connecting or terminal wire is imbedded. The 
two portions of carbon fragments are prevented 
from coming into contact by the use of a dia- 
phragm of felt, of porous earthenware, of Paris 
plaster, or other suitable material. 

Mr. Fitz-Gerald prefers to employ boxes or 
vessels of wood rendered waterproof by immer- 
sion in melted paraffin, the interior portions 
being further coated with a waterproofing sub- 
stance such as marine glue. These boxes, or 
containing vessels, have two of their dimensions 
very large in comparison with the other dimen- 
sions, so that when one side of the box is removed. 
the remaining portion has the form of a square 
tray. A plate or strip of gas carbon of smaller 
dimensions than the bottom of this tray is laid 
flat upon the latter, and is made to project 
through the side of the tray sufficient to estab- 
lish a contact. A layer of carbon fragments of 
such thickness as nearly to Lalf fill the tray is 
then laid upon the bottom. and lead in a state 
of fine division, or an oxide or insoluble salt of 
the metal is sifted on to the carbon and shaken 
down into its interstices, the layer being sub- 
sequently subjected to a pressure sufficient to 
bring the carbon fragments into good conductive 
contact with each other and with the carbon con- 
tact piece. A plate of porous earthenware, a 
sheet of felt or other suitable material to con- 
stitute a diaphragm, is then laid upon the com- 
pressed layer, the edges of the diaphragm being 
preferably cemented to the tray. Ora layer of 
Paris plaster may be run on to the layer of car~ 
bon fragments, the plaster being used in con- 
junction with the felt, or otherwise. Upon the 
diaphragm is then placed a second layer of 
carbon fragments with the interstitial spaces 
filled with lead or a compound of that metal, 
exactly as in the previous case. The sideof the 
box constituting a lid or cover to the tray is 
then applied with sufficient pressure to bring 
the carbon fragments into conductive contact. 
To secure a watertignt-joint strips of caoutchouc 
may be employed, and for the purpose of intro- 
ducing the electrolyte a glass tubo may be 
cemented into the upper portion of the box or 
containing vessel. The electrolyte may be dilute 
sulphuric acid in the proportion of one of acid 
to ten or twelve of water. 

Mr. J. W. Swan, of Newcastle, has also 
patented further improvements in secondary 
batteries, in which, after corrugating the plates, 
as described on p. 414, Vol. XXXIV., he exposes 
them to the combined action of acetic acid, car- 
bonic acid, and atmospheric air, which results 
in the production of a coat of carbonate of lead. 
The plates thus treated are paired with other 
lead plates and subjected to the action of elec- 
trolytic hydrogen by making them the cathode 
in an electric generator. They are then mado 
up as in a Planté coll. This invention is simply 
the use of white-lead instead of red-lead. 


Still another invention which compares |t 
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curiously with Mr. Fitz-Gerald’s, above noticed, 
is that patented by Messrs. Grant and Jones 
(No. 5621, 1881). The patentees combine lead 
or other metal with carbon in the following 
manner. Flour, starch, or meal.is mixed with 
an oxide of lead into a plastic condition by the 
aid of syrup. The mixture is moulded into 
suitable shapes and carbonised, the organic 
matter being oxidised, and the salt of lead re- 
duced to the metallic state. For some purposes 
the patentees mix red-lead with flourand syrup, 
and spread it over sheets of paper, which are 
then folded into suitable shape and. carbonised, 
a solid lead core being used to form an attach- 
ment. This utilisation of flour enables the 
patentees to prepare moulded blocks of a very 
porous nature, for they ferment the mixture of 
lead, salt, and flour with yeast, and carbonise it 
when it has risen, jast as if it were bread. 
The invention includes the use of plates of car- 
bon covered with dusty or granular lead, which 
is prepared by adding powdered charcoal to 
molten lead and stirring the mass until cool. 


PROPER MOTIONS OF THE STARS." 
By Pror. R. Grant, M.A. LL.D. F.R.S. 


HE spectacle presented by the stellar heavens 
T as viewed by ordinary observers is charac- 
terised by two remarable features : the absence of 
uniformity in the brightness, and the absence of 
uniformity in the distribution of the stars. Certain 
of the stars soon came to be recognisable by their 
superior lustre, and certain groups of stars became 
familiarly known as so many landmarks in the 
stellar firmament. The way was thus prepared 
for an important discovery. It was ascertained 
respecting a limited number of the stars that their 
places in the heavens relatively to the general 
multitude of the stars were contioually changing. 
They consequently received the appellation of 
planets, or wandering stars, while, on the other 
hand, the stars in general, in consequence of their 
always maintaining the same relutive position, 
were denominated fixed stars. Ptolemy, in his 
great work upon the astronomy of the ancients, 
places the earth in the centre of the universe, 
and assumes the sun, moon, and planets to be 
revolving in orbits around it, while beyond all was 
the sphere of the fixed stars, which revolved with a 
uniform motion around the earth, effecting a com- 
plete revolution once in twenty-four hours. No 
opinion is expressed respecting the nature of the 
stars, nor is any allusion made to the possibility of 
the stars being endued with a proper motion. 

When Copernicus propounded the true system of 
the universe, he made the earth a planet revolving 
like the other planets round the sun, and he ex- 
plained the phenomenon of the diurnal revolution 
of the starry sphere by the revolution of the earth 
upon a fixed axis in the opposite direction. No 
opinion was expressed by him respecting the 
physical nature of the celestial bodies, or their 
having any probable community with the earth in 
this respect. Indeed, it could hardly be said that 
any new light was thrown upon the physics of 
astronomy by the theory of Corpernicus. As a 
mathematical exposition of the movements of the 
celestial bodies it was eminently successfal. 
Indeed, it wanted only the discoveries of Kepler 
respecting the elliptical movements of the planets 
to make it perfect in this respect. But it must be 
acknowledged that in the system propounded by 
Copernicus the earth was regarded as the body of 
paramount importance in the universe. 

It was the invention of the telescope and its 
application to the purposes of astronomical obser- 
tion which first revealed to the human mind the 
marvellous extent of the physical universe, and 
suggested the idea that the earth might be a mere 
atom in comparison with the vastness of the 
material system beyond. When it was discovered 
that the plamets are round dark bodies like the 
earth, shining only by there flected light of the sun, 
and that they presented apparant diumeters of sen- 
sible magnitude when viewed through the telescope, 
no doubt was henceforward entertained that the 
planets are bodies comparable with the earth in 
magnitude, and that the earth is merely one of a 
family of similar bodies, which revolve in orbits of 
different magnitudes around the sun. It is worthy 
of remark that Galileo, to whom is due the tele- 
scopic discoveries which first disclosed the vast 
extent of the material universe, has nowhere 
expressed any Opinion respecting the nature of the 
stars. JLis mind was probably too much occupied 
with the more immediate consequences of his dis- 
coveries to indulge in speculations leading to more 
remote conclusions; and a similar remark is gen- 
erally applicable to his successors in the field of 
telescopic exploration, who flourished during the 
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seventeenth century. It was reserved for Huy- 
ghens to propound the dootrine that the stars 
are suns. This he did in a work on Cosmical 
Astronomy, which was published in 1699, shortly 
after his death. Henceforward the stars have been 
regarded by astronomers as self-luminous bodies, 
comparable in magnitude and splendour with the 
sun. 

While more correct ideas- were being formed 
respecting the nature of the stars, the method for 
ascertaining the exact position of an object in the 
celestrial sphere underwent at the same time a 
complete revolution. The telescope in its original 
form was not suited for aiding the observer in fixing 
the precise position of a star in the heavens, but the 
subsequent form of the telescope, consisting of a 
combination of two convex lenses, suggested the 
admirable invention of telescopic sights, which may 
be said to constitute the foundation of all exact 
astronomy. The places of the stars were now 
determined with a vastly greater degree of precision, 
and the way was thus prepared for the consideration 
of the important question whether the epithet 
fired is strictly applicable to those bodies, or 
whether they might be rather endued with a move- 
ment so extremely slow as to have hitherto eluded 
detection. 

To Halley is due the discovery of the important 
fact that some of the stars have a pruper motion. 
In 1717 ha communicated a paper to the Royal 
Society, in which he showed that a comparison of 
the places of Sirius, Arcturus, aud Aldebaran, as 
determined by Hipparchus about the year 130 B ©., 
with corresponding observations of the same stars 
made by himself, clearly indicated that during the 
intermediate interval the stars had sensibly moved 
southwards with respect to the ecliptic, and he 
obtained a farther confirmation of this result by 
examining the account of an occultation of Alde- 
ae by the Moon, observed at Athens in the year 
9J9 A.D. 

A few years after Halley announced this impor- 
tant fact, bradley made his famous discovery of the 
aberration of light, and its effect upon the apparent 
place of a star; and subsequently the same 
astronomer discovered the apparent sidereal move- 
ment depending on the nutation of the earth’s axis. 
The astronomer could now ascertain the true place 
of a starin the heavens with a precision to which 
the results of previous ciiorts could offer no com- 
p2rison, and it seemed probable that ere long the 
great problem of the proper motions of the stars 
might be attacked with some hope of success. 

‘'o ascertain the proper motion of a star if is 
necessary to have two well determined places of the 
star separated from each other by a sufliciently 
great interval of time. Down to the middle of the 
last century no such materials may be said to have 
existed, if we except a few isolated cases, such as 
thosa referred to by Halley, for the probable errors in 
the observed placesof a star far exceed in meguitude 
the minute quantity which was the object of 
inquiry. To Bradley is due a groat work of 
obsecvation:l astronomy which has constituted the 
paeis of the more extensive Investigations of the 
present day relating to the proper motions of the 
stare, This consisted in a series of star observations 
executed by that astonomer at the Royal Observa- 
tory, Greenwich, from 1750 to 1762, but which it 
was reserved for Bessel, the great German astrono- 
mer, to reduce, aud finally to publish in the year 
1515. A comparison of those star places with the 
corresponding results obtained at Greenwich 
Observatory in the prosent century by Sir George 
Airy, the late Astronomer Royal, has conducted 
astronomers to importuut conclusions respecting 
the proper motious of the stars. Materials tending 
to elucidate the same great question have also becn 
derived from the star obzervutions of soveral other 
astronomers of the present century. 

[The lecturer here exhibite: a diagram containing 
ve aa g illustrations of the proper motions of 
the stars :— 
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Areturur,,, 1 2239 
x Centauri 1 710 
Capella... 1 250 
Rigel 1 vO 
Autures ... ae 1 2a 
Groombridze, 1530 v 7105 
61 Cygni... G S200 
O7 enidant 4 4109 
Latuude, S97 Tit.. 6 I6SL 
Lalande, 80,0708... Gs ri 1G07 
Lalonde. 30,698... N G 1759 
Weilsse’s Bessel XVIL,322 7 1476] 


Tho last four proper motions have been recently 
detected at the Glasgow Observatory, where a sys- 
tem of star-observiny has been prosecuted since the 
year 1500. 

It must strike every one who inspects the fore- 
going list that the proper motion of a star has uo 
relation whatever to the apparent magnitude of the 
star. Thus Rigel, one of the most brilliant stars in 


the heavens, has a proper motion of only 20” in'a 
thousand years. On the other hand, the star 1830 
Groombridge, which has a proper motion of 7106” 
in a thousand years, is a star of only the seventh 
magnitude. The same remark obviously applies 
to the other stars in the list. And yet one would 
have thought that the brighter stars, being pre- 
sumably nearer to us than the fainter stars, would 
for that reason have a larger proper motion. With 
respect to a Centauri and 61 Cygni, which we 
know, from the researches of astronomers on their 
parallax, to be the two nearest stars, it turns out 
comformubly to what one might expect, that they 
have also large proper motions; but what are we 
to think of 1880 Groombridge, which, although a 
star of only the seventh magnitude, and one which 
hardly indicates any sensible parallax, exhibits not- 
withstanding the largest proper motion of any star 
in the heavens? ‘These anomalies are doubtless 
attributable to differences in the absolute magnitude 
and intrinsic splendour of the stars, and further- 
more to the fact that the proper motions as 
revealed by the telescope are only the motions 
ag are resolved at right angles to the line of 
sight. 

Heretofore the proper motion of a star has been 
found to take place constantly in the same direction 
and asthe angular amonnt of proper motion is in 
all cases exceedingly small, the same result will 
probably continue to manifest itself for ages to 
come. The mean apparent diameter of the sun 
amounts to 1944”, consequently Arcturas would re- 
quire nearly a thousand yeurs to describe, in virtue 
of his proper motion, en arc of a great circle of the 
celestrial sphere, equal to the mean apparent dia- 
meter of the sun. 


HOW ANIMALS BECAME 
CARNIVOROUS.* 


E the scale of creation plants were developed 

first; they began as very low forms or may 
even all bave sprung from one low form. As time 
went on they grew in number and variety. Some 
slight circumstance was sufficient to cause one to 
change its character, and it handed down its 
peculiar character to its offspring. In this way 
fresh varieties of plants were formed, and now we 
have an immense number of all sorts. Some are 
coutentto carpet the fields like the daisy, whilst others 
thrive best by shooting up into the air like buiter- 
cups, but each one has assumed its present shape 
by finding that it could so get on best. These 
changes were not made in a few years, but are the 
works of centuries, and if anyone could have 
watched them he could scarcely have been able to 
tell where a change began, so minute were the 
differences. After the plants had appeared—or 
almost at the same time—the lowest forms of 
animal life appeared and fed on the plants. These 
low forms of animal life had also to differentiate 
themselves by some stress of circumstance, and in 
time new kinds of animals were the result. Some 
insects were forced by stress of circumstances to 
feed on each other, they did this for some time; 
their organs changed in structure, and in time it 
became right for them to feed on carcases. 

We sce an everyday example of this in the midge; 
it sucks the blood of animals if it can get it, if notit 
feeds on the sweet juices of plants. The leech is 
ulso another example, it feeds on vegetable food in 
the pond in which it lives, but it will live on the 
blood of an animal if it can get it. 

No doubt at one time animals were herbivorous, 
but some stress of circumstance made them feed on 
the bodies of one another until they developed 
certain peculiarities, and hereafter it was right for 
them to do so, und now they are called carnivorous 
animals. Let us instance many goats on an island, 
they increased in number uutil there were more 
goats than there was food for them—this is now a 
recognised law. Some died of starvation or in the 
fight for food; one was very hungry, and tearing 
off the skin it eat the flesh of its fullen kin. ‘The 
flesh appeased its hunger, and when hungry it again 
returned to the carcase, aud thus it went feeding on 
dead bodies. After a time it began to like flesh, 
and when it could not get dead bodics, then it 
killed its kind and fed on them. The offspring of 
this animal would tend to do tke same, and since it 
has to tight for its living it has to grow new parts. 
Its teeth must change, 1ts limbs must also change, 
aud the character of its stomach must alter. After 
a few centuries we find a different animal from the 
original goat; in fact, we have now a carnivorous 
animal, From this instance you see how changes 
may occur. Some one may say that goats could 
not be taught to eat flesh, but experiment has 
shown that goats and sheep or any animal can be 
taught to eat flesh uutil it refuscs its natural grass, 
hay, or corn. 

A change of this nature has been lately seen in 
New Zealund. Inthe memory of man the kca or 
estor notabilis was a fruit-eating parrot. Sheep 
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were introduced into New Zealand, some cf (iam 
died, and the kea tearing off the skin ea4 ecm» sf 
the flesh. It liked it and began to feed on eck 
only. Now, as dead sheep were not always 0 ve 
had it attacked living sheep; killed them and fed 
on their bodies. The kea is now a carnivccoms 
bird, and in conseque: ce is killed wherever forci 
Man himself has tried to be carnivorous er pent’: 
so. His original dwelling-place was ta a at 
country where he had fruit all the year round. Be 
increased rapidly, and to find food emigrate? & 
places where fruit was only ripe once & yaar, 7 
that he could only live on it for about six mantis. 
In winter he killed animals for food, end fame 
that by eating their carcases he could live urtit tts 
summer came round. He found huntizg beni 
work, so he tamed the young of the cow and “ra 
sheep, and killed them when he wanted thea. 
This has now gone on for ages, and man L23 began 
to think that a mixed diet cuits him best. [Put for 
all his carnivorous practices he has not chanzad kiz 
nature yet; his teeth, tongue, stomach, leueth of 
intestine, flat nails and perspiring skin all potat &e 
his frugivorous character. ‘That such is his z2ture 
seems beyond dispute, and that men can livo with- 
out flesh food is now an everyday expzZticnen 
There are hundreds of men now living tn Er-2act 
who never eat meat from year’s end to year’s end, 
and they are as strong as other men and rectark~ 
ably free from disoase. Let readers ponder seer 
this, try and live without meat, aud they wil? sama 
come to the conclusion that man has no carnivore 
traits. 


DRYING MOULDS.’ 
A WELL-DRIED loam or dry sand movida is 


ye a very essential point in making acastag 
thac shall be free from scabs. Some regularity 
may be admissible in the mixing cf the low. cr 
blacking; but it must be thorouzhly dried. W xem 
the waterin a damp mould is heated, t is cn 
verted into steam, aud steam, when confued, 
creates pressure. Iron, when poured into a mazli, 
heats up the surfaco and interior portiuns, 2ud this 
heat generates steam if moisture ty present, zud 
the mould is very rarely strong cronugh or close 
enough to hold the pressure, which increases 724 
it forces an opening tbrough which it can essare. 
This may be towards the surface sway from ibu 
iron; but it is more likely to be in a -Atcection 
towards and through the tron. The cuisivecta 
mould is generally encased by zu iron Yesiz, at 
held by a curbing, between which aud tho byick- 
work sand is rammed hard and compact, and, with 
the exception ofthrouch afew vent-holes, itigalsasst 
impossible for steam to escips in this directiez. 
Towards the face of mould the brickwork ts ene, 
or, if it is a dry sand mould, ihe suriin is 
generally made porous by vent-noles, 80 wets ta 
may be seen why stzam wiil eseap3a torons Sha 
surface of a mould befora it will find tts wey 
through the outside. This is tho reason ely n 
damp mould will cause a castiug to scab. 

It may be asked, Why does not a giecaistit. 
mould scab, the sand being damp? True, tha 
sand is damp; but there is 2 certain limit to Sus 
dampness, which, if cverreached, will caus 
trouble. The surface of a loam or dry eand-r290"1 
is generally hard and clcse, while that ci preen 
sand mould is porous, thereby peimitting toe 
steam generated at the surfzco cf the mowil to 
escape through the sand until ib i3 fes; DnS 
should the green sani be rammed too hani Chen 
the steam cannot force its way through, zed is 
will come up throu;th the surface cf the mould acal 
pass up through the liquid iron, chereby muetie:y a 
scabby or bad casting. A preen sand maull tst 
is rammed too hard, and + loam ar cry seni 
mould that is not drial, have very muck iua wma 
effect on the casting. Whether a lorm nmiould is 
dry or wet is very often guessed at, Tho wssnbiar 
will say it looks dry, and that as it kas born in. tha 
oven a long time it muit he dry. It is mot de 
length of time a mould Las been in the ovcanor 
the looks of its surface that can always 03 > 
pended on to indicste its quality of dernci. A 
mould that should be dried in two er three nizirbr 
is often only half-dried, as the oven may not Work 
well, or there may have been somo neglect an tas 
part of the watchman. The fire may havo been 
very hot for a short time, thereby scorchtag eg 
burning the surface of the mould, while fre 
interior is not half-ury. 

There is a great deal to ce done in tas way € 
properly managing a fire so as to save fuet esd 
dry a mould as it should be dried. Tha frst re 
should be a slow aud casy one, so a8 not to kizee 
or crack the surface of the mould, which ts cauzod 
by the effects of the steam—quickly raised unter 
the surface—to escape. This steam meeting us 
resistance of the haif-dried blacking, whisk ta wary 
much like a sheet of rubber, stretches uza Livwe 
it up into little hilis, but kas not sufiicieut prezzo 
to burst through aul escape. There are zop 
who think that by kecpivg a slow fire ad tis tiea 
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to dry a mould or cores they save fuel. In some 
cases this may be so, as when a mould has a little 
body, so that one night's firing will dry it; but 
when a mould has a large body, after the first easy 
firing, in my opinion, there will be more fuel saved 
by keeping a good steady fire than by keeping a 
slow one. A slow fire will drive the heat in for 
about 8in., after which the further drying will be 
very slow. With some moulds or cores fhis slow 
firing might be kept wR for a week and yet the 
interior not be dry. ereas if the fire had been 
hotter the heat would have been forced into the 
interior and the steam and dampness expelled with 
probably two-thirds less fuel. I have seen large 
cores put into an oven and orders given for a slow 
fire for fear of burning them, and after there had 
been fuel enough used to dry two sets of such 
cores, the boss would get disgusted because they 
wero not dry, and give orders for a very hot fire, 
at the same time looking at the cores as if to say, 
“ We will see who is to be boss.” When the 
cores came out of the oven jn a burnt condition, 
one could imagine them as saying, ‘‘ Well, Mr. 
_ Boss, if you had used better judgment we would 
_ all have been well dried long ago.” Inthe 
making of large body-moulds, or cores, there 
sheuld, if possible, be openings made from the 
centre to the outside to assist the steam in escap- 
ing from the interior; and also, when possible, 
the centre portion should be filled up with coke 
or cinders as much as can be safely done. The 
mors coke or cinders the less sand and firing will 
be needed. Plenty of venting in moulds or 
cores is also a great assistance in drying. It is 
senerally easy to tell when a dry sand mould or 
cor3 19 dry; but with loam moulds it is not so 
easy. Very few loam moulds are made ; but that 
the following plan could be adopted for determin- 
132 if they are dry. Let the moulder, when baild- 
ing the bottom part of his mould, make an opening 
that will allow the inserting of a wet brick, ora 
lump of wet loam, and on the outside of this let 
tha opening be closed with temporary brickwork 
and mud. When he thinks his mould is dry, he 
can pull out the temporary brickwork and see the 
condition of the inserted brick or lump of loam. 
Ii this part of the mould has been placed away 
f-om the fire, and this brick orloam, when broken, 
is dry, he can generally depend on the mould 
being dry. 
The cuts shown aro for illustrating some of the 
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ways of drying loam moulds, that are too large 
to bo dried in the ovens or too heavy for the crane 
to lift, making it necessary that they be dried in 
a pit or on tho shop-floor. B is a fire basket, 
sometimes made in the form of an open grate- 
frame work all round the sides, as shown at P, and 
sometimes of boiler-iron, drilled full of holes, as 
shown. For bottom grate-bars in both styles, 
wrought-iron rods are generally used. The 
baskots are made round or square in form, accord- 
ing to the shape of moulds there are to be used 
in. The width and height will depend upon the 
dimensions of the mould. There should be at 
luast 18in. of space between the surface of the 
m u'd and the fire-basket, to prevent burning the 
surface of the mould before it gets thoroughly 
dried. Sometimes, instead of using one large 
basket, three or four smaller one are used, in order 
to better distribute the heat. 

When the mould has a bottom init, like the one 
shown, the baskets are generally hung by having 
the hook F held up by a crane, ora strong bar. 
When a mou'd has no bottom in it, tbe basket can 
be let down so as to rest on bottom bearings. For 
moulds of this class, it is best, when possible, to 
hivo them hoistcd up so as to have the bottom 
part of the mould about on a level with the top 
of the fire-basket, the better to dry the lower part. 
When the inside of a mould is too small to admit 
of a fire-baskct being placed in it, a temporary 
fireplace is made adjacent to the bottom of the 
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mould, and the heat made to pass up through the 
inside of the mould, by having the outer opening 
or space closed up with brickwork or sand, as 
shown at S. The fireplace shown at H can be 
made in the form of a basket, and placed directly 
under the mould or core. This basket can be 
pulled out to clean and renew the fire. Or there 
can be a temporary fireplace, as shown at W,, built 
up outside of the core or mould, and the heat con- 
ducted through a channel to get to the inside of 
the mould. To confine the heat, the moulds are 
generally covered over with sheet or boiler-iron 
plates, as shown at Y Y. D is a stove-pipe, to 
carry off the smoke and create a draught. is & 
sheet-iron curbing for retaining the heat. X isa 
brick wall for the same purpose. Either the wall 
or the curbing will answer the purpose. The 
combined fires are only needed when there is over an 
8in. wall to be dried, in which case a firein W, 
so as to heat up the outside of the mould, is com- 
bined with a fire on the inside of the mould, and 
also channels, as 1, 2, 3, and 4, connected with the 
fire W, to carry the heat underneath the bottom 
late, which should have plenty of holes in it. 
e two fires thus combined wiil thoroughly dry 

a mould. These channels can be formed by ysing 
brick, or rough gutters can be made in the sand, 
either of which, if desired, can be filled up with 
sand after the mould is dried. The heat could be 
got under the bottom by having the plate raised 
on iron blocking, as shown at A A. It is always 
the bottom portions of such moulds that are the 
hardest to dry, especially so if the mould is built 
up In a pit. In such cases, it is a good plan to 
have, when possible, a lurge hole cast in the 
bottom plate, so that when the bottom is being 
bricked up there will be a part of the mould left 
open. Then belcw this opening in the mould let 
there bea small pit dug with channels T, to the 
outside of the mould, to admit air to the pit, creat- 
ing a draft. Then, with a fire-basket lowered 
down through the mould iato the pit, we would 
have a fire below the bottom of the mould the 
same as shown at H. After the mould is 
thoroughly dried by the combination of the fire- 
baskets H and B, the pit is filled up with sand, 
and a plate having built upon it bricks or core- 
sand and previously dried and still hot, is lowered 
down to fill up the opening, as shown at K. Be- 
tween the two plates there should be a little soft 
loam to form a solid bearing. The open space 
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M M, is then filled up with a dry mixture of loam, 
and should the top surface not be even with the 
original surface, it is made so by filing off or build- 
ing on. A thin sheet-iron plate, having on ita 
charcoal fire, is laid over so as to assist in drying 
out dampness. 

Sometimes when building the bottom of a loam- 
mould that is very thick, it is best to partially dry 
the bottom brickwork before the upright portions 
of the mould are made; which can be done by 
having the plate raised up and a wood fire under- 
neath anda charcoal fire on top. After this the 
bottom can be permanently set where wanted. 
The best kind of fuel to use in the fire-baskets 
will depend on the draught. Charcoal requires the 
least air, gas-coke more, and soft and hard coal 
and coke the most. The moulder must use his 
own judgment as to the best plan to be adopted 
for drying any particular mould, as there are 
hardly two moulds that the same drying arrange- 
ments should be used for, but it is hoped that from 
some of the different plans given there can be 
found one that will answer his purpose. 


ALLOY FOR SILVERING METALS. 


METHOD for silvering, or, more properly, 
whitening metals, has been recently devised 

by M. De Villiers. It is a modification of the tinning 
process, an alloy being uged instead of the pure tin, 


This alloy consists of 80 parts tin, 18 parts lead 
and 2 parts silver, or 90 parts tin, 9 parts lead, an 

1 part silver. The tin is melted first, and when the 
bath is of a brilliant white the lead is added in 
grains, and the mixture stirred with a stick of pine- 
wood, the partially-melted silver is added, and the 
mixture stirred again. The fire is then increased 
for a little while, until the surface of the 
bath assumes a light yellow colour, when 
it is thoroughly stirred up and the alloy cast 
in bars. The operation is then carried out in the 
following manner :—The article, a knife blade for 
example, is dipped in a solution of hydrochloric or 
sulphuric acid, rinsed with clean water, dried and 
rubbed with a piece of soft leather or dry sponge, 
and finally exposed to a temperature of 70 deg. or 
80 deg. Cent.—158 deg. to 176 deg. Fah.—for five 
minutes in a muffle, to prepare the iron or steel to 
receive the alloy, by making the surface porous. If 
the iron is not very good the holes are large, and 
frequently flaws and bad places are disclosed, which 
make the silvering more difficult. With steel the 
process goes on very regularly. The article, 
warmed to, say, 140 deg. Fah., is dipped in the 
bath, melted in a crucible over a gentle fire. The 
bath must be perfectly fiuid, and is stirred with a 
stick of pine or poplar; the surface of the bath 
must have a fine white silver colour. For a knife- 
blade an immersion of one or two minutes is 
sufficient to cover it; larger articles require five 
minutes of immersion. After taking it out of the 
bath it is deeped in cold water, or treated so as to 
temper it, if necessary. If left too long in cold 
water it frequently becomes brittle. It is then 
only necessary to rub it off dry and polish without 
heating it. Articles treated in this manner look like 
silver, and ring like it too, and withstand the oxidis- 
ing action of the air. -To protect them from the 
effect of acid liquids like vinegar, they are dipped in 
a bath of amalgam, composed of 60 parts mercury, 
39 parts of tin, and 1 part of silver: then dipped 
warm into melted silver, or electro-plated with 
silver to give them the ‘silvery look. This kind of 
silvering is said to be very durable, and the cost 
comparatively small. 


RECENT ADVANCES IN PHOTO- 
GRAPHY.—ITI.* 
By Capt. Arxey, R.E., F.R.S. 


HE nezt spectra are exceedingly interesting, 
T to me at all events, and I should like them to 
interest you. They represent a new form of mole- 
cule. I believe very few people know anything 
about them. The peculiarities of the mixture 
were discovered by me, and a paper about them 
sent to the Royal Society a very short time ago. 
That molecule is this: it is not a combination 
between iodide and bromide in the ordinary 
acceptation of the word, that is to say, it is not 
Age Brz + Ags Tz, or not simply one equivalent of 
each of bromide aud iodide of silver added together, 
but an absolute combination, Ag: Br I, or a double 
molecule, which has been formed, and on 
which the spectrum has a totally different 
effect. You will see (No. 7) that, instead of 
having the maximum intensity at G, its 
maximum is far into the green, and it has a 
minimum about In the same way another 
molecule is formed by a combination of molecules 
of chloride of silver and iodide of silver, and that, 
too (No. 8), has no maximum about G, but has a 
minimum there, which is the place where the 
maximum sensitiveness is found in the ordinary 
iodide of silver. 

I will try and explain how these last curves are 
produced. If you take iodide and bromide of silver 
together, and expose them to the spectrum, what 
happens isthbis: first of all, iodine and bromine are 
liberated. What becomes of the iodine and brom- 
ine? The bromine immediately attacks the sub- 
iodide of silver, and forms anew molecule, Ag: Br I; 
the bromine undoes the work of the iodide as 
fast as it is done, so that we have, in the place of 
maximum intensity of the iodide, the least work 
done. In the same way with the chloride. The 
chlorine liberated from the chloride undoes the 
word which is done by the iodine; the consequence 
is that, in the place of maximum intensity of the 
iodide, we have a diminution of intensity in the 
case of the double salt; in other words, the dry 
bromo-iodide of silver is less sensitive for the 
spectrum about the part G than any other 

art of the spectrum to which it is sensitive. 

n order to prove that, I tell will you a 
little experiment which was carried on by myself. 
Chloride of silver was absolutely blackened in the 
light, and sub-chloride was formed; then it was 
treated with iodine again, and it become a buff 
colour. When this new molecular form was 
placed in the spectrum, we got exactly the same 
result as we do here, showing that we have a new 
molecule of chloro-iodide of silver. I think this 


* Condensed from a series of Cantor Lectur `s delivered 
before the Society of Arts, 


Ava. 4, 1882. 


will very likely throw a great deal of light upon 


some of the phenomena which are met with in 


. ordinary dry- plate work. 


Now I crave your attention to one thing. You 
may ask if chlorine always undces the work done 
on the iodide. The fact is, that it does not, if you 
have free nitrate of silver present : since this ealt is 
able to take up the iodine and bromine, therefore 
the bromine cannot act on the sub-iodide of silver ; 
it leaves it there, and you have the impressed 
spectrum totally different; in fact, the bromide and 
iodide spectrum are superposed one on the other. 
There are a great many facts I could show you to 
prove this. We come to the conclusion then, for 
sensitiveness, you must have a sensitiser present. 
In gelatine plates, you must say that gelatine isa 
sensitiser, but it certainly is a very feeble one; 
anyhow, if you want to get sensitiveness in a plate 
you must have a sensitiser present which will mop 
up, not only iodine, but bromine. When thisisthe 
case, bromine cannot go and destroy the work done 
on the iodide. 

Before concluding this part of my lecture, I may 
also say that I have found that the priuted image 
and the developed image have precisely the same 
characteristics. Thus, if you get pure iodide of 
silver, you get the termination of both the priuted 
and developed spectrum close to G. A curious 
thing with regard to iodide is this: if you have the 
smallest trace of impurity in it, it is immediately 
shown in the spectrum by a prolongation below G, 
and you can go to the chemist and tax him with 
having given you iodide which is not pure. 

Now there is one point that has exercised the 
minds of a great many photographers, and that is 
the illumination of their dark rooms; and I hope I 
may be excused if I go over what may be apparently 
well-trodden ground, but I believe that there are 
many here present who have no absolute certainty 
as to why they are using certain glasses to glaz» 
their developing rooms. I want to show photo- 
graphers the absolutely safest light they can use in 

developing their pictures. Here we have a spectrum, 
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l. Cobalt glass. i 6. Stained red glass. 
2. Ruby glass. 7. Bottle green. 

3. Chrysoidine. 8. Aurine. 

4, Magenta. 9. Quinine. 


5. Flashed orange. | 


and beyond if you see the fluorescent rays. I will 
ask Mr. Woods to pass through the spectrum one 
or two glasses. Firstof all, we will take ruby glass 
(No. 2), and you will see that when it becomes very 
bright indeed, there is a certain amount of blue 
light comes through the glass; I can see a trace of 
yellow, and a trace of green. Now I will take the 
yellow glass: here is one which photographers are 
very fond of, but I dare say you will see that there 
is a great deal of blue light comes through that. 
That was the ordinary glass used for photographic 
dark rooms within the last half-dozen years, and 
people were perfectly content if they glazed their 
rooms with it. But there are yellows und yellows, 
and [ will show you the difference between two. 
Now we will have a magenta (No. 4), which you 
see cuts off a great deal more light. The next (No. 
6) is a stained red glass, which cuts off the green, too. 
Now, there is one combination which I wish to show 
you, because people often complain that their 
photographic studios are not safe as to light, and 
that they use ruby glass and get foggy platos. l 
have great doubt about fogging bromide plates with 
proper red glass, where ordiuary precautions are 
taken, though not with the ruby glass which lets 
blue light through. If people would only use the 
spectroscope with a strong light, they would very 
soon see where their glazing is at fault. Now, I 
will throw on the screen the light through a piece 
of blue glass (No. 1), and I think you will see that 
there are bandsia the red and yellow: there is plenty 
of blue coming through and some green. If photo- 
graphers want to be absolutely sate, let them glaze 
their studios with cobalt glass and stained red, and 
they willget nothing but the light of that particular 
refrangibility which I will warrant is totally unable 
to affect any gelatine plate—of the ordinary type, 
at all events. You may glaze and glazə with ruby, 
but you will never get rid of bluelight entirely. Of 
course it diminishes with every thickness you take. 
If you want to us» ordinary plates, which are not 
so sensitive that you cannot look at them, my advice 
is to use a combination of stained red (No. 6) and 
ruby glass (No. 2), which will give you a comfort- 


able light to work in, for it cuts off the blue, and 
leaves the red in a brilliant patch. Those that are 
using that combination ought to have nothing to 
fear; but if they still fear, let them use a combi- 
nation of cobalt (No. 1) glass and stained red glass 
(No. 6), and then they will only get the colour of 
that narrow strip of light which you saw just now. 
I should like to show you the green glass in the 
spectrum (No. 7), that you may judge what kind of 
light gets into if. It was at one time seriously 
recommended as an admirable thing for not trying 
the eyes, and for being safe to use in the developing 
room. Acombination of red and green is a fairly safe 
light for iodide plates or ordinary plates, but not 
for gelatine plates, which are extremely sensitive. 
Next we come toa series of pretty colours, which 
may be very useful to us. Here is the spectrum of 
magenta (No. 4); the yellow is cut out entirely, 
and the green, leaving the blue, violet, and orange. 
Now I will try aurine (No. 8) and chrysoidine 
(No.3). Here you see the blue is gone entirely. 
Somehave said that the ultra-violet rays go through 
aurine, but I will leave it to you to say whether 
theydoornot. There is no trace here of the ultra~ 
violet rays when I apply thiscard with the sulphate 
of quinine on it. They should appear if there were 
any. We have next a combination of magenta and 
aurine, which isa perfect red light, and is very good 
indeed for the photographic studio. I think I may 
say, without a breach of confidence, that I believe 
a certain ‘‘ruby medium ” in the market is made 
according to the directions that I gave some time 
ago. You may ring the changes of combinations 
of these glasses; you may have scarlet and aurine, 
or mageta and aurine, and either one or the other 
will give you this red band only. If all other 
means fail, the photographer may use the ferrous 
oxalate developer. You will see thatit cuts off the 
blue light at all events. I should not at all mind 
developing a plate in such alight as that. In fact, 
you may bring the most sensitive plate out into a 
white light, when developing in a dish, with a 
covering of ferrous oxalate over it. 

In 1874 we had a mostastonishing discovery made, 
and that was, that by dyeing a film of sensitive 
collodion you were able tu get an increased action 
by the spectrum. In common with others I took 
up that subject and investigated it, and I wish to 
draw your attention very briefly to it to-night, 
because I think it is one of the advances made in 
photography which ought not to be passed over. 
Lf you take one of these aniline dyes, such as a blue 
dye, and expose it to light behind a piece of black 
paper, with an aperture in it, such as I have here, 
you get an image on the dye, such as you see. 
Whatisthe meaning of that? The meaning is that 
the dye i: oxidised, for if you apply an oxidising 
agını you get the same result. Dr. Vogel found 
that it you dyed plates with some of thess fugitive 
dyes—they were all fugitive to a great extent which 
he used—he was able to obtain an extension of the 
impressed spectrum exactly in those parts in which 
the dyes were absorbed, and he introduced the term 
optical sensitiser to describe the fact. Now, I am 
going to quarrel with that expression, because he 
explains it in this way ; he says, in effect, that the 
sensitive aniline dye is able to take up a vibration, 
and to direct it to something else; in other words, 
that when light has done all it cau ia endeavouring 
to bleach a dye, that its period is transformed, and 
it does something else on the silver salt which is in 
contact with it. Well, that is not a philosophical 
way of looking at things, because if you could only 
arrive at that principle, you might just as easily 
arrive at the principle ot perpetual motion, which 
is a thing which I am not prepared toadmit. Now, 
I honestly say, that for a long time these experi- 
ments staggered me, and the arguments Dr. Vogel 
brought forward seemed fully to justify his term of 
optical sensitiser, as applied to the dye-stuff; but 
eventually I was able to come to a different con- 
clusion, and that conclusion I wish to put before 
you. If you have a substance which is oxidised in 
the presence of a haloid salt of silver, what do you 
expect? You expect that the haloid salt of silver 
would be reduced. If you place pyrogallic acid in 
contact with the haloid salt of silver, and help it to 
be oxidised by ammonia, you expect that the haloid 
salt of silver will be reduced, aud I lay the action 
of the dye to precisely the same principle as the 
pyrogallic acid, which helps to develop the image ; 
in other words, the oxidation of the dye causes a 
reduction of the bromide of silver, oriodide of silver, 
as the case may be, and simply provides a nucleus 
on which development can tuke place. I wish, 
however, to point out that Dr. Vogel has an objec- 
tion to my explanation. He says, ‘‘Oh, but you 
require time to bleach things; you require time to 
alter them.’? So you do; you require time to 
blacken the chloride of silver ; nevertheless, the 
slightest exposure to light begins the change in it, 
and so the slightest exposure to light begins the 
change in the dye, and on this principle, of course, 
the action of dyer upon sensitive films can readily 
be explained. i 

I nave got behind the screen three pieces of 

sensitive bromide paper, one dyed with a blue dye, 
another with eosine, the third, pure bromide of 
silver, without anything. I propose to develop those 
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on the screen. I must give this a rather longer 
exposure than last time, because blue dye takes 
away the sensitiveness to a material extent. You 
can see the colour—it is somewhat of a lavender 
grey, which no doubt will show that it absorbs 
exactly in the same position where the extra length 
of the spectrum is shee f In the eosine, I dare 
say you notice a peculiar dimming of light about the 
green; this is a very fluorescent dye, and it is in 
that position where we shall expect the action to 
take place. I will, however, show you where the 
absorption takes place of these two dyes we have 
used. This is a spectrum of the dye: it lets the 
ultra-violet rays through ; in the green we have a 
great cutting-off. Here we have the cyanine, which ` 
is a different colour altogether. It cuts off the 
yellow, and also the green. ; therefore, on the prin- 
ciple of work, we should expect that where absorp- 
tion takes place in the dye, there dye would be 
oxidised, and the silver reduced in consequence. 
I now expose the three slips of paper above alluded 
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to, and I will develop them before you. [The 
papers were developed in yellow light, as before.] 
The impression of the spectrum on the eosine-dyed 
paper flashes out, the part in the green comes out 
very strongly indeed. The blue-dyed paper shows, 
besides the ordinary spectrum of the bromide, a 
band in the yellow. Finally, we have the undyed 
paper. The above diagrain shows the effect ob- 
tained on cyanine blue. Here you see the marked 
difference in the three cases. 


USEFUL AND SCIENTIFIC NOTES. 
—+44+——_ 


The Tractrix Screw Propeller..—This pro- 
peller has some points of novelty which deserve 
attention. Its surface is generated by the tractrix 
curve, which is claimed to be the only natural form 
of least resistance to rotation. The resistance at 
the root of the screw is abolished, and a direct 
thrust astern is obtained, the propeller being the 
only one which forms a complete column of water 
astern at all speeds. The tractrix screw is said to 
apply its power in the same direction as that in 
which the water is moving at the time of entering 
the propeller; and amongst its advantages may be 
noted the same efficiency at all speeds, greater 
length and strergth of blade, with smaller dia- 
meter, and the minimum of noise in working. The 
tractrix propeller is decidedly worth a trial, espe- 
cially in steam launches, to which its comparatively 
small diameter admirably adapts it. 


Paris as a Seaport.—While Manchester 
merchants are seriously discussing the project for 
making a waterway between that city and the sea, 
the French Society of Civil Engineers have recently 
had under consideration a project of M. Bouquet 
de la Grye, hydrographer to the Navy, for render- 
ing Paris accessible to ships with a draught of six 
or seven metres (20—23ft.). He proposes to deepen 
the Seine bed by dredging, and to lower the water 
level between Rouen and Poissy, so forming a 
maritime basin about 103 miles long and 150ft. in 
width. The excavation would progressively reach 
a depth of 53ft. below the present bottom at Poissy, 
and the water level would be lowered about 40ft. 
The quantity of matter to be removed is estimated 
at 75,000,000 cubic metres. Only the sharper 
curves of the river would be avoided; bridges 
would be raised or rendered movable. At Poissy 
vessels would rise by a ‘‘ cascade ’”’ of locks, about 
110ft. in the forest of St. Germain, to an upper 
canal, fed with water from the Seine, by means of 
turbines driven by the fall of Seine water at the 
locks of Poissy. This canal would extend to 
Anbervilliers, passing above the Seine and the 
railways; its level would be nearly that of the 
canal of La Villette. There . would be two 
harbours, a lower and an upper, at the borders of 
the forest of St. Germain, aud ships going to the 
higher canal would not interfere with those at the 
lower port, whence Transatlantic merchandise 
would be sent straight to the Rhine Valley. The 
expense of th lower canal between Rouen and 
Poissy is estimated at about 150.000,000 francs, 
that of the upper about 100,000,000. The scheme 
has been vigorously discussed, and s¢me eminent 
engineers have taken grave objection to it- 


496 | ENGLISH MECHANIO AND WORLD OF SOIENOE: No. 906. Ave. 4, 1882. 
e 


Engineering) reports an improvement in the 
“‘ character of the sketches,” although he finds 
that “ good teaching ” is still wanted. 


One would have thought that scientific 
instruments employed in works of public 
utility were safe from the mischievous fingers of 
the British Tourist ; but Mr. Clement L.Wragge 
writes that on July 23 it was discovered that 
malicious or wanton damage had been done to 
the intermediate station at Red Burn, on Ben 
Nevis. The thermometer box had been broken 
into and the wet bulb broken, while the compass 
points had been removed. The station is about 
2,700ft. above the sea. 


An ingenious patentee proposes to supply 
towns with the electric light free of cost. His 
‘‘idea’’ is to attach the lamps to advertising 
columns, and the rent paid for displaying the 
notices is supposed to cover the cost, and leave 
a surplus sufficient to pay a good interest on the 
outlay. 

Herren Nies and Winkelman are reported to 
have made a series of experiments on the 
changes in volume of metals on cooling from 
fasion. They find that tin, zinc, bismuth, 
antimony, iron, and copper, all expand at the 
moment of solidification, and they have reason 


SCIENTIFIC NEWS. 


——+-—— 


O* the 23rd of the present month the annual 
general meeting of the British Associa- 
tion will be held at Southampton, when Dr. 
Siemens, the President-elect, will be inducted 
to the chair and read his address. The presi- 
dents of sections are:—A, Mathematical and 
Physical Science, Lord Rayleigh; B, Chemical, 
Prof. Liveing ; O, Geology, Mr. R. Etheridge ; 
D, Biology, Prof. A. Gamgee ; department of 
Zoology, Prof. M. A. Lawson; department of 
Anthropology, Prof. W. Boyd Dawkins ; E, 
Geography, Sir R. Temple, Bart. ; F, Economic 
Science, Right Hon. Sclater-Booth, M.P.; G, 
Mechanics, Mr. John Fowler. Tho American 
and the French associations meet about the 
same time and last as long as the British, which, 
so far asthe American Association is concerned, 
is unfortunate, as the meetin g in Montreal was 
intended to have an international character, at 
all events so far as regards English-speaking 
races. 


The following ephemeris of comet Wells 
may be useful. The time is Greenwich mid- 
night :— 


h. m. s. NEF 3 
AUB. 6 l 12 a A N. Dee. 4 22°7 to believe that the same holds good for lead and 
1O pase iterate 12 13 43 » 8482 cadmium. They believe, in fact, that all metala 
LE vseessesssesesssees 122156 0 45 3157 expand on solidification, which, it should be 


noted, means the moment of solidification, as 
the majority contract on cooling. It is only at 
the moment of change from the fluid to the solid 
or semi-solid state, that the expansion takes 
place. 


Mr. F. W. North’s report on the coal-field of 
Natal estimates that the field in Klip River 
county covers about 1,350 square miles, and 
contains over 2,000 million tons of workable 
coal, The quality is good. 


As an indication of the interest taken by the 
United States in fish culture, it may be men- 
tioned that the Government has voted a sum of 
£10,000 for the International Fish Exhibition, 
at which America will be fully represented bya 
splendid collection of appliances and models. 


The volume of Greenwich Observations for 
1830 has been published. 


Mr. Tebbutt, of Windaor, N .8.W., who dis- 
covered the great Comet of 1881, has under- 
taken to organise a society of amateur comet- 
seekers in Australasia. The Boston Scientific 
Society is the prime mover in this enterprise, 
which it will be remembered Mr. Denning has 
endeavoured to promote in this country. The 
additions made to the list of comets in recent 
years are ample encouragement to those who 
will undertake to systematically sweep an 
allotted portion of the sky. 


It is stated that Mr. A. Marth will have 
charge of the Transit of Venus station, at 
Aberdeen Road, Cape Colony, Mr. Burton, the 
observer previously appointed, having died 
suddenly. 

The statue of Darwin, to be placed in the 
Natural History Museum at Sonth Kensington, 
will be executed by Mr. Boehm. 


The report of the City and Guilds Institute 
for the 1882 Technological Examinations, shows 
a considerable increase in the number of candi- 
dates, and also in the number of subjects, the 
former probably depending to a certain extent 
on the latter. Although some of the examiners 
are able to report favourably, and othera hope- 
fully, there is abuadant evidence of the need of 
these examinations, or rather of the education 
which they are supposed to test. Taking all the 
subjecta (37) together, the percentage of failures 
amongst all the candidates is 38, but 
amongst those candidates coming from classes 
affiliated to the Institute, it is 42°3 which 
compares favourably with the 50°6in 1881. 
The proportion of candidates who have 
fally qualified by passing tbe examinations 
of the Science and Art Department is 
small—only 400 of the 1,222 succeasful candi- 
dates having obtained the requisite certificates 
of the Science and Art Department. That is 
nothing more thin might have been expected, 
and the sooner the regulation is abolished the 
better for the success of the City and Guilds 
Institute examinations. The reports of some of 
tho examiners are severe, but no coubt just, and 
call for serious investigation. For instance, 
Prof. Graham, the examiner in so simple and 
yet important an industry as breadmaking, says, 
“In the pass examination forty candidates 
entered ; not one has passed. Those numbered 
1343 to 1390 seem to be children who have been 
crammed by @ person grossly ignorant of the 
subject, and whose sole idea has been to get the 
children to learn by rote various parts of my 
‘Cantor Lectures,’ Parrot-like, they repeat 
my words, not only without knowing 
their meaning, but mixing them up rfo as 
in many cases to produce the most absurd non- 
senso,” Capt. Abney says ‘ scme of the cane 
didates who sat know absolutely nothing either 
of the practice or theory of Photography.” Mr. 
Ffoltzapffel (Toole), aud Mr. Tbrupp (Carriage 
Building), compluin that the candidates are 
unable to draw, while Prof. Perry (Mcchanical 


M. Cailletet recommends vaseline as a lubri- 
cant wherever mercury is likely to be present. 


While the instantaneous photography of 
objects in rapid motion is now practicable, that 
of objects at rest, while the apparatus is in 
rapid motion (of translation), is of course also 
practicable — e.g., photography of landscapes 
from a railway train or a balloon. M. Candeze 
has lately described in the Belgian Academy 
some successful attempts to photograph from 
trains. He supported the camera with both 
his hands to avoid shaking as much as possible, 
and directed the objective to the landscapes 
passed. The objective was of special form. 
fustead of a longitudinal tube with the lenses 
screwed into its two ends, he used a tube placed 
transversely, carrying its lenses opposite each 
other in the curve. Within the tube was a 
light drum, moving under the action of a spring 
on release of a catch. This dram had two 
quadrangular apertures, and was at once shutter 
and disphraym, producing on the sensitised 
plate a sort of flash, the duration of which could 
be made as short as a hundroith of a second 
The views obtained have not, of couree, all the 
fineness of those taken under ordinary conditions, 
still they are regarded as very Batisfactory. 
Their size is that of an album-carto. With re- 
gard to focussing, this, being impossible for each 
view, is done, once for all, in advance on an 
object distant about 100 metres. The distinct- 
ness is then general from that point to the 
horizon. 


The natural caves at Roquefort (Aveyron) are 
an interesting formation, of which the follow- 
ing are some particulars from a recent account. 
From the north slope of the plateau of Lazac 
rises the mountain of Cambalou, with an abrupt 
escarpment oa the north side. At some epoch 
undetermined, part of the oolite rocks of this 
hill slipped down, following the motion of the 
clay beds on which they rested. The strata 
tumbled about in great blocks, formed a new 
irregular ground, with numerous fissures. The 
air entering these forms currents in various 
directions, while the percolating water of rains 
affords abundant moisture. It was on this new 
ground that the village of Roqnefort was built, 
at an altitude of about 2,590/t. It is those faults 
or fissures and the fresh air circulating in them | 


that have been utilised for the preparation of the 
cheese produced from the milk of the sheep in 
that region. The natural grottoes were the first 
caves, and at their mouths were aftcrwards 
formed larger spaces, which are the present 
caves with their accessories. The temperature 
of the caves varies between 4 and 8 degrees C. 
from day to day, and from one cave to another. 
The air coming through the faults is charged 
with moisture, showiog, on an average, 60° in 
the hygrometer. It is these relations of tempera- 
ture and moisture that give the caves their higi 
value for the industry referred to. 


The influence of snow on the temperature 
of the lower strata of air has been shown by 
Herr Billweiler from a comparison of the last 
two winters at Zurich. There were very much 
the same general conditions of weather, long 
prevailing barometric maxima with abnormal 
heating of the upper air and frost in the 
lower; but, whereas, in 1879-80, the temperá- 
tureat Zurich sank to — 13°C. earlyin December, 
and repeatedly reached —9-5° and — 10:59, last 
winter the extreme colds were only — 3°5° and 
— 4°2°, (The extremes for Switzerland in the two 
winters were, —20° and —8 -5°respectively.) Now, 
these winters were greatly in contrast (and 
especially in December), as regards snowfall in 
Central Europe. The influence of the snow 
cover consists in its breaking, as a bad con- 
ductor, the connection between the ground and 
the air. In December the ground is considerably 
warmer than the air, which is thus slowly 
heated from below if snow is absent, but the 
snow interrupts this transference of heat almost 
entirely. The surface of the snow cools greatly 
by radiation, and this cooling is shared directly 
by the air. 


The sense of hearing in insects has been re- 
cently studied by Herr Gruber. Of air-insecta 
ho found the cockroach (Blatta Gerinanica) very 
sensitive. 
cockroach wus ruouiug across the floor, the 
creature always suddenly stoppod. Again, a 
number of these cockroaches were enclosed in a 
glass vessel, and on making a strong sound, there 


was evident agitation and excitement; some- 


would fall down from the glase, as if paralysed. 
A. cockroach was hung by a thread from its 
hind leg; when it was quiet, a bow was drawn 
sharply over the violin-strings at the distance 
of about 4ft., whereupon the insect was greatly 
excited, and struggled round, getting its head 
uppermost. Beetles also were readily affected 
by sounds ; but grubs and ants gave no certain 
indications. Of aquatic insecta, various kinde 
of Corixa were tried. These would often remain 
quite quiet for several minut: s, but on tappin g 
the glass with a glass iube, they rushed about 
in much agitation. A disc atthe end of a long 
rod, drawn to and fro in the water near a quiet 
Corixa produced no effect; but on conducting 
the sound of a struck bell into the liquid by the 
rod, there was lively reaction ; similarly, when 
a glass bell, stroked witha bow, was brought te 
touch the water. These creatures were als) sen- 
sitive to high violin notes in air, to the sound of 
a motal plate struck with a hammer, &c. Still 
more sensitive to sound were various aquatic 
beetles (Laccophilus, Laccobius, Nepa cinerea, &e.) 
On the other hand, various lartæ, especially of 
ephemerides, were unaffected; but these were 
sensitive to mechanical agitation of the water. 
Herr Gruber considers the response the insects 
made to sound an indication of true hearing, 
and not mere reflex action. 


From experiments recently made on plants, 
Mr. F. C. Phillips concludes (1) that healthy 
plants, grown under fuyourable conditions, may 
absorb through their roots small quantities of 
lead, zinc, copper, and arsenic; (2) that lead 
and zine may enter the tissues in this way with- 
out causing any disturbance in the growth, 
nutrition, and functions of the plant ; (3), that 
the compounds of copper and arsenic exert a 
distinctly poisonous influence, tending, when 
present in large quantities, to check the forma- 
tion of roots, and either killing the plant, or ao 
far reducing its vitality as to interfere with 
nutrition and growth. Mr, Phillips’ paper 
appears in the Journal of the Franklin Institute 
for July. 


M. Alph. de Candollo has rerently called 
attention to an interesting point (bitherto 
overlooked) regarding Batatas, one of the 
species of Convolvulus. The enlargements or 
tubercles belong, in it, to the lateral roots, 
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‘whereas in the other species known it is the 
primary axis that becomes a tubercle. Now, this 
corresponds to a distinction of properties. The 
roots of Batatas are formed mainly of a cellular 
tissue filled with starch, and have a saccharine 
taste. Axile tubercles, on the other hand, have 
a remarkable complication of vessels and cells, 
which secrete resinous matters. The Batatas is 
good toeat, andservesasfood in tropical countries. 
Loe other tubercles are eminently purgative 
(¢g., jalap and scammony). Generally, in the 
tamily, what belongs wholly or partly to the 
stem, is more or leas purgative. The Convolvu- 
lacee seem to support the law that like parts in 
a family have properties of the same nature. 
M. de Candolle thinks a new monography of 
this family desirable, in which the underground 
parts should be more considered. 


In the French Academy the other day, M. 
Carré, well known for the freezing apparatus 
he has invented, and which bears his name, gave 
a calculation of the cost at which the trichinse 
in moat may be destroyed by cold. A machine 
of his system producing 300 kilogrammes an 
hour might cool to -. 59 degrees 100 cubic metres 
of ham, thatis to say, 60,000 kilogrammes of 
this meat, by means of 8,000 kilog. of coal, and 
27 kilog. of ammonia. One man would suffice 
to conduct the oporation, and the total expense 
would be less than 500 francs, or about 1 cen- 
time per kilogramme. The apparatus would 
cost 60,000 francs. M. Carré urged the appli- 
cation of this system to making raw meat 
wholesome (as that is so largely now given to 
invalids). M. Fremy, on this occasion, desired 
information as to the facility of assimilation of 
raw meat. M. Vulpian said the theory of the 
action was not complete. M. Bouley thought 
albumen coagulated by cooking more difficult 
to assimilate than the fluid albamen of raw 
meat. But M. Fremy considered that on entrance 
into the stomach, and c-ntact with the acids 
of gastric juice, the fluid albumen must be 
coagulated. 


Bom» interesting observations on snow and ice 
under pressure at temperatures below 32° Fahr. 
are desoribed by Mr. Huugerford in a recent 
issue of the American Journal of Science. He 
tinds that broken prisms of ice at temperatures 
far below 32° will firmly reunite if the faces of 
fracturo are brought together and moderate 
pressure long applied. Suow is converted into 
ice under long-continued pressure not exceeding 
2,000lb. per square inch, and probably much 
less, and at temperatures near zero Fahr. No 
satisfactory evidence was found of the presence 
of moisture in the snow thus treated, though 
great pains were taken to detect it; still, there 
may bea local development of it in centres of 
contracted pressure. The evidence is not in- 
considerable in favour of time as a factor in 
production of continuity between ice-fragments 
und snow crystals; and this, so far as admitted, 
tuilitates against the idea of liquefaction and 
regelation at those temperatures. 
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A Constant Battery.—Mechanical agitation 
has been adopted sometimes to render the current 
from certain voltaic batteries constant by disengag- 
ing the gases which collect on the negative plate. 
Heating has been recently applied by an Italian 
engineer, Signor Gaudini, with a like effect in the 
case of a cell consisting of a cast-iron pot or vessel 
containing a porous clay vase in which was placed 
a plate of carbon, while a zinc cylinder surrounded 
the vase as a positive electrode. The exciting 
liquid was a saturated solution of chloride of 
sodium, and the depolariser a super-saturated 
solution of bichromate of potash and sulphuric 
acid. When in a cool state this cell gives a strong 
but rapidly falling current on being worked cona 
tinuously. If, however, it is placed over a small 
g23 heater so as to raiso its temperature to about 
100? C., the current keeps very constant and is 
very powerful. Crystals of bichromate of potash 
dropped into the depolarising solution from time 
to timo serve to keep up the strength of current. 
When cool, such a cell gave an electromotive 
force of 2:10 volts and an internal resistance of 
1S2 ohms. When hot, the electromotive force rose 
to 2-44 volts with a resistanceof0-7l ohms. Heat- 
ing, therefore, increases the electromotive force of 
the cell, and the conductivity of its solutions, 
while at the same time it lesseus the polarisation 
of tho electrodes. —Luguivering. 


Prorusson Looxrs states that the heaviest rain- 
fall is met with in the rain-b-lt which surrounds 
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“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For sucha person may 
bave some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
— Montaigne’ s Essays. 
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CATALOGUE OF SUSPECTED VARI- 
ABLE STARS.—V. 


(Continued from page 475.) 


(20333.]—Lepus — Libræ — Lynx — Lyra— 
Monoceros—Ophiuchus—Orion. 
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then seen on May 19th. It lay, as then, vw the 
terminator, just over the westerly edge œ the 
Mare Crisium against the Promontorium Aganm, 
aud seemed to extend itself longitudinally, paralel 
with the Promontory, of height apparently equal er 
greater than the mountain range, partially 
obscuring the mountains from view. 

My notion now is that the cloud forms at that 
place during the lunar night of every lunation, and 
can only be seen on one particular evening about 
60 hours (more or less) after conjunction (new 
Moon) just as the rays of the sun, rising over the 
mountains of the Promontory, become sufficient to 
illumicate the mist, and yet the increasing warmth 
of the lunar mountain has not had time to dispel 


it. 

The fact that the moon is then but a slender 
crescent, necessarily low in the haze of the horizon, 
and seen but an hoaror so before setting, must be 
the only reason why it has not been more frequently 
observed. 

I missed it, on account of clouds in our own 
horizon, after the New Moon in June, and only 
caught it through the rifts Jast evening, but quite 
sufficiently to be sure of the presence of the phe- 
nomenon, as above described, and to be confirmed 
in the impressions formerly had of the extent and 
importance of the appearance as indicative of the 
present physical condition of the moon. 

I marvel much, however, that it has not been 
noted elsewhere ere this, and am anxious for other 
observers to be giving their attention, since the 
magnitude of the cloud far surpasses anything of 
that character heretofore noted, and its im- 
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WwW. H. Gage. 
T. Read. 


FEATHERY MIST ON THE MOON. 
(20334.]—Last evening (July 17) I again saw 


nearly the whole globe lying between the north- | the ‘‘ feathery mist or cloud on the moon,” the 


oast and south-east trade winds. 


same as written of in letter 20151, of May 20th, as 
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portance must be ackuowledged by all as soon as 
witnessed. 

During the old age of last moon, I watched the 
same lunar region, with the terminator at tbe sawe 
place, as the sun was setting upon it; but no mist 
or cloud was seen. The Mare Crisium, however, 
with the setting sun shining horizontally across 
it, showed a different formation from what had 
previously appeared from the other side; for the 
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botvm of the Mare did neither run in horizontally, 
abitting against the base ot the Promontory, nor 
rue against it by what might be called ‘‘ foot- 
hills;’’ but there seemed to be a roll of land ia 
the Mare parallel with the Promontory, and be- 
tween the two a deep dark gulf; from which con» 
jecture might indicate comes volcanically the 
“ misty cloud ” under discussion. 

Allow me to add, in conclusion, that the moon’s 
orbit was less inclined southward in May than at 
this time; and the moon consequently remained 
much longer above the horizon than now, allowing 
of a much more perfect view in a better Jight. 
The appearance seemed so prominent then that, 
methinks, a skilful spectroscopist could have readily 
obtained a spectrum of it. 

It will be very interesting, when observers get 
the matter in haud, to catch by observations encir- 
cling our globe the time of first visibility of the 
cloud, and the time of and phenomena attending 
its disappearance. J. G. Jackson. 

Sunset Cottage, Hockessin, Delaware, U.S.A., 

July 18th. 


P.S. of July 19th.—I caught view of the moon 
again last evening through rifts of cloud; but the 
Terminator had moved rapidly forward, The sun 
was shining full and clear over the ‘‘ Promontorium 
Agarum” and the plain of the ‘‘ Mare.” No 
vestige of the mist remamed.—JI. G. J. 


P.S. of July 2lst.—Observations of the ‘‘Pro- 
montorium Agarum ” continued, seem to show on 
the slope of the Promontory next the ‘‘ Mare” 
what looks like long, narrow openings, not noticed 
a month ago, at which time it was carefully ob- 
served. I am much impressed with the idea that 
volcanic action is constantly going on in that 
vicinity of a very iateresting character, aud that 
the evanescent ‘‘cloud” is but one of its mani- 
festations.—J. G. J. 


THE JULY ANDROMEDES — REAP- 
PEARANCE OF THE MARKINGS OF 
JUPITER. 


[20335.]—On July 24th, 11h. 80m., I saw a smal 
station y meteor at R.A. 7°, Dec. 389 N. It evi- 
dently belonged to the shower of July uludromedcs, 
which many observers have seen at this epoch. It 
appears to bea rich display of swift, streak- leaving 
meteors, and the radiant is one of long duration, 
as the following list of observations show :-- 
1867-S July 21— 

a 0 
11° + 38?) Schtaparelli and Z-z‘oli. 
July 6—Aug. 16 — 
7 +36 37 meteors. D. No. 19, 1577. 
July 15—Sep. li— 


1877 
1872 


10 +33 43 meteors D. from Italian 
obs. 1872. 
Aug. 1—Sep. 30— 
l)? + 34} 140 metcors. Heis. 
1.70 July 27— 
7 +32 TuĻman, No. 40. 
August 23— 
0 +33 Tupman, No. 45. 
July 28—S-p. 3 (7)— 
S +30 Greg.aud Herschel, No. 103. 
1378 July 25-31 ond Aug 10— 
6 +37 23 meteors. D. No. 7, 1878. 


The mean of the eight positions is at 73° -}- 35°, 
which we may conclude is very close to the centre 
of the astronomical radiant of this prominent 
shower. 

On July 29, at 14h., I turned my 10in. reflector 
on Jupiter for the first time this season. Definition 
was not good, the planet being very low, and his 
light much enfeebled by fog. 1 saw the middle of 
the red spot came to the central meridian at 
14h. 18in. It was very faint and ill-defined. The 
following end of the spot was estimated central at 
14h. 48m., but I cannot rely upon these times 
being accurate, owing to the great indistinctness 
with which the details were seen. I had computed 
that at this date the brilliant equatorial spot shou'd 
follow the middle of the red spot about 14h., 
and I soon detected the former object in the 
pornon assigned. I was surprised at its 

rilliancy as it came to the c.m. at 15h. 49m. 
Considering the very unfavourable position 
of Jupiter, this bright spot was certainly 
as conspicuous as I hud ever seen it. It will com- 
to conjunction with the red spot on the night of 
August 5, so that the extraordiuarily rapid motion 
of this object relatively to the red spot has been 
well sustained during the lust few months, for I 
had indicated last December (Monthly Nolices 
R.A.S., Vol. XLII., p. 99), that the two markings 
refer: ed to should come to conjunction on Aug. 4, 
3h. 14m., a.m. The spots may be well observed 
on the morning of Ang. 6, at 3 am, when they 
will be nearly central on the planet. 

While observing these features on July 29, I also 
noticed two very dark spots on the equatorial 
border of the great southern belt. They were to 
the E. of the bright spot, and very similar to 
markings secn in the same position during th» last 
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appear to drift rapidly westwards, and temporarily 
obscure the bright spot. 


Bristol, Aug. 1. W. F. Denning. 


SCIENCE AT SOUTH KENSINGTON. 


[20336] —Wix you kindly permit me to make a 
few remarks on the article which appeared under 
the above title in the Enauisu MECHANIC for 
July 28? Let me say at the outset, that, regarding 
the amount of money spent by the Science and Art 
Department, I know nothing; but, as regards the 
other ‘‘facts’’ you give, I can say something, and 
I speak from experience. 

You say that ‘‘artificers are extremely scarce 
among the competitors.” If this is so now, things 
have changed very much of late years ; for when I 
was at the school the number of working men— 
and by this I mean men who had been in the habit 
of earning their living in the workshop—was by no 
means small. I myself came under that head, and 
was selected direct from a workshop, and that, 
too, with the full knowledge of the Department. 
While at South Kensington I received ins'ruction 
and gained information which has enabled me to 
take such a position »s would have been impossible 
from private study only. And this was not 
peculiar to me. I know a number of men now 
holding important positions in both pure aud 
apple! science, who could not have hoped to 
have attained to such positions had they not have 
been fortunate enough to get toSouth Kensington. 
One is a teacher of science under a school-board, 
another is in a corporation surveyor’s office, a third 
chemist in a large chemical works, a fourth science 
master in a grammar-school, and so on, to say 
nothing of the great number earning a living as 
science teachers under the Science and Art De- 
partment. I will venture to say that had it not 
been for this department, the majority of these 
men would have still been earning their living in a 
workshop; and I say this from my thorough 
knowledge of the men. Iam the more anxious to 
correct your statements regarding the selection of 
artisans, as they are calculated to deter working 
men from competing, and so tend to bring about 
the state of things you profess to deplore. I am 
not prepared to deny that pupil-teachers were pre- 
sent, but I do say that the proportion was not un- 
duly large. Indeed, it seemed to me that great 
care had been tuken in the selection, both as re- 
gards the class and the districts from which they 
had been selected. The students seemed to be 
chosen from many trades and professions. Thus 
there were artisans, clerks, pupil-teachers, one 
from an actuary’s cflice, one from a surgeon’s 
laboratory, aud another from a drawing oflice, and 
so On. 

The remarks you make concerning the qualifica- 
tions of teachers under tbe Department are not 
very complimentary to a large number of your 
own subscribers, for I know that many of the 
science teachers are subscribers to the EnGuisu 
Mecuanic. Ten years ago there would have been 
some truth in your remarks concerning their 
qualifications; but the Department was aware of 
this, and to meet the want of -better-qualified 
teachers the Science School at South Kensington 
was instituted, and since it opened hundreds of 
competent teachers have left its walls, and been 
sent all over the country. 

You give a number of absurd statements which 
were given as auswers to questions in physio- 
graphy. Surely, you know that a few such 
answers taken from the worked papers give no 
just idea of the quality of teaching given to the 
students. Not even the teachers themselves, much 
less the Department, can be held responsible for 
these answers. Granted that the answers show 
that cram has been resorted to, it by no means 
follows that the cram wus the teacher’s, but rather 
that tha students had not paid attention to the 
lessons through the session, aud then about a week 
before the cxaminatioa he finds he must read hard 
if he js to make any show at the examination. 
Toat this is the case in many instances is too well 
known by all teachers, and if you can suggest a 
remedy you will be conferring a boon on them. I 
remember while at South Kensington one of the 
answers to a question in Physiology—viz., ‘‘ What 
is the medulla oblongata’ ° was, that the spinal 
cord was fastened on to the brain with the medalla 
oblongata. Surely you would not lay the blame of 
that answer upon Prof. Huxley? That the teacher of 
the student who gave the answer was not responsible 
[ know, for be was thoroughly con petent and con- 
scientious. In conclusion, allow mo to ask is it 
honest aud dignificd to attack the department in 
the way youdo? It is a little singular that no 
other paper finds it necessary to take up the attack. 
[ by no means contend that the department is 
perfect, and where criticism is just by all means 
criticise. Edward Jecksoa. 

Birmingham, Ju'y 29, 1882. 


_ [20337.] —-I ax glad to see that you have taken 
in hand the misuse of the funds granted to the 


department at South Kensington, aud hopo you | accident. 
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1881 Blue-book may perhaps be of service to you. 
The cost of inepection and examina'ion was 
£14,968. There were 70 officers employed, 80 each 
got about £200 for his work. ‘The number of 
teachers was £1,700, and the grant £44,000, thus 
giving each teacher an average of £23, or little 
more than one-tenth of what was paid to in- 
spectors ; yet the teachers do the real work. Even 
in the prizes to students the jobbery creeps out, for 
the candidates are not allowed the benefit of the 
2d. in the shilling discount allowed on books; it 
would be interesting to know where this goes to, 
or rather choin it goes to. Again, it is well known 
that the standard of examination is being raised 
most unfairly, rendering it more difficult to make 
anything satisiactory pow than it was years ago, 
while the method of payment mzrely by re- 
sults directly encoursges cram, and yet the 
examiuers have the impertinence—I can use no 
other word—to complain of cram. : 

Again the subdivision of the subjects is radically 
bad. Except mathematics. all the subjects are cut 
down or stretched out to the “ three stages,” re- 
gardless as to whether they are suitable or not. 

A curious item appears in the Blue-book just 
mentioned. 

« Simkins’ defalcations £6,233 33. i 
Simkins? And was he caught and punished ? Or 
was the deficiency made up by so many fewer 
parses ? 

I sincerely hope you will not let the matter rest, 
but continue to call attention to the jobbery pre- 
vailing. : 

Some time ago the department raised the 
number of lectures required from 25 to 28. Of 
course no increase in grant was made for the 12 
per cent. extra work. Science Teacher. 


AMATEUR SURGICAL APPLIANCES. 


(20338.]—ABovut 30 years ago I had the misfor- 
tune to tear asunder the patella of my right knee 
by the mere ¢ffort to save myself from a fall. The 
separation between the fragments was, and has 
remained, great—at least lin. Therupture was very 
imperfectly amended by ligamentous tissue. How- 
ever, for many years I suffered comparatively 
little inconvenience from the accident. The ad- 
vance of oge, and of late ycars, frequent attacks 
of serious illnese, have wrought thcir usual effects 
upon me, and in consequence, I have felt much 
pain and trouble from my fractured patella. The 
imperfect union, and consequent inadequate 
strength, of the extensor muscles do not afford 
sufficient resisting power to that of tLe flexors. To 
meet this difliculty, I bave tried various plaus with 
little success. Mowever, I hope I have now con- 
trived an apparatus which is effective; possibly, 
the invention may be an old one, though 
my medical attendant, Dr. Pallin, who ad- 
mires its simplicity, is not aware of any 
such appliance. lu the hope, therefore, that it 
may be of service to some other sufferer, I forward 
a description of it to you for insertion, at your 
pleasure, in the ENciisu Mecnanic. The apparatus 
consists of a long gaiter of ¿hich clotb, buttoning 
tight to the leg from the upper part of the thigh to 
near the ankle. At the back of this a long pockct 
is made, which contains a spring of steel. I have 
used simply one, or if one is not strong enough, 
twocrdinary steel ‘busks.’” When, therefore, the 


knee i3 bent by ths too-powerful flexors, I have 
thus given them something more to do than to over- 
come the weakened extensors, and make them 
stora up power to aid their enfeebled antagonists. 
I can now, I think, report favourably of the action 
of the apparatus, having for some time worn it 
daily, In connection with the foregoing, I may, 
perhaps, mention that whenin bed (not then wear- 
ing the gaiter) I have found a sling of “list” 
attached to the foot, and of suflicient length to 
reach the haud, of the greatest service in enabling 
me to move the leg into ditferent positions, with 
little consequent pain. To the above, I add that 
some 22 years ago I unfortunately nearly severed 
the extensor of the middle finger of my right hand. 
In consequence, the finger dropped, and I feared 
that all organ playiug was at anend forme. How- 
evcr, I then coutrived a somewhat similar plan to 
that adopted for my broken patella, and attached an 
artificial extensor tothe finger made of ordinary 
‘‘ elastic.” I found this most fully to answer the 
intended purpose, and I was at once enabled to 
play the organ. Of this contrivance I forward an 
account and photograph for the benefit of any of 
your readers who may have met with a similar 
Toa band of leather, which is buckled 


Opposition, These should be watched, for they | will follow the matter up. The following items from | tight round the wrist, three pieces of ‘“' elastic ” 
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gin. long by žin. broad are sewed. These pieces 
of ‘‘elastic °’ are fastened to a large cork, cut 
about jin. from the wrist. Underneath the cork 
is an Oval pad of thick soft leather, which lies 
across the back of the haud and relieves it from 
pressure. The cork acts as a fulcrum, and gives 
upward tension to the ‘‘elastic.’? Again, the ends 
of the “‘elastic’’ are sewed to a pieca of jin. tape. 
This is passed under a ring of soft leather fitting 
tight to the lower part of the finger. Under this 
the tape is passed, and thus the ‘‘ elastic’’ can he 
drawn to the necessary degree of tension and there 
fixed. N. S. Heineken. 


COLOUR. 


[20339.]—I AGREE with much that is in Mr. 
Smith’s letter (20307, p. 453), aud can confirm some 
of his experimental results; but I do not believe 
in any theory of ¢hrce primaries. I do not think 
‘*Sigma’s’’ letter (20324, p. 477) an adequate or 
correct reply to Mr. S:nith’s; and as to Mr. 
Holmes’s letter (20325), I consider it to be rendered 
quite unworthy of reply, by its arrogant and dis- 
courteous tone. 

It is quite impossible to give a complete or satis- 
factory explanation of colour-vision iu the compass 
of a short letter; but I may refer present readers 
to some letters of mine on the subject in the 
“E. M.,’? beginning 24th April, 1874. Later study 
and observation have confirmed and developed the 
views I then held, and have enabled me to add to 
my experiments for elucidating the subject. 

I am convinced that, whilst the wave-lengths 
conccrped in producing colour sensations ure in- 
numerable in variety, the distinct or different 
simple colour sensations are limited; but I am 
equally convinced that no part, however small, of 
the spectrum, produccs a pure or perfectly simple 
sensation of colour, excepting, possibly, parts ut 
the extreme ends. 

Two objective colours may seem to produce the 

sams colour sensation, and yet be quite differently 
composed. The green tapes of green Venetian 
blinds are generally made as close a match as 
possible; but if they aro looked at through glass 
which is commonly termed derp blue, but which is 
really violet-blue, the glass being coated with 
gelatine coloured with picric acid (all other light 
being carefully excluded from the eyes), the tapes 
will appear red, whilst the slats will appear of 
nearly the same green as before. A white cloud 
looked at through the same combination appears 
greenish-grey, and with another combination, 
consisting of special green and purple glasses, the 
cloud looks to be of nearly the same greenish-grey, 
whilst crimsons or reds, very slightly inclined to 
the pink side, appear violet-blue; and many pairs 
of objective colours which appear identical in 
ordinary light, are quite cifferent when looked at 
throuzh either of the combinations. Looked at 
through the combination first described, grass and 
green leaves appear to be scarlet. 
The objective colours of a landscape are quite 
differently composed from the objective colours of 
the pigments used to represent the landscape. It 
is a remarkable fact, that whilst different persons 
must differ greatly as regards their vision of colours 
they do not see corresponding differences in the 
colours of pigments, owing, no doubt, to the cir- 
circumstance that the pigments in ordinary use 
have gona through a process of natural selection 
add survival of the fittest for average eyes. Great 
differences are, however, scen in landscape (and 
some other) colours ; and, consequently, artists un- 
sciously show us (but, of course, only approximately) 
in what respects their several visions of colour differ 
from the average; one artist painting a given Jand- 
scapo quite differently from another as regards 
tone and general and particular colourings. 

An iustiuctive way of testing colour vision com- 
paratively would be to provide a few carefully- 
selected bright pigments and request the various 
persons to bo examined to paint with those pig- 
ments the best representations they can of the 
spectrum obtained by means of a prism. Professor 
Piazzi Smyth did something of this kind a few 
years ago (but for a very different purpose) in a 
paper he communicated to tha Royal Society of 
Edinburgh. In the “Transactions?” there is a 
plate which I have been told was carefully pre- 
pared under the professor’s supervision, in which 
he gives us his representation of the spectrum. 
This representation shows that he is colour-blind 
to the violet or purple of the spectrum—a fact 
which he may not yet be aware of, and which he 
may not believe. The plite also seems to show 
that whereas the professor does not properly see the 
true violet of the spectrum, he ean see purples and 
violets when produced by combining the red and 
blue of the spectrum. 

I believe that a Jarge proportion of people are 
more or Jesscolour-biiod to the violet of the spec- 
trum; and in connection with this it may be 
noticed that the violet of the spectrum is to be 
found in pigments snd other natural objects in a 
very small proportion as compared with other 
colours, although there aro plenty of violets and 
purples composed of red and blue, 


I think it very | 


probable that Clerk-Maxwell was, to some extent, 
colour-blind to spectrum violet, and, in my opinion, 
Mr. Benson, the author of treatises on colour, is so 
also. Quite recently Professor Stokes has described 
the colour of the phosphorescent light of calcium 
sulphide (Balmain’s luminous paint) as ‘' deep 
blue,” whereas to my eyes it is a blue-violet. 
Clerk-Muxwell, Benson, and others, who have 
advocated the three- primary theory, with red and 
green for two of the primaries, hive persisted in 
calling the third primary ‘* blue’’ ; whereas it is 
held by mauy authorities that the colour of the 
third primary must be that of the most refrangible 
end of the spectrum, which is undoubtedly to nor- 
mal eyes a colour very different from pure blue, 
aud which, I think, should be called purple. 

No theory ot colour vision can be accepted which 
does not admit of complementaries being deduced 
from its first principles in a manner to agree wit the 
complementaries actually obtainable. The best 
way of obtaining actual complementaries indepen- 
dently of theory, is by means of polarised light 
passed through quartz; but the precise thickness 
of the quartz is u matter of great importance, and 
even at the best it is only an approximation that 
wecan get. It is necessary to see all the colours 
at once, 1n order to obtain anything like satisfactory 
recu'ts, For this purpose, I huve used a concave 
conical surface of suitable inclination, coated with 
a black varnish or jap»n, which I find to be as 
good as, if not better than, any other reflecting 
polariser, this concave cone being combined with a 
smaller convex cone of the same inclination, ar- 
ranged so that rays parallel to the axis of the two 
cones are reflected from the concave cone to the 
convex cone, and are by the latter reflected so as 
to be again parallel to the axis. This combination 
gives us acircular field of reflected light, which is 
polarised at a different angle for every diameter ; 
and if it is looked at through a tube ccntaining at 
ths f.ont end a piece of quartz, and at the back or 
eye-end a Nicol prism, one sees each diameter 
coloured differently ; and if the quartz is of suit- 
aly thickness, a complete graduated series of 
colours is shown, I have the quartz cut into a 
pair of wedges, by adjusting which the effective 
thickness can be varied. Lf the quartz is of a 
thickness such that rays ut the violet cnd are 
brought to coincide with rays at the red end of 
precisely double the wave-length, a defective 
colour-field or disc is shown, green being almost 
absent, and it follows from this that in colours 
there is nothing agreeing with the octave of music. 
I adjust the thickness of the quartz so as to get the 
colours as uniform as possible throughout the 
series, and the colour then seen by a normal or 
perfect eye at auy diameter is very approximately 
the true complementary of that at the diameter at 
rizht angies thereto. Having got at a correct 
thickness of quaitzino this way, a double-image 
prism may be subscituted for the two cones, and 
will show any pair of complemeutaries by them- 
selves. 

With the apparatus thus indicated, I find that 
the true complementary of pure blue is not pure 
yellow, but a decided orange or golden colour; 
und, therefore, pure yellow, when combined with 
pure blue, should not make white; and if it seems 
to do so in such very defective experiments as 
Tyndall's, aud as others put forward by some per- 
sons, some Other explanation must be found for it 
than that ordinarily given. As regards such ex- 
planation, however, I will defer further remarks to 
a future ocvasion. 

Glasgow, July 29. 


E. H. 


f20310.]—I wouLp iuform Mr. Westwood Oliver 
and “NX. N. X.” that thera 18 a vast ditference 
between despisiug the aid of science and differing 
from some of the dogmas of the scientists. Some 
people say a man despises religion if he happens to 
doubt anything told him by a priest. The scientists 
are the priests of science, and us such ure entitled 
to respect, but the best of them are not infallible. 

«X. N. X.” is mistaken In supposing I wrote to 
trouble Sir Juhu Lutbuck for 1tormition in the 
sense in Which he puts it. I simply wrote toa 
gentleman for whom I have a great respect, upon 
a subject about which I consider my kuowledge, 
in some few points, muy be superior to his. Surely, 
it is Dot unreasonable to suppose that one who de- 
votes himself to u single subject, professionally, is 
likely to obtain a more compreheusive knowledge 
of it than even a cleverer man, who, in the leisure 
he can spare froin business, studies the same sub- 
ject. amongst many others, as an amateur. 

With regard to my statement that a mixture of 
blue and yellow invariably produces green (which 
I strictly adhere tu), “X. N. X? wates, ‘this is 
altogether uutruv of mixing bue aud yellow 
lights”; and then suggests au experiment to prove 
his assertion, but stipulates for au important 
point; he writes, ‘choose blue glass, not cobalt 
blue.” Now, in the first place, L am afraid he 
rather Jets the cat cut of the bay here. Does he 
mean that if the glass used is of the hue ho under- 
stands as cobalt—in fact, something approuchiny 
pure blue, the uufurtunute result may be green: 


(I am afraid any of our readers will find it difficult 
to obtain anything approaching a blue glass, the 
blue of which is not cobalt. If ‘X. N. X.” does 
know of any blue besides cobalt suitable for stain- 
ing glass, I shall be greatly obliged for any infor- 
mation about it.) 

2nd. If the round spot shown through 
“X. N. X.’s’’? wheel is compared to a second 
portion of the same light, shown through a 
piece of the yellow glass only, it will be secen that 
the mixed light is darker than the yellow. It is, 
therefore, unscientific to say that the blue added tc- 
the yellow has made it white, for a tint that is 
darker than yellow cannot be white. 


3rd. Notransparent blue or yellow glass is made, 
that will stop all free white light, and the success 
of the experiment entirely depends upon this cir- 
circumstance ; for any free white light will tend to 
obliterate the green otherwise visible, and I am 
afraid that any coloured glass our readers are 
likely to obtain would let through as much or 
more free white light than colour. 


4th. Instead of only allowicg the light to show 
through a small hole, it should be thrown over the 
whole of the screen, giving a shadow of the whole 
of the revolving disc; when, if the coloured glasses 
are not too impure, the shadow of the affair 
will not only be darker, but greener than the 
rest of the screen. In this case the colours 
are not really mixed, and I should imagine, 
from experiments I have made, that the resulting 
hue wou'd be yellower than if the colours were 
fairly mixed or superimposed. I do not consider 
the experiment as a fair method of showing any 
colour mixture, and certainly should not expect to 
obtain a vivid green by such means. “X. N. X.”’ 
not only stipulates that the blue must not be too 
pure, but requires the experiment as usual to be 
performed in tbe dark. It is impossible to forma 
true judgment under such circumstances, and I 
maintuin that all experiment in forming compound 
colours by flashing single ones before the eye, are 
likely to mislead uny one who has not formed a 
sound judgment on the subject by long practice 
with coloured pigments. Indeed, this method of 
dodging different colours before the eye, savours 
much more of sleight of hand than of sober science. 
No experiment in colour-mixing can be fairly 
judged of, that cannot be shown in open daylight 
with stationary colours. 

I had written the greater part of this letter last 
week, but waited until another number of the 
“E.M.” was published, to see if there was any- 
thing else to reply to at the sime time. 

I am glad to see Mr. George Smith’s letter, if 
ouly to show there are pe ple who are not afraid 
of being sat upon, for daring to speak their own 
minds, when they dilfer with the recognised autho- 
ritics; I am sorry I was not a reader of the 
“ E.M.” when Mr. Smith's former letters appeared. 
The theory that a mixture of all the colours made 
white, though evidently unsound, was not very 
easy to refute, as any neutral tint may be called 
white, if it is much the lightest object visible; but 
in propagating the novel methods of producing 
white and yellow (by the bye, no one has troubled 
to defend the latter discovery), the scientists have 
furnished weapons for their own defeat. Icon- 
sider the experiment of producing a more or less 
neutral light with so-cailed blue and yellow, is 
rather a proof that colour and light are quite dis- 
tinct, for the stronger the light the weaker the 
colour, and the stronger the colour the weaker the 
light. I hold that a coloured light is an imperfect 
one, and if a number of iu:perfect lights are con- 
centrated upon one spot, whether the weak lights 
ure coloured or neutral to start with, the result 
must necessarily be a brighter light. 

I take ıt that the best test for tue white or green 
question would be, not to try if any blue and 
yellow lights can be found that do not give a green, 
a3 this muy be owing to various reasons, such as 
the impurity of either of the colours, or to the sur- 
plus white light; but by showing that a green can 
be produced by using intensely strong blue ard 
yellow with a minimum of light, and then obtain- 
ing a fair judgment of the green by comparing it 
with a white light of the same power as that used 
for the blue and yellow. The green ren- 
dered visible by these means must not be expected 
to be very intense, us, according to my theory, the 
blue and yellow light simply drive away their 
equivalents of complementary colour from the 
biack or shadow which was previously on the 
screen, 60 that as the blu» light drives away its 
equivalent of red and yellow, aud the yellow light 
its equivalent of red and blue, there may be very 
little blue aud ycllow left; but as more red was 
driven off than either of the other colours, the 
resulting light will certainly be green, however 
faint. We here seo that auy surplus white light, 
or auy impurity in the blue or yellow ia the direc- 
tion of red, will tend to destroy the green effect 
Otherwise visible. 

lf we combine red and blue lights, we find the 
resulting light isa purple (in this experiment it is 
essential that the blue is nota purple, to start with ; 
that is to say, it should be free from red), whick 
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may just as reasonably be called white, as the 
mixture of blue and yellow light. 

I do not suggest combining red and yellow lights, 
‘a3 I find so many—indeed, most—people, accept a 
red orange for a réd, and a yellow orange for a 
yellow, and, under these circumstances, the orange 
obtained by the combination is liable to be more 
successful than the green. 

Mr. Smith remarks that, ‘‘the eye cannot dis- 
tinguish between yellow and orange.” This is 
certainly true with a great many people; but is, I 
think, greatly due to defective education. 

It is very common to have one or more of the 
senses less developed than the others, and I am 
sure many people who may not be suspected of 
colour-blindness have a very imperfect sense of 
colour; and I thiak the power and delicacy of one 
sense is often caltivated at the expense of another. 
In my own case, I regret to say that my sense of 
smell is very imperfect. This I am ouly aware of 
by beheving other people, when they call my 
attention to scents of flowers, &s., which I am 
often unable to appreciate. For instance, even an 
eszape of ordinary illuminating gas has to be very 
strong before I am able to detect it. 

It would. be interesting to have an examination 
of our professors of colour for colour-blindness, 
and to know how many of them are incapable of 
distinguishing the hueot faint semi-neutral colours ; 
but L must say I should decline to be examined 
under the misleading conditions in which these 
experiments are usually tried, and should claim to 
examine by comparison. 

Finding the scientists made such a stand upon 
the rotating system of so-called mixing colour, I 
have made a number of opaque discs, and succeeded 
in making various good greens. A mere scientist, 
starting with a knowledge of biue-and-yellow, 
and a desire to make green, might also succeed; 
but if he starts with the determination that they 
shall not make green, and with a very hazy notion 
that any hue in which blue predominates must be 
blue, and then tries his experiments in the dark, 
he may easily go astray. 

It should be understood that pure blue means 
a certain fixed colour, free from red or yellow; 
while green, on the other hand, being a compound 
colour, embraces an unlimited number of hues, 
aud signifies any mixture or shade in which blue 
and yellow predominate; though red may enter 
largely into its composition, neutralising its bright - 
ness, and tending to form black. 

In my earliest experiments, I fouvd a difficulty 
which 1 had not auticipated. A disc which I had 
painted with equal quantities of blue, red, and 
yellow, and their combinations, purple, orange, 
aud green, with the idea of producing a grey, hap- 
pened to have a remarkably strong orange appear- 
ance when rotated; and another, which I had ex- 
pected to appear vivid green, was not remarkable 
tor its success. At these results, I must own I did 
feel a. little low-spirited ; but on thinking the 
matter over, I faund it was a success, and not a 
failure. I had discovered one of the rocks, or 
rather mud-banks, on which so many scientists 
had been wrecked. It appears that with this flash- 
ing or dodging method of seeing colour, the bright 
hues, such as yellow, orange, and red, have a much 
greater effect upon the eye than dull ones, such as 
blue, green, and purple. As, for instance, we 
know that a scarlet coat i3 distinguishable at a 
much longer distance than one of a darker hue. I 
also found that blue has the strongest effect upon 
the eye when washed very thinly over white paper, 
and that the blue must have a considerably larger 
surfaco than the red or yellow to hold its own in 
thecombination. I here discovered why the scien- 
tists always prepared their discs with such pale 
chalky colour. 

If the red and yellow are intense, and of equal 
surface to the dark blue, the disc appears strong 
orange, and not the celebrated (philosopher’s) 
white ; but if the colours are all very pale, it is 
more an effect of light than of colour. The blue.is 
better able to stand its ground, and helps to form 
a neutral grey, just the same as if does when the 
colours are mixed, before being painted on the disc. 
It is a great mistake to suppose that a coloured 
surface only reflects colour: it also reflects white 
light (this can be demonstrated with a prism). A 
coloured disc, especially if the colours are weak, 
reflects a greater quantity of light than colour, and 
although the colours neutralise one another to 
form black, the surplus light will also be visible as 
a degree of white. The experiments with blue and 
yellow on a disc require much the same explanation. 
Xf painted in strong colour over equal surface, on 
being rotated, the disc appears bright yellow, with 
a tinge of green grey; the yellow having so much 
greater efluct upon the eye, that the dark blue is 
almost lost. 

This explains how easily a tyro may be misled 
when experimenting in the dodgey manner. 

In all experiments of so-called mixing colour, by 
presenting different hues alternately to the eye, it 
must be borne in mind that all the colours should 
be of about the same tint, as regards light and 
shade; and to arrange this is a very delicate 
matter. It is not reducible to writing, and can 


only be learned by experience. In fact, there isa 

great deal respecting colour that it is as impossible 
to learn from books as it would be to learn the 

taste or smell of anything by a written descrip- 
tion. 

If alternate segments of the purest blue and 
yellow obtainable are washed thinly over a very 
clean white surface, the blue baving nearly double 
the surface of the yellow, a decided green effect is 
obtained, especially if the centre and border of the 
disc are left white for comparison. A slight taint 
of red in the blue, insufficient to be recognised by 
the unpractised eye, will spoil the green, and render 
its hua greyish olive colour. 

Finding that a blue surface reflected so much 
more light than colour, I set to work upon some 
transparent discs, as it is easier to get an intense 
blue by refracted, than by reflected light. Having 
failed to obtain stained glass with anything like 
purity in blue, red or yellow, I made mine of 
tracing-paper mounted on wire hoops; these I 
fastened on a fly-wheel, something after the 
bicycle pattern, about 12in. across. To avoid the 
colours running I painted the blue and yellow on 
opposite sides. Penny cakes of Rowney’s gamboge 
and Prussian blue well do, although both colours 
areinclined to red, especially the gamboge, if it 
is laid on. at all thickly. See that everything is 
kept as clean as possible, and do not let the colours 
overlap. I painted the blue and yellow in 80 
equal divisions; but finding on rotating the wheel 
that the yellow overpowered the blue, producing 
only a greenish yellow, I pasted strips of tracing 
paper one inch long over the yellow, round the 
outer part of the disc, and found the blue stood its 
ground much better when the yellow was thus 
darkened. I then covered the yellow with thicker 
paper (foreign note) for another inch round the 
centre; so that I had three varieties of green, with 
the same quantities of blue and yellow, simply by 
regulating the light in the latter colour, the hues 
ranging from yellow-green to blue-green. The 
colour is well seen by daylight, with a white 
window-blind for a backgrouud—of course with 
the disc between you and the window. 

It is interesting to watch the change of hues accor- 
ding to the position in which the revolving disc is 
held. For instance, when held up against the blind, 
the yellow has much the strongest effect upon the 
eye; but if thediscis held so that one-half has a dark 
and the other half a light background, it may be 
observed that what appears yellow-green in the 
latter case appears blue-green in the former. So 
that we have in this position six varieties of green 
at one view, all with the same quantities of blue 
and yellow. This shows another example of the 
liability of error in experimenting with moving 
colours. 

Now for any of our readers who may be willing 
but unable to try “X. N. X's” experiment (being 
unable to obtain suitable glass) I will suggest a 
much simpler and certain test. 

Prepare pieces of yellow and blue glass as 
follows, say about three inches across. Put about 
1oz. of gamboge in loz. of methylated spirits, 
shake occasionally, and in a day or two pour off 
the clear portion into about joz. of thick but clear 
spirit varnish. To coat the plate, warm it slightly 
over a lamp and pour on the mixture, returning 
the surplus to the bottle; then dry the plate care 
fully over a lamp, holding it at an angle of about 
45°, to prevent any surplus varnish from flowing 
back aud spoiling the surface. Jor blue I used 
an aniline dye, dissolved in water and thickened 
with gelatine, the plate being coated much the 
same as the other, only that it takes much longer 
in drying, and must not be made too hot, or 
it is liable to crack and leave the plate. 
This blue is unfortunately not very pure, as it con- 
tains a perceptible tinge of red, especially if the 
plate is coated thickly ; but the two make a very 
fair green, and are quite good enough for our pre- 
sent purpose. Next, paint two surfaces of white 
paper, one with gamboge (and water, not spirit), 
and the other Prussian blue. The aniline blue is 
not suitable for this, as its red hue is so much more 
apparent on paper. 

Now, it is only necessary to let the shadow of 
the blue glass fall on part of the yellow paper, or 
the shadow of the yellow glass full on part of the 
blue paper to see the true result of mixing blue and 
yellow. Thisis best seen in broad daylight. In 
tact, the better the ligbt and the steadier the thinzs 
are held, the better the result. 


I was lately shown one of the philosophers’ discs 
by daylight, on which were pasted about 45 seg- 
ments of tinted paper (it was made at a well- 
known scientific depot.) This, upon being,rotated, 
produced a muddy effect, which the owner was 
pleased to call white.. This disc had a black centre 
to set off the mixture; I leave the centre white in 
my discs for the same reason. The gentleman said 
these were the old kind, and then showed me 
another disc, which he said was of a more recent 
make, and with the same colours produced a better 
white. So it would appear that the old white was 
not altogether satisfactory. The new pattern disc 
bad a much smaller number of segments (as I 
remember about seven or eight), and only one of 


each hue. As it happened, all the colours on the 
disc:were miserably impure and chalky. The red, 
for instance, I should have described as red, yel- 
low, and blue, mixed with a white body to prevent 
its being too dark; but what struck me most was 
that the greater part of the disc was covered with 
pale, almost neutral tints, slightly tinged with 
blue, purple, and green. The segments nearest 
approaching strong colour being much the smallest, 
I asked the gentleman what colour the largest 
division, about 4 of the disc, was supposed to re- 
present, “but he did not know, or was afraid of 
committing himself. Upon being rotated slowly, 
the disc produced a painful effect upon the eye; 
the intermittent light producing much the same 
impression as you experience when walking with a 
paling between you and the sun. f : 

The proud owner then rotated the disc so rapidly 
as to prevent the various muddy combinations 
from being separately recognised and said triumph- 
antly, that ‘‘it was the purest white that had ever 
been produced.” I then covered half the disc with 
a piece of paper, and showed him that his white 
was considerably darker than a piece of tinted 
paper covered with writing. , 

It was quite evident the poor fellow, from mis- 
guided education, accepted as white what in reality 
was as near an approach to black as the small 
quantity of colour on the disc could produce. 

The scientists say that blue and yellow make 
white; also that blue, yellow, and red make white. 
Now, do they maintain that red added to white 
does not affect its hue, or have they a number of 
whites of different hues? , 

It is really quite time for the old dogma of white 
being composed of colour, to be exchanged for a 
more rational theory. Newton’s error was ex- 
cusable, as a proper mixture of colours.will pro- 
duce a neutral tint, which may be called white, or 
black: according to its surroundings; but no mix- 
ture of pure blue and yellow will make anything 
but green. The fact is, green is composed of blue 
and yellow, exactly as much as brass is composed 
of copper and zinc. It is argued that it takes a 
greenish blue and greenish yellow to make green ; 
this is equivalent to saying that it takes a brassy 
copper and brassy zinc to make brass; but the 
educated eye will as readily estimate the quanti- 
ties of blue and yellow in any green, as a chemist 
may estimate the quantity of copper and zincin a 
sample of brass. S. Calton. 


GRAVITY - ESCAPEMENT CLOCKS: 
THEIR WEIGHTS, PENDULUMS, 
PINIONS, DIAL, &c. 


(20341.]—WuEN I was young, twenty to thirty 
years ago, there was, in Thirsk, a watch-maker 
named Groux. One day he called me in, and 
showed me a clock he had made, and which he said, 
owing to its constzuction, could only vary very 
slightly. 

l was then mechanically minded, but knew 
nothing of clocks, so I saw the clock and did not 
know its merits. Of late I have taken to reading 
how to make clocks, and have tried to make one; 
and I then remembered this clock of Groux make. 
He left Thirsk twenty years ago or 80, and it was 
sold amongst his other effects. I tried to find it, 
and have done so, and it seems to possess some 
features that although they are new to me may not 
be new to many :— 

1. The pinious are of pinion wire, not lanterns. 

2. Its hour hand is stuck on the winding square. 
Fig. 1 is where eleven usually is. 

3. Its weight is on three strings, and measures 
only 7} by 2, falling 5in. in 24 hours; the calcu- 
lated weight would be under 93lb. 

4, The pendulum rod is wood gilded, the bob is 
round, 8} by 2. 

5. The pallets are apparently brass wire No. 16, 
or so, bent to shape, which is not the shape shown 
in Sir E. Beckett's book, but this shape. The ’scape 
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wheel appears to be brass or gunmetal, and I 
think not quite 3in. diameter. ‘he measures are 
accurate, but the other i3 only what I saw of the 
clock in its case. Is not 9slb. a light weight for 
such a clock? Its present owner saysit goes well. 
w. N. B. 


THE FOREGROUND IN SKETCHING. 


[20342.]—I am afraid “Country Sketcher ” will 
not have had his difliculties removed by any of the 
answers up to the present. Beginners are very 
apt to be puzzled by their foregrounds; it is so 
seldom that a view from nature composes well 
without management. An old hand, 3f he does 
not find what he wants on the spot, sticks in some 
odds and ends out of his pocket- book, which every 
artist should have well-filled with bits of rustic 
life—a group of peasants, of children, old stumps 
of trees, &c. I believe, on one occasion, Turner 
stuck in an island in the middle of the Rhine which 
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never existed, simply because he found himself 
embarrassed with too much water. If this anec- 
dote be true, it is carrying license very far. I will 
now make two suggestions: 1. If “ Country 
Sketcher”’ will paint in his four ficlds, and place, 
say, a hay-waggon in the first, it will nearly hide 
the four fields, improve the distance, and add a bit 
of interest to his sketch; or 2. Let him paint his 
distant building standing up, then let him sit down, 
or even crouch down, and paint his fields. This 
will foreshorten them, and by introducing a few 
largo weeds in the very front of his picture the 
trick isdone. Theoretically this is wrong, as the 
perspective of his buildings is, of course, altered: 
but practically the difference is imperceptible, and 
I very much question whether anyone who knew 
the place ever so intimately would spot the trick. 
It is hardly possible to introduce too much detail 
in the immediate foreground; but he must beware 
of making the colours too glaring. They may be 
as dark or as light as he likes, but the tones must 
be low, the tertiaries preponderating. 
G. W. 8. 


[20343.] — APPARENTLY, what ‘* Country 
Sketcher ” (letter 20291, p. 451), wants to know is 
whether, in sketching a distant scene, he shall re- 
present it as being immediately near bim! Itis 
rather a curious question, and one which evidently 
answers itself. If Green’s book fails to give him 
what he requires, and the lengthy reply he has had 
to the particular point he raised, has not satisfied 
him, he has but one thing to do—viz., use his own 
judgment in the matter. I should like to say that 
if he wants a truthful representation of the scene, 
he must portray it as a photograph would; but 
that, if a picture be required, or the scene idealised, 
discrimination must be used in what is included cr 
omitted ; and this resolves it solely into a matter of 
personal taste. I do not wish to be ill-natured, 
but I think that the information generally in- 
cluded in ‘‘Country Sketcher’s’’ own letter is 
amply sufficient for the guidance of any ordinary 
intelligence in drawing from nature. 

A Casual Sketcher. 


RAILWAY SIGNALS. 


[20344.]—Arnoros of this question, allow me to 
suggest that a real improvement would involve a 
radical change. At present a signal “ line clear” 
means either an arm hung at an angle or concealed 
altogether, whilo the stop-signal is an arm extended 
at right angles, the normal position of the sema- 
phores. I cannot help thinking that it would be 
much better to reverse this order altogether, and 
to mako the signal a positive one to come on—not 
as if giving permissiou, but a positive order. Thus 
if line is not clear no signal at all would he shown 
—nothing but a bare pole; if, however, ling is clear 
the arm would be put out, and it would be the duty 
of the driver to go past, This arrangement would 
avoid delay and provide for accidents; for if the 
chains or wires broke the signal-arm would fall. 
No inconvenience need follow, as drivers could be 
signalled as now by flag from the box, und as they 
would by means of an indicator see that the gear 
was out of order, they would pass the outlying posts 
and pull up at the boxes or cebins. A special sig- 
nal for danger might ba employed, which would, 
probably, be more cllicvient than the present arrauge- 
ment, as it would be exhibited only when danger 
existed and it was imperatively necessary to stop. 
The objection to thesa suggestions is the radical 
change in working, which might for a tiine produce 
confusion, Itis not a little singular that the old 
haud-signal for “all right” or ‘come on ” is an 
arm extended at right angles to the shoulder, and I 
have often wondered why, when the semaphores 
were introduced, the position known as * on”? was 
not adopted to indicate that the road is clear. The 
Great Western had, and still has, I believe, a com- 
pound signal, by which the driver is told positively 
to come on. Thisisa polo carrying a cross-bar to 
represent “danger,” aud a disc to represent 
“safety,” so placed that when tho bar is turned 
ead on, parallel with the line, the disc faces an ap- 
proaching train, and the driver has a positive signal 
to come on. When the bar is placed at right angles 
to the road, the disc is seen only on edge. I have 
been unable to discover why, when Gregory's 
scmaphores were introduced, the position with the 
arm extended was chosen to indicate ‘‘ danger.” I 
imagine it was a mere arbitrary arrangement, which 
has been persisted in out of mere fullow-my-leader 
Imitativeness ; possibly the idea was taken from the 
G. W. “danger” cross-bar. ITowever, if Mr. 
Stretton, H. Stooke, or any other of your readers 
can point out any substantial reason for maintain- 
ing the present style (save the objection to change) 
I should like to rend it. By the present arrango- 
ments, to put it briefly, drivers proceed unless 
“t obstructed.” I think it would be better to allow 
them to proceed on'y when positively signalled to 
do s0, aud there need be no delay or any trouble in 
working cn that system, which obviously would 
lend itself equally a3 well to the electric slot and 
interlocking urrauzements as the present. 

Wun. Dor. 


[20345.J—Tu idea of Mr. Stooke (letter 20267, 
page 427) is very good in theory, but in practice it 
will never do to lay down a hard and fast line of 
angles. The drawing shown gives the ‘‘all-right ”’ 
arm too much lowered. The best authorities, and 
also many drivers, wish the ‘‘all-right’’ signal to 
be the old ‘‘ caution,” or angle of 45. The angles 
should be taken from the under side of the arm, 
not from the centre. I also wish that all lines 
would fix the signal- posts always on the left-hand 
side of the line to which they refer, not as now— 
some on one side and some on the other. 

A Driver. 


THE SECTIONS OF THE MIDLAND 
RAILWAY. 


[20346.J—Tw reply to your correspondents, ‘‘ V.,”’ 
“C. R. M.,” and others, I shall be happy to give 
the sections of the Midland Railway for which 
they ask if space can be found for their insertion. 

[We cannot find space for the graphic delinea- 
tion of railway sections. We give a general 
description of the section kindly sent by Mr. 
Stretton, which reaches from Leicester to Des- 
borough. Starting from the former, the line is 
level for a short distance, and then for three miles 
rises about 1 in 400 to Wigston North Junction. 
Passing that there is a short sharper gradient, and 
then with a level interval a steady rise of about 1 
in 200 to within half a mile of Glen station, which 
is on a falling gradient of lin 220; about a quarter 
of a mile past Glen the line rises to Kibworth 
North Box lin 165 for about a mile aud three- 
quarters. Then commences the Kibworth Bank, 
which with level places here and there falls at an 
averave of l in 150 for about four miles; then for 
2} miles the line goes up and down with level 
intervals until Market Harborough is reached, 
where a short fall of 1 in 132 leads to the IDes- 
borough Bank, which for four miles rises lin 132, 
and then falls to Desborough station, 21 miles from 
Leicester. ] 

In addition to the up and down main lines, there 
are two up goods lines on the up side of the main 
lines between Knighton South Junction and Wigs- 
ton South Junction. 

A down goods line on the down side of main 
lines from Wigston South Junction to Wigston 
North Junction. There is also an up goods line 
upon the Desborough Bank between Little Bowden 
Junction and the North Box, Desb rough. 

July 28th. Clemeut E. Stretton. 


THE PRESSURE OF WIND. 


(20347.]—Some misconception appears to exist 
as to the wind-pressures mentioned in a paragraph 
which appeared on p. 415, and I observe that Mr. 
Romanes, p. 478, has ventured to remark that 
“ the figure in the ‘ E. M.’ is evidently a misstate- 
ment.’’? If so, the Astronomer Royal is responsible 
forit, as the paragraph is obviously taken from 
the Greenwich Visitation Report. ‘There may be 
some ‘“‘erroneousness” in the registrations of these 
bigh pressures; but the mere suggestion that such 
is the case is not cullictent, whether made by Mr. 
Hawksley or any one else. The instruments at 
Greenwich may be defective and obsolete; but 
one would think there can be no difficulty in 
arranging an instrument to record with accuracy 
the exact pressure on the surface of an exposed 
plate, whether that plate is lft. or 20ft. in area. 
The report of the Astronomer Royal is clear and 
distinct. He says: “A velocity of Gl miles an 
hour wea recorded on October 14th, and one of 58 
miles au hour on April 29th, these being both 
greater than any recorded in previous years.” 
Now, I happen to know that on April 20th the 
wind did not blow steadily, but came in terrific 
gusts of such a character as to be rather alarmiug 
to passengers in the trains running up the bank 
from Nunhead to Honor Oak on the Crystal Palace 
line. Clearly the report gives the average for the 
hour, not the velocity during the middle of one of 
the terrific gusts, which must have been vastly 
greater, and may have reached Mr. Simmons’s 
rate on his recent balloou voyage—about 130 miles 
per hour. Similar remarks apply to the statement 
of the Astronomer Royal that ‘the greatest pres- 
sure was 53lb. on the square foot on October 14th. 
: On April 29th, a pressure of 4911b. was 
recorded at a time when the hourly velocity was 
50 miles.’? That appears to me to be detnite and 
distinct. The hourly velocity—that is, the average 
epeed during one hour—was 50 miles; and during 
that hour—it may have been only for one minuto, 
or even a second—the pressure was recorded as 
491lb. For all that the Astronomer Royal says to 
the contrary, the velocity of the wind ut the instant 
when the record was made may have been 100 
miles an hour. The formula and table given by 
Mr. Romanes are, therefore, worse than useless, 
for they may mislead. Tor instance, a builder or an 
engineer in working out his calculations might say 
the highest velocity recorded at Greenwich was 61 
miles an hour; and the corresponding pressure by 
formula and tablo is something less than 21lb. If, 
then, the building is calculated to resist 421b., it is 


practically thoroughly safe. But the preseurc- 
gauge recorded 63lb., and if the builder trusts to 
421b. his structure will come down in one of those 
violent gusts as the Tay-bridge did. The only 
trustworthy data are the actual pressures regis- 
tered, for houses and bridges are not like recds, 
that can yield to the blast and jump up agnin; 
hence, ‘‘ velocity per hour” is misleading when 
pressure applied for one second will destroy. 
F. M. 8. 


|20348.] —Mr. SHALER SMITA, in a paper resd 
to the American Society of Civil Engineers last 
year, quoted an instance of wind- pressure of 93!b. 
per sq. foot, and another of 83'3lb. The former 
gust overturned a locomotive. According to Mr. 
Hawksley’s formula, this represents an enormoas 
velocity—hardly credible, indeed. 

July 29. J. A. Westwood Oliver. 


SMALL DYNAMOS., 


[29349.]—As the following remarks bear on the 
subject of small dynamos, which baveof late been 
denounced on account of their supposed ineffi- 
ciency by Mr. Lancaster, I think it would be well 
for the benefit of the many readers of ‘‘ours’’ who 
are interested in the subject, that they should te 
published. 

Being anxious to obtain a small dynamo for cx- 
perimental purposes, I looked in the advertisement 
column, and saw there advertised castings und 
wire for dynamo to drive six l0ecandle incandes- 
ceut lamps. I determined to sce what these were 
like; but before I did so, I saw the note that sinul? 
dynamos were uselers, or thereabouts. Instead cf 
deterring me from my purpose, if spurred me cn, 
intending as I didif not up to description to expose 
the whole thing. Well, I inquired, aud finding a 
small dynamo made of similar castings as adver- 
tised, 1 requested that I might sce what it wou'd 
do. My request was at once complied with, rnd 
the machine being driven from a foot-lathe, pro- 
duced current enouxh to light up well five 1- 
candle power incandescent lamps. I must add 
that there were only five in the shop, or elso we 
should have put six—the full number—on at onte. 
After secing that the machine would really do what 
was suid about it, I asked the loan of it to try cer- 
tain experiments by myself, and so thorcughly 
test the full power of the machine. The maker, 
after ascertaining tbat I wasan electrical enpiuer, 
connected with a well-known London firm, reaa ly 
consented to my proposal, and accordingly I toci 
it tomy own place, aud having steam-power ut 
hand, put to it what I calculated about a quarter- 
horse, JI found that running at about 1,700 rexo- 
lutions per minute, it drove at their full power tix 
five candle- power lights. increasing the speed ts 
2 000 revolutions, 1t drove from four to six 19- 
candle lamps; and to further test the machine F 
increased the speed to about 4,000 revolutions), aud 
(contrary to the maker's expectations), drove twe 
20-candie power Swan (parallel), five 10-caude 
power (two in series), aud four five-candle power al? 
in series), I must own that in the latter experi- 
ment the light given out was not thetr full power, 
whereaa jn the previous experiments the lamps gove 
eS much light us they ehuuld do, to last their pio- 
per length of time. 

I had no more opportunities for testing them: 
but was informed that the same machine wouid 
drive a small arc-light with three or four millimetre 
carbons. However, i shall soon be able to take 
the measurement of the current and E.D.F. of wy 
own machine, which lam having made in the same 
style as the one 1 tested. 

Although our friend, Me. Lancaster, bas de- 
nounced these small dynamos, I trust readers cf 
the “E.M.” will not be discouraged, but go on 
and succeed, a3 I firmly believe success is attain- 
able. I would williaely give avy other informa- 
tion in my power to uvy oue who may need it. I 
muy add, that with the castings of machine with 
which I have experimented, directions are piven 
how to proceed to cowplete it. 

; Tried. 


THE BERLINER VIOLIN. 


[20350.]—Srxce I sent you the violin to be criti- 
cised, L huve been told how risky it was for me to 
do so, not only on account of the prejudice exsisting 
against innovations on this instrument, aud nect 
only because it is an casy matter for a player to 
produce an unfair comparison between two instru- 
ments, but also because of the thousands of violins 
on which a high value is set by their owners, aud 
who would enter into an alliance of self-defence to 
decry the innovation and seek out every argument 
to sustain their ground. But this is unavoidable, 
and [ am perfectly satisfied that there are many 
others who will fairly test an improvement cffered, 
in the face of the difiiculties which now beset violin 
making, and which my invention is intended to 
overcome. 

If, however, as is done by Mr. Schucht, asser- 
tions ure made based upon mere hearsay or tradi- 
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tion, and which cannot be sustained by scientific 
principles, I am bound to defend myself. Mr. 
Schucht says that in the ordinary violin ‘“‘ gravity ” 
is used to produce tension on a small quantity of 
wood. Can anyone explain this? Or, will Mr. 
Schucht point out a single action of gravity on the 
fiddle he plays? He further says ‘‘that no such 
pressure as 75lb. being exerted upon the new 
violin, it must be deficient in quality or intensity of 
tone.’? This is mere theory! Supposing I have a 
simple sounding-box, to which I apply a tuning 
fork, will that box resound louder if I compress it 
between two opposite points? Not much! As far 
as quality is concerned, one player prefers this, one 
that kind of sound for a violin; but the general 
demand is for a free and sympathetic tone, and I 
have not found a single instance in which this was 
not the case when a resonator was applied. 

Loudness of tone, however, is depending upon 
the age and sonority of the wood, and with the G 
and D strings upon size of strings and the bass bar. 
Furthermore, the general ‘‘ graduating ” of thick- 
nesses and other points in workmanship have a good 
deal to do with it. 

The violin sent to you was a cheap factory-made 
ons, on which no special care or graduation 13 
usually applied, and which is made of unselected 
new wood, and if it sounds freo and sympathetic 
and fairly loud, these qualities are the right ones, 
and they are but rarely found combined in any 
violin. 

Far-reaching power comes as the wood seasons, 
and the violin is played upon a while. 

I hold the difficulty in making a good sounding 
violin (or two violins alike good) lies in adjusting 
its structure and quality of wood to the compressing 
influence of 1001b.. a pressure which must neces- 
sarily affect the fibres and tbeir molecular vibra- 
tions, and the reason why old violins are better- 
sounding than new ones is because the wood by 
long seasoning has acquired stiffness of fibre and 
porosity of texture (hence of greater sustaining 
power), the two prime qualities of good violin wood. 
In taking away 75lb. pressure of the 100, the vibra- 
tions at once become free and pure, ard the violin 
can be subjected to such alterations as the new 
atring holder admits of. Such changes will be that 
we can reduce the thickness, and that graduations 
can be modified so as to enhancs the quality of the 
tone regardless of danger arising now from the pres- 
sure of 7alb. tension. 

That Mr. Anderson, by putting a light mute on 
his violin, produced ‘a similar quality of tone ” as 
in my violin, merely says that his becamo soft and 
sympathetic, and most likely it is otherwise, a loud. 
but hard-sounding instrument; but if it is meant to 
indicate that the tone of my violin is ‘‘muty,” 
this is against the experience of other critics who 
would not have hesitated in making known s89 
glaring a fault. 

Let me say in conclusion that before long I will 
enter upon such challenges with ‘‘ first-class old 
violins’? as will leave no doubt of the superiority 
of my device, and, until then, I am ready to meet 
those critics who base their arguments upon a 
scientific basis; but ï must leave it in future to the 
intelligence of your readers to refute the criticisms 
of all who argue with such loose theories as Mr. 
Schucht. E. Berliner. 


I had obtained a thorough deinsolation. 


failed ; therefore, I consider this process as sup- 


the organ. 

On the 17th of May last I observed with unpro- 
tected eyes the partial eclipse of the sun, and as it 
lasted long, I made four successive observations. 
Not only could I see perfectly the eclipse pheno- 
mena, but in the mean time I observed a spot on 
the sun with all ite detaile. After these four ob- 
servations my eyes were not only deeply insolated 
but also deeply fatigued and painful. I deinsolated 
them as usual in about fifteen minutes, but I re- 
marked that a sort of reddish disc remained, which 
did not vanish for several days. At last it disap- 

eared, but then I observed a sort of cloudy shade 
in the right eye, not in the Jeft. How shall I 
describe it? It was something like a drop of milk 
in a glass of pure water. After a few days it 
seemed to settle. A sort of delta-like shading was 
nearly in the centre. On moving the eye the whole 
cloudy matter moved; but I observed that the 
delta was not on the same plane as the circular 
shade. It was evident that the circular shade was 
in front on the border of the crystalline, and that 
the delta was at the bottom of the eye towards the 
retina. 

I then took a small optical instrnment, which is 
something like that which Robert Houdin named 
Retinoscope, in which my eye can see its own in- 
ternal image. Then I saw plainly that the pheno- 
mena were causad by a coloured substance swim- 
ming in the vitreous humour, part of it on the brim 
of the crystalline and part on the deep part of the 
eye. Then, by a peculiar contraction of the eye, I 
could realise by the effect of light that the cloud 
was composed of microscopic circular rings formed 
by an internal dark line bordered by light each 
side; these riugs were swimming in the vitreous 
hamour. The delta had become thicker and was 
of a dark brown, also lighted each side. I 
arrived at the conviction that it was part of the 
brown pigmentuin that coats the choroid, that had 
been dissolved and diluted by the powerful action 
of the solar light, and, in my opinion, M. Plateau’s 
blindness his no other cause. It is his eye’s pig- 
mentum that has been totally dissolved, sep rated 
from the hyaloid membrane, and is expanded in 
the whole extent of ths vitreous humour, and thus 
prevents light reaching the retina’s fibrils; hence 
no sight possible, but shaded tints passing through 
the dissolved pigmentum still act on the retina, 
and quite naturally after such action, the 
reaction of the retina produces the comp!ementary 
colours. 

Having arrived at this conviction, I could not 
help thiuking that a cataract, which, of course, 
was much thicker than my cloud, could be dis- 
solved, removed, and cured by electricity. But in 
this case could I expect that the fluid would carry 
off the substance or recoating hyaloid? This 
seemed rather too much. But L thought that it 
could act so as to move the matter and carry it in 
a placo where it would not much interfere with 
vision. 

Unfortunately, I live in a small village where I 
can procure nothing of a scientific order, and I had 
not any electrical apparatus at hand. I possess 
two small magnets. Directly, Uthouzht of applying 
them to my eye. I used both of them, uniting for 
a greater action their liks poles. I shut my eye 
and placed the north pole ou the centre of the eye- 
lid aud tha south on the cheek, expecting that a 
repulsion would occur towards the south pole. 
The first effect I observed was the production of a 
great brightness (clarté) at the place of contact of 
the north pole, which brightness interfered largely 
with the cloudy substance, which was agitated. 
The small rings were disappearing, forming a sort 
of milky cloud. The delta seemed darker, and 
bordered by a bright line. Presently I saw dis- 
charges, the forms of which were similar to those 
produced by the electric spark on a looking-glass. 
At first I felt no sensation, but after a short time I 
felt a gentle tickling gradually increasing. I 
wetted the magnet’s poles with saliva, and the 
tickling was trausformed into a prickling sensa- 
tion. Opening the eye, I put the pole in contact 
with the mucous membrane and the sclerotica 
wetted by lachrymal fluid ; then the prickling iu- 
tensified, the intermittent discharges became pain- 
ful; some were so strong that my hand moved in 
consequence of the sensation. The action of the 
magnet was self-evident. ‘There is not the least 
doubt that it acts powerfully on the fluids and 
liquids of the eye. Mine is now almost entirely 
cleared, the diluted pigmentum is coutined on the 
brims of the crystalline und hyaloid, and the delta, 
which is smaller and darker,is now situated on the 
right towards the bottom, and does not prevent 
sight, although remaining visible. 

For the present I will say no more. I leave it to 
medical men to experiment for themselves. 


Ch. Rabache. 


“A BLIND MAN’S VISION.” 


(20351.]—TuE insertion in No. 991 of my lines 
respecting A Blind Mau’s Vision, incites me to send 
you a description of my two discoveries. 

As I have eaid, when I have long observed the 
sun without sight-protection my eyes are deeply 
insolated; if, then, I turn my back to the sun and 
look at the white ceiling of my room, I see all the 
solar phenomena reproduced but in reverse colours 
—that is to say, I sea in black what was white, and 
vice versd. If I shut my eyes and look—so to say 
—through the eyelids, I again see the same pheno- 
mena, but the colours are not the same. If, then, 
I place my hand over the eyelids to shade them, 
the same phenomena persists, but again their tints 
are changed. If I strongly contract the eyelids, 
new tints are the result. If I go in a dark place— 
a cellar—then again the phenomena are altered, 
and light replaces darkness. For s:veral days the 
central visual point forms a dark disc through 
which I can discern nothing—I can only see objxcts 
in a diffused light round the dark disc. Aftera 
few days the disc changes, and instead of black 
appears coloured. The colour is not constant—it 
changes, and, on repeating the above operations, 
numerous changes of tints are observed. The 
darkness of the disc gradually fades away, and the 
changes agree with the scale of the spectrum 
colours, and concords with the complementary 
colours. The effects are innumerable and all very 
curious. 

The insolation persists about two months. 
Maving most attentively observed all the physico- 
physiological facts produced, and seen in what 
manner the insolation decreased, I suspected that 
by reinsolating my eyes successively, not with 
solar light but with coloured light, and following 
the spectrum colours and their complementary 
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ones, I could shorten the period of deinsolation. I 
tried and completely succeeded, so that ten 
minutes or thereabouts after a complete insolation, 


Such was my first discovery. Since, I never 


pressing the consecutive actinic action of light on 


such letters. 
will be found in No. 848 (June l | 
and some supplementary remarks will be found in 
No. 852 (July 22, 1881, 

errata at page 479, where 


in second column) 
These qu-ries upon 
ever, of such general interest, I reproduce some of 
my former remarks. 


digestible and custaining of all foods. 
young people it provides the “< bricks and mortar ’”’ 
which are required 
healthy tissue. 
exceptions, and f 
teeth, it saves dyspepsia and maintains the patient's 
strength. For nursing mothers it is > 
makes the very best milk with the least strain 
to the mother’s system. ) 
workers it meets every requirement at a minimum 
of digestive effort. The limitations which I observe 
in my own practica are 
udults, who require l 
building, do not benefit so much by it if their teeth 
and stomachs aro robust. 
which a larger proportion of earthy matter hss 
been eliminated, should be chosen by persons who 
no longer have their teeth and bones to build. 
Some dyspeptics cannot take the 
out getting souring of stomach. 
of this kind the souring is due to the use 
oatmeal, or to bid cooking of the porridge. In 
others itis dus to the fect that the stomach and 


system are damaged by 
or by tho abuse of tea. 
in which, however, itis found not to agree. 
most cases, after alcohol, tobacco, and tea have been 
left off for a week it agrees perfectly. The souring 
will ba remedied by taking a small teaspoonful of 
heavy calcined magnesia in a cupful of ginger- 
tea whenever attacks of souring and flatulency 
come On. 


the 
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MEDICAL REPLIES. 


[20352.]|—OaTMEAL PORRIDGE Acatn.— Letters 
continue to reach me asking for information as to 
oatmeal and oatmeal porridge; the writers gene- 
rally saying that they have mislaid their numbers 
of the EnGrisi Mercmanic, or cannot find my 
articles. I cannot undertake to look up the index 
of the“ E.M.” and write private letters on this 
ground. Such writers should send 24d. in stamps 
to the publisher, and ask bim to forward by post 
the number containing any article that may be 
referred to. The index of the “ E.M.” gives ‘‘ sub- 
jects,” but not ‘‘author’s names,” and therefore 
querists must look, not for author's name, but for 
the subject, when they want to refer back to any 
My letter upon oatmeal porridge 
24, 1881, (48944), 


page 479. I observe two 
(last line in first column) 
“best” should read fest, and (last line but eleven 

‘Stable’? should read talk. 
oatmeal porridge being, how- 


1. Oatmeal porridge and milk is one of the most 
For growing 


for building up solid bone and 
For dyspeptics, with some rare 
for people who have defective 
the food which 


For intellectual or physical 


these. Full-grown 
repair rather than additional 


The finer meal, in 


porridge with- 
In most cases 
of bad 


the use of alcohol, tobacco, 
There remain a few cases 
In 


2. To make good oatmeal porridge, four things 


are necessary—clean boiling water, a clean sauce- 
pan, good meal, and some good sense. When young 
people will not eat oatmeal porridge and milk, it is 
a sign that the mother has not been provided with 
all these requisites, and it may be safely assumed 


thatthe fault lies inthe porridge. Asto the sauce- 
pan, it must be not only ‘‘clean’”’ in the vulgar 
kitchen sense, but it must be fit to driuk out of. 
Breadstuffs and milk can never be nice unless they 
havea saucepan to themselves. Saucepans in which 
meat or vegetables have been cvoked never again 
are got into such a state that one would like to 
drink out of them. There is always a coarse 
flavour adhering to the saucepan. As to the meal, 
it should be clean, dry, coarse-grained, and so sweet 
that one is tempted to eat of it. It must be 


bought from some shop where the master knows 


‘¢ what is what” in the shape of meal, where it is 
stored properly so that mice, beetles, or mildew do 
not get at. it, and where, there being a large sale 
for it, it is always to be had fresh. The consumer, 
again, should storehismealina dry jarorlargebottle 
or tin, as carefully as if it were tea or coffee. Now, 
having clean water boiling upou the fire in a clean 


saucepan, aud your meal in a basin (2 or 3 ounces 


to each pint of water) draw the saucepan off 
fire, and as soon as the water ceases 
to boil sprinkle the meal in through the 
fingers, free from lumps, and so that the 
meal is fairly distributed in the water. Then 
push the saucepun back on to the fire and boil 
briskly for a few minutes, so as to mix the water 
and meal thoroughly up before it has time to 
thicken or get lumpy. After this, the saucepan 
may stand aside and be allowed to boil slowly for 
three-quarters of an hour, the porridge being kept 
on the move by stirring with a clean wooden spoon. 
The porridge should be boiled so that its starch 
granules are ull burst, aud the meal efficiently 
cooked; and being neither burnt, nor smoked, nor 
lumpy, it should be poured out into a vegetable- 
dish, and put aside uncovered until it sets likea 
jelly. It should then be eaten with cold rich milk, 
and if the porridge be right, aud the milk be good, 
no nicer, purer, or more nourishing breakfast or 
supper can be had than asaucerful of this porridge 
with a half-pint of milk. A little salt may have 
been put into the water according to taste. The 
porridge, when taken upon the plate, should be a 
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soft tremulous jelly, uniform in consistency, and 
not damaged in tlavour by burning, smoking, or by 
dirty cooking. With young children, and with 
adults not disposed to corpulency, a little treacle or 
golden syrup may be put upon the porridge before 
the milk is poured over it. Such porridge keeps 
perfectly for twelve hours, if put away carefully, 
and it comes in well for supper or for a light 
scratch meal. 

3. As to the standard of what I call ‘‘ good 
meal,” and as to getting good meal, the following 
data will start any one who wants to begin right. 
The meal for my own household is obtained from 
Jackson and Co., 45, Piccadilly, and I know of no 
one more up to *‘ what is what” in table knick- 
nacks, preserved meats, fish, fruits, biscuits, &c., 
than Mr. Jackson. He sells various grades and 
Tn of meal, all very choice, and which make 

elicious porridge. After my first letter on this 
subject, a specimen bag of nice meal was kindly 
forwarded to me by Thompson and Sons, 5, Leven- 
street, Edinburgh. I found their meal everything 
that could be desired, and by sending 2s. Gd. in 
stamps to either or both of these firms, a sample 
bag of meal will come on at once. Some persons 
like a finely-ground meal; some a clean, coarse, 
granular meal, quite free from tlour. In all cases, 
the oats must be of the finest quality, free from 
foreign seeds, and perfectly cleansed from grit 
and husk before they are madeinto meal. Another 
meal which is very choico is the “A BC” meal. 
This is put up in packets by the ‘‘ American Break- 
fast Cereals Company.’’ Itis very fully dried and 
partially cooked in Jong iron tubes, heated by high- 
pressure steam-jackets, and the meal is forced 
through by an Archimedean screw, which keeps the 
meal always on the move. I found the ABC 
meal expensive but very choice. It goes much 
further than undried meals and needs much less 
boiling, but to my taste it is not cooked sufficiently 
in the ‘‘ten minutes’ boiling,” which is prescribed 
on the label. 

TENDER FEET (17497).—INDIGESTION (47498.)— 
Read former replies. Querists need to get person- 
ally examined, so as to define the cause of their 
sufferings and learn something about their consti- 
tutionsand mode of life. If I were to prescribe 
for patients who, without ever yet having learnt 
what is the cause of their disease, have ‘‘ tried 
everything, including homenathy and allopathy,”’ 
whatever these two things may be—I should only 
be standing in the way of many well-meaning 
writers who are always rezdy to prescribe remedies 
of which they know infinitely little, for diseases of 
which they know infinitely less—their practice 
being, I suppose, based unon the principle of 
similia similibus curantur, or likes by likes are 
cured. James Edmunds, M D. &c. 

Grafton-street, Bond-street. 


LEGAL REPLIES. 


[20353.] — Intestate (47503). — The state of 
things described as existing by this question is an 
instance of the confusion caused by the omission to 
take legal advice at the pronortime. It isnot easy 
to make out what happened. If the wife survived 
her husband she should have taken out letters of 
administration to his estate, and divided it so as to 
take one-third for herself, and portion the rest 
amongst the children. But this apparently was 
not done; and as matters now stand, any one of 
tke children, if of age, can take out administration 
to the estate left by the father or mother, and, 
after payment of debts, divide it between himself 
and the other children in equel shares. The elder 
brother can only claim his share, as this is personal 
property, and his marriage does not prevent the 
other brother having his portion; while the house, 
being in the elder brother’s name, has nothing to 
do with it, presuming the house to be no part of 
the estate. 


(17519 )—The words of the will, as quoted in 
this question, are quite correct and valid, and are 
indeed the proper legal phrases to use by a man 
who wishes to leave his wife all the property, both 
real and personal, of which ho may die possessed. It 
was once the law that a will only spoke from its 
date, and consequently did not pass any real pro- 
perty acquired by the testator after that date. But 
this was altered by the Wills Act, 1837, and since 
then it has been, and is the law, that every will is 
to be construed as if it were made immediately 
before the death, so that its date becomes so far 
immaterial. If a testator specially referred to 
property then in his possession at date of will, it 
would be different, but here the words are general, 
and would pags all he had at his death. 


(47536.)—The form given in this question is very 
badly drawn if it were intended us an acknow- 
ledgment of rent; for the word ‘‘rent”’ is not even 
mentioned asit should have been, with a descrip- 
tion of what rent, when due, where, and the like. 
But, in fact, the paper is far more than an acknow- 
ledgment. It is really a promissory note, aad 
should have been written upon a threepenny stamp. 
Regarding it as a promissory note, the want of a 
stamp cannot be cured afterwards. But looking 


upon it as an agreement, which it is also, it should 
have a sixpenny stamp, and this can be put on it 
within fourteen days afterwards. If, however, 
this time has elapsed, then a penalty of £10 must 
be paid before it could be used as evidence in a 
court of law, with a further £1 if actually stamped 
in court. 

(47547.)— Contracts in general restraint of trade 
are wholly void, as being contrary to the policy of 


the Jaw. But a contract in partial restraint of 


trade, if made for a valuable consideration, is per- 
fectly valid. If, therefore, it is agreed between 
master and servant that, in consideration of the 
employment, the servant will not, either during or 
after his engagement, set up in the same trade 
within certain defined districts; this is a contract 
that will be legally binding on the parties. The 
form quoted is very badly done, and is insufficient, 
as it does not state the consideration for B.’s 
promise, while the word ‘‘ encroach”’ is too vague 
to be of much use. But I really cannot draw an 
agreement of this kind without further facts. 


[47354.]—The magistrates having made their 
order upon the husband to pay so much a week for 
his wife’s support, and having done so upon the 
application of the parish, the husband’s only course 
is to give notice to the workhouse authorities that 
he will apply to rescind or revoke that order, and 
to apply accordingly. If the husband means by 
the word ‘‘misconduct,’’ that his wife has com- 
mitted adultery, there would be a good ground 
upon which to ask to have the order revoked. 
Should this be the state of things, the husband had 
botter proceed at once with his notice and appli- 
cation, and have his witnesses ready to prove his 
wife’s adultery before the magistrates. 


(47557.)—By the last Real Property Limitation 
Act, which, though passed in 1874, did not come 
into operation until the Ist January, 1879, it is 
enacted that actions to recover possession of Jand 
cannot be brought after 12 years from the time 
when the cause of action first accrued, instead of 
20, as it was before. If, therefore, the neighbour 
has been in possession of the piece of laud in 
question for 14 years, he would have a good 
defence by pleading the statute to the action. The 
date from which the 12 years reckon would be the 
time when he obtained possession. If ‘Loser’ 
has looked on for 14 years without asserting his 
tights, he has only himself to blame. But even 
should the mistake have been mutual, and although 
he has only recently discovered it, the statute 
would run from the day when his neighbour got 
possession, and so bar his remedy. 


(47559.)—In this case the querist should take 
out letters of administration to his mother’s estate ; 
as, until he does so, he has no legal right to pro- 
ceed for the recovery of her property. As adminis- 
trator, he should then bring an action in the 
Chancery Division against his brother for a de- 
claration that the houses in question form a portion 
of his m»ther's estate. If what he says as to the 
houses having beeu bought with her money, and 
being about to be transferred to her name just 
before her death can be proved by him, the Court 
will declare them to belong to his mother’s estate, 
and he will then, as administrator, be able to sell 
the houses and other property under the order of 
the Court, and the estate will afterwards ba 
divided between himself and his brother equally. 

Fred. Wetherfield, Solicitor. 

2, Gresham-buildings, Guildball. 


TRICYCLES. 


[20354 ]—I am glad to see the subject of tricycles 
is not quite dead io our favourite “E. M.” I 
quite agree with H. A. White, that tricycles are 
not fully developed yet; but they are miking rapid 
improvements. I have been experimenting for 
some months. I have just completed the arrange- 
ment Mr. White speaks of. I tried my machine 
last night, and found a decided difference iu regard 
to the power obtained. I set my cranks back 3in., 
and handles forward 2in. 

In respect to the handles being placed directly 
over the axles, I do not agree, as you would be 
liable to tip forward in going down hill, and getan 
ugly spill. 

I may have something to say soon about brakes 

July 30. Ex. 


GAS-ENGINE EXPLOSIVES. 


(20355.]—In No. 903, July Mth (20274), 
“LIB A.” says:—‘'I should like to hear the 
opinion of other correspondents on these points, 
which are of great interest.” He had said 
before: ‘‘If we burn one gramme of hydrogen 
with sufficient oxygen to form water, we develop 
ahout 34,000 (gramme degree centigrade) units of 
heat. Now, Sir, science admits of no about, it being 
unscientific. If you would kindly permit me to 
intervene in the question, I woulu first say that 
the number of calories elicited by such combustion, 
are not about, but exactly 34,560, which, so far as 
I know, is not yet known to scientists. At least, I 
never noticed it in any English text-book or other 


publication. There have certainly been many 
figures given as the true one, but all are empirical, 
and not stachiometric — physical stachtometry 
being still at this moment unknown to chemists 
and physicists. In a communication to the 
Académie des Sciences, 7th February, 1881, I said: 
“Récemment M. Berthelot informa l'académie 

u’il avait observë que la combustion de H: pro- 
duit 69,000 calories; mais il ne dit pas avec quoi 
elles sont produites, ni pourquoi c’est 69,000 
plutôt que tout autre nòmbre. Si H: produisent 
69,000, H produit 34,500. E-t-ce bien Ja le véritable 
nombre ? Qaels en sont les constituents ? Comment 
le prouver? Selon quelle loi physique et quelle 
stcechiométrie? De nombreux savants se sont 
préoccupér de ci sujet, tous ont obtenu des résultats 


différents. Laplace et Lavoisier ont obtenu 23,352 
calories, C'ément Désormes a trouvé 23,294; 


Despretz, 23,640; Dulong, 34.601 ; soit moitié 
plus, ou 3 au lieu de 2. En 1843, Andrew trouva, 
33,613; en 1845 Fabre et Silberman trouvèrent, 
34,462; en 1860, Pelouye et Frémy trouvèrent 
30,000 ; en 1872, Thomson trouva, 33,971; en 1877, 
Than trouva, 33,867; Schuller et Warter trouvent, 
31,126; et M. Berthelot, 34,500. Tous ces chiffres 
si dissemblables ne peuvent ¢tre vrais; en est il un 
seul qui le soit? Aucun de ces habiles expériment- 
ateurs ne donne /e mode de production de ces calories 
de cause à effet selon une lot, n'en indique les 
éléments cu cquivalents constituents et leurs pro- 
portions, de sorte que tout contrôle scientifique 
est impossible, et qu’il faut croire, non savoir, 
douter, ou nier. Mais de tous ces savants également 
habiles, lequel croire? Lə mieux n’est il pas de 
douter encore? Les quanti'és poids, et volumes 
der gazemployés. celle de l'eau produite, sont 
exactement les mêmes pour tous. Pourquoi donc 
la chaleur développée différe-t-elle do 2 à 3, et ne 
se ressemble-t-elle chez aucun? Evidemment les 
élements constituents chimiques et physiques de 
l'eau et de la chaleur sont les mèmes pour tous. 
Qu’advient-il de la chaleur qui manque chez les 
premiers exp¢rimentateurs? Le savant doit au 
public ces explications précises, incontestables, et 
autant qu’elles sont connus. 


“Ex nihilo nihil; in nihilum nil posse reverti, 
Omnia mutantur, nil interit. 


“De tout les chifres données, celui qui se rapproche 
le plus de Vexactitude est celui indiqué par M. 
Berthelot, bien qu’il ne sait parexact. Celai de 
Dulong est trop ¢levé, celui de Fabre trop bas. 
Qi donc indiquera le chiffre vrai? = quni? — ce sera 
la loi physico chimique et les deux Stwchiomctries 
chimique et physique. Ce sont elles qui donnent 
’équation incontestable qui suit :— 


“1x3x4=12x« 12x 12 = 1723; x 20 (=4+ 
16) = 34,560 ou 34,560 X § = 23,040. 


« 34 560 calories sont obtenues quand la combinai- 
son est obscure, et 23,040 lorsqu'elle est lumineuse ; 
les proportions et équivalents constituents qui 
produisent la lumière sont exactement ceux 
qui manquent à la chaleur. Les premiers 
connue les derniers exptrimentateurs ont 
donc ¢zalement à peu-prés autant raison lun 
qui l'autre ; leur empirisme approche de la loi. Les 
chiffres de l’equation ci-dessus ni sont point de 
fantaisie, ils reposant sur les faits, les corps, leurs 
formes, leurs volumes, leurs poids, leurs éléments 
constituents chemiques et physiques, pondérables et 
impondérables en proportions fixes et absolues 
de leurs équivalents. M. Berthelot a lieu d’étre 
fier d’avoir approché Ja vérité a 0 050 près. Mais 
il ne sait pas pourquoi.’ Your correspondent 
thiuks that the combustion of the two gases HO in- 
variably produces the same quantity of calories in 
every possible combustion; but he is mistaken. 
The same quantities of the sime gases contained 
in bodies composed of the same chemical elements 
in same proportions, but differently arranged, do 
not produce by combustion the same heat, and a 
calculation based on the chemical atomic weight 
exclusively will not prove correct. Imponderous 
elements acting as factors of heat must be accounted 
for. Heat is not produced by chemical or ponderous 
substances, but by theirim pond-rouselementary con- 
stituents. Bodies of exactly thesame chemical com- 
position, the ones odorous, the other inodorous, or 
of different smell, do not produce the same number 
of calories—e.g., essence of turpentine and es- 
sence of lemon are both composed of C,,H,,; but 
the density of the first is 0:564, the second 0'847, 
their odour differs, and their combustion does not 
produce the same heat. The difference in the ar- 
rangement of the constituents of smell makes the 
difference of heat. I submitted to the Aca- 
démie atable of eleven different states of bodies 
composed of C,H,O, = weight 60, the combustion 
of which did not produce the same heat. On page 
416 there is an article on ‘‘ The best Gas forthe Gas- 
Engine,” in which details are given of empirical ex- 
periments respecting the correspondence of light 
and heat produced by gas-combustion, in which the 
author takes no notice of the respective elementary 
constituents of these two fluids. Of course coal, as 
well as all other combustible substances, by com- 
bustion elicit s light and heat, which are in a right 
ratio with the proportions of the constituent ele- 
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ments of each they contain, and their arrangements. 
If, therefore, a chemist knows the elementary con- 
stituents of heat and light, the quantity of them 
containcd in the combustible and combinant bodies, 
and their special arrangement, heis sure to be able 
to tell and explain a priori what quantity of light 
and heat will be elicited by their combustion ; but 
vice-versa, he would be mistaken who would be- 
lieve that all sorts of coal always produce a same 
given quantity of same gas—that cannel coal, for 
instance, always produces the same quantity of gas 
of the same quality—that is to say, always pro- 
duces the same pumber of calories and of candle- 
lighting power. These vary according to circum- 
stanees, and the manner in which the gas is 
extracted. lf, for instance, the retorts are heated 
under 800° C, there will be a great quantity of coal- 
tar produced, but less gas of middling lighting and 
heating properties. lf at 800°, it willbe superior 
both in quality and quantity ; if above 900°, 1,000°, 
the quantity will be greater, its lighting properties 
will be inferior, its heating ones will be superior. 
In such case a quantity of carbon oxide is produced 
which increases the volume of gas and its heating 
properties, but diminishes its lighting ones. In all 
cases the proportions of heat and light in gas are in 
correct ratio with the respective proportions of ele- 
mentary constituents of each fluid contained in it, 
provided nothing else interferes. Therefore I repeat 
that any one who knows which are these respec- 
tive constituents will be able to tell beforehand 
the proportions of heaf and light that will be 
clicited in their combustion ; and this is simple and 
casy to any one who knows chemical and physical 
stwchiometry, but is totally impossible to 
ony one who is ignorant of them. Every one 
knows guppowder explosions; but who knows in 
what they differ from boiler explosions’ who can 
explain it according to a law by mathematical 
equetions, Textbooks say nothing of it. I will 
here explain gunpowder explosions, which can be 
controlled, but, for fear of committing blunders in 
writing Englich chemical terms. I will express my- 
self in my native language. La poudre à canon 
est = KOAzO,, CS. L’azotete de potasse OAZO; 


+ 
a la formule KOAz. OL.. Le soufre S = SEs, et le 


charbon C, = CE. 1". Le potassium se combine 


avec Je soufre SE, et les équivalents négatifs E; đu 
charbon, et devient du sulfure de potasse KESE, ; 
2" Le carbons C,. Sa combine avec les O, restant, 
et forma l'acide carbonique C,0,;. L’azote Az 
devient libre. En admittant un atome double 
de poudre on obtient les résultats suivants: 


penea 
— 


+ eae 
KLO,Az+ On + Oe De -} S.E, = Kok ,S20, + 


~ 


-+ — — + 
COE: + Az,E2 + Ey, + E;,. + L'explosion est 
produite par ice équivalents ),2,—devenus libres. 
Elle produit peu de lamicre et beaucoup dv chaleur 
— -L -}- een 
3 Eno + B) E; = 4 


oa — 
EE = ọ Lumière -13 EE, = 
a Hoo o 
0 = Chaleur. Eio + E; = EE, = Wit b = Wi 
Until now gas-enpines cuuld only be used in places 
where gas can be procured from gas-works. Owing 
to wy process for producing gas on the spot, 
without gas-holders, und in successive quantities 
proportional to the supply of every piston-stroke, 
itis possible to use them anywhere. Besides, a 
day will soon come when coal will be replaced by 
water for heating and other purposes, either by 
my system or by instantaneous transformation in 
vas, or by any other more perfect one. Then setting 
the Thames on fire will no longer be nonsense— 
it can easily be done now. Then it will no longer 
be the ship that will carry her own combustible, 
but the combustible that will carry the ship. This 
will cause a great ‘revolution in industry at large, 
in which I feel happy to think I sholl have my 
share. Ch. Rabache. 
Morchain, par Nesle, Somme, France. 


COROWN-GLASS ACHROMATISM. 


[20356.]—I sutouLp have sent this note sooner, 
but have been waiting with the expectation of 
seeing more particulars about the crown-glass 
telescope proposed by your esteemed correspondent, 
Mr. W. G. Penny. To my mind, it completely 
proves the impossibility of making such an instru- 
ment achromatic. 

Let us turn to page 273, on which appears the 
equation of achromaticity, viz. :— 


(i d= fife 
Since the dispersive power varies inversely as the 
focal length /} must be less than /1; for if uot, the 
convex chromatism would exceed that of the con- 
cave when the lenses were in contact, and the 
error would ba increased by separation. 

Also, in order that a real focus may be formed, 
it is absolutely necessary that the reduced focal 
length (fı — d) of the first lens shall be less than 
the focal length f: of the concave lens; for if not, 


the rays would diverge on emerging from the 
second lens. 

Can these two most essential conditions be satis- 
fied by the preceding equation ? , 

By taking the square root of each side we 


have :— 
(A -DQ=aVf fe 


Now, since fı is greater than fz, the square root of 
their product must be greater than Jz; therefore 
(fi — d) is greater than fae But we have just seen 
that it ought to be less ; therefore, the two condi- 
tions cannot be simultaneously satisfied. 

I trust “W. G. P.’’ will examine the matter, 
and see if I have in any way misunderstood his 
reasoning. Like a valued friend who writes thus 
to me—‘‘ I cannot yet see Mr. Penn y’s telescope a 
success, but I should like to be wrong.” 

Orderic Vital. 


REPLIES TO QUERIES. 


—-_++$¢+——_—_ 


*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


{46744.] —Marble.— hanks for replies. I have 
been told that Kilkenny is paved partly with its 
black marble. Could * H. O’B.’’ tell me where the 
variety known as ‘‘ Irish Green ” is found? I think 
it would be interesting and useful if readers of 
“ours” would say where marble from Gifferent 
quarries can be seen in public buildings. What do 
Kozlish marbles cost per foot (cubic) at the 
quarries? Is there no blue marble ?—MuRANO. 


[47059.] — Iron Chimney Rusting. — If 
“J. R.” will mix soot and boiled oil together to 
the consistency of thick paint, and put that on to 
his chimney, E think he will find that it does not 
come off, except close to the bottom of the chimney. 
The bottom part of the chimney requires painting 
once a weck. Occasionally rub the chimney over 
with an oily cloth or cotton waste.—W. J. B. 


[47174 ]—Pedal Reeds.— To Mr. J. H. HUXLEY. 
—Would you kindly give an outline sketch of the 
arrangements adopted in the instrument named on 


p. 385 for the pedal work, showing windchest, 
beilows, &c. ?—J. H. T. 


[47215.;—Embossing Glass.— According to 
‘*Phonetic’s’’ account he has either got hold of 
peculiar glass or does not give long enough time. 
If the etched parts are wanted clear, the glass must 
be in contact with the acid. What does querist 
mean by saying he used the acid “pure” ?— 
A. B. 


[47219.]—Textbook of Physiography.—The 
best books for this subject are Archd. Geikie’s 
“ Lessons in Physical Geography,” and Huxley’s 
‘*Physiography,’ both published by Macmillan. 
If you study those booka thoroughly, you will be 
able to answer more questions than some of the 
examiners themselves could.—S. R 


[£7223.]—Bird-Cage Making.—You want a 
pair of cutting-pliers, an archimediun drill, and 
two boards, in one of which you have a number of 
pins stuck in zigzag fashion to straighten the 
wire, and the other for sticking pins in to bend the 
wire to the shapes required.—T. P. 


[47226.]—Picture-frame Making.—In reply 
to ‘‘ Beta,” I muy state that I made my shooting- 
board after the pattern of those used by profes- 
sionals, thus:—Tuake a pieco of inch stuff, say 3ft. 
long by 10in. broad, plane it up trae, on top of 
this glue and sprig another board same length, 
but say din. narrower, and about 2 thick when 
planed up. On top of this and inthe centre of its 
length, glue and screw a piece at an angle of -£5°, 
say l\in. deep by 2Lin. wide. From ‘‘ Beta's” query 
it appears that he drives his plane alternately with 
the right and the left hand; but this isnot accord- 
ing to ‘‘ Cocker.” Place the thumb on the piece 
of moulding, and tha rest of the fingers against 
the opposite side of the angular piece, and squeeze 
firmly; then turn the moulding end for end, aud 
ditto ditto. Memo. — Ascertain by means of a 
square as is square. (Amateurs’ squares are not, 
as a rule, more than nearly square; and should 
you, or any other man, doubt my assertion, you 
or the other party need only to plane up carefully 
the edge of a board, and place the square against 
it; draw a fine line with a sharp chisel, then re- 
verse your square, and adjust your error, which it 
is extremely probable will appear.) By means of 
this adjusted square, ascertain if your trying plane, 
when lying on its side, is exactly at right angles 
to the part where the moulding lies, as I had to 
sprig and glue a thin strip along the outside edge 
in order to adjust this error. Finally, have a fat 
goose for dinner as soon as possible, and preserve 
the grease to put on the sole and side of your plane, 
and you will find these directions to be ‘ plane” 
sailing.—J. J. A., Liverpool. 


[AS lt stance Ato Carpenters’ Saws. &c. 
—Just a little more to conclude this subject. Last, 
but not least, in the sharpening of saws, of what- 
ever class, they are apt to get out of order—that is, 
in hills and dales, and they will need the doctor. 
The following sketch will give you an idea. Fig. 1, 


a piece of ash or beech, l}in. by Zin. by Gin. ; a 
mortise cutin it, and a flat, oval pebble inserted, 
held against a circular-saw to show where it runs 
out; touch up where wanted with a file until true ; 
the other, Fig. 2, a piece of ash, birch, or any firm 
wood, 2hin. by 2in. by liu., about lzin. from the 
crown A; bore a hole in the centre of edge, the 
size thata piece of saw-file will drive in, and cut 
as shown. B and C, Fig. 3, show it in operation. 
—Jack or ALL TRADES. 


|47230.J—Unhealthy Trades.— Wool-sorting, 
fork-grinding, and similar occupations,” are the 
most unhealthy. I should say it is decidedly not 
impossible, though probably very difficult.—s. R. 


[47231..— Insulating Material.—Yes: insu- 
lite. This substance was described under head of 
“ Scientific News ” a few weeks ago, but I cannot 
refer you to exact place.—H. STOOKE. 


[47239.]—Deafness.—‘‘ Another F.R.M.S.,” in 
replying to the above, at page 481, advises the 
querist to “take one-half of his vegetables after 
their conversion into beef or mutton,” on the plea 
that “the vegetable food he is groaning under is, 
without doubt, deficientin bile elements.” As the 
question is of great interest to many, perhaps your 
obliging contributor, Dr. Edmunds, would say 
whether there are valid grounds for this dictum. 
My experience is the other way. For years I 
suffered from sick headache about every six weeks. 
Cure: bed, and 5-grain blue-pill, with geidlitz 
powder next morniug. Ultimately, the attacks 
culminated in a sharp attack of congestion of the 
liver. Onrecovery I determined to make a com- 
plete change in my diet, taking meat only as gravy 
with my vegetables, winding up with some light 
pudding and no pastry. Under this regiinen my 
headacbes vanished, although I sometimes ‘‘ see 
stars’? on suddenly stooping. I have always 
thought that what is called ‘‘biliousness’’ arose 
from an overplus of bile, and not from a deficiency, 
as weare now told. Further elucidation on this 
point would be of great interest to many, as well 
as to—H. J. Noray, Clifton Villas, W. 


(47239.]—Deafness and Vegetarianism.— 
“ Another F.R.M.S.’’ seems to think he has a capital 
argument against vegetarianism. However, I 
imagine he is not a vegetarian himself, but has 
been totally deaf for twenty years. As a fact, I 
have never before heard of a deaf vegetarian, 
though I know many flesh-eaters who are so. I 
have myself been a vegetarian ten or twleve years, 
and certainly have full use of my five senses. My 
hearing is very acute—I can distinctly hear the 
“dtt dtt dtt” or “sst sst sst” of the bat, which I 
read, I think, in ‘‘ours’’ was a test for hearing, 
and my sight alsois very good. I have frequentiy 
distinguished objects at a distance when people with 
presumably average good sight said they could see 
nothing. I have counted 15 or 16 stara in 
“Charles’s Wain,” and I am by no means wanting 
in taste, touch, or smell. However, I never had 
beer, wine, rpirits, tobacco, coffee, or tea before I 
was 16 years of age, and I practically abstain 
from them now. Never drink spirits, and not 
smoke quarter of an ounce of tobacco yearly. I 
cannot say I have ever felt evil effects from wine, 
but I always eat plenty before drinking it, and 
should not think of taking it when I had any great 
strain on mental or muscular powers, nor in very 
hot or cold weather. I should fancy Mr. Ollard 
takes, or has taken, largely of tea, coffee, or some 
drug or drugs, which has injured his digestive 
orgaus. Let him try oatmeal porridge before 
breakfast (a plate of porridge and a basin of coli 
milk, and have your meal from the Highlands. A 
miller advertises in the “E. M.” who supplies 
excellent meal, andnottoo coarse). Have good bread 
made of the whole of the wheat, ground very tine—if 
it can be got, or Vienna (Hungarian) bread. I have 
a great dislike to the coarse whole-meal bread my- 
self. Why is it recommended so’ The only time 
I ever had heartburn it was caused by eating a 
loaf of this bread for tea. Mangoe chutnee would 
be, very probably, beneficial. Try a third of a 
shilling-bottle every day at dinner fora week. It 
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is nice with rice boiled in water, with sugar.— 
MURANO. 


(47239.]—Deafnoess and Biliousness.—Life is 
what we make it, and I should be indeed ashamed 
if such slight inconveniences as deafness and 
biliousness were to take all life’s enjoyments away. 
What I wanted was an answer from so sensible a 
man as Dr. Edmunds as to the best exercise, and 
if I might use such a term, ‘‘ natural cures,” not 
artificial, such as drugs, &c., which, except in ex- 
treme cases, are my abomination. Iam certainly 
anything but groaning under a vegetable diet. 
Life has never been happier tome. I never took 
ale, very rarely wine, and left off spirits (which I 
used to take occasionally) by the advice and orders 
of an F.R.C.S. They are the worst things for an 
invalid stomach. I cannot refrain from a few 
words as to vegetarianism. People who know 
nothing about a thing are always the first to abuse 
it, as they do not believe in what they have never 
tried. They think that others are committing 
nothing short of suicide by following what the 
cannot understand. When a flesh-eater (I still 
take all animal products) I had a double curvature 
of the spine, inflammation cf the lungs (three 
attacks), and lastly, a severe attack of chronic 
catarrh of the digestive organs (from which, owing 
to the skill of my kind doctors, I am better). 1 
turned vegetarian purely by accident, and before I 
even knew of a vegetarian society. Before be- 
coming a vegetarian, I was never free from the 
kind care of my doctors, and for some years never 
passed a day without taking some concoction in- 
tended to make the digestive organs perform feats 
they were totally unable to do, owing to my having 
given them stuff which they could not naturally 
digest. Sinoe becoming a vegetarian, I have 
banished pepsine, pills, &c., as I never. now need a 
digestiva or purgative, only once having had a 
bottle of medicine. On what plan my stomach is 
built I leave anatomists to say, but it certainly de- 
clines to take vegetables in any other than their 
natural conditions without serious inconvenience 
to its owner, and is far better, and so is its owner 
now, that instead of getting a chop (4-5ths of 
which are water) it has only a plate of lentils and 
haricots or potatoes. I should have thought that 
a man who has been deaf for twenty years without 
hardly feeling it, would have tried or fally con- 
viuced himself of a thing before publicly attacking 
it. Personaliy, I cannot speak too highly of a 
vegetable diet, and were a little common-sense 
exercised by others to try, they would, as I have 
done, ’bout ship, not for a month or two, but for 
many, very many months. Althuugh fond of 
alvoholic drinks, and passionately fond of smoking, 
siuce becoming a vegetarian, I have voluntarily 
given them up, as I have felt no desire for the use 
or the one or the other. My letter is far longer 
than I had intended, and I hope the Editor will 
pardon me. 1 suffer chiefly from biliousness at the 
change of weather. I have never heard of a 
vegetarian who spoke badly of the diet. I always 
hear the same. I was never so well as whena 
vegetarian. I would further state a fact I had 
forzotten—that, before I became a vegetarian, I 
suffered fearfully from flatulence. It is a thing of 
the past.—Jonmn ALEX. OLLARD, F.R.M.S., Eu- 
field. 


{17240.1—Oil-Silk.— I don’t know the trade 
way of making this material, but 1 suppose it can 
be made by dipping silk in linseed oil, and hanging 
it up to dry between each coat.—H. G. R. 


[472744.]—Illuminated Clock.—In his reply 
to the above (page 455), Mr. Phibbs mentions cer- 
tain necessary precautions that should be taken 
before applying Bulmain’s paint toirona. Would 
Mr. P. kindly give further particulars on the point ? 
—H. J. Noray, Clifton Villas, W. 


(47247.]—Product of Brick-burning.— Is it 
possible that it is dust from the fuel, as it is only 
ou the surfaces exposed to thedraught ? Have you 
analysed the substance ?—E. G. M. 


[47251.]—Carriage Varnishing. — Poasibly 
the underground was not properly finished, and ab- 
sorbed the varnish. It is impossible to say what is 
the cause without examination. Sse a recent 
article on ‘‘ Curt and Wheel-making,’’ where the 
art of painting and varnishing is fully described.— 
T. L. W. 

[47255.!— Lacquer —You might try dipping 
into best French polish, or best pale paper-varnish. 
For lacquer you require to heat the objects, and 
sen would be as objectionable as the brush.— 

PSILON. 


(47253.]—Boiler-Cleaning.—If I had a steam- 
boiter it would never receive 56!b. of cutch per 
mouth if it were as large as the Great Eastern, 
All that any steam-boiler wants is as pure feed as 
possible, and regular washing out. The water 
should certainly be filtered, and as much of the 
lime, &c., as possible taken out of it; then an 
occasional dose of common washing-soda will do 
all that is needful, and the boiler will last twice as 
loug. Cutch or catechu contains nearly half its 
weight of tannin, and will certainly injure boiler- 


plates. About 1 to 2lb. of soda dissolved and added 
to the feed will be enough for any ordinary-sized 
boiler per day ; but the quantity obviously depends 
on the quality of the water as well as on the num- 
ber of gallons used per day.— Essar. 


[47267.]—To Chemists.—CaO and H,O mixed 
in proper proportion would probably do what you 
want, and do it in less time than six hours after 
mixing; but that could be arranged, I think, by 
putting the H,O under such conditions that it could 
not reach the CaO until after the lapse of some 
time. You may ask the query again, and get no 
better answer; but as, from the last sentence of the 
query, you appear to think that you are entitled 
as of right to a reply, I send the above sugges- 
tion.— VIDEO. 


[47271.] — Waterwheel Grease.—What is 
partly working in water—the journal you want to 
greaso? What sort of waterwheel is it—only 30in. 
diameter? Railway grease, tallow, or one of the 
heavy shale oils might suit, but can’t say unless 
have more particulars of conditions. —LUBRICATOR. 


[47285.]—-Gymnastic Apparatus.—I think it 
is very doubtful whether you will get a machine 
for the purpose you want, and therefore forward 
the following sketch, which, I have not the least 


doubt, will put you right. AA is a batten Gin. by 
din., 14ft. long, or a deal 9in. by 3in. if you like it 
better; but I think the first strong enough if bolted 
to three uprights in the ground, the top jacked up 
true. Do not touch the other part, as it will be 
more likely to cast. At BB are two tenons, B’ 
for cone chuck or headstock, B” for guide for drill ; 
C” C", horns joggled into the side, 2in.. wide fin. 
thick, of ash, beech, or oak, O to hold the other 
cone chuck; these —cone, bead, and chuck—should 
be made of hornbeam beech. A good.hard piece of 
mahogany will do lin. or 2in. thick. In these 
bore a conical hole at about an angle of 65°. The 
position of horns is shown at DC"; carry the other 
guide-~plate, G, thus, and the end may be Lin. or 
3in. thick, with an iron plate screwed upon with 
a mortise through sia. by jin. full; the first guide 
near the chuck should be about 8in. from it, the 
other, H, at the extreme end. When you have 
bored as far as you can get, remove the end one; 
the headstock and guide at the end are put upon a 
tenon, the same as a bedstead, with a nut letinto 
a mortise, and a bolt and plate through. Soak 
your chucks either in linseed, or, what is better, 
put a warm iron over them with some paraffin wax, 
and lubricate ends with soft soap and pow- 
dered French chalk made into a paste. Your 
bars being square and straight, make the angles 
(see 1) with a chisel to fit cones as near as you can; 
put pulley upon square, J being a pulley the size 
you require, with a square hole in it, and hooped 
at each end. K is two pieces of wood llin. wide 
and Sin. long, with two 5-16 nuts and bolts to hold 
the drill with to push it into the work, and pull out 
for clearance, to be used at first between C” and H’, 
Let your drill be lft. longer than your job, or 
more if necessary. When you have jacked up 
your battens true, strike a line and make it deep 
from end to end through the centre to set your 
other fittings to, and make all square and lineable. 
When boring, do not be too greedy, and clear very 
frequent, for you must have a bit strong enough to 
stand the twist, and therefore but little clearance. 
Your tool must be sharp, but not too proud, or it 
will pull itself in, and it will take you all your time 
to get it out, unless you split your job.—Jack or 
ALL TRADES. 


[17292 ]—Mildew on Vines.—Will Mr. Albert 
Smith kindly say how ‘‘ permanganate of potas- 
sium’? is to be applied to viues? ‘* Nemo’s’’ 
plan I have tried, but it has failed with me. 
[ have just met with a person who has 
treated his vines much the same way as that 
recommended by “W. B. L.” (leaving out the 


manuring and slabs of glass with sulphur), and 
this year he is quite free from the pest. I shall 
therefore adopt ‘‘ W. B. L.’s”’ advice, and prepare 
the vines as he describes for next season. Thanks 
toall three for their kind replies to my query.— 
AMATEUR GARDENER. 


[47363.]—Watch Cylinder.—My instructions 
to “Hall” for puttingin a cylinderplug aregenuine, 
and, as far as the workmg part is concerned, the 
method is quite as satisfactory as tarning them 
in; in fact, in some instances itis superior. At 
any rate, as far as an amateur is concerned, I will 
undertake to say that he would be more likely to 
succeed with the file than with the graver. Tho 
following are full instructions for putting in a 
cylinder plug with the file: —First remove old plug, 
shown Fig. 1. A is the punch, B is the plug, C is 


FIG TL 


i 
i 
i 


stake, D is cylinder; you see that the hole in stake 
is slightly chamfered at top on which the cylinder 
rests, while the plug has a free passage right 
through the stake. Fig. 2 is the punch (A, Fig. 1) 
aud is about the size. Now make the plug: take a 
piece of steel wire (a pivot drillif you have one 
large enough) about the temper of a pivot-drill, 
put a ferrule on one end and a small piece of brass 
rose on the other, take your graver and turn tho 
face of brass rose true—this is easy; and then you 
have Fig. 3; but before you face the rose you make 
two true smal! centres as follows :—place the piece 
of steel wire in the turns and file a piece off each 
end with a 3-square tile. As the file cuts through it 
will find its own centre; now file down the end 
outside the rose to half the size of plug required— 
this is to be done in the turns; now remove rose 
and file down body of plug—i.e., where the rose 
came off, until it enters into the cylinder, as shown 
Fig. 4; now mark it where shown by the arrow. 
Replace and cut part of the way through with a 
file; now measure length of new plug by the old 
and cut off ond, not shorter; of course, allow for 
pivot, now: break off new plug, put it in the mouth 
of cylinder, and drive in new plug the same way 
as you drove out the old, only using a smaller hole 
in the shake. Now make a hole in the end of a 
piece of brass plate, Fig. 5, of sufficient thickness 
to allow for length of root. now place it in the 
turns, as shown Fig. 6, and file down pivot; polish 
and round off in the usual way; Fig.6: A is ferrule, 
B body of cylinder. Fig. 5; D end of root in- 
tended for pivot, E piece of turns, F guide-screw 
for file; place the file on D, let the side rest against 
C, and that will give you the right length for 
pivot.—A FELLOW WOREMAN. 


(47386.] Riveting. Ships’ Kelsons.—If A. 
Rutt will get the Marine Laginecr for July, he wil 
find an illustration showing about ten different 
applications of machine riveting to shipbuildiug.— 
Lonpon RIVER. 


(4738S7.]—To ‘‘ Aldebaran.’’—ITt is not every 
telescope that will raise a spurious disc upon a star, 
neither is every condition of the atmosphere 
favourable, and still Jess could every amateur ap- 
preciate such a disc if raised. Rays or wings do 
not necessarily prove a telescope to be worthless, 
since they may be caused by a field-lens soiled by 
the fingers, or by any of the lenses being out of 
square to the axis of the tube. An apparently 
sharp definition of bright objects, such as solar or 
lunar detail, proves nothing more than that an ex- 
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cess of light overpowers such defects, and render ® 
them difficult to detect. As it appears your cor- 
respondent has separated the lenses of his object- 
glass, it is very possible that he may not have re- 
placed them in their original position, which, in 
lenses of the size he meutions, is often a very ìm- 
portant item. If there is no mark at the edges to 
guide him, I should advise him first to makea 
pencil line showing a certain position, and to 
gradually turn the crown -lens until a better defi- 
nition of bight points is attained. A permanent 
ink mark can then be made for future guidance. 
I have more than once tried to improve faulty 
object-glasses by cementing, though I cannot say 
I have ever been very successful, at least I have 
never noticed any difference. A little light would 
be gained, but that would probably be all. Still, if 
all other means fail, there would be no harm in 
trying.—ALDEBARAN. 


[47434.]—Lathe.—In answer to ‘‘ Miner,” if he 
will be kind enough to state more clearly what he 
really desires to know, I shall be glad to render 
what information he requires. I must p'ead ignor- 
ance in not knowing what is required to Babbitt 
mandrel-bars.— J. H. EVANS. 


([47436.]—Steam Pipe.—To cut steam-piping 
the standard pitch for any size is eleven threads to 
the inch.— W. Brapsuaw, Derby. 


|47456.1—_Canvas Boat Making. — The keel 
should be of elm or oak, 2in. by 2in. For a canvas 
boat there should be, instead of p'anking, six or 
eight stringers on each side (of oak, elm, or larch, 
Zin. broad, by jin. thick), running in a fore and 
aft direction. A guuwale of oak or ash, lin. by 
lin., should be fitted to the top of the boat, and 
fastened to the stern post, &c. The ribs should be 
lin. wide and 3-l6in. thick, of ash, and placed 
every Gin. The ribs of some canvas boats are made 
out of hoop-wood, such as can be got off casks 
and butter tubs. A few yards of new stout sail- 
cloth would do for the skin of the proposed boa! ; 
and one of the following receipts for waterproofing 
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from “Yacht and Boat Sailing ?” (Mr. D Kemp), 
would make her quite water-tight : ‘* Boil 120z of 
beeswax in 1 gallon of oil for two hours; paint 
the cloth with this mixture twice or thrice. If 
black is required, add the necessary quantity of 
black for the second aud third coats.” The fol- 
lowing plan is recommended in America :—‘ To 
waterproof cotton-drilling, boil a mixture of Goz. 
hard yellow soap, } pint water, 31b. patent diiers, 
5Ib. boiled linseed o'l.” If L. Nelson wishes it, 
and will advertise his address, I could supply him 
with more information sud particulars of one or 
two other canvas boats, &c.—NEMO. 


[47463 ] — Change Wheels for Screw- 
Cutting.--I would advise “& Try Again ” to pur- 
chase one of Calvert’s Almanacs. There is a list of 
change-wheels in every year, and they are only 
4d. each at any bookseller’s.—W. BRADSHAW, 
Derby. 


[47463.]—Change Wheels for Screw-Cut- 
ting.—Suppose we require tu cut a screw 24 to the 
inch, the leading screw having 4 thieads to the 
inch, we proceed in this way. Now, it is quite 
evident that the lathe-spiudle must revolve 24 
times, while the leading screw revolves four times ; 
we then multiply thes: numbers by 5, to make 
them correspond with the wheels usually in stock ; 
therefore, a wheel of 20 on the latbe-spindle, and 
a wheel of 120 on the screw, would cut 24 to the 
inch; but as these wheels would be too far apart 
to gear, we must make use of the stud to gear up; 
so if we put a wheel of 20 on the lathe -spindle, and 
one of 120 on the stud, then on the same a wheel of 
80, and another of S0 on the lathe-screw, we have 
a train that would cut the required pitch. Now, 
as the wheels all increase by 5, we have not two of 
£0 teeth exch; therefore, we must select some 


others. To do this, arrange the wheels thus :— 


s ve To keep these relations correct, what- 
ever number one of the upper or driving wheels is 
divided by, one of the lower or driven wheels must 
be divided by the same; therefore, let us divide by 


4, and we have a train thus— = a which will not 


do, because we have two wheels of 20 teeth each. 
If we now multiply by 5, we obtain the required 


—— 100 The wheel of 20 teeth drives 
150 su 


one of 150 on the stud, and on the same stud a 
wheel of 100 driving one of 80 on the lathe-screw. 
—Txos. J. O’Connon, Dundalk, Ireland. © 


(47468.]—Traasit of Venus.—There is pro- 
bably no better place than Jamaica to get a good 
view of the transit from ingress to egress. The 
times given in Nature for a spot in the Blue 
Mountains, long. 77° 30' W., lat. 18° 6 N., are 
Dec. 6, local M.T. First external contact, 8h. 52m. 
37s. a.m.: sun’s altitude, 30° 15’. Last external 
contact, 3h. Om. 22s. p.m.; sun’s altitude, 28° 29’. 
The Bermudas are also a suitable locality, and will 
form a nice holiday resort for the winter months. 
—J. R. H. 


[47470.|—Watch Repairing.—Read my reply 
to ‘*G. K., Stockton.’ ’—A FELLOW WOREMAN. 


[47471.]—Watch Repairiag.— You cannot do 
either without a mandrel. I gave instructions for 
making one a few weeks ago. My next article will 
be on jewelling.— A FELLOW WORKMAN. 


(47474.] — Astro.-Eyepiece. — ‘To ALDE- 
BARAN.’’—The ring sometimes seen inside a tele- 
scope-tube is only a shadowy reproduction of the 
object-glass, ani is caused by a mutual reflection 
fromitsinner concavesurfaces, refracted toasmaller 
diameter. A more striking effect is often pro- 
duced by the double sets of lantern lenses, when 
the illusion is occasionally so complete as to leid 
one to imagine another set of lenses suspended in 
mid air. A still more remarkable cffect 1s when a 
bright image is reflected by a concavo-convex or 
meniscus lens, the convex side being used as the 
reflecting surface. In this case both the surfaces 
exposed to the light are convex, from which it 
might hxve been supposed the incident rays would 
have been scattered rather than concentrated as 
they are to a sharp focus. Perhaps our valued 
contributor, ‘‘ Orderic Vital,” will kindly explain 
the phenomenon. The nominal power of a tele- 
scope is calculated from the solar focus of its 
object-glass, though its actual power must vary 
according to the angle of the entering rays, or, in 
other words, in proportion to the distance of the 
object viewed. The closer the object the more 
divergent will be the rays. This will result ina 
longer focus aud a larger image; hence, if the 
focus of a gas-flame be 4lin. and the eyepiece 
equal to a single lens of lin. focus, the power 
would be 41, whereas celestial objects might, with 
the same telescope, be increased to 30 diameters 
only. —ALDEBARAN. 


(47477.] -Waves.—Mr. White's ‘“ Manual of 
Naval Architecture’’ has an article on waves 
which might perhaps be of use to ‘* The Ser.” Th- 
following is taken from ‘“‘ Yachtand Boat Sailing ” 
(Mr. D. Kemp) :—‘‘ Captain Molter, of the French 
Navy, measured a wave iu the North Atlautic 
2,720ft., or half a mile from crest to crest ; and Sir 
James Ross, one 1,920ft. long. Iu the Bay of 
Biscay, where the sea is usually turbulent, waves 
have been seen 1,300ft. in length. . . . . Dr. 
Scoresby measured some Atlantic storm waves with 
lengths of 500ft. to GO0ft. . . . Professor 
Rankine, in bis work on ‘Naval Architecture,” 
speaks of waves on rocky coasts rising to 150ft., 
and waves have been known to fly over the Eddy- 
stone Lighthouse. However, the greatest heights 
of deep-sea waves measured by Dr. Scoresby, and 
other accurate observers, bave been 48ft.; but it is 
rare to find waves exceeding 30ft. in height. Or- 
dinary storm-waves, such as met with in the 
Atlantic of about 200ft. in length, have a height of 
about one-twentieth of their length; but the ratio 
becomes lower as the length of the waves increase, 
and waves of 1,000ft. in length have been observed 
with a height of 10ft. On the other hand, waves 
of GOOft. in length, have been observed of unusual 
steepness, and with a height of one-eighth of their 
lengths. . . The speed of waves is 
generally proportional to their length. Thus a 
wave of 20ft. long will travel 6 miles per hour, and 
one 0ft. long, 9 miles; 120ft., 15 miles; 200ft , 19 
wiles; 400ft. 27 miles; GLOft. 32 miles; 1,000ft., 
42 miles.” — NEMO. 

(47485.]—Indigestion.—I am no doctor, but I 
cau help you. Your diet is not nourishing enough. 
Abstainivg from food will not cure indigestion. 
Tea is very injurious. A friend of mine suffered 
wretchedly from indigestion, but owivg to the fol- 
lowing treatment is now completely cured. For 
three months this diet was persevered in without 
any change. Dinner and supper: the Jean middle 
of a grilled mutton chop, juicy, and rather under- 
doue; bread; one tablespoonful of pule brandy in 


train, thus— 


years. 
graphs of the subject to be operated upon must be 
procured. 
parent with a mixture of castor-oil and oil (not 
spirit) of turpentine, in equal parts; this isrubbed 
into the lack of the photo three or four times a 
day, for three days; at the end of that time it will 


colouring. 


instructions. 


two of warm water. Breakfast and tea-time: No 


tea or coffee, but a small cup of cocoa, made with 


milz, and bread and butter or toast—if toast, either 


dry or buttered cold. After three months, this 


strictness was a little relaxed in favour of light 
milk puddings, eggs, boiled chicken, You 
should give up tea, coffee, sugar, and beer. Sugar 


7a 
we 


causes much acidity of the stomach.—J. E. A. 


(47490.]— Loco. Engine with Broken Crank- 
Shaft.— You pack the driving-wheels under the 
boxes on the stays or keeps, whichever you call 


them at your shop, which lifts them clear of the rail, 


and then you back on the top of the leaciog and 


trailing boxes. —W. Brapsnaw, Derby. 


(47498 ]—Indigestion.—Tea is most injurious 


to a weak stomach, as well as the nervous system. 
Cocoa-nibs, boiled for about five hours, taken with 
milk, I fiud from experience the best stomachic. 
iText tu it, Schweitzer’s cocoatina can be made ina 
~-omeut with bciling water; and in violent stomach 
attacks, where solids give pain, it is sufficiently 
sustaining, if taken frequently. I find sleep and 
all wonderfully improved since leaving off tea. 
The cocoa can be varied with coffee and milk in 
the morning, for instance, if it agrees. 
Sea-salt in the bath is very invigorating. — 
C. g 


Tidman’s 


M. Y. 


(47501.]—Clock-Wheel Cutting Engine.— 
What is the reason a circular cutter will not answer 


if passed through at right angles with the plane of 
the wheel? It will cut them true, and finish them 
off. A snapping machine or punch will uot make 
a job of them; a slotting machine is out of the 
question, and where are you going to get, or how 
make, a filing machine with file, whos? section is 
what is required—i.e., shape of tooth’—Jack OF 
ALL TRADES. 


(47502.]—_Transparent Photographs.—The 


proccss which tbe querist describes asa ‘‘secret,’’ 
and having been ‘‘ recently introduced,” has been 


well known among photographers for a number of 
In ths first place, two unmounted pùoto- 


Ove of them is then rendered trans- 


be sufficiently translucent. The next step is the 
The transparent one must be coloured 


very fine'y, putting in as much detail as possible ; 


the other photo. is to be coloured very strongly, 


without any detail. Now take some hot melted 
white wax, und dip the transparent photo in it; 
then take it out and press it against the previously 
cleaned glass, holding both over a hot stove. This 


must be done very carefully, or failure will be the 


result. Itis best to commence at the corner, and 
work gradually over the whole surface. A pad of 
cotton wool, covercd with chamois leather is best 
to do this with; if any bubbles appear it must be 
pulled back, aud a fresh attempt made. When 
this is satisfactorily accomplished, it is allowed to 
cool; when cold, the opaque photo. is placed at 
the back of it, so as to register in the same place, 
and be seen through it; a piece of gummed paper 
is then passed round the edge, and tbe process is 
complete. I should advise the querist not to com- 
mence with concave glasses, but try with flat ones, 
as it is very diflicult to make the photo. adhere 
to the glass without air-bubbles; but patience and 
practice will scon overcome that difficulty.—C. 
FLUFFELL. 


(47502 ] — Transparent Photographs. — I 
should think it scarcely worth while to pay five 
guineas for the secret of making the paste with 
which to fix the photographs to the concave glass 
when it cin be bought for a shilling a bottle. Evi- 
dently *‘ Greenhorn ” does not live near London, or 
he would know how geueral this so-called art has 
become, and how easy itis to obtain materials and 
I tried to find out fur myself how to 
get the photo without mark or air bubble on the 
glass. wasting much time and many photos—then 
I tock a 5s. lesson, which taught me all I wanted 
to know. Materials, with papers of instructions, 
can be got in London at a moderate price; but I see 
it is against the Editor’s rules to print any such 
addresses, so I can only advise querist to tind out 
for himself, and to avoid auy protessional who pre- 
tends to hold a valuable secret. Materials required 
are paste with which to ix the photo to the glass, 
parchment paper, a piece of wood called an extrac- 
tor, by means of which, having placed a piece of 
parchment paper over the photo, you extract as 
much cf the paste as possible, commencing from the 
centre and working carefully aud slowly towards 
the edge of the glass, looking constantly on the 
right side to see tbat you are getting all air bubbles 
out; fine sand-psper to remove as much us possible 
of the paper from the back of the photo; a cakeof 
wax, sold on purpose, which is made hot, and in 
which the photo must remain an hour, and ordinary 
oil paints for painting. There is no occasion to buy 
the specially prepared colours which tha profes- 
sionals try to per-uxde you to do, if you kaow how 
to use the others. —M. E. F. 
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[47505.]—Hot-Air Engine.—The simple en- 
gine described in No. 796, p. 369, will, I should 
think, suit Mr. Smith, especially as he only wants 
to Boe a blowpipe—that is, presumably, a bellows. 
— Essar. 


[47506 ]—Cement for Knives in Handles.— 
Black rosin and a little red brickdust.—W. W. W. 


{47506.] Cement for Knives in Handles.— 
There is nothing better than a mixture of powdered 
rosin and bathbrick.—Essar. 


[47506.]—Cement for Knives in Handles.— 
Use rosin and bathbrick, both finely powdered, 
about equal parts, but rather more of the rosin ; heat 
the metul, and push it into the handle into which 
you have previously shaken the above powder. 
A few minutes will harden it for use.—H. O’B. 


- (47506.] Cement for Knives in Handles.— 
Fill the socket with a mixture composed of equal 
parts of powdered rosin aud bathbrick, then heat 
the end of the knife and thrust it into its socket and 
allow to cool. When setit is not liable to become 
detached by putting the handles in hot water.—C. 
HUFFELL. 

'47506.|—Cement for Knives in Handles.— 
“ Mater ” will find the following answer his pur- 
pose well:—F ill up the hole in handle with finely- 
powdered shellac; make that part of the knife 
which fits in handle sufficiently hot to melt the 
shellac, then, while hot, place the knife firmly in 
handle. When thorouchly set, scrape off the 
overflowing shellac. This method, which is very 
simple, will not fail to give satisfaction, if done as 
I have described. I have fastened knives in 
handles in this way, and have found them last for 
years.—G. FRYER. 


(47506.] -Cement for Knives in Handles. — 
‘‘ Mater” will find the following good :— Powdered 
rosin 4, brickdu:t 1, beeswax 1. Fill the handles 
with the above mixture, and having made the 
tang of blade nearly hot, plunge into handle, and 
keep it upright till cool. This plan will last for 
years, if the knives are not thrown into hot water 
when dirty, as is usually the case, loosening the 
blades, and cracking and discolouring the ivory 
handles. If the blades oly were wiped with a 
wet cloth previous to cleaning, instead of being 
thrown anyhow iuto boiling water, knives would 
no doubt last three times as long.—APeE. 


[47506.]—Cement for Knives in Handles.— 
The best cement that can be used is shellac, well 
crushed, and mixed with about an equal proportion 
(or less) of bathbrick-dust. Scrape out of the socket 
in the handle any loose material or dirt. Scrape 
also the “tang” of the knife-blade. Fill the 
socket with the above-mentioned mixture. Then 
heat the tang (not red-hot) in a gas flame, and run 
it gently, aray, and quickly into the socket, 
“ working” it a little to make set in a good posi- 
tion. You can plunge it into cold water to insure 
the cement being hard. Shellac is superior to 
common rosin for this purpose.—MURANO. 


[47508.]—Weight of Girder.—You may make 
the models of any materials you please, and com- 
pare the strength of various combinations, taking 
care, vf course, that the several models are made 
under equal conditions. The question of the best 
form of girder, box, and plate was very fully ex- 
perimented upon before the Britannia bridge over 
the Menai Straits was erected, many years ago, 
aud the results may be found in Fairbairn’s 
“ Application of Iron to Building Purposes,” and 
other works.—DITTON. 


(47510.]—Cistern.—I have not gone into the 
details of atfuir, but premises covering about the 
samə area, found for years a cistern in the ground, 
huilt of bricks and lined with cemont, Sft. deep, 
Sft. long, and 5ft. wide, was all that they required. 
JACK OF ALL TRADES. 


{47513.1—Water Filter.—A good deal would 
depend on the position of the filter; but at least 
an ‘* Enquirer ’’ will not depend on charcoal alone 
to take out the lime and iron. As much as possible 
ought to be caught by hair, felt, or woollen screens. 
Thus, suppose it possible to arrange an inclined 
trough, the filtering materials would be arranged 
as diaphragms sliding in grooves in the sides. The 
water would first reach the screens, and lose its 
mud, <£c., and would then pass the charcoal, which 
might be solid slabs or fragments packed between 
wirework.—Nuwun. Dor. 


(47515.]—Dry Collodion.—Sensitis2 and pre- 
pare the plate as for wet process, wash in distilled 
water, and dry in the dark; when dry, pour 
uniformly over the plate a two-grain solution of 
pyrogallic acid. If the plate turn brown, more 
washing in distilled water will be necessary ; these 
plates are not so sensitive as when wet.—NEROG. 


—[47515.]—Dry Collodion.—There are several 
preservatives for collodion plates, but I will give 
the querist the one I am best acquainted with. The 
plate is coated and sensitised in the usual manner. 
On comiug out of the silver bath it is thoroughly 
washed with distilled water, and the following 
solution is applied—Cvffee, ldr. ; hot water, loz. ; 


let stand till cold, and filter. The first application 
must be poured away, but after, the solution may 
be returned to the bottle. When the film has been 
thoroughly permeated with it, it is reared up to 
drain and dry. When dry it is ready for use. The 
exposure I have known to be as long as a quarter 
of an hour on a dull day. Before developing, the 
plate is well washed. Develop in a flat dish with 
the ordinary iron developer, or else it is liable to 
stain. But the querist may take my word for it 
that after years of experience I have found nothing 
to equal gelatine emulsion.—C. HUFFELL. 


[47524.1—Acetic Acid.—The sp. gr. of acetic 
acid at 15° is 1:0553. If water be added the sp. 
gr. rises at first, until a liquid is obtained contain - 
ing 70 per cent. of the pure acid. On a further 
addition of water the sp. gr. remains unaltered, so 
that the aqueous acid containing 76°5 to 80 per 
cent. possesses the same sp. gr.—viz., according to 
Roscoe, 1:0754 at 15:5. The sp. gr. then diminishes, 
so that the acid containing 43 per cent. has at 15° 
the same sp. gr. asthe anhydrous acid. Hence it 
follows that the concentration of the aqueous acid 
cannot be determined (as that of alcohol can be) 
by the sp. gravity, but you must triturate witb an 
alkali.—Carvs. 

{47524.)—Acetic Acid.—The following is an 
extract from Oudemann’s table of the strength of 
acetic acid, corresponding to its specific gravity. 
The entire table is given in ‘‘ Bayley’s Chemist's 
Pocket Book,” published by Spon, price 3s. 6d. :— 


C.H,0, Sp. Gr C.H,0, Sp. Gr. 
Per cent. 60° F Per cent. 60 F. 
| rere 1-0007 85 auena 1:0470 

Di. See ous 1 0022 | Sener 1:0523 

Oo oaae 1:0037 s ee uee 1:0571 

. E wes 1:0052 OU: anaa 1:0615 

Do enasna 1:0067 DO! aas 1:0653 

G urreak 1 0083 CO (ies 1:0685 

T Ores 1:0098 65 sses 1:0712 

e 1:0113 TO sese 1:0733 

O eakas 1°0127 10° 2ieady 1:0746 

LO aiis 1-0142 | | ees 1 0748 
| ree, 1 0214 EJ ee 1:0739 
208 nolan sé 1 0284 90 263448 1:0713 
1) 1 0350 9: aeai 1-0660 
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If ‘ Phosphorus” has a specific gravity apparatus 
of eufficient nicety, he may determine the strength 
of his solutions from this table; but the usual plan 
is to neutralise the acid with a standard alkaline 
solution. This may be prepared by dissolving one 
equivalent in grains—(viz., 106gr.) of pure dry 
carbonate of soda in 10,000 grains of distilled 
water, and adding from a Mohr’s burette to a 
measured quantity of the acid liquor until it fails 
to redden blue htmus paper. hen the acid is 
nearly neutralised it should be heated to expel the 
carbonic acid which has been absorbed during 
the operation, and the addition of the alkaline 
solution cautiously continued. The quantity of 
the latter required is then read off from the burette, 
and each grain measured corresponding to °0106gr. 
of carbonate of soda will represent two equivalents, 
or ‘012 of acetic acid (C,H,O.). If great accuracy 
is required, it will be necessary previously to 
estimate the sulphuric acid, which is present in all 
commercial acetic acid. This may be done by pre- 
cipitation, in a measured quantity, with barium 
chloride, the resulting barium sulphate being dried, 
ignited, weighed, and calculated into H,SO,. In 
making the alkalinity estimation, it will then be 
necessary to first add enough standard alkali to 
neutralise the previously found quantity of H.S9,. 
Further particulars if required.—E. S. BEAVEN. 


(417527.] -Microphone.—In a small room it is 
nothing out of the common, though not very loud. 
—NEROG. 

[47528.]—Sowing Conacre.—This is an in- 
accurate expression. Lotting and taking in con- 
acre is when a farmer lets, at a rent, a small 
piece of ground tilled by him, and ready for 
manure, toa poor person who supplies the manure, 
and plants, or assists to plant, the ground (with 
potatoes generally), and takes the crop, after 
which the land reverts to the farmer. Legally 
there is no tenancy, but the practice is very 
common in Ireland.—J. F. E. 


[47528.]|—Sowing Conacre.—It is customary 
in Ireland to let out fields in ‘‘ conacre”’ for pota- 
toes or other crops, i.e., the farmer holding the 
field gets it divided into quarter acres, and these 
are taken for the crop only by other people, who 
supply the labour and seed themselves. A whole 
field let for one crop to one siugle person is not, 
strictly speaking, let in ‘‘conacre.’’ Generally 
speaking, any field let by the holder to another for 
the crop only is let in ‘‘conacre,’’ and this Jetting 
by conucre is not considered in law asa breach of 
the usual covenant against subletting, introduced 
into leases. ‘‘Sowing conacre’’ is the action of 
the person who plants the crop; ‘‘ Letting ”’ or 
‘* Setting conacre ”’ is the act of the farmer to whom 
the land belongs.—C. M. W. 


[47530.]—Softening Hard Water.—Simply 
boil and expose to the atmosphere; then pour off 


the water carefully from the sediment, as the 
neutralised lime, when freed from its extra quan- 
tity of carbonic acid, falls to the bottom of its own 
weight. —CAMERA. 


(47530. —ASard Water.—I should think the 
best mcthod of softening your water would be Dr. 
Clark’s process ; allowing lime water to flow into 
the water to be softened, when the lime combines 
with the carbonic acid which is in solution, forming 
chalk which is precipitated, together with the chalk 
which rendered the water hard; the precipitate 
sinks to the bottom and the clear water can then be 
drawn off.—Carvs. 


(47530.]—Softening Hard Water. —If the 
hardness is due to carbonato much of it can be 
taken out by the addition of cream lime; that is 
known as temporary hardness. If it is permanent 
hardness, due to the presence of sulphates, for 
instance, it would be necessary to know the exact 
nature of the hardening salts before a remedy 
could be suggested—if then. If due to calcic or 
magnesic sulphate, washing soda will soften toa 
certain extent, but the addition of that might be 
objectionable.—Nwtn. Dor. 


(47535.]—L B. and S.O. Locomotives.—‘“‘ The 
Terriers.”’,—The class of 6-coupled tauk-engine 
Mr. Tratman asks about are known as *‘ Terriers.’’ 
One of them was sent to the Paris Exhibition. Full 
dimensions were given in back vols., I think in 
1877, but I have not time to hunt them out in my 
copies—all unbound. The East London Railway 
is worked by the L. B. and S.C. Co., consequently 
the engines belong to that company, and were 
built at Brighton. I think ‘‘ Wapping,” No. 71, 
is one of the first built, which was in 1872. A great 
many were built in 1874 and 1875.—Munrano. 


[47513.]— Hardening Hammer - Faces.—I 
would suggest that probably your smith has faced 
your hammers with ordirrary blister-steel; this will 
not stand to strike cast-steel gads. Have them faced 
with double shear-steel, and cool in running water ; 
never mind the salt.— J. J. A., Liverpool. 


(47543. ]—Hardening Hammer-Faces.— Soe 
reply 47383, Hardening. But you need not use 
more than one of prussiste potash to 6 or § of salt, 
and do not make them too hot. A bright cherry 
red ought to be sufficient, but you canuot depend 
upon the steel you get for your job3.—Jack oF 
ALL TRADES. 


(47544.] — Electrical Measurement. — To 
“LI. B. A”—I am afraid “Student” has hard! 
yet grasped my last auswer. First, let me remar 
that by altering the resistance in a circuit of a 
constant battery, we do not alter the E.M.F., 
which depends only on the materials of the battery. 
To take the case, however, which “ Student” men- 
tions, let us first get a deflection of 10° in one 
circuit; now we know that this means so many 
amperes, Now, 1 volt gives | ampère through 
1 ohm, and 10 volts give 1 ampère through 10 ohms, 
aud 7 volts give 1 ampère through x ohms, so that 
even if we get the same deflection in another circuit 
we cannot tell what the E.M.F. and resistance are, 
unless we are sure of one, when wecan find the other. 
The current is merely the ratio of the E.M.F. to the 
resistance ; and hence tells us nothing of their true 
magnitudes. The galvanometer only measures 
current; hence the same deflection only shows that 
the same ratio exists in each case, between E.M.F. 
and resistance, and tells nothing beyond this. I 
hope I have made this clear; if not, do not feel 
afraid to ask further help.—LI. B. A. 


(47544.]—Electrical Measurement.—‘“ Stu- 
dent” is a little confused. Given a current of 
so many volts, chms, aud ampères, that is 
E'R =C; he assumes “that if we insert a gal- 
vanometer, we now that it alters the resistance, 
and alzo the E (E.M.F.) in proportion.” This 
nowledye 13 absurd and pernicious! misleading, 
because there are cases where E varies, as KR is 
changed; but the variation is due to other causes, 
which must be considered exceptional. If 60/4 =15 
ampères, then 60. 6 = 10 ampères, and fora right 
comprehension of the law of Ohm, we must insist 
that the variation of R has no ı ffect whatever upon 
E. All laws have their qualifying aspects, and 
“Student” would not say that a balloon has no 
weight or gravitation, because it recedes from the 
earth. We may imagine the force or potential of a 
column of water, of small arca, determining a 
given current, through a given resistance, and in 
that case the potential would vary in the ratio of 
the quantity discharged, or of the diminished 
resistance. Thisis quite true of electricity, under 
analogous conditions. The second point is equally 
confused, because 60/4=15 ampères just as 
120/8 = 15 amperes. To think that the same 
quantity of current must imply ‘‘the same E.M.F. 
and resistance ” only shows that “Student ” must 
be very young.— ECLECTICUS. 


[47549.]—Bloater Paste. — Is usually made 
from red herrings; it can be made from any salted 
herrings, except those oily midsummer fish. I do 
not know that there is any special way of taking 
out the bones; but if expense is no object, it would 
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be advisable to take only the. back:and:most fleshy 
parts.of the sides, leaving the ribs attached ‘to the 
backbone. Pound up with.a little bay-salt and 
cayenne pepper, rub through a sieve, and put up 
in pots, excluding the air.— YaRMOUTH. 


|47561.]—Pot-Pourri.—Dry your. rose-leaves, 
sprinkle.a.little salta on them, and put.them ina 
covered jar until wanted for use. Take.of rose 
leaves 40z, dried lavender~flowers 80z., vanilla 
cloves, sborax, and benzoin, all. bruised, of each 1 
drachm, ambergris 20gr., otto ef rose 20 drops; 
mix.—AMATEUR MECHANIC. 


[47561.]—Pot-Pourri.— Prepare your rose-leaves 
in the following wey :—Spread them out in the sun 
or ina warm room to dry them, sprinkle a little 
salt on them, and put them in a jar, in which they 
are to be. kept covered up till:-wanted for use. Take 
of these rose-leaves 4oz., dried lavender flowers 
Scz., vanilla, cloves, storax, and benzoin, all 
braised, of each 1 drachm. ambergris 20gr., otto of 
roses 20 drops; mix.—J. W. BOND. 


[47562.]|— Meat Safe.—As ‘Fritz’’ does not 
say, I presume it is to stand undercover. You 
want it a foot from the ground, and for conveni- 
ence of removal, I should make a frame of 2in. by 
2in. stuff, with four legs a foot high, separated 
from the safe. The safe should be made of good 
yellow deal llin. thick, lin. top and bottam, jin. 
back; 1 shelf in the middle, to be in two pieces, 
so that they can be taken out to hang a joint of 
meatup. The end is a separate frame from the 
front, but a return bead js stuck on the front.edge, 
and half a dozen 2in. brads or lath-screws put in ; 
a bead is also stuck on the meeting stile of one door 
to break the joint. The doors and ends are rabetted 
on the inside, and a din. bead worked on the out~ 
side. Pnt the zinc in, and brad or screw a žin. 
bead in the rabbet; the top and bottom to project 
jin. all round, and slightly rounded off. When 
finished, stain, size, and varnish satin wood. I 
send sketches, hoping they will suit you. They 
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are jin. to. the foot, front and side elevation, with 
sheets of perforated zinc where shown.—H. B. C., 
Lambeth. 


_[47567.J—Slide-Rule.—If “Mechanicus” will 
give sundry examples of such calculations as he 
requires to solve by slide-rule, no doubt many of 
your readers will gladly furnish the information 
sought by means of the “ E. M.,”’ or on application 
by post.— BUTTERSHAW. 


A Small Ice-Machine.— An ice- machine suit- 
able for private houses, especially in India and the 
colonies, or for steamers, ambulances, and 80 on, 
has been devised by M. Raoul Pictet on the prin- 
ciple of his larger machine. It is capable of pro- 
ducing 2lb. of ice in 16 minutes, or about 101b. per 
hour, with an expenditure of less than a horse- 
power of energy. It consists of a compression 
pump actuated by the motor employed to yield the 
power; a freezer surrounding the cylinder of the 
pump; and another in which is placed the vessels 
containing the water to be frozen. These parts 
are all. grouped into a:machine standing about 4ft. 
high and 18in. square. The process is as follows: 
Sulphurie anhydride is placed ‘in the freezer around 
the cylinder, and on working the pump the evapora- 
tion absorbs a large quantity of heat from a well 


of glycerine constituting the freezer : 7 which: the 
water to be frozen is surrounded. The sulphuric 


anhydride is carried by the pump into a condenser, 
where it is liquefied, and in the act yields up a 
certain quantity of heat. The condenser is kept 
cool by the circulation of water.— Engineering. 


Patents in 1882.—The number of applications 
for patents during the first six months of the pre- 
sent year amounted to 3,102, exhibiting a marked 
increase over those of the corresponding period in 
1881, when only 2,865 applications were recorded. 
London furnished 775, or almost exactly a quarter 
of the whole, 397 came froin the United States, 261 
from France, and 250 from Germany. The number 
of foreigners who seek the protection of the English 
patent Jaws is greatly in excees of the number of 
Englishmen who take out foreign patents, and the 
disproportion appears to be gradually increasing. 
As regards the subject matter of the patents applied 
for duringthe period above named, the electric light 
and velocipedes seem to be the most popular. 


UNANSWERED QUERIES. 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and tf: still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look overrthe list and. send what tnformation 
they can for the benefit of their fellow contributors. 


Italian and Spanish Locomotives, p. 271. 
Organ, 271. 

Bauk of England, 272. 

Tricycle Making, 272 

Slow Motion for Lathes, 272. 

Blocking Brass Mu: ical Instrumcnts, 272. 


46996. 
46998. 
47005. 
47017. 
47028. 
470381. 


47208. 
47213. 
47221. 
47229. 
47235. 
47248. 
47254. 


47260. 
47266. 
47272. 


Chamter Organ, p. 363. 

Camel's Hair Brushes, 368. 

Dyeing, 364. 

M.R. Engines, 364. 

Immersion Objectives, 864. 

Wind Pressure, 364, 

ae Commutator for Intermittent Action, 


Compound Engine, 365, 
Locomotive Engines, 365. 
a Oe Boring Fureproof Floors by Machinery, 
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(47568.)}—_Legal.—Will Mr. F. Wetherfield kindly 
state whether, in a three years’ agreement to take 
premises, a clause or an endorsement giving the tenant 
option to remain a further term is binding? Whether an 
agreement holds good if for a longer period than three 
yeais, unless it bears a stamp the same value as required 
on a leae? Can an additional stamp be added at a 
future time !—B. R. 


[47569.]—Barrel Piano.— Will some reader kindly 
give description and, if possible, sketch of the action of a 
barrel piano, and also of barrel harmonium ?!—Musa. 


(47570.]—Bronzing Cardboard.—Will some one 
bivaly explain the best way of bronzing cardboard ?— 


|47571.]—Polishing Bobbin-Ends.—I wish to 
make a machine for polishing the ends of ordinary 
thread-bobbins after being dyed black or any other 
colour, and should esteem it a great favour if some corre- . 
AD enbaroule give me a sketch and particulars of such, 


[47572.] — Midland Tank Fngines.—I have 
noticed lately a new class of tank engines running on the 
above line, one of which is numbered 1553, I believe. 
Will any of ours kindly give me dimensions, and, if pos- 
sible, a sketch of same 1—F. B. W. 


{475738.]—Mfodel Locomotive Boiler.—I should 
be much obliged to any reader who would tell me how to 
make the b-iler in sketch? There is a bend at A, which 
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I have been unuble to make as yet. I have tried several 
ways, but none will answer;—hard soldering will not do. 
Should the rings of the barrel be made in one or two 
plates? Will 40 5/,sin, tubes.\be too mavy? The shell is 
of brass 3/s;gin. thick. How can the steam-dome be 
fastened on {—for, if riveted on, I shall be unable to ect 
at the regulator-valve, which is at the top of the dome, 
or very nearly. Working pressure 100 or 120 on the sq. 
in. Any information on the subject will be acceptable.— 
SHAKESPEAR. 


(47574.)—Pressure.—Can any of “ ours” tell me 
whether 1t is possible for a horizontal engine to work ata 
pressure of 5001b. to the aq, in. ?— STEAM} 


(47575.)}—Flectric Pendulum.—Would Mr. Lan- 
caster be so kind as to inform me how to make an elec- 
tric pendulum for a clock, with quantity of wire and size 
for bobbins? I also wish to know the simplest method 
of tranemitting the motive-power of pendulum to ‘the 
clockwork? I wish the pendulum to vibrate half- 
seconds, or length about 19}in.—T. J. O'C. 


[47576.]—Arsenio.—_In my business I frequently 
have to perform an operation which necessitates my keep- 
ing my finger-ends in a 67/, solution of arsenious acid for 
some hours at a time. Every time that I have yet done 
this, the ends of my fingers have been sore for about a 


week afterwards. The pain on pressing the: nail or 
finger-ends is similar to that caused by having the.nails 
cut too short. The nails which have been immersed tura 
a bright yellow colonr. Can any reader explain to me 
the action of the poison in this case, as its effects never 
teem to get further than my finger-euds? Also, what is 
the cause of the yellow colour !—BrrtTram T. ORD. 


[47577.|—Watch-cleaning.—Will any one kindl 
give the best way to remove oil and grease from wate 
movement before using chalk snd brush, and also the 
bæt way to clean watch-cases !—Anx10us ONE. 


(47578..—F gg-End Template.—W1ll some reader 
oblige with description how to make an egg-ended tem- 
plate ?—B. M. 


[47579.)-Deal made to Imitate Maple.—I 
have had a wardrobe made in deal, Will any reader in- 
form me the best and cheapest method by making it to 
imitate maple ?—J. G, 


[47680.)—Nightmare.—Will Dr. Edmunds or any 
reader kindly inform me whut is the best to do to pre- 
vent nightmare, as the writer’s mother has it:repeatediy, 
leaving her much distressed and exhausted ?—J. G. 


(47581.1—Large Lathe.—Could ary one tell me who 
has got the larg:st lathe -n England or the Continent, 
and oblige —W. Brapsnaw, Derby. 


[47582.}—Casting Small Articles in White 
Metal.—To * Jack or ALL Trapes.’—T for 
your answer so far, but I should feel obliged if you will. 
inform me in the following :—What are the mixtures, if 
any, and should the mould be warm? I find a d:ficaulty 
in running them in thin places.—Martan. 


[47583.|—Glazing Sanitary Pipes.—Will some 
one kindly favour me with particulars how sanitary pipes 
are glazed ?2—W. M. 

(47584.]—Coil.—_To Mr. ToLuan.— Will you please 
give me length and breadth of core, weight and size of 
wire ; in short, full particulars of how the small coil you 
speak of in reply 47449 was fitted up? Also, what bat- 
tery did you use with it ?—ELECTRICIAN. 


[47585.]—Blectro-motor for Tricycle.—Will 
come one notice the anxiety felt by thousands for the ap- 
lication of electricity as a mot: -r-power for tricycles? I 
hoped that Mr. Tolman would have led the way ; but 
unfortunately, he seems to have given it up. iil no 
one try to give such a great boon !—W. L. OLLARD. 


[47566.]—Pure Silver.—Will any of “ours ’’ kindly 
tell me how to procure chemically or absolutely pure 
silver from some odd scraps I have, about 20z. How can 
I test it when obtained ]—Apg. 


(47587.)—Crossbow.—Can any of “‘ours’’ tell me 
the best wood to form bow of for crossbow? I want it 
ebout 3ft. long and powerful spring.—Arc. 


[47588. ]— Moss-covered ‘Steps.—The steps (stone 
ones) arc in a passage which runs along the side of the 
house, and are from time to time covered with moss, Is 
there any method of preventing this ?—Caugra. 


[47589.)—-To Mr. Lancaster.—In last week’s 
“B. M.,” in an extract trom the Llectrician, it is said :— 
“Two rapidly revolving discs, not im contact, but so 
close together as toadmit only of an air-space between 
them, develop electricity in a most powerful form from 
the rubbing together of the molecules of air between the 
disce.'? Can this be applied practically to a small 
machine to work by hand '—Camerra. 


[47590.J—Honours Chemistry.—A sample of air 
free from carbon dioxide, which measured £51°4 volumes 
at a pressure of 537'4mm., and at a temperature of 4°0°C. 
was mixed with hydrogen and exploded. After the addi- 
tion of the hydrogen the bulk of gas at 0°C. and 760mm. 
was 657°06 volumes, and after explosion it measured 
874'73 volumes. Calculate the per-centage of nitrogen 
and oxygen present.—L. B. 8. 


(47591.]--Indiarubber.—Is there a method of 
melting old indisrubber soles, taken from tennis shoes, 
so that it may be used again? Any information would 
be thankfully accepted. Also, how is the cemeat made 
for fixing them ?—W. H. S. 


[47592.|—Telescope. — Could any of the optical 
readers of ours inform me what two t:lescopes 2in, aper- 
ture, 3Gin. focus, mounted as a binocular, would equal ? 
I want to know—not think. I think they should show 
object faint enough and points minute enough to strain a 
Shin, single telescope. There would be less strain upon 
the eyes, as both would be used, which would greatly aid | 
vision.—M. Hrrseat Bripue, Phila., Pa. 


[47593.] — Paper - making. — Can any of your 
chemical readers kindly inform me how to obviate the 
wire mark ? Has the shake-motion, suction, couching, 
or length of stuff anything to do withit 3—W. D. T. 


[47594.] —Ohemical —Can any of your many 
chemical readers explain the action that bisulphite of 
lime has upon wood when boiled under pressure? I:want 
to know what products are produced by the action of ‘the 
bisulpbite upon the resin and other extraneous matters 
in the wood. Also, what would be the action upon the 
silica of straw if boiled under like conditions ?— W. D. T. 


[47595.}-Copper-Plate.— How can I tell if one I 
have is worn out or not? I inked it with thin printing 
ink, rubbed it well with a rag, and then rubbed a piece 
of tissue-paper well on with my hand, without any effect 
YA, How can scratches (deep) be repaired }— 

URANO, 


[47596.]}—Legal.—To Mr. WETHENRFIELD.—A. insures 
B. for a certain sum of mon»y to be made payable at the 
death of B., A. knowing at the time of entry that B. was 
suffering from a severe illness, frum which B. died three 
monthslater. The agent contisued receiviug payments 
the whole of the time, and did not examine B. to 
test the state of Bs health. Can A. recover the 
amount insured for ?—Tr.vewaa. 


[47597.|-American Organ.—Will some rear 
please give meth :d of making and attaching Octave 
coupler, and also fur adding one or two rows of reeds to 
instrument now containing one row?—J. P. C 


[47598.}—Electrical.—Will “ Sigma,” Mr. Lan- 
caster, or some other of our electrical correspondents, ex- 
plain the following experiment, given in Guthrie’s 
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“ Magnetism and Electricity,’’ Art. 112? Itis given to 
prove that, although a di-electric may readily allow the 
inductive effect to take place through it. its own clec- 
tricity may undergo comp+ratively slow decomposition. 
An insulated and charged ball is placed on one aide ofan 
ebooite plate, which can rotate on an axle. Opposite to 
tne first ball another ball, also insulated, and connected 
by a wire with an electroscope, is placed. The leaves of 
the electroscope diverge, but gradually collapse. If, how- 
ever, a fresh portion of the plate is brought between the 
balls, the leavea again diverge. I can understand the 
experiment as far as the first divergence of the leaves, 
but I do not see why the collapse should then take place. 
I do not understand the explanation given with it, nor 
does any one else whom I have asked. It ie probably 
due to some circumstance that I have overlooked, but I 
cannot see any such. If the question is not improper, 
might I ask “ Sigma” if he intends to give ua a second 
volume of his electricity now? He gave usan intimation 
of his intention to begin a new volume or edition a few 
weeks ago, and I would like to know if he intends to 
carry out the intention men‘ioned in his preface, as I 
have been asked about it ’—A SrupsyrT. 


(47599.1—Drilling Bicycle Hubs:.—Will any of 
ours kindly give sketch of a simple method for riling 
bicyele-hubs in the lathe 7—Ex. 


[47600.}—Deodorising Paraffin—I have tried 
mixing escent with the paraffin used for lubricating my 
lathe, as recommended by one of yonr correspondents, 
the result not being satisfactory. Will some of your 
chem cal friends oblige with suggestions !—AmaTEuR 
MECUANIC. 


(47601.!—G.W.R. Engines. Can any reader give 
me the dates and principal dimensions of the following 
engines 1—9, 455, 619, 780, 866, 961, 1,016, 1,079, 1,219, 
1,452, and 1,614.—C. H. 


(47602.|—-Turkey Red.—I should be greatly obliged 
if any of your readers could inform me what staff is used 
or means are employed by Turkey-red dyers to obtain 
the soft oily feel they impart to rea twilled cotton cloth ? 
— A Constant READER. 


(47603.] — Plating with Gold Inside and 
Silver Outside.—Will any one tell me how to 
elect:o-gild a small metal eup gold inside and silver out ? 


I understand gold and silver plating, but not how to put 


two on one article.-—A AMATUBE. 


(476.4.J—Bicycle Tires.—Will any reader. kindly 
give me some information respecting fixing on bieycle 
tires? I bought some cement, cleaned the rim and 
rubbed it with turps, heated it on aniren stove with 
coke fire, poured in the cement hot, rubbed a piece of hot 
iron round the rim to spread cement, and qnickly put on 
tireand hel t on red-hot irons: against the rim. But it is 
needless to say it is a queer-looking job from the cement 
sticking to outside of tire, which makea it look so un- 
sightly. Ic mnot think of ridinz the machine. Is there 
any means of cleaning off cement without injuring tire, 
ot amore prictical plan of fixing on the tirex, as I do 
no’ think mine has stuck any too well, and I have the 
other wheel todo? Ihave no gas.—ApPRENTICE Boy. 


[47605.1—Probable Errors.—Can any mathematical 
reader enlighten me as to the following points? I can 
tind no satisfactory explanation in Merriman’s “ Method 
of Least Squares”? :—1. Suppose that a quintity z is ex- 
pressed in t-rms of some unit whose mean value is a, 
with a probable error r—how can the mean value and the 
probable error of z be determined? To take a simple ex- 
ample: the graduations on a scale professing to give 
hundredths of an inch correctly are found to be each = 
0101 + 0'00005in. Six measurements of a certain line 


(tak-n with a vernier reading to tenths of a graduation 
and assumed correct) give these results :—0°783, 0'755, 
0721, 0°780, 0°783, 0°782. Wha" is the most probable length 
of the line and its probable error? 2. Suppose that ¢ 
«quantities connected by p conditional equations are 
ruade the subject of n observation giving x observa- 
tion equations; that from the p conditional equations 
tne values of p quantities in terms of the others are 
found and are substituted in the observation equations ; 
that then the mean values and the probable errors of the 
other q — p quantities are determined in the usual way ; 
and that finally the mean values of the remaining p 
quantities are found by substitution in the conditional 
ejyuations. How are the probable o rors of these values 
ot the p quantities to be determined? To take again a 
simple example: the angles of a plane quadrilateral 
ABCD are observed as follows:—A = 6° 15’ 1" (neun 
of 3 observations); B = 69% 4’ 3” (mean of 4) ; 
C= 168° 59’ 69” (mean of 5); D = 128° 40° (menn 
of 6}. Eliminating D by means of A + B + 
C + D = 360°, we get the adjusted values A = 
6° 15° 21° + 18°3"; B = 859° 4’ 18° + 11°7"; C= 169° 0’ 
11" + 104. Then by substitution D = 125° 40 10. But 
wiin what probable error? 3. How may De Morgan's 
criterion be applied to the observations in 3, go as to 
determine the true weight that should be assigned tə 
each [—J. H. G. 


[47606.]—Brake Power on Goods Trains. — 
I shall be glad if any one will inform me if experim-nts 
have been made on any railway with the ordinary tender 
und one van hand-brake with beavy coal trains, as in 
P instances they are very deficient in brake-power.— 
A DBI VER. 


[47607.1—Kitson’s Steam Brake.—Ple:s state if 
Kitson’s steam brake was tried at Newark, as I do not 
tind ij mentioned in Mr. Keynolds’s useful new book? 
Dee a water-jet attached to the Midland engine 892 ?— 

SIVER. 


[4760S.1—Preserving Rhubarb.—Can any of ours 
oblige with recipe fur preserving rhubarb? I sawa 
recipe some years since, but I did not sufficiently notice 
it at the time. I believe it was cut in Sin. lengths and 
dlricd by some means.—W. W. W. | 


(476%).]—Soldering.—Would some brother-reader 
{ell me ot a simple metnod of beating a soldering-iron at 
the bench where gas or a fire cannot be used, Coald I 
use an oik-stove for that purpose ?—T. J. O'C. 


(47610.1—Defective Sewiug-machine.—lI havea 
sewing-machine, the “ Penelope,” by Newton 
Wilson and Co., and cannot- get it to sew. It appears in 
good order, but when I attempt to work it, the cotton 


cobbles under the plate. Will some kind friend help 
me ?—Sawioea MACHINE. 


(47611.}—Silicoate Cement.—Would be glad to 
know the best work to study on this subject. I want to 
make a very fine description of cement (or spirit varni-h 
loaded with silicate) to paint into small cracks that 
would bear submersion in water after 5 minutes to dry, 
become: very hard, and stand a temperature of 95° F. 
Expense of preparation would be no objection.—J. P. 


[47612.]|_Re-Whitening Stueco Pigures.—Can 
any reader inform me the method of re-whitening stucco 
figures !—Yoona. 


(47613.] — Photographio Camera. — To Mer. 
Parkinson or Mr. Ropineon, June.—Will any of the-e 
friends adyire me ?—I wish to purchase camera which I 
shall mostly use for architectural subjects, but should like 
to be able to take portraits now and again, when I think 
proper. What is the best kind of camera for this pur- 
pose, and at what price should I get a good article? The 
cost is of first importance to me, sa I shonld like to get a 
reliable article at once.—CAMERA. 


(47614. -Gas Analysis.—Wanted to know the 
routine of a gas-works laboratory 1—Nuva. 


(47615.|\—Insanity.—Will Dr. Edmunds, or any 
person competent to give an opinion, kindly answer me 
the following ?—I am engaged to a young lady aged 33 
years. Ihave recently been told that 13 or 14 years ago 
she lost her reason through a bereavement, but soon re- 
gained ít, and has ailed nothing since. I desire to know 
is it wise to mariy her, or break off the engagement !— 
AMANT. 

(47616.|—Abyssinian Tube Well.— I eam 
thinking of putting down an Abyssinian tube well, and 
should be glad of some iaformation in regard to them: 
as to the wear and tear, whether they are liable to get cut 
of order, also the probable cost with 10 or 12ft. of tubing, 
and if it is poasible to hire one for a trial, also the 
utility of them generally as a substitute for sinking wells 
whe e there is supposed to be plenty of water !—Abrs- 
SISIA. 


[47617.]—Logarithms.—Will some one of * ours” 
assist me by showing bow to work the following quastion 
out in logarithins, in simple arithmetic? I can work it 
out by the ordinary method, but do not understand 
logarithms.—The cylinder of an engine is 3ît. Gin. din , 
the stroke is 5ft.. and the steam is cut off at } of the 
stroke. If steam be admitted into the cylinder at 451b. 
pressure, find the work done in one stroke (log. 8 = 
1°0986).—A STUDENT. 


[47618.)—Bill of Sale.—To Mr. FreD. WETHERF!IELD. 
—About 12 months since I applied to a ** Loan Com- 
pany ” for £20, and received it on siguing a bill of sale 
on.my household effects, and agreeing to pay monthly 
instalments until £29 was paid. Tois has now been. dane 
and duly acknowledged. showing that itis all paid; but 
certain documents (a fire assurance policy, a tenancy 
agreement of my house, &c.) which were depoaited with 
them to show my bona fides, they have not returned. I 
take it for granted that they must give these up; but 
ought I vot to have the bill of sale returned to me as 
well, and if so, how should I proceed to recover it, sup- 
posing they refuse to give it up on a second demand? I 
may m-ntion that I reside in South London, and the 
loan was obtainel when the *‘ Company” hid offices in 
the City. Shortly after having cbtained it, I was noti- 
tied that future instalments must be paid or sent to a 
country town. An answer will perhaps interest others 
lesz fortunate than -ARGEXTUME> ER, 


(47619..—Universal Joint.—Can any of ours tell 
me what loss of power is iucurred in the employment of 
a “universal joint,’ as applied to a motive shatt of 
machinery /—Usiversau Join. 


(47620.]—Plumbing.—Will any one experienced in 
the matter kindly suy ın what manner the difticulty aris- 
ing from connecting tin-lined lead-pipe to continuations 
of pipes and taps ot other rnctals—viz., iron, lead, brass | 
and copper—is overcome! The danger arising from the 
ure of pure water in contact with pure lead is wellknown; | 
but the dithculties experienced in making sound joints | 
with connections of other metals is said by some 
plumbers to be great, and often results in choking the 
bore with suliditied colder.—J. W. B. 


[47621.|—Faded Cloth Cushi>ons.—I shall feel 
obliged for inturmation huw to restore the blue eoluur of 
my dog-cart cushions, which are eonsiderably fade. 
The cloth seems good, and I should be pleased if only 
freshened up, as 1 cau’t afford new ones.—QO.tp Sun- 
BCKIBER, 

[47622.)—Bisulphide of Carbon Prism.—I wish 
to construct a bisuiphide of carbon prism, and should be 
obliged if some one with practical knowledge of the sub- 
ject wonld kindly inform me whetuer a tin-plate frame- 
work would answer for the purpose, and if so, what 
would be the best way of cementing the glass plates to 
the tin, so that the junctions would not be affected by 
the liquid bisnlphide? Would common glue be suitable 
for the purpose, and would ordinary plate-glass bear the 
application of a telescope of sutiicient power'to show the 
D line double ?—Sruvent. 


(47623.]—Electro-:motor.—Will ‘‘ Conrad ” kindly 
give description of his electro-motor, as promised in 
letter 19985, as soon as possible !—E.Lsctrro-Moror. 


[43624.)—Heberlein Brake.—Can any reader giv? 
a description of this brake in its latest form !—A Duives’ 


(47625.]—Cloek Dial.—I have a good old American 
one-day lever clock which bas very good works. The 
dial is in very bad condition, and I wish to paint new 
figures on it; but before doing so, I should like. to re- 
enamel it. How is this done? What kind of paint must 
I use mm painting the figures? I should hke to know of a 
good black paint that will dry quick, as I want to get the 
job done as quickly as possible.—G. Frver. 


[47626.]—Warping.—I thiuk as you have noticed the 
fac: that the Zuyder Zee is going to be reclaime !, that it 
would be in the interest of the public if some engineer 
would tell us the benetits of warping,and the preliminary 
expense of banking: the warping being carried to such a 
degnec as to raise 


The practice of warping'in England to raise the surface of 


no more than an expensive amusement. In Italy it is 
practi-ed as a beneficial engineering operation. Is it su 
in Holland ?—F. N.C. 


(47627..—Pneumatic Bellows.—Can any reader 
of the “E. M.” give me a hint as to the best way tv 
make the above-mentioned piece of apparatus to:move a 
piston a distance of lin., to hold it in that position until 
the pressure of air is withdrawn. and then bring the 
piston back to its original place? The resistance to the 
movement will be about 3 or 4oz. Toe whole to occupy 
the smallest possible space, and work with the least po:- 
aoe friction, and be moderately durable.—A Hasscess 

LUG. 


[47628.]— Private Study of French Language. 
—Will some one kindly adviee me as to the best course to 
pursue and books to procure for one whohas the ordinary 
school knowedge of the language (of whicb, from 
disuse, much has been furgotten), and who w:shes to gain 
a more perfect acquaintance with it ]—Nesr). 


CHESS. 
—++o-—— 


Aut Communications for this department must be 
addressed to the Cness Editor. at the office of the 
Eneuiso Mecwanic, 31, Tavistock-street, Covent-garccno, 


PROBLEM DCCLKIX —Bs G. Huser. 
Black. 
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White. 
White to play and mate in three moves, 


PROBLEM DCCLXX.—By “ Per Agpva av Astra.” 
From B.ighton Guardian, 


Black. 
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White. 


White to play and mate in two moves. 


SoLtutioy To 765. 


White. Black, 
1.K toBo 1. B to K 3 (bet) 
2 Btohs 2. Q B moves (best) 
3. Q to K7 3. Anything 
4, Q mates 
If 1. Pto Kt6 
2. BtakesPorQtoK7 2. Anything 
3. Mates 
SoLUTION To 766. 
White, Black. 
1. Qto R eq 1. Kt to Q 4 (ch) (a) 
2. RtoK6 2. Q takes Q 
3. Kt to B 7 mate 
(a) 1. Q x Q (b) 
2. P takes P (ch) &c. 
(b) 2. R takes Kt (c) 
2. R to K aq &c. 
(c) 1. Q checks 
3. Q takes Q &e. 


NOTICES TO CORRESPONDENTS. 


e surface ground above (all ?) floods. | Copazor solution to 763 by G. Hume. 


theground more thana few inches, appears to be considered .| Paosiems received with thanks from F. A. Hi. 
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ANSWERS TO CORRESPONDENTS. 
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°$ All communications should be addressed to the EDITOR 
of the Exauish Mgoganio, 81, Tavistock-street, Covent 
Garden, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as wellas the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 

ueries, or replies. 4, Letters or queries asking for ad- 
ses of manufacturers or correspondents, or where 
tools or other articles taa be purcbased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information isanswered through the post. 6. Letterssent 
to correspondents, under cover to the Edi'‘or, are not for- 
warded ; and the names of correspundents are not gives 
to inquirers. 

*,* Attention is «specially drawn to hint No.4. The 
apao devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The ‘‘Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, Aug. 2, and unacknowledged 
elsewhere :— 


J.T. Coapman.—J. and H. Grace.—F, and H. Randell.— 
E. Gay.—C. V. de tantz.—S. G.—Jack of All Trades.— 
H. A. Wazsell.—T. F. N.—H. Sto»ke.—Philip Vullance. 
—L. G.—B. J.—X. Y. Z.—H. F. L. M yer.—Inquirer. 
—S§. J. Simpkin.—Ignoramus.—B, N.—W. M. Gardner. 
—Ipse Dixit.—W. A. Hunt. r.—J. H. Schucht.—J. R.G. 
—Cantab.—Hosein Ib.abim. 


F. B. W. (There are so many that it is impossible to cite 
the “best.” Cunsult the bookseller’s catalogues.)— 
Youna Puuto. (Yuu mean what is called ferrotype. 
The process 1s described in the manuals. Write to 
Piper and Caricr, 5, Castle-street, Hulborn. for a list of 
their books.)—Tue Fxeruotp, Minster. (Warm the 
tube and tap it smartly duwu. If no effect, empty and 
refill,.)—New Zratanp. (They are cut with dilis and 
the groove made w.th a milling cutter. They are 
cheaper to buy than to make.)-Qu.rro. (Either you 
do n t remember the instructions or they ure very 
peculiar, Full directions have been frequently given 
in our columns. S22 pp. 237, 261, 255, 308, 381, last 
volume, The arrangement depicted will not do. 2. It 
is a portion of a Bunsen cel), Place in an earthenware 
jar. Into the porous pot put a st:ck of carbon and 
strongest nitric avid, and into the jar dilute sulvhuric 
acid—that is, 1 to 10.)—WaLter L. Nasa. (Perhaps 
he has no time to devote to correspondence; but we 
believe a letter addressed Clerkenwell-green, E.C., 
would be delivered tou him. If you had read the par. 
on p. 325, or Mr. Sprague’s article on p. 343, you would 
not have written the last sentence in your letter. At 
any rate, we are notuware that a man is obliged to for- 
ward his address to any person who may choose to ad- 
vertise for it.)—G. Hayes. (Heat the plates and run 
sealing-wax in, «r grind up the required pigment with 
copal varnish very stiff, and till in. Query bas been 
answered many times.)—Evntcraiciax. (You cen only 
tel accurately by means of a pauge, and then only to 
the numbers on that particular gauge. So faras we 
can guess 10ughiy, the thickest is about one milli- 
metre, acd ther-fore say No. 20 or 21 B.W.G.; 
the otber is about No. 22. 2. Wash over with 
hot solution of oxalic acid, and then with wea 
solution of chloride cf lime, Go over with clean 
water several times afterwards, using blotting- 
paper to take up the moisture. 3. Tre new edition of 
Mr. Sprague’s buok will be the best when it comes out; 
but you can gain elementary information on the sub- 
ject by referring to recent back numb» rs.)—A CONSTANT 
READER, Plumstead. (Cassells pubiish a book on 
“ Drawing for Biickl1yer-,”” price 3s., and Lockwood 
aad Co. publish “ The Rudiments of Practical Bric:- 
laying,” price 1s. 6d.)—D. W. Satter. (The duties 
are very much those of a general valet or body servant, 
combined with cook aud wait r. Such berths are to be 
obtained only by application to the masters of the 
vessels or their dcputies.)—Joun NEVILLE. (Pitman’s.) 
—E. Harv. (There are several things that might be 
used, but their publication would be neither wi-e nor 
beneficial. A woment’s covsideration will convince 
you that such information might, if possessed by 
wicked or foolish persons, do much mischtef.)—Asri- 
RaxT, (All such applicatiuns should be addressed to 
the Secretary of the Civil Service Commission, West- 
minster, S.W.)—Farg PLay. (It is a fact, doubt'es, 
that there are dishonest photographers, just as there are 
rogues in eve y t ade—‘* but ours” ; but no respectable 
photograpber would do whut you mention, and we do 
not see that it in any way reflects cn the honour or 
honesty of photographers generally.)—H. R. (We 
should think you would have little vifficulty. Why 
not advertise inthe ‘‘ Sale Column,” under the head of 
‘Situations’? ?)—L. W. (The proposed fo m of sill is 
legal; but itis advisable to appoin: an executor. Ia 
your case you wuld, of course, appoint you: wife. 2. 
Cannot find room to notice queries about hair falling 
off, &c.)—O.seE IonorantT. (It dependa where the land 
is. If in Cornwall, the license would probably be 
granted by the Duke. Probably the owner of the land 
knows )—Evreka. (Itis simply nonsense. Put some 
phosphorus in water and distil it, and then ascertuin, if 
you can, huw much phosphorus there is in the distil- 
tillate )—Oxe Wnom rr Concurns. (It depends en- 
tire!y on the build of the engine—the uneven road has 
nothing to do with it. The springs are needed to pre- 
vent shocks, but their play depends on the load carried. 
We suppose 2}in. is the extreme, butit is a quest'on 
that can be settl d only by actual measur: ment.)— 
Hanpy May. (Wedon.t see the connection between 
tinplate working and the manufacture of coal-gas, 
and, as to the manufacture of the la‘ter, what do you 
mean? You can make a few cubic fect by means of 


an iron retort, afew fect of pip , and a holder; but to 
make any yuantity you would require suitable plant 
and space to putitin. Further, if you had to pay 20s. 
a ton for coal, you would find it cheaper to purchase of 
a gas company.)—J. C. Gzorcr. (What sort of leather 
isit? If plain dressed, rub in dubbin. If patent or 
enamelled, coat with one of the varnish blackings now 
advertised. 2. Ack at one of the county courts.)— 
Buiowripr. (Send stamped envelope to the Secretary 
of the Pharmaceutical Society, Bloomsbury-square, 
W.C., for the syllabus.)—Vaanix. (Seep. 211. No. 867, 
for areply by Dr. Edmunds on the subject.) 


USEFUL AND SCIENTIFIC NOTES. 


——_+44+—_. 


The Perception of Light.—M. Charpentier 
has experimented recently as to the time which 
elapses between the appearance of a light and the 
making of a signal announcing its perception. The 
subject of experiment looked into a large blackened 
case and towards a window. A hole in the further 
side of the case was closed by a metallic shutter 
held in position by an electro-magnet, though not 
touched by it. A person behind the case broke the 
circuit of the magnet, so that the shutter fell ; his 
act also produced a mark on a rotating cylinder. 
On seeing the light the person looking into the case 
pressed a spring with the forefinger of his right 
hand, and this act also, by electrical agency, pro- 
duced a mark on the cylinder. The interval 
between these marks, compared with the 
data of an electric chronograph, afforded a 
measure of the so-called ‘‘duration of luminous 
perception.” It appears that withthesame person, 
aud like conditions, this duration varies, without 
apparent regularity, to the extent of double. But 
a constant average may be arrived at from say a 
dozez observations; this, in the author’s case, was 
13-hundredths of a second (direct vision). With 
different persons it varied from 9 to 15-hundredths. 
The duration is sensibly the same for both eyes (if 
sound). It is notably increased by other brain 
occupation—e.7., spen ang or attentive listening, 
durivg the experiment. [t is always greater in in- 
direct than in direct vision, and greater the further 
the point of the retina struck from the centre. 
This difference between the two kinds of vision is 
considerably reduced by many days’ practice, but 
is never entirely suppressed. Practicə also con- 
siderably shortens the duration of the reaction for 
different points of the retina. The exercise of an 
eccentric point affects the different points of the 
same retinal hemisphere, abridging the duration ; 
but not those of the other hemisphere. Further, 
this shortening influence of exercise of a point in 
tbe inner half of the left retina extended to the 
outer half of the right retina, while the inner half 
of the latter retina reacted much more slowly than 
the same exercised part of the left eye. 


A Super-sensitive Thermometer. — Since 
the days when Mr. Edison brought out his micro- 
tasimeter, which proved so sensitive to heat, until 
now, we have had no instrument devised for 
measuring extremely delicate changes of tempera- 
ture. Such an apparatus has, says Engineering, 
been recently devised by M. Michelson, and 
brought, at least in its experimental form, before 
the French Physical Society. It is based on the 
principle of bi-metallic thermometers, but ebonite 
or hard caoutchouc is chosen instead of one metal. 
Hard rubber is 10 times more dilatable than 
platinum under heat, and a spring, composed of 
platinum on one side and ebonite on the other, 
will curve under the least increase of temperature. 
At the extremity of the spring is fixed a small 
glass stem forming an elbowed lever, which abuts 
against a light mirror suspended by a silk fibre. 
Whon the spring curves or straightens, the mirror 
is deflected, and a ray of light from a lamp re- 
flected from its surface to a scale moves up or down 
the divisions of the scale. By giving to the spring 
and lever a relatively great length this instrument 
can be made very sensitive, and the inventor hopes 
to be able to measure the thousandth of a degree 
Centigrade. 


As the result of carefully conducted analyses, 
Professor Ledebur, of the Freiberg School of 
Mines, gives the following examples of the 
quantity of oxygen in various samples of iron and 
steel:—Oberhausen open-hearth steel, 0°035 per 
cent. oxygen; bochum Bessemer steel, 0'047 per 
cent. oxygen; basic steel, previous to complete 
dephosphorisation, 0°068 per cent. oxygen; basic 
steel, after complete dephosphorisation, previous 
to addition of spiegeleisen, 0:111 per cent. oxygen ; 
Gute Hoffaungshitte wrought iron, 0:515 per cent. 
oxygen. 


To obtain luminous photographs, a film is made 
of perchloride of iron and tartaric acid on a surface 
of softened glass; when it has been exposed, sul- 
phide of calcium, rubbed to a very fine powder 
through a sieve, is dusted over it. The image is 
formed in the same way as if it had been dusted 
with any other powder, and the Scientific American 
says it can then be transferred to paper. 


Every Workman connected with the Building 
Trades requiring a Situation should advertise in “THE BUILD- 
ING NEWS,” ublished every FRIDAY, price Fourpente, 
at 31, Tavistock-street, Covent-garden London, W.C. 


“THE BUILDING NEWS” is the Principal Journal, repre- 
senting Architects and Buildera, and hae the largest circulation 
of any Professional Journal in the kingdom. 


Every Workman should insist on seeing “THE BUILDING 
NEWS ” everl week at his Club or Coffee House. He will find 
more ‘‘ Lists of Tenders" for new work in it every week tban in 
any similar paper, and can thus judge where work is likely to be 
had. He is also specially invitea to make use of “‘ Intercom- 
munication” if he wants to know anything about his trade ; to 
write to the Editor if he has any suggestions to make and to 
advertise in the paper when he wants work. 


The charge for Advertisements for Situations is One Shilling 
or Twenty Words, and Sixpence for every Eight Words after. 


TERMS OF SUBSCRIPTION. 
PAYABLE IN ADVANCE. 


6s. 6d. for Bix Months and lls. for Twelve Months, Post-free to 
any part ofthe United Kingdom. For the United States 139., or 
3 dole. 25c. goia to France or Belgium, 13s., or 16f. 60c. ; to India 
via Brindisi), 15s. 2d.; te New Zealand, the Cape, the West 
ndies, Canada, Nova Bcotia, Natai, or any of the Australian 
Colonies, 13s. 

The remittance should be made by Post-office order. Back 
numbers cannot be sent out of the United Kingdom by the 
ordinary newspaper poet, but must be remitted for at the rate of 
3d. each to cover extra postage. 


Messrs. Jamcs W. Qczen and Co., of 924, Chestnut-street, Phila- 
delphia, are authorised to receive subscriptions for the United 
States for the ENGLISH MECHANIC, at the rate of 3 dols. 
26c. gold, or Thirteen Shillings per annum, post-free. The copies 
will be forwarded direct by mail from the publishing office in 
London. All subscriptions will commence with the number first 
issued after the reccipt ofthe subscription. If back numbers are 
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td. each copy, to cover extra postage. 
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(Vol. XXXIV. Now ready.] 

All the other bound volumes are out of print. Subseribers 
would do well to order volumes 2s soon as possible after the con- 
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Indexes to subsequent vols., 3d. exch or post-free, 33d. Cases for 
binding, ls. 6d. each. 


*.° Subscribersare requested to order Cases and Vols. through 
their booksellers,and not te send direct. The re tions of the 
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uested to observe that the Inst numbcr of the term for whicb 
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Wanted, all the ba*k*numbers of the“ Electro- 
MET tuvratat ann Evectrte Licur Jounnar.”’ Exchange.—G. 
C. T. Canten,3, Castle-strect, meauing. 5 


Boiler (slow-combustion), Hot Water Pipes, &c, 
wanted, for Heating Cuil and cash.—Mr. 8. Hcewect, south Nor- 
wood, London. 


128 odd numbers from the 10 first volumes of the “ Eng 
risu Mrcwanic,’’ in exchange for any useful book or numbers» 
the Builder, or send otfers.—Jas, Levisaus, St. Helier’s, Jersey. 


Organ Bellows and Windchests (new and second- 
hand), in good condition, ready for wind and pipes — Address, 
Wircuram Jouxson, No. 12, Moxley near Wednesbury. 


Bicycle, 52ia., Bown’s lus Ball Bearings both 
wheels, saddle, brake, bag, light, splenaid machine, nearly new, 
condition perfect. Vulue 48. Exchange Astrunomical Telcscope 
or Microscope.—Davizs, Gites, and Co., Sedgicy, Dudley. 


Bicycle, 4Sin. What offers in exchange value £7 ?— 


G. Moorc, 59, Westbc urne-road, Barnsbury, London. 


Street Electrical Machine, with bells, mirrors. 
clock face, indicator, anu battery complete, with travelling case, 
oon Exchange fur Lathe or Bicycle.—J, SxINNER, Sutton 

ridge. 
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A PRACTICAL TEST OF THE RIVAL 
BRAK 


Ose of our readers who study railway 

accidents and the rival brake systems, 
areaware that lately two of the best-known de- 
vices have been unintentionally submitted to a 
very crucial test of their merits, and they 
also know that the automatic pressure brake 
answered the expectations which had been 
formed of its capabilities by those who kept 
their minds uubiased. It may be remem- 
bered that an accident happened to an 
express train on the Great Northern Rail- 
way in June last, near Werrington Junc- 
tion, andthe curious accident which happened 
the other day to a Great Eastern express, 
will be fresh in the memory. A brief re- 
capitulation of the principal features of the 
two accidents will serve to impress upon the 
mind the importance of the conclusions to 
be derived from them. The accident at 
Werrington Junction was caused by the 
breaking of a coup‘ing-rod of the engine, 
one portion of which damaged the gear of 
the Smith vacuum brake, and knocked some 
part away, which, falling on the metals, 
threw a portion of the train off the line. 
The speed is said to have been about 15 
miles an hour at the time of the accident ; 
and, according to the driver, he applied 
the brake, or, at least, made the requisite 
motion for doing so, as soon as he became 
aware that something was wrong. The 
tender and coaches were found at a dis- 
tance of 470 yards from the first indication 
on the metals of anything being wrong, the 
tender being on the up-line—its proper 
place— with the vehicles all off, except the 
last van, which, strangely, was on the down 
goods ling. The carriages were all still 
coupled together, but the brake-pipes were 
broken in several places—an ins!ructive fact. 
It would seem, from the position of the 
vehicles, and the condition in which some 
of them were found, that they must have 
run for some considerable distance after 
leaving the metals; in fact, it is clear that 
some of them were off the metals for the 
full 470 yards. The engine broke away from 
the tender, and was brought to rest about 
1,100 yards in front of the latter. In his 
report, Colonel Yolland says he was not 
able to obtain distinct evidence whether or 
not the opening of the valve by the driver 
had the effect of putting the brakes on ; but 
from the comparatively short distance which 
the tender and train ran, he thinks that 
some brakes must have been applied to the 
wheels of the vehicles. 

Those remarks wiil, we venture to think, 
be read with surprise, not to say astonish- 
ment; for, in the opinion of a Hoard of 
Trade inspector, 470 yards is a compara- 
tively short distance for a train to run with 
some of the coaches off the metals all the 
time, and all the vehicles off for a portion, 
at any rate, of the distance. Probably Col. 
Yolland has some special reason for believ- 
ing that the brakes were app'ied; but, as 
the pipes were broken in several places, and 
the engine separated from the train 
in all probability directly the coaches 
were thrown from the rails, it is 
clear that the blocks could not have re- 
mained long on the wheels, if indeed the 
vacuum was sufficient to put them on at 
all, for, as we know, it takes an appreciable 
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i time to bring the blocks to the wheels with 
a vacuum brake. There is no doubt that 
the inspector reported to the best of his 
judgment and according to his interpreta- 
tation of the evidence; but he will scarcely 
be surprised if engineers demur to his dictum 
that 470 yards is a comparatively short dis- 
tance for a train to run with some, if not 
all, of the vehicles off the road, and two 
turned on to their sides; it is in reality a 
terribly long distance for the passengers 
inside, and much too long to be tolerated in 
days when really efficient continuous brakes 
are available. The Werrington Junction 
accident is, in fact, one of those instances, 
comparatively rare, we may admit, 
in which vacuum brakes of the sim- 
ple pattern are utterly useless, aud 
the most complicated arrangements on 
that principle of little avail. 1tis probable 
that the breaking of the coupling-rod was 
followed immediately by damage to the 
brake gear, which would effectually prevent 
the driver putting on the brakes ; and as the 
engine parted from the train, very likely 
almost at the same instant, the power to 
apply the brakes, assuming the gear to bz 
in good order, left with it. Itis tolerably 
obvious, we think, that if each vehicle had 
been fitted with an automatic brake, prac- 
tically independent of the system when the 
connection is broken, the train would never 
have run 470 yards, even if every vehicle 
had kept on the metals. Those who hold a 
different opinion may possibly be able to 
explain why a train on the Great Northern 
runs 470 yards, while one on the Great 
Eastern, travelling at thesame speed, is auto- 
matically stopped in a little over 100 yards. 
The full details of the Great Eastern accident, 
near Ely, will not be published until the 
inspector makes his report, and there are 
not a few who would like to see Colonel 
Yolland appointed to investigate the dis- 
aster. The Great Eastern accident was an 
extraordinary one, so far as the direct 
cause is concerned—almost unique we 
imagine. The balance-weight of the link- 
motion of an up-express engine slipped off 
the levers, and escaping the wheels of its 
own train, appears to have bounded towards 
the down-line and lo:lged in the bogie of a 
down-express locomotive, which was thrown 
off the line into a ditch, but not before the 
driver had time to apply the Westinghouse 
automatic brake. This balance weight, a 
lump of ircn weighing about 3cwt., appears 
to have slipped, from the nut of the pin 
working loose at a time when the levers 
were in such a position that the pin could 
escape and leave the weight free to slide 
off. It seems to have struck and damaged 
one of the axle-boxes of the second coach ; 
but seeing how quickly wheels follow one 
another in a train travelling at 45 miles an 
hour, it is remarkable that the weight 
should have escaped as it did and bounded 
across the ‘‘ six-foot ” into the bogie truck 
ofa passing engine. This engine appears 
to have carried the weight about 70 yards, 
and after oscillating sufficiently to break 
chairs and bend rails it turned over into a 
ditch, about 114 yards from the point of 
first injury indicated by the rails. ‘The 
Westinghouse brake acted in a very 
efficient manner, for none of the carriages 
were telescoped or thrown on to the others, 
while the four hinder-most remained abso- 
lutely uninjured on the rails. Just in front 
of them a Brighton and South coast saloon 
had its headstock and a buffer broken, and 
the leading wheels off the rails, while 
the nearest coach to the engine rested on its 
leading end, the front wheels being gone. 
The intermediate coaches were upset, but 
there was no piling upor telescoping—a 
remarkable result in a train travelling at 
such a speed. The results of this accident 
demonstrate in an unmistakable manner the 
great value of the automatic principle when 
used in connection with a powerful bruke 


that can be promptly applied, and that the 
Westinghouse was applied promptly in this 
case may be gathered from the fact that 
the train was pulled up in a distance—the 
‘“ comparatively short distance’’—of 114 
yards, or about five seconds in time. It 
will be interesting to compare the report of 
the Board of Trade inspector on the Ely 
disaster with that of Col. Yolland on the 


Werrington Junction affair, for if we 
transpose the conditions it is not dif- 
ficult to imagine what a terrible 


piling-up of coaches there would have been, 
had the Great Northern engine, instead of 
separating and running away from its train, 
turned over after running only 114 yards. 
The two instances afford a means of com- 
parison which should effectually ulter the 
Opinions of some boards of railway direc- 
tors, for neither the Board of Trade nor the 
public will be satisfied until a powerful 
automatic brake, efficient under any con- 
ceivable conditions, is fitted to all trains 
running at high speed, or passing over 
crowded lines. 


REVIEWS. 
Light: a Course of Experimental Optics, 
chiefly with the Luntern. By Lewis 
WRIGHT. Loudon: Macmillan aud Co. 


|e the preface to this work, which many 
of our readers will recognise as the re- 
production, on an extended scale, of certain 
papers which appeared in these columus, 
the author alludes to the remark of Prot, 
Huxley—that there is a grest diference 
between two kinds of ‘‘ what persons cuil 
knowledge.” Many teachers, according to 
Prof. Huxley, have no conception of any 
distinction, for they think it quite sumicient 
if their pupils are able to repeat with uc- 
curacy the scientific propositicns they hive 
learned by rote, whereas the object of the 
teacher is to convey clear and vivid impres- 
sions of the body of facts upon which the 
conclusions drawn from those tacts were 
based. Mr. Wright has endeavoured in this 
volume to play the part of teacher from that 
point of view, and presents the reader with 
a course of experiments illustrative of the 
physical realities which underlie the puciro- 
mena of light and colour. ‘he fact tuar 
the experiments are chiefly made with the 
lantern is of especial value, because the ap- 
pearances presented on the screen and 
visible to a whole class, or to the entire 
audience, impress themselves on the me- 
mory and the understanding with more in- 
tensity than those experiments which are 
made privately in the laboratory without 
the use ot the lantern and the screen. Mr. 
Wright's bookis mainlyuddressedr teachers 
and :ecturers, but the student ana private 
experimenter will find that the author has 
never lostanopportunity of assisting them by 
suggestions as to the construction of appa- 
ratus. For many reasons the studeat of 
experimental optics will tind most pleasure 
in the phenomena of polarisation: hence, 
perhaps, about one-hali the book is devoted 
to that branch of the subject, which is freeiy 
illustrated with diagrams and plates—soime 
coloured. Our readers, however, have 
doubtless not forgotten the articles on 
“ Optics with the Lantern,” which appeared 
in Vols. XXXII. and XXXIIL., so that we 
need only say that, in an extended torm, 
well printed, with 190 tigures and eight 
page plates, they torm one of the most im- 
teresting and valuable works ou experi- 
mental optics that have yet been published. 
The Hall-Marking of Jewellery. Dy GEORGE 
E. GEE. London: Crosby Lockwood and 
Co. 
Tu author of this work is one of the largest 
“hall-murkers’’? of silver chains in the 
United Kingdom, and, probably, at one 
time, felt the wanui of such a relerence- 
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book as he has bere given to tho trade and:the 
The former possess means of:finding 
out what they wish to know, but to the 
general public the mystery of hall-marking 


public. 


is, to borrow a phrase from Dundreary, 
“« What, no fellah can be expected to under- 
stand.” 
2. possibly unfounded suspicion that the 


hall-mark, or what passes for it, is often the 
means of deceiving the ignorant purchaser, 
who believes that the articleso stamped ds: 
of better quality. than it would show. on: 
analysis. In fact, there is no doubt that 
many articles are bought with marks of some: 
kind or other on them, in the firm belief 
that they are pure gold or silver, sometimes 


‘with the addition that they are ‘ solid.” 


Itis only fair to say that the exercise of a 


little of that uncommon thing, ‘‘common 


sense,” will prevent anyone from purchasing 
9-carat alloy in the belief that the article is. 
gold; but it is a question whether the trade: 
would not benefit by a strict law that nothing 


below a tolerably high standard should be 
sold as gold, or be stamped with any of the 
hall-marks. As Mr. Gee tells us, 9-carat gold 
costing 33s. per oz. is composed of metals in 
about the following proportion :—Fine gold, 
7dwts, 12gr., fine silver, 2dwts. 12gr., and 
refined copper 10dwts., so that, in reality, 
it is one-half copper, and is better entitled 
to that name than to the term ‘“‘ gold.” That 
the laws relating to hall-marking require 
revision is a proposition which the:majority 
of jewellers would not dispute, and we find 
the author actually speaking of the “‘ neces- 
sity” for reform. ‘‘ As regards- the public,” 
he says, ‘‘the present marks aro too tech- 
nical and various to be at all understood. 
Nine out of every twelve persons would 
not probably be able to distinguish a 
German-silver spoon plated with silver 
from a hall-marked one, on their own 
ganeral knowledge of the marks, the same 
number of marks being upon each, and with 
a great similarity of design. - We 
do not believe there arc many manufacturers 
even who could describe the whole of the 
marks on a piece of plate, with the purposes 
for which they are intended, right off, if 
incidentally asked the question, and we are 
quite sare that those who would be able to 
do so amongst our present jewellers would 
consist of a minority.” Mr. Gee has been 
at the pains to collect a great deal of infor- 
mation in connection with the law and 
practice of hail-marking, and has given 
details of the marks and rules of the various 
assay offices, which will be useful to the trade 
and valuable to the public, who can refer to 
this work as a trustworthy guide. Mr. Gee 
would, however, permit the manufacture of 
« gold and silver wares in any alloy desired 
by the purchaser,” with a system of 
optional hall-marking provided by law 
for all standards alike. ‘he quality would, 
however, be definitely indicated by a Govern- 
mentstamp, which would give ample security 
to the purchaser, and leave the trade free to 
mix the metals in any way which experience 
might teach to be best for the special purpose 
of the articles. The hall-marking would be 
perfectly voluntary ; but, if we understand 
the author, the Government stamp would be 
applied to all articles by experts under Go- 
vernment control, and Goldsmiths’ Hall 
would be abolished. One executive, in fact, 
should manage all the assay offices, and the 
marks of different halls, dates, quality, and 
other ‘‘ cabalistic signs,” together. with the 
duty mark, should be swept away. The 
marks would thus be reduced to two—the 
maker’s mark and the Government stamp, 
whichlatter might casily be made to contain 
the date: or, where the articles are too 
small. the date could be impressed alongside. 
Onc great grievance of the trade under 


the present law is the practice of 
the assay office in breaking up work 
which is found to be less than the 


standard claimed. For instance, if only a 


In the minds of: the public there is 
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in silver the eighth of a farthing! 


find Mr. Gee’s work a valuable handbook, 
and if it should help to bring about a much- 


needed reform it will. have served.a double 


purpose. 
The Theoretical and Practical Boilermaker. 


By SAMUEL NICHOLLS. 
Author, Yorkshire-street. 


WE are glad to welcome an enlarged and 


revised edition of Mr. Nicholls’s ‘ Boiler- 
maker,” taking itas evidence that his iabours 
have been appreciated by those whom they 
were intended to benefit. On p. 603, Vol. 
XXIII., we reviewed the first edition at 
length, and we may now say, to those who 
are unacquainted with the work, that it 
stands out by itself as the only practical 
treatise on the subject. It is, in fact, a 
vade-mecum for the practical boilermaker. 
The chapters on geometry and orthogra- 


phic projection, or in other words on 


templating, with the numerous plates, are 
alone worth the money to any boiler-smith. 
Comparing the second edition with the first, 
we find that the work has grown by about 
fifty pages, although some portions have 
been omitted. The added matter, how- 
ever, is of more value than the parts 
omitted, the new rules and the worked 
examples being admirably suited to the 
wants of those who will study the 
book. Formerly, managers or foremen. were 
selected for their practical abilities alone, 
says Mr. Nicholls; now employers demand 
something more — they require men with 
technical knowledge, not mere rule-of- 


thumb workers, and that knowledgeis what: 


this book is intended to convey. 


Art Instruction in England. By F. E. 
HULME, F.L.S., F.S:A. London: Long- 
mans. 


THIS is not a treatise on art, nor in any 
sense a tutor; but is simply a manual in 
which an account of the position of art- 
teaching in this country is given. The 
various schools :.nd the position given to 
drawing in thuir curriculum are noticed, 
while the art-requirements of candidatcs 
for posts in the public departments are 
indicated. Mr. Hulme points out what 
subjects are taught, and why they are 
taught, and endeavours to show that art- 
teaching is a necessity almost for all, 
whether rich or poor. In his first chapter, 
tne author has some remarks on art-teaching 
now and 20 years ago, which leads him to 
discourse in a general way as to the method 
that should be pursued by the student; and, 
later on, to give an outline of the system 
adopted in the Government art-schools. 
Then follows an account of the position of 
art in the various public schools up to the 
Academy; and the author, by means of 
anecdote and excerpts from speeches, suc- 
ceeds in making a readable book, which 
contains a great deal of dry but useful 
information. 


We have also received The Scientific Evi- 
dences of Organic Evolution, by GEORGE J. 
Romanes (Macmillan), a reprint of a lecture 
published in the Fortnightly, which is so ex- 
cellent an epitome of the Darwinian doctrine 
that the distinguished naturalist urged the 
author to issue it in its present handy form. 
—A Practical Treatise on Hand-ratling, by 
GEORGE CoLLINGs (Crosby Lockwood), is a 
handy little volume by a practical workman 
who gives plain instructions for working 
out hand-rails by new and simple methods, 
such as he has used himselfin the pursuit of 


quarter of a. gram under the specified 
standard a cup or plate, on which @ great 
deal of artistic labour may have been ex- 
pended, is reduced to sucha state that it is 
fit only for the melting pot, although a 
quarter of a grain represents in gold a 
difference of one halfpenny per ounce, and 
Those 
who are interested in the question, or who 
require information as to hali-marks, will 
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his trade.——The Elements of Machine Design, 
by W. CAWTHORNE Unavin (Longmans), is 
the fourth edition, revised and enlarged, of 
one of the best of the textbooks of science 
issued by the Messrs. Longmans. The work 
is extensively used in classes, and is care- 
fully pored over by mauy amongst the-more 
intelligent practical engineers, puzzled as 
they may be by the mathematical formule 
used in parts. A Treatise on Shoring and 
Underpinning, by CECIL HADEN STOCK 
(Batsford), is a useful handbook for archi- 
tects and students, as the author has care- 
fully looked up authorities on the sub- 
ject, and added additional notes and 
sketches from his own practice.—— 
Sydenham, Dulwich, and Norwood (T. F. 
Unwin) is another of the half-holiday 
handbooks,. the utility of which we- have 
before mentioned. At present they all.refer 
to districts south of the Thames; but, we 
presume, the north is to follow. Moles- 
worth’s Pocket-book (E. and F..N. Spon) is 
the twenty-first edition of.a work which ‘has 
attained a well-deserved reputation. Ithas 
steadily grown in bulk until it now contains 
nearly 750 pages of ‘‘useful formule and 
memoranda for civil and mechanical en- 
gineers.’’ Those who have previous editions 
will surely procure the new one, and those 
who are unacquainted with the work may 
be assured that it is an indispensable pocket- 
book for the engineer and mechanician. 
The Photographic Studios of Burope,. by 
H. BADEN PRITCHARD (Piper and Carter), is 
a gossipy account of a number of visits:paid 
to the studios of well-known photopraphers, 
which is full of useful hints: to the profes- 
sion. The term ‘‘studios,’’ perhaps, scarcely 
covers the contents, as amongst the articles 
are accounts of photographing prisoners at 
different establishments, and a deseription 
of Dr. Huggins’s studio, in which he photo« 
graphs the stars and: their spectra. 
Micro-Fungi, When and Where to Pind 
Them, by THOS. BRITTAIN, Pres. Manchester 
Microscopical Society (Simpkin Marshall), 
is avery handy and useful manual for the 
microscopist who wishes to study the minute 
fungi. The work is arranged to the months 
of the year, and an appendix gives a list of 
the fungi mostly to be found on the leaves 
of plants.——The Open Fireplace in All 
Ages, by J. P. Putnam (Tribner), is an 
American work, giving an historical sketch 
of the fireplace, and a. large number of 
illustrations of fireplaces and.over-mantels, 
ancient and modern. 


THE ORGAN: A COMPREHENSIVE 
TREATISE ON ITS MANUFACTURE, 
PROCURAL, AND LODGMENT.* 


By Joun Watson WARMAN, 
Associate of the College of Organists, London, 


PE will be at once obvious that by this treat- 

ment the Driving-Wire will be rendered 
incapable of turning round while in its Cat, and 
that therefore the Regulation by the Button can 
always be performed with but one hand. The 
workmanship involved cannot fairly be con- 
sidered greater than with the Threaded method, 
because the Clothing furnishes an additional 
advantage. 


Defect No. 3 (stated at z, ante, 5th parag.). 
It will be equally manifest that this blemish 
likewise is got rid of by the preceding device,— 
all necessary to effect the disconnection of the 
Coupling Backfall being, first, the freeing of its 
rear end from the Sticker-top, and then the 
raising of the end containing the Cut, so that 
the Stirrup-bottom leaves the latter, and can so 
then be drawn forward and entirely freed from 
the Nose. 


Defect No. 4 (stated at n”, ante, Gth parag.). 
The removal of this also will be accomplished, 
so far as is ever practicable with the 
present Form of Man-to-Man Coupler, by the 
Nose-Stirrup Device. That is to say, all 
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the while it is not found necessary to detach the 
Driving Wires from the Great Organ Backfalls, 
the position of the Regulating- Buttons on such 
Mea will obviously remain entirely undis- 
turbed. 


Defect No. 5 (stated at n, ante, 7th parag.). 
This is remedied by keeping both the sets 
of Manual Keys perfectly straight on Plan, 
and obtaining the ‘‘ Passing between ” of the 
Great-Org. Sticker by the device of making 
such ‘* Passing”’ portion to be of Iire, suitably 
Crankedl: see now the Description, given at z, 
ante. Thus there is no Skewing whatever, 
either of Keys or of Action, in the entire 
Manual portion of the Instrument,—the 
especially unpleasant Anomalous Skew of the 
Coupling Bacsfall (see m, ante, llth parag.) 
being of course got rid ef along with the rest. 
Of moro importance than the latter is the fact 
that there is not now the counter consideration 
of the sccond Skewing (see 1, ante, 2nd parag. ; 
and q¢, next, 4th parag.) to militate against the 
adoption of one same Setting-out for both the 
Manual Roller-boards. {If the Clear Coupler 
should ‘be here attempted (see at m, ante, Sth 
parag.), it will manifestly be necessary that the 
Great-to-Ped. Stickers also be Crank-wired (see 
again at z, ante) at and past the Square-Noses 
which lie upon the Swell-Org. Key-tails. ] 


At this stage see again (at i ante, 9th parag. 
and on) the method of Front-Regulation for the 
Swell Clavier,—remembering that such Regula- 
tion is here rendered slightly more practicable by 
the fact of the Wire-cranking of the Stickers 
affording less hindrance to the required access 
to the Regulating Buttons than do the ordi- 
nary—Wooden entirely—Stickersa. Whenever 
such Front-Regulation is resolved upon, it will 
generally be beat to plant the Great-Org. 
Stickers back at the extreme [rear] end of their 
Key-tails,—so of course causing the Noses of 
the Swell-Org. Squares to enter and lie between 
such Stickers: the latter, being of wire at such 
point, will accommodate these Noses in a 
sufficiently free manner (see n, ante, last part 
of 2nd parag.). The Notching of the Swell-Org. 
Key will thus, in such case, take the form of a 
simple removal of the corner portion of the 
extreme [rear] end of each side of such Key. 
The Sticker of the Coupler Great to Pedals must 
now obviously be set close inside of the regular 
Sticker of the Great-Organ. | 


By the forgoing arrangement the Swell-Org. 
Square-Noses—already lengthened by having 
to receive the Swell-to-Ped. Stickers—will be 
prevented from becoming still further extended, 
and the Regulating Wires carried by such 
Noses will be fairly accessible to a proper Tool. 
The contact of the Action Great-to-Pedals is not 
of course rendered so satisfactory as when made 
behind the said regular Sticker which is on the 
same Key; but still there will exist no real 
risk of fore-lifting the latter (see again m, ante, 
last part of 2nd parag.), provided only that such 
Great-to-Ped. Sticker is planted as close as is 
possible to such regular Sticker contact, and 
that the [Grest-Org.] Key itself be of ample 
length (see here at rr, Bis, ante). 


With regard to the abstract advisability of the 
preceding positing of the Great-Org. Stickers, 
und consequent entry of the S«uare-Noses 
between them, it may be considered that such a 
treatment is not usually to be adopted, unless 
either the Backfalls or the Keys of the Great 
Manual are already as long as is well admissible 
(see x, next), or elso that the Front Regulation 
of the Swell Manual is a matter determined on. 
As to the first of these points, see what has been 
said (at +, ante, 16th parag.) as to the shorten- 
ing by diminution of overlap: with respect to 
the second, go again over what has been given, 
with the Furingdon Arrangement, concerning 
such Front Regulation (at 4, ante, Sth parag.), 
—the same xon-necessity holding good in the 
present case. The alternative and preferable 
method has also previously been set forth (at m, 
ante, last part of 2nd parag.). 

q, As a Verdict on this present (No. 4) Treat- 
ment we may confidently pronounce that it is, 
with the exception already implied in favour of 
some Treatment which comprehends a Clear 
Ooupler (see fully at *, next, 2nd parag. and on), 
the best practicable for the General Lay-out indi- 
cated (see +», ante and on) ;—bearing in mind 
that the design will not suit a Detached Buffet 
(see *, next, lth parag.), and that the Great- 
Organ Backfalls are prevented from ever being 


Fanned ; but—on the other hand—that the 
work is quite simple, that Skewing is eliminated, 
and that friction is reduced to a minimum (see 
at v, ante). 
ment No. 4, therefore, like those of No. 2, rise 
or fall along with those of the said General 
Lay-out itself. Concerning this the reader is 
to be again referred to Department ENTIRE 
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The Merits and Defects of Treat- 


OxcaNn,—in supplementation of what has already 
been given at m, ante, 4th parag. and on; and 
at n, ante, 9th parag. We may, however, here 
summarise, by sayiny that the General Arrange- 
ment and Design of the present Instrument are 
palpably superior-to those of that at Faringdon ; 
and that the only real Defect (the absence of 
Clavier Projection cannot fairly be called blame- 
worthy) of Willis’s general Design, is that the 
Swell Section still retains the Order of Smallest 
Pipe at Middle. It is necessary to add that 
such Order was here rendered advisable by the 
limited width allotted to the Organ (see Dep. 
Burpine Frame, 43, 9),—obliging the Pedal 
Pipes’ being kept close to the Wind-chest Sides 
(Ends), and so preventing that access to latter 
which is desirable with all Sections which have 
their Largest Pipe at Middle. 


With regard to the advantage of this last- 
named Ordering, as applied to the Swell Section, 
the reader must be referred to Department WIND- 


CHEST, and also again partly to that of ENTIRE 


Orcan. It will suffice here to observe that a 


Swell-Organ which has its largest Pipes in the: 
centre, and is also planted behind and on 8 
level with a Great or other Un-Boxed Organ: 
which has its smallest Pipes at centre, will derive. 


real benefit from the tones of its Bass Half being 
then more unobstructed in reaching the Audi- 
torium; and also that such an Order of the 
Swell-Org. Pipes is agreeable to the giving of a 


Coved and Lofty form to the Swell-Box,—such a, 


form very palpably assisting the reverberation 
and consequent enrichment of the Swell-Organ 
Tone. 


See at this point with reference to the Coupler 
Swell to Pedale’s being made of the Part kind 
(descrip. at 7977, next and on). 


qq- No. 43 Treatment.—This consists simply 
in the Correction of the Imperfection last named 


—viz., the Order of the Pipes of the Swell 
Section. 


In the present Treatment, therefore, the Order 
of the Swell-Org. Pipes is understood and en- 
forced to be with the largest of them at Middle. 
Of course, the necessary space for Tuning Access 
must exist at the sides (ends) of the Swell-Org. 
Windchest. In every other respect of General 
Arrangement—including the Pipe Order of. the 
Great Organ—such present Treatment is as- 
sumed to be the same as that of the Hoddesdon 
Instrument. 


_ In the Manuals, and in the Action connected 
with them, the only essential alteration from the 
preceding Treatment (No. 4) is that the Hoddes~ 
don model is also resumed for the Manuals, in go 
far as that the Swell-Org. Keys arenow Skewed 
as in Treatment No. 3,—the Great-Org. Stickers 
being therefore of course not Oranked. But 
this resumption does not extend to the Key 
Action of the Swell-Org., which Action now runs 
from such Key straight to its Roller-board,— 
the Setting-out of the latter being thus made to 
start at the Half Semi-tonal Key-tail distance 
“out” (aside): but this shifted nature of such 
start is manifestly of not the least consequence 
in the present Treatment, because, the Pipe-Order 
being here totally different in the two [Manual] 
Sections, the Setting-out of the Great-Org. 
Roller-board could notin any case be made to 
servo also for the Roller-board of the Swell- 
Org.; and the Setting-out of the latter will not 
be in the smallest degree more difficult than if 
its start were made in agreement with the Key- 
tails of the Great-Organ. Of course, the Back- 
falls of the Couplers Swell to Great and 
Swell to Pedale will require to be Skewed; but 
such two Skewings furnish the only departures 
from the square which occur in the entire 
Manual Action: and it will be noted that the 
Anomalous Skew (see m, ante, llth parag.) is 
now got rid of altogether. 

The only remaining Skewing, that of the 
Swell-Org. Keys, ceases here to have that ob- 
jection against it which existed in the 
Hoddesdon Instrument (see n, ante, 7th parag.), 
because now, the altered Pipe-Order of the 
Swell-Org. not only renders unadvisable any 
second [return] Skewing in order to bring the 
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two Manual Roller-boards into an agreement, 
bat, in such rendering, also (as just stated) 
abolishes entirely the Anomalous angle of the 
Coupling-Backfall of Manual-to-Manual. 


See now again (at %, ante, 9th parag. and on) 


with reference to the Front-Regulation of the 
Swell Manual. 


For the exact posit of the regular Stickers of 


the Great Manual, and the connection which 
exists between such posit and the Front Regu- 
lation just spoken of, see as already given in 


Treatment No. 3 (at m, ante, last part of 2nd 


aR and Treatment No. 4 (at p, ante, 9th 
parag. 

sary directions concerning the Coupler Great- 
to-Ped., and the exact design for the Key- 
Tails of both the Manuals,—in connection with 


y—where also will be found the neces- 


all these points. The actual model adopted in 
these several items in the present Treatment 
will preferably be the came as that with Treat- 
ment No. 3. 


qqq- As a Summary concerning the present 
Treatment No. 4} we may say that the General 
Arrangement (see q9, ante, lst parag: and on) for 
which it is suitable is the best possible under all 
ordinary or Normal circumstances (see again at 
99, ante, 2nd parag.,—as to Tuning Access); 
and that the Treatment itself is, for such Ar- 
rangement, also the best possible under all 
conditions excepting when someone of the still 


preferable Clear-Coupler Designs is adopted ;— 


remembering also, as before, about a Detached 
Buffet (see r, next, 14th parag.). 


. We have now arrived at the proper 
Stage to point ont that either of the preceding 
Five Zreatments may be—in the absence of either 
a Clear Coupler or of a complete Pedal Organ— 
very much improved by making the Coupler 
Swell-to-Pedale to be of the Part kind. i 
Device (an idea of the present writer’s) has been 
already partly described in connection with the 
BeExxows (at 10, 7); but a few words are advis- 
able here also. 

For a fart Coupler it is first necessary to 
provide with a Partition, such portion of the 
Soundboard as will be operated upon by such 
Coupler; and each of the two divisions so 
formed will then receive its own separate Pallett. 
In the present case the Coupler to be understood 
is the Part Swell-to-Pedale; therefore about the 
lower half—i.e., the portion correspondent with 
the Pedale Clavier—of the Swell-Org. Sound- 
board will receive such two Palletts toa note; and 
one of thesePalletts should supply the Reeds and 
Chorus of the Section, and the other Pallett serve 
the remainder of the Registers of latter. Each 
of these portions of the Swell-Organ must have 
its complete Action in permanent connection with 
its Swell-Org. Key, the two No. 1 Squares or 
Backfalls preferably having their Noses lying 
side by side on, or in the Fork of the Tail of, 
each single one of such Keys. Also it is of 
course obligatory that the Coupler Swell-to- 
Great do act upon both of the said Palletts, or it 
will not be possible to unite the whole of the 
Coupled Manual to the Great Organ at all. The 
simplest means of doing this will obviously be 
by placingsuch Coupling Jetiwcen the two Manuals 
(see s, ante); but euch a Form may as mani- 
festly be not always practicable (see next parag. 
but one), and in such event it remains (prefer- 
ably) only to cause the Bachfalls of the [Man.- 
to-Man.] Coupler to act upon both of the afore- 
raid No. 1 Squares or Backfalls. The Stickers 
of the Coupler Swell to Pedale are now to be sgo 
arranged as to be in contact with, and Wired 
into, on/ythe one of each two of Squares or Back- 
falls which is connected with the Flue Founda- 
tion portion of the [Swell] Section. Such Part- 
Covpler is then complete. A moment’s reflection 
will show that by such a-treatment the Pedal 
Organ can be much better supplemented than by 
Coupling to it the Full Swell-Org.,—with 
some deep, powerful, and perhaps snarl- 


ing Reeds almost inevitably present. If 
the Full Swell be at any time de- 


sired to be placed upon the Pedals, it can of 
course be so obtained by merely employing the 
coupler Swell-to-Great conjointly with that of 
Great-to-Pedale. [Should some form of the 
Puppet Chest be adopted instead of the regular 
Soundboard, the Coupler Swell-to-Pedale will 
be made to act only on those particular 
‘‘Pauppeta’’ (Palletts) which belong to the 
Registers which it is desired to so place in con- 
nection with the Pedals. See hereafter in 
Departincnts COUrLING Action and WINDCHEST. | 
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It is hardly necessary to point out that the 
Coupler just described should never exist in any 
Instrument that has, or is to have, its Coupler 
Swell-to-Great made of the Clear kind (seer, 
next, 2ad parag.) ; for in such event the Reeds 
and Chorus of the Swell Section would be cut 
off from the Pedal Organ altogether. 


For a fuller description of the Mechanism of 
the Part Ooupler see Departments CoUPLING- A0- 
TION and Kry-.Aorion. It is here required only 
to add that any Coupler placed between the two 
Manuals will not, as a fact, be found well prac- 
ticable in either of the preceding Five Treat- 
ments ; because in every one of latter the lower 
portions of the Great Org. Stickers will be in 
the way of the Drumsticks Sliding forward, and 
in four of five there exists the additional 
obstacle that the hinder portions of the two 
Manuals are not set one vertically over the 
other. 

(To be continued.) 


CLAMOND'S INCANDESCENT 
GAS-LIGHT. 


No. 824, p. 419, we briefly announced that 
M. C. Clamond, of Paris, had patented a 
method of producing an intense white light by 
mixing hot air and hot gas, and directing the 
light upon a cylinder of lime. Since thon 
experiment has led to modification, and another 
patent has been secured, the principal features 
of which are explained in the following descrip. 
tion, with its accompanying illustration. The 
figure represents in vertical section one form of 
the improved apparatus, in which the heat of 
the products of combustion is partially recovered 
and considerable economy secured. Tho air 
current arriving by the pipe D descends the tube 
‘O, which is made hot by the small jets of gas 
‘playing on it, and becomes heated before reaching 
the jet 8. A portion of the air regulated by the 
screw branches off by the pipe T and descends 
into the angular space B. The gas supplied by 
the pipe F enters the space E in quantity 
‘regulated by the adjusting screw G. From E 
four tubes L conduct the gas to the riog R 
which distributes it to the jet. A portion of the 
gas regulated by the screw shown passes by the 
-pipe into B, which thus becomes charged with a 
mixture of gas and air in proportions which can 
be easily regulated by the screws. This 
-mixture descends the four tubes K and issues 
from them in jets, which are ignited and serve 
-to heat the tube C. The whole is inclosed in a 
‘casing which operates aga chimney, having at 
the top lateral apertures by which the products 
of combustion issue. At the bottom the casing 
terminates in two concentric cones connected by 
cross tubes J, and supports a basket of woven 
magnesia. Through this basket the jet flame 
-passes producing the light, and by the draught 
-caused by the casing the products of combustion 
ascend by the annular passage P whilst air 
entering by the cross tubes J becomes heated 
and aids in supporting the combustion of the 
small flames. It is obvious that the tubes K 
and L, as well as the spaces B and E, are heated 
by the producta of combustion as they ascend 
within the casing M, a considerable portion of 
the heat being thus recovered. 

The magnesian threads or b:skets are thus 
made :—Magnesia calcined and pulverised is 
rendered highly plastic by thoroughly mixing it 
with a solution of a salt of magnesia that is 
readily decomposed by heat, particularly the 
acetate of magnesia. The plastic paste being 
put into a cylinder and subjected to moderate 
pressure by.a piston, is caused to issue in con- 
tinuous threads or tubes through a suitable die. 
These are then dried and thoroughly tLaked, 
during which operation the acetate becomes 
decomposed and, the acetic acid being driven off, 
there remains only seg and solid magnesia 
in the original form. The magnesian threads 
as they issue from the die are wound on a bobbin 
or mandril which turns first on an oblique axis 
and then on an axis at right angles to the 
‘former, eo that the threads cross each other and 
adhere at their crossings, thus forming a net 
work which being dried and baked constitutes 
the basketof magnesia thread. The basket may 
be cased over with paper or other combustible 
material so as to strengthen it for transport and 
handling, this casing being burnt away when 
the jet is ignited. The magnesian basket is 
supp »rted in a basket made of platinum wire 


i 
or other Srefractory metal, with large meshes 
attached to a ring provided with a bayonet 
catch or its equivalent, so that it can readily be 
removed. The apparatus it will be seen admits 
of considerable modification ; but has still the 
defect that gas is used in heating the air supply. 
The use of magnesian threads supported by 
baskets of platinum wire would, however, appear 
to be an improvement, as the magnesia becomes 
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incandescent whilst the platinum remains 
sufficiently cool to escape fusion, or that state of 
eemi-fusion in which it is impossible to keep it 
in shape. It is mainly because platinum, 


when raised to a white heat, tends to run 


together that coils used in electric incandescent 
lamps have failed, for the platinum glows with 
the most intense brilliancy only when it is just 
on the point of fusion. It remains to be seen 
how M. Clamond’s burner will act when used 
with different qualities of gas. l 


MEASUREMENTS AND AMPLIFICA- 
TION OF TELEPHONIC VIBRA: 


«6 VERYBODY is aware,” says M. Balet, in 
a recent paper to the Paris Academy, 
“ that it is possible to hear through a thin door 
of pine, words spoken in an apartment that is 
otherwiée quite closed. In this case the sonorous 
vibrations transmitted by the air agitate 
synchronously the wooden board, and this in 
turn transmits its movement to the outer air 
as a piston would. This familiar experience 
must have strack physicists, as giving proof of 
the exquisite sensibility of the ear. The vibra- 
tions of the board are indeed very small, hardly 
greater than those of the membrane of a tele- 
phone’ receiver in action; but these latter are 
so weak that their existence has sometimes been 
called in question. They exist, however, and I 
proceed to give an idea of their amplitude.” 
Tae method adopted by M. Salet was as 
follows: He fixed on the iron diaphragm of a 
Bell telephone a small glass disc weighing 0°45 
gramme, and in front of this was supported a 
second, furnishing with it Newton’s rings. 
The arrangement resembles that devised by M. 
Fizeau for study of dilatation. When one speaks 


| telectroscopic receiver. 


at a distance of about six yards from the tele- 
phone, or sendg into the instrument the tele- 
phonic,current from a good transmitter (that of 
Buttcher, e.g.), the rings are observed to lose 
their distinctness, and disappear if the voice be 
a little forced. They vibrate, indeed, syn- 
chronously with the diaphragm, and nothing is 
simpler than to calculate, from the amplitude of 
their oscillations, that of the vibrations of the 
membrane. 

It is certain, however, that the surcharge of 
the diaphragm with the discs must lessen the 
movements slightly ; thus the results obtained 
err probably by defect rather than by excess. 

To estimate the displacement of the rings, M. 
Salet arranges before the receiver telephone, 
which is caused to emit a continuous sound, a 
turning disc pierced with slits, like that of a 
phenakistiscope. One finds that, with a certain 
velocity of rotation, the rings reappear with dis- 
tinctness. On blowing then through the disc, 
so as to make it act as a syren, it is found that 
the sound produced isin unison with that trans- 
mitted by the telephone. Ifit be slightly lowered 
or raised, immediately the rings oscillate, at firat 
slowly, then with such rapidity that they be- 
come invisible again. While they oscillate one 
may easily estimate their displacement ; in one 
experiment, the Ja of the diapason being emitted 
into the transmitter with the vowel « (ou), and 
with moderate intensity, the displacement was 
nearly equal to the distance of two consecutive 
rings, and the amplitude of vibrations of the re- 
ceiving plate would thus be 2 to 3 ten-thousandths 
of a millimetre. . 

If there be sent into the telephone currents of 
different intensities, but very weak, and each ‘of 
which, e.g., does not cause displacement of the 
rings beyond half the distance separating them, 
one may, by considering a point of the glass disc, 
infer from its brightness the intensity of the cur- 
rent. This singular galvanometric proc?ss, says 
M. Salet, might undoutedly be utilised in the 


In connection with the foregoing, we will 
here proceed to notice an interesting devico for 
augmenting the dynamic effect of the vibra- 
tions of diaphragms, recently described by Mr. 


_| W. B. Cooper to the Franklin Institute. 


When a cord is passed over a revolving pulley 
it is well known that there is a pull on one side 
proportioned to the character of the surfaces in 
contact and the pressure on them. This pull is 
due to the friction of the surfaces on each other, 
and increases in nearly, if not exactly, the same 


ratio as the pressure. Now, if the pulley is 
loose on the shaft, and we pall a cord passing 
over it, we have the same force exerted at the 


other end minus the friction of the shaft ; if, 


however, the pulley is attached to the shaft and 
rotating towards the end pulled, then the result 
at the other end is the force applied plus the 
amount derived from friction on the surface of 
the pulley. Tais is the principle of the device, 
which, in its simple form, Mr. Cooper calls a 
phonodynamograph. To one end of a wire or 
band he attaches a diaphragm or other pulsating 
body, then he gives a half-turn or severui turns 
round a drum or pulley, which is rotated in one 
direction. To the other end may be attacheda 
lever, having a point adapted to inientations of 
sheet-metal passed under it at uniform speed 
by suitable mechanism. Mr. Cooper has thas 
embossed brass of the thickness of writing paper 
by the impact of the voice on a diaphragm of 
the size used in the phonograph. 

The principle, he points out, is applicable to 
the telephone, both for the purpose of increasing 
the intensity of the electric impulses transmitted, 
and augmenting their effects at the receiving 
station. At the transmitting station, e.g., the 
same, or by means of leverage a greater, ampli- 
tude of vibration may be given to a stouter 
diaphragm; or an armature, controlled by a 
spring, playing before the poles of a magnet. 

t is manifestly applicable, however, to any 
form of transmitter in which increased power 
is advantageous; and by it the telephone may 
be rendered available for greater distances. For 
increase of power in the receiver, Mr. Cooper 
has devised a plan in which he applies the prin- 
ciple somewhat differently. A number of horse- 
shoe electro-magnets are set rapidly in a drum, 
and their draft upon an armature on the face of 
the drum is increased by the agency of fric- 
tion of a wire or band passing round the drum, 
and connected with the armature and witha 
diaphragm. For details of the workiag we 
must refer to the original paper. 


Avg. 11, 1882. 
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IMPROVEMENTS IN THE SODA 
PROCESSES. 


OME important improvements in the manu- 
facture of soda and potash, introducing a 
method of combining the Leblanc and the 
ammonia processes, have been recently invented 
by Dr. Max Schaffner and W. Helbig, of Aussig, 
Austria. In the ‘Leblanc process sulphur is used, 
which is thrown away in combination with 
calcium as ‘‘tank waste.” In the ammonia 
process the residue is chloride of ammonium, from 
which ammonia is regenerated by distillation 
` with lime. The present invention consists in 
combining the Leblanc process with the ammonia 
process, by employing for the regeneration ot 
ammonia in the latter process hydrated magnesia, 
precipitated by the reaction upon chloride of 
magnesium of the calcium sulphide contained in 
the tank waste, which is the residue of the 
Leblanc process, and then employing the mag- 
nesium chloride resulting from the reaction of 
the magnesia upon the ammonium chloride tor 
the decomposition of a further quantity of tank 
waste from the Leblanc process. The first- 
mentioned reaction takes place according to the 
equation : | 
Mg Cl, + H,0, 
and the second reaction takes place according to 
the equation : 
Mg Cl, + Ca S + 2 H, O = Ca Ch + 
Mg H: O, + H,S. 


By combining these two reactions there is ob- 
tained a new industrial result of great import- 
ance. For the lime hitherto used in the ammonia 
process is substituted perpetuslly- regenerated 
hydrate of magnesia, obtained as a by-product 
of the operation of decomposing the tank- waste 
of the Leblanc process; and the whole of that 
part of the sulphur used in the Leblanc process 
which exists in the residue in the state of sul- 
phide of calcium is liberated as sulphuretted 
hydrogen, which sulphuretted bydrogen can 
either be wholly burnt into sulphurous avid, 
which can be then converted into sulphuric acid, 
as will be well understood, or can be treated 
for the obtainment of its sulphur in thse 
free state, or can be utilised in any other 
manner which may he preferred. It will be 
desirable, in order to diminish loss of chloride 
of magnesium, to divide the operation into two 
stages. The first stage should conaist in heating 
the tank-waste with an excess of solution of 
chloride of magnesium, and then, when the cal- 
cium sulphide in the tank-waste has been com- 
pletely decomposed, separating the resulting 


magnesia, either by subsidence and decantation, | 


or by filtration. The magnesia so separated 
will then be ready for use for decomposing an 
equivalent of chloride of ammonium from the 
ammonia process. 
the magnesia will be a mixed solution of calcium 
and magnesium chlorides, and this should now 
be heated with a quantity of tank-waste con- 
taining more calcium-sulphide than the quantity 
equivalent to the magnesium chloride in the 
mixed solution. When the whole of the mag- 
nesium chloride in the mixed solution has been 
decomposed by a portion of the calcium sulphide 
in the excess of tank-waste with which it has 
thus been heated, a second filtration, or a second 
operation of subsidence and decantation, should 
be performed. The solution separated by this 
second operation will contain only chloride of 
calcium, and may be thrown away, or otherwise 
disposed of. The solid matter separated from 
the solution of calcium chloride will consist 
partly of hydrate of magnesia and partly of 
excess of undecomposed tank-waste, and should 
now be treated, with or without more tanks 
waste, by an excess of solution of chloride of 
calcium. . 

The manner of employing the hydrated mag- 
nesia, obtained as aforesaid, for the decom- 
position of the chloride, of ammonium of the 
ammonia process, may be the same as that 
which is at present followed. The present 
invention is so far applicable to the manufac- 
ture of potash that the tank-waste may be the 
residue of the manufacture of potash by the 
Leblanc process. Between the present inven- 
tion and all preceding proposals for the use of 
magnesia for the decomporition of the chloride 
of ammonium of the ammcnia process, there are 
essential differences, alike of object, of method, 
and of results. All former proposals to decom- 
pose by magnesia the chloride of ammonium of 


‘be a very hard task. 
-versed in the cooling and contraction of castings, 


The liquor separated from |. 


the ammonia process have had for their object 
the obtainment as hydrochloric acid of the 
chlorine of the chloride of sodium converted by 
that process into soda; but the object of the 
present inventors is to obtain, not hydrochloric 
acid, butsulphuretted hydrogen. All preceding 
proposals to use magnesia instead of lime for 
decumposing the chloride of ammonium of the 
ammonia process have been based on the 
idea (which has never yet proved capable 
of practical realisation) of evaporating to 
dryness the resulting solution of chloride of 
magnesium, and then heating the dry salt in a 
current of steam, so as to obtain on the one 
hand hydrochloric acid and on the other 
hand anhydrous oxide of magnesium; but by 
the present invention the chloride of magnesium 
ig decomposed by treatment of the solution 
itself with the tank-waste of the Leblanc pro- 
cess, and the products obtained, - instead of 
being anhydrous’ oxide of magnesium and 
vapour of hydrochloric acid, are sulphuretted 


hydrogen, hydrate of magnesia, and solution of 


chloride of calcium. Lastly, while to decompose 
the chloride of ammonium of the ammonia pro- 
cess by magnesia obtained by decomposing 


magnesium chloride by heating it in a current 


of steam would be to decompose it by anhy- 
drous oxide of magnesium got by reacting upon 
solid chloride of magnesium by heat and a 
current of vapour, under the present invention 
the ri hey used for the decomposition of the 
chloride of ammonium is hydrate of magnesia, 
obtained by treating a solution of chloride of 
magnesium by solid sulphide of calcium. 


» STRAIGHTENING CROOKED 
-CASTINGS.* 


HICH way will my casting go? is a question 


that the foreman ofa foundry is often asked. 
To answer this question correctly every time would 
The foreman may be well 


but some time a complicated piece will come along 
that will puzzle him. In some castings the sooner 
some of the parts are cooled the less liability there 
is of the casting being crooked, while again there 
are others that require to be cooled from some 
certain temperature. There are two reasons for 
castings warping. The first is D proportioned 
thickness : the second, the allowing of some parts 
to cool before others. To thesea third reason might 
be added, viz., the quality of the iron. ad 
proportion is, perhaps, the chief cause for warped 
castings. 

The two sketches illustrate the straightening of a 


crooked casting (Fig. 1), and also how gates and 
runners often make castings crooked (Fig. 2). 

- Çastings for house work give trouble from warp- 
ing, as they are generally light and long. When 
the thickness of metal in a column is not equal, the 
thin side will cool first and draw the thicker side 
towards it, thereby making the thin side of the 
column concave and the thick side convex. A 
variation of 1-16in. in thickness is often enough to 
make a column crooked. When care is not taken 
to have the thickness equal and the core well 
anchored, crooked columns may be looked for. Cores 
that are made in half-core boxes, and then pasted 
together, should always be calipered before setting 
the bottom chaplets, to see if they are round. Should 
the core be found to be flat or out of round, the 
difference should be divided between the top and 
bottom chaplets. 

Moulders will sometimes set a flat core by 
measuring the prints, and allowing for the variation 
there, but making no other allowance; and when 
the cope is set on there will be, perhaps, more 
thickness of iron on the cope than on the bottom 
side. If questioned about this by the foreman, they 
will answer that the core-maker should have made 
his core round instead of flat. This is all truo 
enough ; but as it is a well-known fact that very 
few cores are pasted together so as to be exactly 
round, like a core that is swept up with loam or 
green sand, the moulder should always caliper them 


* By Tuos. D. WEsr, in American Machinist, 


ana then the pattern, and set the chaplets accord- 
ingly. 
There are also many house castings, such as lintels 
and ornamental work, that are troublesome from 
having flanges and ribs, for the purpose of strength- 
ening them, and saving iron in the main casting. 
The flanges or ribs are usually either thinner or 
thicker than the main casting. It can only be told 
how a flange or rib will draw a casting in the case 
of a special pattern ; that is, no general rule can be 

iven. The same shaped flange or rib attached to 

ifferent proportioned castings will not make the 
castings all draw in the same direction. Although | 
it is mainly flanges and ribs that are the cause of 
many castings bending into all kinds of shapes, we 
must not lose sight of the fact that the main casting 
is just as much responsible. Either the flanges 
and ribs or the main casting could generally be cast 
separately and come straight. When the main 
casting is the thickest, then we must give our 
attention to the cooling of that ; but when it is the 
reverse, the flanges or ribs will require especial 
attention in the cooling. 

About all that can be said as regards the cooling 
of ill-proportioned castings to keep them straight 
is, cool the thick part and keep the thin part hot. 
Try to keep all parts of the same temperature so 
that their contraction will be equal. There are 
castings that it is almost impossible to cool so as to 
keep straight, on account of their ill-proportions, 
and should we by good management do so, we run 
the risk of having them crack sooner or later, as 
there is sure to be a strain somewhere, because a 
thin body of iron will contract in cooling more than 
a thick body. 

With castings in which a strong artificial cooling 
treatment has to be resorted to to make them come 
straight, it is best when possible to have the pattern 
made crooked to compensate for the warping when 
cooling. This is very often done in the case of 
castings that always warp one way. But there are. 
castings in which this would be impossible, because 
they twist into all kind of shapes, one day being 
one way and thenext day some other shape, and so. 
on. About the best thing that can be done with 
such castings is to make them of iron, of the least 
poe contraction. If iron could be had that had 

ad no shrinkage qualities, we would not be troubled 
much with crooked castings. 

Weighting down the ends or the middle of long, 
heavy, or light castings is very often done fo keep 
them straight. Sometimes the weights are sufficient 
to hold the casting straight without having to resort 
to any cooling process, and again it is necessary to 
weight them down and to cool them as well. It is 
sometimes better, when possible, to weight a casting 
down than to try to straighten it by cooling. £ 
have seen long awni g castings go so crooked that 
it was necessary to take them out of the mould, lay 
each end on some pig iron and weight down the 
middle so as to bend it down more than an inch 
below a straight line, the bending being done the 
reverse of the way that it naturally crooked or 
warped. This should be done as soon as possible 
after the casting is poured, so as to bend it while 
red hot. When the castings had cooled and the 
weights were taken off they come up straight. 

Often moulders will weight down the ends of a 
casting, and shovel the sand from the top in the 
middle in order to keep the ends of the casting 
from coming up. This is wrong, for by cooling the 
middle on the top side, this part is contracted 
quicker than the under side, which will naturally 
cause the ends to come up if the weights are not 
heavy enough to hold them down. - If the moulder 
is trying to hold down the ends of his casting, it 
would look more as ifthe understood what he was 
doing to dig underneath the middle of the casting 
so as to cool it, which, by causing the casting to 
contract there, will help the weights instead of 
working against them. | 

If the under side cannot be got at, it would be 
better to put on more weights, and instead of cool- 
in the middle on top, leave it well covered over 
with sand, so as to keep it hot. It should always 
be remembered that removing the sand or brick 
from any part of a hot casting cools it ; that cooling 
any portion of a hot casting causes a contraction, 
and that the side that contracts the fastest becomes 
the shortest. Also that before one side can become 
shorter than another, there must be a crook or a 
bend in the casting, this bend being made while 
some part of the casting is hotter than another. 
The part that cools first will generally keep the 
casting in the shape it was bent when hot. ; 

It is not always that a moulder will succeed in 
straightening a casting before it is cold. He may, 
when he gets it out of the sand, see that it is 
crooked, and while there is yet a little heat in it, 
by dampening the rounding side or surface with 
cold water, straighten it. This treatment requires 
care, especially if the casting is so hot that you 
cannot bear your hands on it. The action of the 
water is somotimes visible as soon as it is applied, 
and if care is not taken, the casting will be bent 
the other way, in which case, if there is heat 
enough left, it may be wet on the other side to 
bring it back. pe 

After castings are entirely cold and are then 
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found to be crooked, they may often be straightened 
by pening with a hammer, or by heating the 
middle with a wood and charcoal fire, and weight- 
ing down the ends. Fig. 1 shows how this is 
generally done. The crooked casting is: rested on 
two iron bearings, E E, high enough to give a-good 
chance to build a wood fire underneath. There 
are then wooden or iron guide-blocks,; P P, set: to 
allow the ends of the casting, when it is being 
straightened, to be bent down the proper distance, 
80 that, after the weights are taken off, the ends 
will spring up, leaving the casting straight. It 
will generally be necessary, if the middle is: made 
red-hot, to bend it down about twice as much as 
it is crooked ; thatis, if.it is 2in. crooked, it should 
be bent. liin., and after it is cold and the weights 
are taken off it will be straight. This is done by 
sat het . the blocks, P F, so that the weights 

ill bend the ends down. justas far as required. 

In straightening castings in this way there'is no 
cooling or contraction involved; the casting is 


simply bent, while red-hot in the centre, by the} 


weights. The casting must be red-hot and:be bent 


more than sufficient to straighten it, as explained: |. 


A wood fire is kept underneath, and a charcoal 


fire is. made on top of the casting, so as to have it | 


surrounded entirely by a strong fire. Often cast- 
ings can be made straight by pening the hollow 
side with a hammer as shown. The hammering 
compresses and lengthens the part that is hammered, 
expanding the surface of the iron, which lowers 


the ends. A. solid iron block should always be | 


used to rest the portion of the’ casting under the 
hammer, and the hammer should have a good flat 
pene. The hammering should be done gradually 
over the surface. Steady hammering on one spot 
and then on another breaks the skin or surface of 
the iron, or perhaps worse, will break the casting 
in’ pieces. Fig: 2 shows how gates and runners 
sometimes draw casting crooked. ‘This casting 
was a long toothed rack, the teeth being small. 
The casting was gated as shown, and when it was 
taken out of the sand it was bent sideways. This 
was caused by the gates and runner being lighter 
than the casting, and in cooling and contracting 
the quickest, they drew the casting crooked. To 
remedy this in the next casting, gates: were made 
on both sides as at X X, instead of on one’ side 
only. This caused an equal’ pull on each side; 
thereby making a straight casting. The small 
gates 2, 3, 4 and 5, at the ends, would generally be 
broken from the castings by their rapid contraction: 
There is hardly a foundry that has not been at 
some time troubled by castings breaking. or warp- 
ing, and itis frequently troublesome: to find. the 
cause, and a remedy. 


ANALYSIS OF JAPANESE BRONZES: 


N examination of some specimens of Japanese 
bronze by idr. J. Tadnari Matsdaira, B.So., 

a student of Rutgers College, N.J., gave the re- 
sults recorded in the following short paper, con- 
tributed to the “Transactions?” of the college. 
Bronze, as is well know, is an alloy of copper and 
tin. The relative amounts of its constituents vary 
according to the purpose for which it is intended ; 
sometimes lead, zinc, gold, and silver are added, 
with the intention of giving it greater brilliancy or 
fusibility. Modern bronzes difler from the antique 


omes in composition and manner of manufacture. 


The bronze coin of Alexander the Great (335 B.C.) 
contained 86°72 per cent. of copper, and 13‘14 per 
cent. of tin. A Roman bronze coin (500 B.o.) 
contained 66°04 per cent. of copper, 7:66 per cent. 
of tin, and 29°32 per cent. of lead. Many of the 
modern French bronzes are composed of — 
Copper, 91 parts; tin, 2 parts; zinc, 6 parts; 
lead, 1 part. The Japanese word corresponding 
to bronze is ‘‘ karakane,’? meaning Chinese metal. 
Brass is called ‘‘shin-chu.’? The bronze industry: 
in Japan is very ancient. Copper has been pro- 
duced in Japan since the eighth century, but even 
before that period the manufacture of bronze had 
reached a certain stage of perfection, the copper or 
its alloys having been imported from China. 
Giyoka, a priest, and the introducer of the potter’s 
wheel, planned the erection of monster statues to 
the god Buddha, and the plan was carried into 
execution by the Emperor Shomw, in 724-749 A.D. 
Three of these statues still exist. They are about 
fifty feet in height, and are said to contain a small 
percentage of gold. The modern bronze castings 
are empioyed for many ufeful and ornamental 
purposes, such as statues, bells, vases, knife- 
sheaths, candle-sticke, &c., and are generally 
made in the simple and curious style of the old 
and celebrated Chinese bronzes, or are embellished 
with the characteristically grotesque vagaries of 
Japanese art. The bronze objects are cast in olay 
moulds, formed upon mode!s made of a mixture of 
wax and rosin, which is melted and poured out of 
the mould previous to running the metalin. The 
melting furnaces are generally of small dimen- 
sions, and consist of an iron pot lined with clay. 
The surface of the casting is then finished, and the 
design corrected by chiselling. Frequently gold 


and silver are inlaid to produce artistic effects. 


obtained a tough, malleable and ductile-metal:can 


This work is known as “ zogan,” and is principally | be made. The melting point of nickel is too high 
carried an in the provinces a Kagan and Techin, to admit of zinc being introduced into it after the 


Frequently the surface of the bronze is deadened 


and darkened by the application of a solution of 


sulphate of iron and other chemicals. I have ex- 
amined two of the best known kinds of bronze. 
One is called “‘shibuich.’’ Its surface is of a light, 
brilliant gray colour, but a scratch reveals a red 
metal. The object from which I took the sample 
for analysis was a knife-sheath.. The: analysis 


occcessscccccnes ef 4°ll percent. 
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9992 ,, 
The other sample was also from a knife-sheath, 
and was the metal known as ‘‘sbakudo.’”? The 


‘surface was a dark rich brown. It contained— 


Copper: ...ecccecressscees 98°95 per cent. 
Silver yaacscee ees "63 sy 
Iron esveoveeooeoveseeesBeeenes 05 99 


99°63 ,, 


THE METALLURGY OF NICKEL 
AND COBALT, 
the annual-meeting of the Society, of Chemi» 


.7T 
A cal Industry, Prof. Huntington read a' paper 


on the manufacture of nickel and cobalt. Anim- 
portant feature in the recent progress of this branch 
of metallurgy is the rendering of these metals 
malleable. In dealing with arsenical ores, Louyet’s 
method is largely employed. For ores which do 
not contain arsenic the following method is said to 
be used. The ore is first fused with iron pyrites, 
by which means the nickel is separated in the form 
ofa sulphide. The regulus of mixed sulphides is 
next tteated: for the separation of iron and sulphur, 
much in the same way as: in the Swansea method 
of copper smelting—i.e., by a series of calcinations 


‘and smeltings, the ‘“‘ metal” in some: cases: being 
finally roasted in a fused state or treated withnitre 


to remove the last traces: of iron. The remaining 


sulphur is then easily got rid of, and the more or 


less pure oxide'of nickel'thus obtained is reduced 
to the metallic state in the same way asin the wet 
process: The foregoing method is sometimes 
applied to the treatment of the New Caledonian 
ore, a silicate' of nickel and-magnesia, containing 
on the average 7 to 10 per cent. of nickel. This 
ore, which is very plentiful, is now, however, for 
the most part, smelted on the spot, much in the 
same way that iron is treated, and the metal ex- 
ported to thisand other countries in the form of 
pigs, containing about 5 per cent. of carbon and 
silicon, and occasionally a little antimony. The 
difference in cost for carriage between the ore and 
the pig amounts to about 20 per cent. The pig is 
refined without expense for arsenic by mixing with 
it a suitable proportion of arsenical ore. Hitherto 
nickel has only been used in alloy with other metals 
as a whitening agent. The reason of this is that 
it could not be obtained in a workable form. The 
metal’ resulting from the: fusion of grain nickel is 
always wanting in malleability and ductility, be- 
having in a similar way to wrought iron which has 
undergone fusion, and probably for a similar 
reason. 

Dr. Fleitmann, in the year 1879, succeeded in 
rendering nickel malleable by adding to it, whilst 
in a state of fusion, } per cent. of magnesium, in- 
troduced through a hole in the top of the crucible, 
a few lumps of charcoal having been previously 
added. In this way it is possible to prcduce 
malleable nickel which can be welded to iron or 
steel at a white heat, and rolled into thin sheets 
without separation. Ficitmann failed to get the 
same results by the use of manganese, aluminium, 
or calcium. Mr. Alfred Smeaton’Johnstone, of the 
firm of Messrs. Wiggin and Co.,who had previonsly 
been experimenting with manganese, PA how- 
ever, succeeded perfectly in rendering both nickel 
and cobalt malleable by means of manganese. 
Commercial manganese (about 95 per cent.) or any 
ferro-manganese may be used for this purpose, 
the presence of iron not destroying the mallea- 
bility of the nickel or cobalt. us the analogy 
between the treatment of nickel and cobalt and of 
iron which has undergone fusion is perfect. The 
manganese is added at alittie a time to the fused 
nickel or cobalt, which is kept woll stirred during 
the time, and finally poured out into moulds 
when tranquil. The metal is considerably agitated 
by the escape of gas during the addition of the 
manganese. For most purposes the addition of 2 
per cent. of metallic manganese is sufficient, but 
when the maximum degree of malleability and 
ductility is required the quantity added may be 
increased to as much as 5 per cent., beyond which 
there is no gain under ordinary circumstances. 

he manganese left in the nickel need not exceed 
about ‘2 per cent. Zinc can be successfully alloyed 
with nickel by reducing their oxides in a state of 
admixture. By rapidly fusing the alloy thus 


nickel plate. 
{ 


nickel is molten. The addition of *1 per cent. of 
magnesium is said to improve the working proper- 
ties of this alloy. ae re 
It is not likely that important applications will 
be long wanting for a metal possessing such valu- 
able properties as malleable nickel, the pries 
(about 4b. a pound) being comparatively low 
Malleable nickel: anodes are already being-substi- 
tuted for the old cast anodes. The former cer- 
tainly have a-great.advantage in their uniformity 
of structure, which. not only prevents. to a- great 
extent their being.eaten away irregularly, but also 
avoids loss through secondary. currents. The 
greater rarity and consequent higher price of 
cobalt precludes its general use in the metal state. 
It is, however, said to be used’ for’ electro- plating, 
the articles coated with it being.sold as superior 


COMETS” TAILS. 
A LL who can should read Dr. William 
Huggins’ interesting paper on ‘* Comets ”’ 


in the current number of the Nineteenth 


‘Century. He enters at length into the com- 


position and nature of these bodies, points out what 
is to be learnt about them from the spectroseope, 
and from the information afforded by the obser- 
vation of meteors and meteoric stones, and con- 
cludes with the following résumé of two or three 
of the most important of themany hypotheses which 
have been put forward to explain the formation and 
the phenomena of the tails of comets. 

It is scarcely necessary to say that the enormous 
tails of bright comets, many millions of miles in 
length, cannot be considered as one and the same 
material object, brandished round like a great 
flaming sword, as the comet moves about the sun. 
It is but little: less difficult to suppose that the 
cometary mass is of so large an extent as to include 
all the space successively occupied by the sweep of 
the tail at perihelion, the-enormous sttetch of tail 
maintaining a position always opposite to the sun, 
as the comet moves round the suu. ‘Therefore, on 
the theory that material cometary matter is present 
throughout the entire extent of the tail, we: seem 
shut up to the view that this appendage, often of 
stupendous magnitude, is constantly being, renewed 
and reformed, either by matter streaming. from 
the nucleus, or in some other way. But such a 
view involves velocities of transportation of matter 
far greater than the force of gravitation could 
account for, and indeed in the opposite direction, 
for we need a force of repulsion of some kind from 
the sun, and not of attraction towards it. 

Consider a little closely the order of the apparent 
phenomena. As a comet approaches the sun, 
luminous jets issue from the matter of the nucleus 
on the side exposed to the sun’s heat. These are 
seen to be almost immediately arrested in their 
motion sunwards, and to form themselves into a 
luminous cap; the matter of this cap then appears 
to stream out into the tail asif by a violent wind of 
some kind setting against it. Now one hypothesis 
supposes these appearances to correspond to the 
real state of things in the comet, and. that there 
does exist a repulsive force of some kind acting 
between the sun and the gaseous matter which has 
been emittedfrom'thenucleus: On this hypothesis 
the forms of the tails of comets, which are usually 
curved, and denser on the convex side, admit of the 
following explanation. Each separate particle of 
matter of the tail is moving in a curved course, 
under the influence of the motion it originally pos- 
sessed, combined with that of this hypothetical 
repulsive force. But in the form which the tail 
assumes for spectators on the earth, we have to 
consider not only the effect of perspective, but also 
the circumstance that the comet itself is idly 
advancing in its course, so that the tail visible at 
any moment is due to the portion of space which at 
the time contains all the repelled matter, of which 
each particle describes its own independent orbit, 
and reflects to the eye the solar light, or gives out 
its own light as the case may be. 

As a rule the tails of comets appear to be lumi- 
nous by reflecting solar light, but at times the 
light-emitting stuff which gives a spectram of 
bright lines or a continuous spectrum is carried into 
the tail, and retains this power of giving out light 
to a greater or less distance from the head. ‘The 
value of the repulsive force. which would be neces- 
sary on this theory has been investigated by Bessel, 
Peirce, Fayo, and others. Recently Bredichin, of 
the Observatory of Moscow, by a series of investi- 
gations, has shown that the curvatures of a large 
number of comets fall into three distinct classes, 
exch typo of curve depending upon a different 
assumed value of the repulsive force. In this con- 
nection come in the secondary tails-which are often 
present. Oa the hypothesis under consideration, 
these would appear to be darted off under an energy 
of repulsion so enormously great that the original 
motion of the nucleus tells for very little, and hence 
these secondary tails or rays are but slightly curved 
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or even appear sensibly straight. It has been sug- 
gested that if this repulsive force, of whatever 
nature it may be, varies as the surface, and not like 
gravity as the mass, substances of different specific 
gravity would ‘be very differently affeoted by it, and 
consequently separated from each other. On this 
view these secondary straight, or nearly straight, 
tails would consist of the lightest matter winnowed 
out from the other constituents of the cometary 
stuff. Of course, on this view a comet would suffer 


a wasto of material at each return to perihelion, as: 


the nucleus would not be able by the force of 
gravity to gather ap again to itself the widely- 
scattered matter of the fail. It is certainly in‘ 


accordance with this view that no comet of short. 


period ‘has a tail-of any considerable magnitude. 


A different view of the whole matter has been 


suggested by Professor Tait, which itis worth while 
to give as succinctly as possible, and in nearly his 
own words. He supposes not the nucleus only but 
the whole comet to consist of an enormous swarm 
of minute meteoroids, which becomes self-luminous 
at and about the nucleus in consequence of the 
impacts of the various meteoric masses against each 
other, giviag rise to.incandescence, melting, and the 
development of glowing gas, and the crushing and 
breaking up of the bodies into fragments of dif- 
ferent sizes, and endowed with a great variety of 
velocities. The tail he conceives to be a portion of 
the less dense part of the train illuminated by sun- 
light, and visible or invisible to us according not 
only to circumstances of density, illumination, and 
nearness, but also of tactic arrangement, as of a 
flock of birds under different conditions of perspec- 
tive, or the edge of a cloud of tobacco smoke. If 
on this hypothesis we are to suppose the glowing 
gas to arise from the decomposition of the meteoric 
matter, we should expect to have a more compli- 
cated spectrum from comets, and their spectra to 
differ from each other more than is the case, the 
comet of the present year standing alone in possess- 
ing a spectrum different from tho type of spectrum 
common to all the other comets—about twenty— 
observed since 1864, 


There seems to be a rapidly growing fecling 
amongst physicists that both the self-light of comets 
and the phenomena of their tails belong to the order 
of electrical phenomena. One of the most distin- 
guished American astronomers recently wrote to 
the writer :—‘‘ As to American views of tho self- 
light of comets, I cannot speak with authority for 
anyone but myself; still I think the prevailing im- 
pression amongst us is that the light is due to an 
electric, or, if [ may coin the word, electric-oid 
action of some kind.’? The spectroscopic results fail 
to give conclusive evidence on this point; still, per- 
haps, upon the whole, especially if we consider the 
photographs of last year, the teachings of thospectro- 
scope are in favour of the view that tho self-licht 
of comets is due to electric discharges. Those who 
are disposed to believe that the truth lics in this 
direction differ from each other in the precise modes 
in which they would apply the kuown laws of 
electric action to the phenomena of comets. Broadly 
the difterent applications of the principle of elec- 
tricity which have been suggested group themselves 
about the common idca that vreat electrical disturb- 
ances are set up by the sun’s action in connection 
with the vaporisation of some of the matter of the 
nucleus, and that tho tail is probably matter carried 
away, possibly in connectivu with electric dis- 
charges, under an electrical influence of repulsion 
exerted by the sun. This view necessitates the 
supposition that the sun is strongly clectrified, 
either negatively or positively, and, further, thut 
in the processes taking piace in the comet, either of 
vaporisation or of some other kind, the mattor 
thrown out by the nucleus has become strongly 
electrified in the same way as the sun, i.c., nega- 
tively if the sun’s electricity is negative, or positively 
if the sun’s is positive. ‘The enormous disturbances 
which the spectroscope shows to be always at work 
in the sun must be accompanied by electrical 
changes of equal magnitude; but we know nothing 
as to how far these are all, or the great majority ot 
them, in one direction, so es to cause tho sun to 
maintain permanently a high electrical state, 
whether positive or nevative. Unless some such 
state of things exists, Sir John Herschel’s statement, 
‘t that this force cannot be of the nature of electric 
or magnetic forces,” must be accepted, for, as he 
points out, ‘* the centre of gravity (of each particle) 
would not be aifected. the attraction on one of 
its sides would precisely equal the repulsion on the 
other.’’* Repulsion of the cometary matter could 
only take placo if this matter, after it has been 
driven off from tho nucleus, and the sun have both 
high electric potentials of the same kind. Further, 
it is suggested that the luminous jets, stroame, 
halos, and envelopes beloug to the same order of 
phenomena as the aurora, the electrical brush, and 
the stratitied discharges of exhausted tubes. Views 
resting more or less on this basis have been put 
forward by several physicists, and in particular by 
the late Professor Zollner, who endeavoured to show 
that on certain assumed data, which appeared to 


* Familiar Lectures on Scientific Subjects, p. 140 
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him to be highly probable, the known laws of 
electricity are adequate to explain the 
phenomena of comets.* 


RECENT ADVANCES IN PHOTO- 
GRAPHY.—IV.+ 
By Capt. ABNEY, R.E., F.R.S. 


N a collodion emulsion process, we have a pro- 


cess which is admirably adapted, at all events, 


for landscape work. The collodion emulsion was, 
originated, I believe, in September, 1864, by 


Messrs. Bolton and Sayce, and a new era was 


opened out when they made their first emulsion. 
ow, an emulsion is very simply formed, particu- . 


larly a silver bromide or chloride emulsion ; but, 
as far to I know, it has been rather a crux amongst 
photographers to make an emulsion with silver 
iodide. However, this is a very easy thing to do, 
and I propose roughly to show those who are initi- 
ated in emulsion-making how an emulsion can be 


| made, and further, how iodide of silver can be 


made amenable to treatment. The point in emul- 
sion making seems to be, to get the precipitate in 
as fine particles as possible, and it is said that this 
can only be obtained, except at very great cost of 
time and trouble, by first adding the soluble brom- 
ide, or iodide, to the collodion. If you take the 
trouble to add the silver to the collodion, first of all 
the aspect of emulsion making is entirely changed, 
and you can get any amount of fineness by adding 
the iodide or bromide to the silver contained in the 
collodion so long as you keep the silver nitrate in 
excess. In this bottle is some ether, and some gun 
cotton which is not dissolved up. In this test tube 
I have some nitrate of silver dissolved in alcohol 
containing a very little water. I simply pour this 
solution into the mixture of ether and gun cotton, 
shake it, and I find an emulsion of nitrate of silver 
in collodion, since the alcohol and ether dissolve up 
the cotton. In the old days, emulsion makers 
would have said there is something wrong in 
having an emulsion of silver nitrate, but I think 
I shall soon demonstrate to you that in reality it is 
allright. Now I will add an iodide to this silvered 
collodion. I pour a solution of potassium iodide 
into it, not drop by drop, but somewhat carelessly, 
and shuke it up in the bottle at intervals, and as a 
result, we get a very fine emulsion. You would 
find if you reversed the operation, and put the 
iodide into the collodion first, and then added sil- 
ver nitrate, you would have precipitated the iodide 
of silver at the bottom of the bottle, and in a form 
which would not emulsify at all. My advise to 
those who wish to make collodion emulsion (not 
gelatine emulsion) is to add the silver to the 
collodion (or gelatine), and then add the haloid 
salts afterwards, and you will get as perfect an 
as you choose. 

1 have already shown you the colours of different 
haloid salts of silver under different conditions. I 
showed you two bromides, two iodides and two 
chlorides, one of each of which had beon boiled in 
gelatine, and the other unmodified, and you saw 
the different colours they transmitted. To-night I 
wish to show you a new form of emulsion, which 
is adapted to certain purposes, and which is sensi- 
tivo to the red and the ultra-red rays of the 
spectrum. If I had time I could show you that 
green is the most likely colour to absorb all above 
the red, and it was for this reason that 1 worke 
till I obtained a green-blue colour for the purpose 
I hadin view. I propose to try and take a photo- 
graph with the dark rays of the spectrum which lie 
below the red. These rays, which were discovered 
by Sir W. Herschel, and whose properties were 
examined by Tyudall, by means of the thermopile, 
we cau analyse by meaus of photography. I will 
first, howsver, show you how very sensitive this 
form of bromide is to the ultra-red rays. There is 
what looks a very uninteresting picture on the 
screen, but still, it is sufficiently interesting for me 
to explainit to you. There are now, apparently, 
four black smudges, and these smudges were pro- 
duced gs follows:—A film of green bromide was 
prepared, and over it was put a card, punctured 
with holes of the same shape as the smudges, one- 
eight of an inch away from it. Above the card, 
and about half aninch away, was placed a kettle of 
hot water, having a blackened surface. After 
considerable exposure on development, I got the 
imago of those holes in the card developed on the 
plate, and the rosalt is the photograph on the 
screen. So you seo that the dark rays of the kettle, 
or rather the energy of radiation from the kettle, 
was ablo to produce an image. This particular 
kind of bromide is very difficult to manipulate in a 
lecture, but I am going to be so bold as to make an 


* A theory based on chemical decomposition has been 
proposed by Professor Tyndall; and Professor A. W. 
Wright and Mr. Johnstone Stoney have suggested that 
the bright lines do not imdicate heated matter, but are 
due to the opacity of the cometary gas to those particular 
kinds of light. 


+ Condensed from a series of Cantor Lectures delivered 
before the Society uf Arts. 


| Sectors, which is traverse 


§17 


experiment. I dare say some of you here who had 
the satisfaction of hearing Professor Graham Bell 
in hig late visit, heard him discourse about the 
photophone; that is, as you know, an instrument 
which produces sound in a telephone connected to a 
selenium cell acted on by light. In one form of 


| this instrument the light is intercepted by a revol- 


ving disc with alternate opaque and transparent 
by a beam of light 
inging on the selenium. He found, when he 
introduced between the source and the rotating 
disc a piece of ebonite, he still got the same effect, 
which was a matter of some interest. There were 
all kinds of explanations given about this remark- 
able fact. Some people supposed the ebonite took 
up the radiation, and gave it out on the other side, 
but I hope to show you that ebonite is transparent 
to the dark rays of the spectrum. I have some of 
this green bromide as a film ona plate. In front 
of that I have a piece of moderately thick ebonite. 
I propose to let the image of the carbon points 
forming the electric arc fall on the pan ; ugh 
the ebonite, by means of a lens. If the ebonite 
permeable by the dark rays, we ought to get an 
Image of the points on the bromide film when it is 
developed. As the rays have to penetrate through 
a mass of ebonite, I propose to give an exposure of 
about thirty seconds, and I dare say we shall then 
find we get the points fairly delineated. , 

F'or the sake of those who are uninitiated, I will 
show how very easy it is to develop an ordinary 
collodion emulsion plate. I am going to develop 
it with ferrous oxalate by means of a brush. 
Behind a negative is a plate coated with a collodio- 
bromide emulsion, and I will illuminate it by the 
magnesium wire. On taking it away from the 
negative, I place it in a little water, in order to 
make the developer flow, and then I brush the 
developer on the surface. It is rather a bold 
proceeding to manipulate a collodion tlm with a 
brush, but still I dare say it willenswer. [The 
image was developed znd shown.] The usual plan 
of developing these plates is to place them in adish 
and pour the developer over them. They can also 
be developed in the hand in the same way as a wet 
plate. Now there is « great comfort in the collodio- 
bromide process, in that you are able to give local 
intensity to the image; und I hold that, for real 
artistic work, the great object is to be able to give 
local intensity to any part which the manipulator 
may judge expedient, so a3 to give that tone and 
that vigour which an artist may think nec:ssary. 
In the next process which I shall describe you are 
at the mercy of your plate, avd you musi let come 
what will. The process which I refer to is the 
gelatine process, which my be descrived as silver 
bromide, held in suspension in gelatine, in the same 
way that it isin collodion. ; 

What is the reason of the sensifiveness in the 
gelatine emulsion, for pictures can be taxen in a 
tonth of the time necessiry for a wet plate, and 
perhaps a thousandth thir necessary for an ordi- 
nary dry plate? Firstof all we have seca on the 
screen in the last lectura that it has a bine form. 
But you must not run away with the idea that 
because anything is biue therefore the moiecules 
composing that emulsion are blue. It may be an 
agglomeration of red molecules, agglomerated to- 
gether in such a way that when hghtis scattered 
by it, it gives you tho ellect of blue light ; and I 
believe Lam right ia stating that the most sensl- 
tive emulsion is that in which the agglomeration 18 
in ared state, that isto say, the molecules them- 
selves are red, and the agglomeration appears 
blue—the blue is there by accident, if I may say so. 
One reason why the geistina emulsion appears sọ 
much more sensitive than the collodion emulsion 18 
thet you can use a more powerful developer. If 
you separate bromide of silver which kas been 
emulsitied in gelatine, zud which gives very rapid 
plates from the gelatine—und there is an easy Way 
of getting bromide of tilver out of gelatiuo—and 
place it in collodion, tne extreme rapidity will be 
tound to be gone, simpiy because you counort use 
a3 strong a developer 23 you can with the g lutine 
emulsiou; in fact, the property that gelatine pos- 
sesses of acting as a physical resirainer comes 
into play; each little purticie, or aggres ition of 
particles, is surrounded by gelatine, which pre~ 
vents the developer acting rapidly on them, 

Again, the fact that by builing, or by the 
amunouia process, you get a coarser cenoskt of 
bromide ot silver, also points to increas<d sensi- 
tiveness, for the reason that I tried to give point to 
in my first lecture. For when sub-brom:ce of sil- 
ver is acted on by the developer, you have Sromine, 
the last atom of bromine being taken away from 
the silver; and the moment you have ireshly 
reduced silver in the presence of bromide cf silver, 
and in contact with it, the bromide of silver can no 
longer exist, and therefore, you have fresh sub- 
bromide formed, thus:—Azg, + Ag: Pr2= 2 Ags Br, 
and this, in its turn, is reduced, and go on, until the 
whole of the bromide is reduced. The faintest 
action of light on one of these particles w.J there- 
fore show itself, which it would not do were this 
aggregation not so marked as it is scen when 
looked at under the microscope. Another reason 
of the increased sensitiveness is this (and I have 
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SCIENTIFIC NEWS. will again have a very prominent position ; but 


Ri the special feature will be the attempt to utilise 
HE deaths are announced of two men well | the water-power of the Hirschau, and transmit 
known in the world of mechanical science. | the current over three miles to work a lift and a 
Mr. Robert Wilson was the managing partner | thrashing-machine during the day, and to light 
of very tottering equilibrium ; the bromine is ready of the firm of Nasmyth, Wilson, and Co., was| up the palace garden and the Kénigplatz in the 
to be given off at th i : the constructor of the great combination hammer | evening. , 
f th a lecul a oh and ae = z ara in Woolwich Arsenal, and a few years ago re A i bmaker in the Palais Royal, Paris 
of the molecule, much more so than before it is , 3 watc ) 73 
boiled. I think the fact that you so often get ceived a grant of £500 from the Government for | lights his shop with 24 Swan lamps, worked 
fogged emulsion when you over-boil, is proof of |his improvements in the fish torpedo. The| by as many Faure accumulators, each of which 
the statement that I am making. Now, if you| deceased was seventy-nine. Mr. Robert Charles | weighs 60 kilogrammes (88y 1321b.) The 
T to ask met illustrate the sensitiveness of a| May, who died in the fifty-fourth year of his) accumulators work the lamps for eight consecu- 
P bition Boe ae yon coe to ir ox. | age, was well known at the Institution of Civil | tive hours, and the temperature of the shop is 
ome BE hose nary siloualy ti photo- Engineers, and had a large practice as consult- | said to be 10 degrees less than when gas-lamps 
graphs which you see, but I should just point out | 78 CPe™meer- , are ured, i loyed by th 
two, one by Mr. Henderson, which is a photograph The Science Observer (No 37-38) contains a Mr. Henderson, an engineer L RA Ji š 
by moonlight, and another by Mr. William Brooks, couple of diagrams showing the method of indi- Pennsylvania Steel Company at Steelton, pi Ri 
which is a photograph of some underground cellars | cating the systematic work done in sweeping for patented an improvement in converters ‘ oe 
ot Beteate, taken by lamplight. I think, if any- | comets. The diegram is divided into a number facilitates the work of lining them for ane ib 
ree! bre ey are pauan Paie can do, it is | of sqaares which are occupied by nine types | process. Hs converts the ordinary eta oc z 
atlised toe oe ae gat = conan on be | of peculiar form, the effect of which is to indi- |in which the converter dane im eta ve, In ¢ 
image. I Ree ae ee ethene anes bl ara cate by the depth of shade the work done. A wheels about 30in. in diameter, by eager a 
_ which will interest you as showin Eion api Te closer inspection gives the actual number of which the converter may be run in anc ou th 
gelatine plate can act. I propose to take an image | °”°°P 08. The horizontal lines represent} Working position for use and for repairs, re 
a: 8° | parallels of declination, the spaces between be- track consisting of the girders usually provided. 


of a rotating disc, having alternate trans t : i 
and x ee es sectors when fluminated by fhe light ing zones of 15° each. The vertical lines repre- It is said that a 10-ton converter empty of metal, 


of a single small spark. Ihave here an ordinary | sent the hours of R A.; so that each square with the bottom removed, and weighing about 
plate electric machine, and six small Leyden jars, | represents 1 hour R.A. and 15° Dec., and is further | 30 tons, can be wheeied away by two men, at 
together with a discharging machine, the knobs of | divided into nine squares which are empty or therate of about 25ft. per minnte, for which 
which are placed five millimetres apart. If the | filled with types iudicating the number of times | purpose a power truck is provided, geared five to 
Leyden jars are charged to a certain point, the | that region has been swept over. Mr. Chandler | one, with winch handles. The invention has 
ark wil leap across between these two knobs. has an interesting paper on Sawyer’s Variable been secured by petent in the United States as 
the edie er o e d ee pa The autumn meeting of the I and St al well as in England, France, Belgium, and Ger- 
ating disc whic old in my hand, etin e Iron an e : wi | s navi 
: Institute will this year be held in Vienna, and many. It dispenses with the necessity ot Devine 


behind which is placed a gelatine plate. The i iat b 
i ! E EA aay: ; t tween the con- 
image, you see, of the rotating disc is perfectly | the preliminary programme will doubtless ae oooh ladle Geet e charko down 


sharp. I dare say it will interest you to know | attract a considerable number of members : : 

i l ial hydraulic lift 

with what speed that photograph was taken. The} The special train (Chatham and Dover) will to the working level E eter nyara du 

duration of the electric spark, for a distance such | } Sept. 16th, andth willb d for raising and lowering the shells 13 superfiuoas, 

as I have here, has been measured, and found to ma Flushin " Colos = onary S Droad. ed | and room is provided underneath the converters 

be 42-millionths of a second. You have now some vii Flushing, Cologne, and Hanover to Dresden, | for the introduction of the gas main and pipes to 

idea of the immense velocity with which the spark where they will stop until the 8th, and arrive rapidly dry the converters after re-lining. 

travels, and the extreme sensitiveness of the plate at Vienna on the 19th. The business of the l aa lecti E off 

which I employ. This recalls to my mind a very meeting will then proceed with the usual excur- The Mills Building, a collection of offices om 
sions, the conversazione, and on the 21st the Wall and Broad’ Streets, New York, has been 


early experiment, made in the daguerreotype days i : 
where a piece of nswspaper was placal a Institute will be entertained by the City of wired for 5,588 Edison lamps. Ths conductors 


. rotating wheel, and by the light of a spark ob- | Vienna; the dinner will be followed by a concert consist of 1,650ft. of patent electric tubes, 628ft. 
tained from a battery of fifty large Leyden jars, a| and dance. Excursions will be made on the of lead pipe containing the taped leads, 23,658ft. 
photograph was taken of the rotating newspaper. | next and following days to Styria and Hungary, of zinc tubes, 75,909 it. of wire, and 24,162ft. 
car ihe oe words T pogany well goguen: in the one case to visit the mines and largeiron-|of wooden troughs. The Yog of as pe 
me of passage o e spark was greatly > : : was 3,774lb., besides 48 vertical cut-outs an 
longer than that which I showed you first, and ad ea E S to ndnepect iG ce aee 213 division cut-outs. Full details of this in- 


immensely thicker and more luminous. I should i ful, as there seems some 
suppose the spark from the large battery at the; We mentioned last week Mr. North’s estimate seemed pian grin fe counties as to the 


Royal Institution would take not less than a| of the coal in Natal We hear now that Prof. |  ,acautions needed to avoid the fire-riske of 


thousandth part of a second to travel, so that you ‘of the Yorkshi llege, h PA a 
20 they were labouring under better circumstances Ciena ager the slat ie EN = electric lighting. 


than weare here. I have taken a photograph of | and report Mr. Edison’s electromotograph drew attention 
this rotating disc in the camera, with only a spark ý pors. ; : .. . |to a new fact—viz., the variation of friction 
from one jar, but it was rather a ticklish thing, so | | In addition to the international expeditions to | between two rubbing surfaces, produced by 
I preferred É carry out the experiment in the way | the Arctic regions mentioned last week, there is | voltaic polarisation. Herr Koch found oxygen- 
I have Te rather is ere sani ae oe TA Rea gusto era either | polarisation to increase the friction of platinum 
te deni i ou ccul akoa ortrait of our Chait. ee ap : u Le a: BOT af ot coant z or palladium; but he got no effect from the 
a with the. greatest ease p a flash from the pee ee edi ea a T © principa | other kind. From, recent experiments M. 
| » DY objects of the expedition is todetermine whether | Krouchkoll infers that while polarisation by 

spark, in about a thousandth part of a second. that land extends in a south-easterly direct ) we 
oY ae : y direction | oxygen increases, polarisation by hydrogen 
(To be continued.) towards Cape Chelyuskin, and whether a basis | diminishes friction. His apparatus consisted of 
for further oa ga esi ae be ey ar a crystallising pan with polished glass bottom, 
too great risk. T . Hovgaard’s vessel is an | rotated about a vertical axis. A series of small 
A Coloured Reaction of Atropine and sees F po ne bar a is sae brushesof platinum, fixedinebonite and connected 
Daturine. — If a specimen of either of these ered A a a Obs » tie earn p 29 Ap with one battery pole, rubbed against the glass 
alkaloids or of their salts is covered with a little within 16 months. soe eos e made | during rotation, and tended to affect the needle 
fuming nitric acid, let dry up on the water-bath, | throughout the winter in accordance with the | of a sensitive balance attached. The pan held 
and when cold moistened with a drop of poroa programme of the international congress. a little water acidulated with sulphuric acid. 


dissolved in absolute alcohol, a violet colour is| The London and North Western have put on | The other electrod d placed i 

: : put on | The other electrode was a copper rod placed in 
aT podarena a T as gn ome new saloons for the fast service between | sulphate of copper in a porous vessel, which 
also gives a beautiful red colour if similarly treated. Liverpool and London. The new type is 76ft. | stood in a second porous vessel holding water, 
According totheauthor,0°000001grm. of atropinesal- long, with a gangway throughout, the centre of |and immersed in the liquid of the pan. By 
phate can thus bedetected. None of the other im- | the length being occupied by a luggage- box and | the movements of the balance, the effects abovo 
portant alkaloids give a similar reaction. — | an attendants’ room, in which tea, coffee, &c. indicated were observed. Half a Daniell suffices 
D. Vitali. are prepared. This latter serves to separate the | to show them. The increase and diminution. 

An Injector Worked by Exhaust Steam.— valoon into two compartments, one for ladies the | grow with the electromotive force. 

Referring to the article under the above head, | other for gentlemen. The light is compressed) A recent investigation by Professor Fischer, 
p. 467, quoted from the American Machinist, | gas, and the heating is accomplished by hot- | of Dresden, of the behaviour of phosphor-bronze 
the Patent Exhaust Steam Injector Company, St.| water pipes arranged under the seats. The| wire with reference to tractive force, shows 
Avn’s-square, Manchester, inform us that the | saloon is fitted with every convenience for com- | what a considerable influence the working of 
injector mentioncd was made for them Dy Surp: fortable travelling. the wire has on its strength; and so, how un- 


: Hamer- - f ner ee ; : : ape 
Dae Satan Uh auctor sodel on ap Electrical exhibitions arə multiplying. Besides | certain experimental results are when this is 
Transatlantic contemporary was specially pro- the combined international exhibition of gas and | not considered. On thinning the wire to about 
portioned for tuking feed at a higher temperature electrical appliances to be held at the Crystal | 0:4 of the original thickness, the force required 
than is usual in this country, and the results are | Palace during the autumn and winter, a purely | for rupture was increased threefold, and it is 
not quite equal to those obtained here—viz., | electrical show is to be held at the Westminster | thought certain that the same wire, by further 
temperature of delivery, 190° Fahr., against a| Aquarium from the beginning of November | condensation in the wire-drawing mill, and 
boiler pressure of 70lb. ‘The company inform us | until the end of February, with the attraction of | without annealing, could be made still stronger. 
PF a ae ee £1,000 in prizes. The Aquarium is in a central | In the case of telephone lines, less regard is 
acl fact. they are bound to do, for if the feed can Pi and the Oa m a Me D. serene ae flexibility an ra poe 
be fore-d utu the boiler without using live steam, | 1000h 18 engineer, will doubtless attract both ex- | as 1t is desired to span as great iny “iy With as 
and -v,.:,at increasing the back pressure, there hibitors and visitors. The exhibition at Munich | thin wires as possible. Thus, with a view to 
can be n> question as to the economy to be obtained | is making progress, and the Bavarian Kunst-jstrength and small sagging of the stretched 


by us use of the invention. gewerbe Verein has announced a prize for fittings | wire, it is advisable to use as hard-drawn wire 


suited for ure with the electric light. Edison 


no doubt it aids it very materially), that if you 
boil or heat bromide of silver, or any haloid salt of 
silver, with an organic substance, it has a tendency 
to separate into the metallic state. So by boiling, 
for instance, a gelatine emulsion of silver bromide, 
the silver has a tendency to separate into a metallic 
state; infact, the bromideof silver thenis in the state 
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as possible, provided the conductivity is not 
hereby compromised. (For details of Professor 
Fischer's work see Dingler’s Journal, July 12 ) 


A safety buifor of simple construction has 
lately been devised by a German engineer, Herr 
Heydrich, and is being tried on several of the 
Government railways in Prussia. Its action is 
comparable to that of a brake, and takes place 
after full compression of the ordinary buffer- 
springs. On the buffer-rod, before the springs, 
there is a bush or socket (Hülse) with triple 
worm, and between the spring and the bush a 
shearing ring of hard steel. In the case of a 
collision, the latter is pushed forward, shearing 
the worm, and thereby so much mechanical 
work is absorbed, that the shock is greatly 
weakened. Thus, with four buffers per csr- 
riage (bush about 4in. long), a work of 7,200 
kilogrammetres is consumed; and adding the 
work of the buffer-springs and that of the 
spring-frame, &c., transformed into heat before 
the carriage can be damaged, we have a total 
of 10,000kgm. per carriage. This corresponds 
to the kinetic energy of a carriage of 10,000kg. 
weight, at a velocity of about 16km. an hour, 
liberated by collision. This insures great safety, 
as in the case of shocks in or near stations, the 
velocity is mostly not over 10 to 15km. In new 
carriages, to avoid premature shearing of the 
‘screw, the cutting edge of the ring is applied 
not directly to the latter, but to a ring of cer- 
tain width ; and only after this has been sheared 


off does the continuous shearing of the screw 


begin. o 
Metals, it is known, can be volatilised at tem- 
peratures generally high, the use of the electric 
arc being often necessary. M. Demarcay has 
recently proved, however, that if the pressure 
be diminished, the volatilisation will go on at 
comparatively low temperatures. All the metals 
examined hitherto (the most volatile indeed), 
showed this effect. The metals were heated in 
a crystal tube by vapour, of sulphur, mercury, 
&c., the tube being conngcted with a Sprengel 
. pump, and having a U-tube, traversed by a 
current of cold water, inscrted a little way in 
the metal. On this latter the metallic vapour 
was condensed. Cadmium was thus proved to 
have volatility at 160° O, zinc at 184°, antimony 
and bismuth at 292°, lead and tin at 360°. The 


deposits in 24 to48 hours were sufficient to allow 


of weighing (5 to limgr.). M. Demargay hopes 
soon to show “that even metals like iron and 
platinum may thus bo vapori:ed at temperatures 
much lower than commonly specified. 


For ascertaining the water-level of steam 
boilers in the dark, Herren Schlag and Berend, 
cf Berlin, place a small luminous float in the 
water gauge and make luminous marks near the 
glass. The float consists of a small cylindrical 
glass capsule, filled in the upper part witha 
mixture of Bulmain’s paint and phosphate of 
alkali salt. This mixture has the property of 
. becoming luminous at temperatures of over 
80°, .without previous exposure to light. A 
grain of shot in the lower end of the float keeps 
it vertical. 


During the firat six months of 1882 the 
weather has greatly favoured Signor Tacchini’s 
observations of sunspots and other solar pheno- 
mena. Thus there were 25 days of observations 
in January, 25 in February, 26 in March, &c. 
Spots were seen each day of observation. The 
Rolar activity has been increasing, and the maxi- 
mum, it is thought, will probsbly be reached 
this year. There was a secondary minimum of 
spots in January ; the size and number increased 
‘till April, then fell off again. There were most 
faculce when there were fewest spots. With 
regard to latitude of spots last year, Signor 
Ricco has reported that there were 132 groups 
between + 7° and + 29°, with maximum at + 
20°; and 120 groups between — 3° and — 33°, 
with maximum at — 18°. The northern spots 
seem to have more duration than the southern. 
Groups below 16° are displaced towards the 
equator, groups above 15° towards the poles. 


In accordance with a recent State law of 
Massachusetts, special iospectors are now 
visiting the freight and passenger elevators used 
in Boston, to see whether they are provided 
with proper appliances for preventing a fall in 
case of breaking a rope. While all the safety 
catches tested on the tirst day checked th; fall 
successfully, there were wide differences in their 
operation ; thus, while iu one case the platform 
was brought to a stand in about an inch, in 


another a weighted platform with cam catches 


fell 28in. before it was stopped. One platform 
was checked in a very smooth and gradual 
manner in 16din. It is pointed out by the 
American Architect that the blow given to the 
guide posts by a platform weighted with 
one or two tons of goods, when brought 
up suddenly by a safety-catch after two or three 
feet of fall, would be terrific, and there are many 
buildings where the slender hard pine timbers 
would inevitably fail under such an impact, 
bringing down the whole structura in a heap. 
It would appear, further, that elevators depend- 
ing for safety merely on the multiplication of 
the suspending ropes require thorough testing ; 
for sometimes the parting of one involves that 
of the other. ; : 


Herr Noack, of Worms, has been making ex 
periments on sounds from combined flames, with 
apparatus which allowed of moving the flames, 
either vertically or horizontally, towards each 
other. The burners were brass pipes 30mm. 
long and 6mm. wide, closed with a centrally per- 
forated piece of platinum. The results were as 
follows: (1) When a horizontal. flame burns 
against a vertical, the latter enters into vibra- 
tions; the pitch increases with diminishing 
aperture of burner. (2) The pitch is propor- 
tional to the distance of the horizontal flame from 
the mouth of the vertical burner, and inversely 
proportional to the distance of the vertical flame 
from the mouth of the horizontal burner. (3) 
The pitch increases with the pressure of gas in 
the horizontal burner, and falls in the same ratio 
with increased pressure in the vertical burner. 
With equal pressure in the two burners, the 
pitch is thus constant. 


USEFUL AND SCIENTIFIC NOTES. 


— 


Testing Wine with Catgut.—The determi- 
nation of tho agtringent matters contained in wine 
is a most delicate operation. The principal 
astringent is a tannic compound called enotannin. 


uncertain, especially where there is little astringent 
matter. M. Girard has lately devised a method of 
very simple nature, which has proved to be superior 
in precision to the others. It -depends on the 
tendency of the matters in question to combine 
with animal tissues. Long ago Pelouze used skin 
to separate tannin from gallic acid; others have 
analysed bark by a process based on absorption of 
tannin by skin. Some chemists seem to have even 
tried ordinary skin in the oma of wines, but it 
is not well-suited for this. . Girard finds in 
catgut a pure animal tissue, of definite chemical 
species, a much better means of determination. He 
takes some of the fine, white violin cords prepared 
by M. Thibouville-Lamy, the last process of 
polishing with oil having been omitted. Four or 
five of these are put together. A certain quantity 
is soaked in water for four or five hours (one grain 
having previously been detached to ascertain the 
water in it); then these swollen portions are put in 
a known quantity of the wine to be analysed. This 
is quickly altered in consequence; in 24 hours 
generally, or 48 at most, all colour has disappeared. 
The tanned and dyed portions of cord are then 
dried, first in a flat dish, then in a closed vessel at 
higher temperature. A comparison then made of 
the original cord (free from water) with the same 
cord tanned, coloured, and dried, affords a correct 


‘estimate of the wnotannin and colouring matters 
‘of the wine. 


Ax American paper says the New York Custom 
House records furnish the following figures, which 
show the growth of arrivals of steam and sailing 
vessels at New York, during the years named :— 
1865, steamers, 455, sailing vessels, 4,291; 1866, 623 
and 4,284; 1879, 1,591 and 6,486; 1880, 1,895 and 
5,922; 1881,. 1,953 and 4,976. Although there has 
been a decrease of 1510 sailing vessels since 1879, 
and the number last year was only 683 more than 
in 1865, the increase in the arrival of steamers has 
been considerable. In commenting on these 
figures, an exchange says that the steamers, how- 
ever, have not increased in number to this extent, 
as the majority of them arrive at short intervals. 


AN extensive deposit of bismuth in the form of 
metal and oxide has been discovered in the north- 
east of New South Wales. Hitherto the bismuth 
of commerce has chiefly been derived as a bye pro- 
duct in the treatment of zinc, cobalt, and silver ores, 


and has commanded a price quite out of proportion | p. 


to the cost of production. From thenew mine, the 
Journal of the Society of Chemical Industry says, 
the metal can be sent into the market at a cost 
which, if the present price—6s. 8d. per lb.—were 
maintained, would insure a profit of more than 
£500 per ton. 


.| which no rain falls. 


The ordinary methods of determination are rather 
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(We donot hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that all 
communications should be drawn up as briefly as possible.) 

All communications shouid be addressed to the EDTTOR of the 
aoe MECHANIC, 31, Tavistock-street, Oovent-garden, 


All Cheques and Post-ofice Orders to be made Payable to 
J. PASSMORE EDWARDS. 

*,° In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on. 
which it appears. 


“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all othér subjects : For such a person may 
bave some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
— Montaigne s Essays. l 


——+4-—— 
A CURIOUS WEATHER SUPERSTITION 

—AGE OF STONEHENGE—MEASUR- 

ING THE HEIGHT OF LUNAR 

MOUNTAINS. 

[20357.] -THE rule with reference to the *‘ Satur- 
day Moon ’’ and St. Swithin, given by Mr. Oliver 
in letter 20322 (p. 477) has broken down conspicu- 
ously, at the station whence I write, at all events. 
We had rain on St. Swithin itself, on the 16th, 
17th, and 18th; fine weather on the 19th and 20th ; 
rain on the 2lst, 22nd, 23rd, 24th, and 25th, and 
then eleven consecutive days beautifully fine, hot, 
and sunny, without a drop. The solitary one of 
what I may call day rules in connection with the 
weather to which I attach the smallest importance 
is, ‘‘ A wet Friday, a wet Sunday :” because it is 
a very common thing in this country for two days’ 
rain to be separated by an interval of one, during 
But then, of course, it would 
be equally correct to say, ‘‘ A wet Tuesday, a wet 
Thursday ’’—and so on. 

If “Neo” (letter 20323, p. 477) will consult Sir 
John Lubbock’s most interesting book, ‘* Prehis- 
toric Times,” he will find that its distinguished 
author attributes Stonehenge to the Bronze Age. 

I very willingly accede to the request preferred 
by “A Ten Years’ Subscriber” (in query 47538, 
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485), to give him the modus operandi of measur- 
ıng mountains in the Moon. I can only, however, 
furnish some notions of the method of measure- 
ment, and of the principles on which it depends. 
For the reductions of such measures I must refer 
him to Neison’s standard work, *‘ The Moon,” in 
which the mere formulæ (with their explanation) 
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reer b pp. 564 to 660 inclusive. 
grap 4 : 
once apprehensible from a-study of Fig 1. 


Suppose that ADB represents the Moon when 
half full, or accurately in her First Quarter, and 
let M be a mountain, the extreme tip of which 


only is illuminated, the Sun not yet having risen 
on the lower part of it; then, with a micrometer, 
measure the distance AM. Now, CAM is a 
right angle; CA (the Moon’s semi-diameter) is 
known, and hence (Euclid IX., 47) the hypothe- 
nuse CM is at once found. Take CA from this, 
and the remainder is obviously the height of 
the Mountain. As the Moon is a globe, a very 
little reflection will show that the point M may be 
anywhere to the right of the line AB, as long as 
such line is:a straight one. Midler adopted, and 
modern Astronomers generally use, a different 
mode of determining Lunar Altitude altogether— 
his method consisting in the measurement of the 
length of the shadow cast by the abject whose 
height he was endeavouring to ascertain; then 
computing the altitude of the Sun above its Lunar 
horizon at a given instant, the remainder of the 
operation resolved itself into the solution of an 
ordinary right-angled triangle. It is the deter- 
mination of the Sun’s position with reference to 
the object at the instant of observation, which in- 
volves so much tedious calculation. The way in 
which the actual observations are made is indicated 
in Fig. 2. Here, CC’ are the horns or cusps of the 
Moon; CTT'C the terminator, or boundary of 
light and darkness: M the Mountain to be- mea- 
sured, and MS its shadow. First, then, we measure 
the exact length of the shadow in a direction at 
right angles to the line joining the Ousps CC’; 
next, with all possible accuracy, in the same direc- 
tion, the angle MT between the summit of the 
mountain and the terminator; and, lastly, turning 
the micrometer round 90°, we measure the distance 
MC”, or that between the Mountain and the Moon’s 
Cusp. For the operose and most wearisome mass 
of calculation necessary to deduce the height of 
the given mountain from these data, I must, as I 
have previously said, refer my querist to Neison’s 


great book. I may add that, having thus obtained |. 


the heights of certain standard objects, Midler 
compared the lengths of the shadows cast by them 
with those of others in their immediate neighbour- 
hood; thence deducing, very approximately indeed, 
the heights of the latter. 


A Fellow of the Royal Astronomical Society. 


ô EQUULEI—£ LEPORIS—3 DELPHINI. 


(20358.]—Tuz close pair (O% 535) of the triple 
star ô Equulei (E 2777) is probably the most rapid 
bin at present known. Whether a period of 
6} or 13 years (O inclines to the shorter one) is 
the more probable is et present uncertain, owing 
to the small number of observations, and the almost 
perfect equality of the two compenents. It was 
discovered by OZ, with the Pulkova refractor, on 
August 19th, 1852. The definition being extra- 
ordinarily fine, he sew the two stars just separated, 
with a power of 858; the next year he could only 
see an oblong disc, aud in 1854 the star was abso- 
lutely single. It is a vystem resembling 42 Comm, 
the elongations being trom 0°— 30° and 190°—220”. 
As far as I am aware, it has only been seen double 
at the observatories of Chicago, Lund, and Pulkova. 
The principal observations during the last twelve 
years are— 


Du. 8°. Oblong, nearly certain .. 
Oz. 210°6°. Oblong, separated at 
intervals, distance 0:29".... 1874°71 (6”) 

B. [156°4°?]. 0:2. Aslightelonga- 
tion (probably illusive).... 1877:76 (1”) 
„ No certain elongation 1878:65 (2) 

Hall. Not certainly double, powers. 
888 and 1,800 ........-6.. 1879:76 (2») 
B. 221°. 0°38'. (Unpublished) 1881:46 (1”) 
Possibly Mr. Perry would be able to measure it 
this year; next year it will presumably be single 
again. The change in C is due to the proper 
motion of A-B. The distance was 19:5” in 1781, 
it is 39" now. The exceedingly pretty pair, £ 
Leporis (8 320) has been supposed to be a binary in 
rapid motion, owing to large errors in the earlier 
measures. Hall’s measures at Washington, and 
the Cincinnati observations, show that no change 

has really occurred. Hall’s are as follows :— 


1870-73 (1") 


[0] a“ 
281-0 3'12 187611 (3 
234-9 3-16 7-12 (3: 
2813 3-05 9-98 (2") 
282-4 2°70 82:10 (3a) 


H. measured a 13” companion at the Cape 
(23761) 145:9° A A.R. 2°58. 1835°9, but he missed the 
close star, though it is now easily seen with a 6:in. 
Calver; there is a much fainter star near H.’s 
comes. Smyth observed a very distant star in 
67 °5° 210" 1832; 6 75°0° 206-4 1879. | f 

The wonderful binary 2 Delphini is opening out 
again. When Mr. Burnham discovered it, iu 1873, 
it was a comparatively easy object with his Gin. 


ers proceeded on a principle which will be at' 


The older Seleno- | refractor, and the next year I saw it with my 6#in. 


Calver. In 1879 it was absolutely single with a 
power of 925 on the 18}in. refractor at Chicago. 
The next year 3, measured it 133°6° 0-2" + 1880°7,. 
and the measures (unpublished) of last year give 
149°2° 0°26” 1881:50 ; this season it should be con- 
siderably easier. The arc described in seven years 
is not less than 136°. 

August 4. H. 8. 


CATALOGUE OF SUSPECTED VARI- 
ABLE STARS.— VI. 
(Continued from page 475.) 
[20859.]|—Pegasus — Perseus — Piscis Aus- 
tralis — Pisces — Sagitta — Sagittarius— 
—Scorplus—Scatum—Serpens—Sextans. 


anv" ber last eae 
beltis of very irr 

scarcely visible, and in others nearly as broad and 
prominent as the conspicuous S. equatorial belt. 


conditions then prevailing, except those of Aug. ô, 
which are probably fairly accurate. The spot ap- 
pears the same as it did last winter ; but is perhaps 
a little paler. . 

The equatorial white spot was seen to be a little 
preceding the f. end of the red spot on Ang. 5, 
being estimated on the centre at 15h. 35m. It 
was bright, small, and very white. Closely fol- 
lowing it was one of the dark spots seen by Mr. 
Denning (letter 20335, p. 498), to the east of the 
red and white spots, which has evidently gained 
not only on the red spot, but also on the white 
one. . 

The other features of the planet seem much ‘the 
but the north equatorial dark 
ar breadth; in some places being 


PEGASUS. hm >o, 
249.. 1 Pegasi .......0ceeee0. 21 17 + 19 17 4 Webb ? 
2505: Besse EAEI woe 324 65 Comes. Var. Col. Smyth. 
Zols: E ssc A E T 88 + 918 2°3 Gould. 
DOD: Riser e de deed caine c.c... «©6089 + DW 6 Comes Var. Dembowski. 
253. B. 600 osses ...... 58 + 27 46 63 — 8 Birmingham. 
204. Oi ak EE E See a kes 22 3 + 5 85 3°6 Gould. 
255. passes TP eee sds sacere 37 + 29 36 3 Var. Col. ‘Schmidt. 
256. Cesseses EE dae Sages 46 + 9 6 Gore. 
257. Pewcvccescccece EREEREER ET ° 48 + 8 3 Gore. 
208: Ol git olsen acetetesrage 51 + 20 0 5:6 Herschel. 
209; 500K side a ceeenshacbeiaa see 59 + 24 39 5} Franks. 
260; -05 aenean aa E 23 0 + 845 5'2 Var. Col Secchi. 
261. 59 ..... sare chasse ate es 6+ 7 56 Gore. 
262. B. 637 Soreesegessescesece 14 + 22 26 5°0 =" 0 Birminghem. 
268. 80 geass canes ais Salon sate 44 + 8 37 5'8 Gould. 
264, P. xxiii. 216 ....cssesese 47 + 1115 8:5 Struve. 
PERSEUS 
265. 17 Persei........ aie eisai . 2 44 34 29 4°9 Herschel. 
266. Beesseso PET ree 3 0 + 4030 Comes. Var. Sadler. 
267. Heis TZ)! ...ssssssseso e.. £10 + 50 1 Pierce. 
Pisc1s AUSTRALIS. 
268. L. 9086 sad sis ddros. esc wee. 22 2 — 34 37 57 Gould. 
209; Crones A E R E ; 23 — 26 44 6-0 Schmidt. 
Pisces | : : 
270. Piscium ....... errr . 014 + 222 | Pickering. 
271. B. A. Ce 203 sesse sarek 49 + 26 11 6 ' Franks. 
D712... T A E E T . 1 7 + 23 57 Comes. Var | Piazzi. 
Blox. “Grewes se ulna ON idee sigue ; S+ 656 4 —6 Webb ? 
ME. P E E galbew nce tas wee 15 + 18 8 10 Peters. 
91a A lijrsseses oTe ie e ate 3 88 + § 51 4 Dembowski.. 
210: V wckegeevecens sesed Sassi 47+ 8 8 6 Argelander. 
Dict Vi otduse seattasiewns eas 53 + 2 28 6:0 Schmidt. 
219%: AD caeeaeewsacd E E ees 25 40 + 247 4°9-— 63 Espin. 
SAGITTA. ; 
279. J Sagitter......ceccccecee 19 44 + 18 dl Comes. Var. Flammaricxn. 
2800. 0 as. T E 46 + 18 17 1 Herschel. 
SAGITTARIUS 
ISI. y Sapitt sises sireress ss 17 57 — 30 25 2-8 Gould. 
282, B. 427 E E 18 2 - 1515 8 — 0 Birmingham. 
DERG. M20" maane a ae 42 — 20 27 5'5 Gould. 
INA PEE T E EEEN 47 — 26 27 3°0 Herschel. 
IA PEE EE wees 59 — 18 55 67 Gould. 
286. ) GE 19 17 — 24 12 6G Gould 
Do Seceaat A a A 17 — 21 32 G5 — 90 (2) 
298: arais EET beweis 20 6 — 22 24 Peters. 
OO 6 gai oa Pet 
: eues siaaa da wean — eters. 
289. Scorp 99 G 9 Var. Colour. Secchi. l 
290. « (Antares) o osco s ed tte ° ao Var. Magnitude. Baxendell. j 
SCUTUM 
291. a Seuti.....esessecseeseoe 18 28 8 19 3°6 Gould. 
SERPENS. 
292. ô Serpentis s.s... PPRT 15 29 -+ 10 56 Webb ? 
298... °F ap Eene aai 80 + l5 30 63 — 0 | Birmingham. 
QOL. ai E E E A 3S + 6 48 Comes. Var. Webb ? 
905. ie, ae ebouacinnt canis 44 + 21 25 G | Franks. 
206. Bole state cet cease oes .16 3+ 1 8 6'3 — 7} | Birmingham. 
297: Be ALS Aecisiaiesewewees 17 37 - 18 36 73 — 0 ane en: 
298. 9Serpentis ..........---. 18 50 + 4 2 4-2 | | Sorta. 
SEXTANS. i 
9299; T2 Berpentid: soxcusesee 943+ 358 6-1 — 7.0 i Gould. 
800,19" Gar EEEN 58 — S59 45 —7 | Gore. 
SOT: 1S) “ise 8 wea tbeiates 10-4 oe 7 4 Secchi. 
302.. 27o ye “laeersSerdeate 20 — 3 46 | Gore. 
T. E. Espin Advantage might be taken of this to ascertain its 
W. H. Gage rotation period. he colour of this belt is rather 
T. Read paler. The south equatorial belt now appears of a 


MARKINGS ON JUPITER. 


[20360.]—Tue red spot has been seen recently 
on Jupiter’s central meridian at the following 


times ;— 
1882. July 26, p. end 16h. 23m. 
», 29, centre 14 22 
x „ 29,f.end 14 53 
Aug. 5, p.end 14 50 
3j 5, centre 15 15 
” 5, J. end 15 37 


These times cannot be relied on as being very 
accurate, because of the extremely unfavourable 


beautiful deep reddish brown, except in some 
places, where 1t approaches black. 

On Aug. 2, at 16h. 0m., two singular larger 
nearly round white spots were observed ‘between 
the north equatorial belt and the belt further to 
the north. Their appearance was rathor striking, 
and bore much resemblance to some of thase white 
spots seen in the equatorial zone for some years 
past. The whole of the interval between these 
two belts appeared unusually white. 

A. Stanley Williams. 

West Brighton, Aug. 7. 


(20361.|—Dunine the past three years the great 


and still allow slow and gradual changes. in both: 


Ava. 11, 1882. 


wed spot seen on the disc of Jupiter has bean an where the light rather suddenly curved off in an 
object of unusual interest to astronomers. As the | awkward, sickle-form, and was.soon abrupfly Iost. 


planet for the past three months has been too near | The fact is, that the water, although so placid and 


1879. | _ _. | streaks, and the one thickness of the bow would 
Accor to the formuls, the “ mean ” period isi| give insufficient light to be perceptible. 


are seen. 


nerly, and the colour reddish. 1 re-'| this little article, I have happened to see a rainbow 
markable object, which is 30,000 miles in length and | almost perfectly reflected, both as regards form and 
8,000 in breadth, has not perceptibly soma a in| colour, upon the flat wet sands of the sea-shore. 
shape, size, or latitude during three years, It has, | The watery surface being unaffected by the mode- 
however, apparently drifted in longitude about} rate breeze which was blowing, acted as a nearly 
40,000 miles, or one and one-third times its length. | perfect mirror. Although persons walking upon 
A.number of astronomers have imagined it to be | flat wet sands see the clouds fully reflected therein, 
the solid portion of the planet; but the drift in | I cannot call to mind that I ever saw this effect re- 
longitude disproves this su position. It appearsfo| presented in landscape paintings. Iam, of course, 
us that it is more probably an immense floating | far from denying that it may have been often so 
island of semi-cool matter resting in a ligni incan- | represented.” T. F. 
descent ocean surrounding the planet. acon-| — 

dation of the surface would give amat permanency, . 


ON THE CONSERVATION OF SOLAR 
the position ang enun of objects ENERGY. 


. W. Hou 20363.]—Ir Mr. C. H. Romanes (letter 2028 
Director of the Dek A ODE; [ ] (lotter 7; 


page 450) thinks the concluding paragraph in his 


Chicago, U.S., July 25. letter so very sublime, his-opinion on Dr. W. 
_—_—_ Siemens’s theory cannot be worth much. Sup- 
REFLECTED RAINBOWS. posing the energy produced by the shrinking of the 


: : sun’s body is required to assist its rotation, surel 
_ (20362.] -Some time ago, I remember a discus- | there must sous an end of it. We would zaini 
sionin your pages (see Index to Vol. XXVI.), as | nothing by it excepting a few millions of years 

to the possibility of seeing reflected rainbows, and | longer existence. It is against the laws of nature, 
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| to describeit. TBhiat 


It should be added that since E began to write. 


the Rev. T. W. Webb gave an account of one he 
had seen reflected in the Lake of Lucerne (p. 469,, 
Vol. XXVII.) 

In the Field Naturalist for August (a monthly, 
published by Abel Heywood, Manchester), is a 
paper by Prof. Stanley Jevons, the substance of 
‘which 1 beg leave to introduce to those of your 
readers who have not seen it :—‘‘ But though a 
reflected rainbow is to be seen, there are compara- 
tively few people,” says Prof. Jevons, ‘‘ who have 


sesn one. [ have all my life looked out for any | 


curious phenomenon of the sort, and have on 
several occasions seen beautiful lunar rainbows, 
which are considered rare appearances. Only two 
years ago did I for the first time notice a reflected: 
solar rainbow. The rarity of the occurrence is no: 
doubt due: to the fact that it needs the combination 
of three maparo conditions to allow of the 
observation. In the first place there must be a 
bright bow, which is not seen many times in the 
year ; secondly, he who sees the bow must happen 
to be in the neighbourhood of a piece of water 
suitablein extent and position to reflect the bow ; 
thirdly, the water must be tranquil enough to allow 
of reflection. The last condition will usually be 
wanting, because rain-clouds will in most cases be 
accompanied by wind. 

“ About two years ago, however, I saw a bright 
reflected rainbow, and what struck me much 
was that 
ter which I could not possibly have fore- 
seen. I was on asteamboat, steaming up one of the 
lower and broader reaches of the lovely Hardanger 


Fyord. The water happened to be almost perfectly |. 


tranquil, and yet at the same time a brilliant bow 
appeared upon a heavy shower of rain, which was 
falling at the further side of the fyord. The bril- 
liant colours of the bow were finely contrasted 
against the dsrkness of the cloud and of the sur- 
rounding fyelds ; and as the boat advanced through 
the glassy water, it was easy, from the head of the 
vessel, to see a bright reflection. Instead, however, 
of the perfect segment of a circle, with all the 
seven colours clearly distinguished, I was surprised 
to ses something entirely different—namely, a 
broad and nearly straight streak of confused 
whitish light, extending from the base of one side 
of the. bow to within 10 or 20 yards of the steamer, 


it assumed a form and charac-| 


and against logic, thinking that anything in nature. 
should be constant, excepting change. That aqueous 


vapour and carbon compounds may bein thestellar 
and interplanetary space is most likely, but if the 
oxygen can be dissociated by radiant solar energy 


while in a state of extreme attenuation I cannot. 


conceive how they can come back to the sun’s 
hotosphere without combining. This theory has. 
bean brought under my notice since the last. 
four years by a Mr. Gether. He, however, 
differs, inasmuch as he thinks that the aqueous 
vapours and carbon compounds leave our solar 
„system, and then are drawn into enormous forests 
‘where they are dissociated in the same way as on 
our globe. Then they are brought back by a 
stroke, similar to the blood in the lungs by the beat 
of the heart, every ten or eleven years, which he 
calls a sun year, and by that means accounts for 
the varying solar energy within that time. He 
was therefore in high glee when we had that severe 
winter three years ago, and the children in our 
house used to say “Mr. Gether has thrown coals 
,on. the sun, and before they burn properly we 
shall have a good deal more skating.” Speaking 
from memory only, I think it best to make some 
-inquiry to see whether I have made a correct state- 
‘ment, or whether Mr. Gether has improved his 
theory, and why he has not made it public. 
i J. H. Schucht. 


AND POLISHING GLASS 
SPECULA. 


|20364.]—I THINK we can now rest satisfied that 
‘we have got at the true rule to find the ratio of the 
zonal foci for testing at the so-called centre of 
curvature. We all owe our thanks to ‘‘ Orderic 
Vital,” and all the other friends that have helped 
on the mathematical side of the question. The 
second paragraph of ‘t O. V.’s’’ letter (20298) is very 
„useful, and shows that the moving of the shutter 
an inch or so from the radiant point cannot make 
an appreciable difference in the ratio of the zones’ 
po ‘‘ Prismatique,” as quoted by ‘‘O.V.,” is quite 
right. 
| $ have no doubt that our practical amateur 


GRINDING 


‘friends who are waiting for information as to the 


actual grinding, polishing, and figuring of specula, 


have had their Sg considerably put to tha 
test by the time the testing ot ; 
specula has taken; but they must remember ’ 


e investigation of 


erhups we are writing on the subject for the 

elp.of the amateurs of the next 10 or 20 years, 
and, therefore, if is better that one subject be 
treated of at a time, and fius Pee, in one: p 
in the future vols. of the “E. Mf.” This will make 


reference much.easier to fhose wito have to refer 


to the vols. in the future, and this is my reason for 
thoroughly exhausting each sabject as we go on. 
I feel T should not be doing justice to out 
friends if'T did not try to kalp oe to understand 
the shadow test, at least: as far as it can be de- 
pended upon; this shadow test is what may be 


properly called the Foucault test; it is fl i ng- 
| of' the s onm y 


corrected, or, in o 


| of guess from thebegiming to the end; thatabsclate 


one-tenth the time he coukt without it, I will 
a) ine tite shutter by rs 

across the cone rays iz very trying to the 
beginner will Be: understood, witen we con- 
sider that the imags of the radiant: poiat, or pinhole 
as it is sometinass called, is, per less than 
1-200in. in. diameter; this tie begimmes has to pass 
the edge of the sitter across by laud in the old 
way, and all. the shadows from whicli he has to 
judge are prane a moment, while he passes 
the edge of theshutter over thts 1-200in.; then he 
must have the edge of. the: skatten exactly at a 
certain point along the cone of rays, at least to the 
100th in., or else the shadows come on inma different 
way, and are, therefore, of no use; these diffi- 
culties have been too much for some (as well 
they might), who have made specula even up 
to 12in. diameter, while others, whose wor 
I have had to test, who thought they understood 
the shadow test, and were masters of it, have been 
deceived, and specula that they thought correct 
were utterly wrong; and, to crownall, I know it as 
a fact that those who have: had large experience in 
the shadow test, can at best only guess at what is 
the right amount of correction by it. Now this is 
not to be wondered at. If we understand the prin- 
ciple of the shadow test, it is a necessity of the 
case, and cannot be otherwise. The fact is this— 
The shadows from the ellipse approaching the 
parabola are exactly the same as the shadows from 
the parabola, and the shadows from the hyperbola 
just beyond the parabola are the same as from the 
parabola, the only difference being in their inten- 
sity, which intensity, tomake matters more difficult 
for the beginner, varies with the proportion of the 
diameter to the focal length of each speculum. 
The shorter the focus in proportion to the diameter 
the more intense the shadows, so that not only has 
the amateur to get the right place to within the 
100th inch along the cone of rays, and then by 
hand, while keeping the shutter im its right place 
pass it steadily across the 1-200in., but he has to 
judge, or rather guess, from the intensity of the 
shadows, whether the proper amount of correction 
has been reached, even when the proper kind of 
shadows are produced, the intensity he hus to 
allow for, according to the proportionate 
focal length to the diameter. All I can 
say is— Poor amateur! Now, with the met- 
suring apparatus a great deal of this difficulty 
is done away with, and the test becomes'a pleasant 
one, though it can never (from the nature of the 
case) be a certain one; but asit is a help to the 
zonal test as to the judging of the regularity of tile 
curve, I will attempt to describe it. But let mo 
again warn the amateur not to depend gts it, for 
hecan only (nor can the most experienced do more) 
tell from the shadow test that some correction has 


‘been obtained; whether it is just enough or too 
‘much or too little, no one can tell with certainty ; 


the best can only guess from long experiente 


‘better than the beginner. 


I will now attempt to describe the shadows ds 


‘produced by the shutter passing over the cone of 


rays from a parabola; of course I have had to 
greatly exaggerate the figure where the rays cross 
one another to make the indications perceptible to 
the eye. Of course, the amateur knows that the 
outside rays from the ellipse, parabola, and hyper- 
bola are longer than the inside rays, the difference 
being that the parabola’s outside rays are longer 
than the ellipse’s, and the hyperbola’s are still 
longer than the parabola’s; the rule of dividing the 
square of the semidiameter by tho radius of 
curvature (double the focal length for parallel 
rays) gives us the true amount of lengthenmg 
for the parabola; therefore, it is, that the 
zonal test is the only certain way of testing’ at 
ee centre of curvature. Now, letS P in Fig. 1 be 
the speculum divided into 6 zones, and the rays 1 


F22 


to 6 proceeding from the middle of these zones to 
their respective foci. I have drawn tho raysalter- 
nately plain and dotted lines, so that their course 
can be more readily traced where they cross one 
another about their foci. The positions of the 
shutter opposite the focus of each zone are seen at 


l to 6 B. e circle, F O, with the markings on it, 
represents the face of the speculum as the ows 


pass over it. Now, to commence, let the amateur 
put stop No. 1 on—i.e., leaving only the outside 
zone exposed (of course, I suppose the amateur has 
made himself master of my previous letters de- 
scribing the eee and zonal testing, 
&c.); he now puts the index to the number of 
hundredths of an inch that the focus of the outside 
zone is fonger than the focus of the centre zone 
No. 6, as shown by the rule; he now passes the 
shutter across the cone of rays, and alters the 

osition of the shutter along ‘the cone of rays by 
the adjusting screw, till the shadow comeson alike 
on both sides of the zone and at the same time. 
Ho has now the shutter at the focus of the zone 
No.1; he can now commence to test with the 
shadow test; but, before he does this, he had better 


FIQ ds. 


r 
if 


see that his centre rays are shorter than his out- 
side; for, if they are not, it is no use testing with 
the shadow test, for the proper shadows will not 
be produced ; so he had better put on No. 6 stop 
an catefully find its focus by the measuring 
screw; if it is shorter than No. 1 zone (as our 
supposed parabola would be), then he can com- 
mence the shadow testing by placing the shutter 
back to the focus of the zone No. 1, by putting on 
stop No. 1 and testing for its focus by the 
measuring-screw ; then, if the index points to the 
same number of hundredths as before, he will be 
doubly sure that he has got fle right place to test 
at ier shadow test. Now, .he has got the 
shutter at No. 1, B, position—i.e., at the focus of 
zone No. 1. He must now remove the stop and 
pass the shutter across the cone of rays by the 
shutter-screw. This will be from left to ri ht, in 
the order of the figures, 1 to7 A. Now, fot him 
observe on the figure that the first ray intercepted 
is No.4 P; then No. 3, so that when the shutter 
has advanced as far as 1 A, it will have shut off or 
darkened the spot between 4 and 3 P on the 
speculum SP, which is represented on FC by the 
dark spot 1; thus it will be observed that the first 
dark spot on the face of the speculum will be 
_ exactly midway between the outside and centre of 
the speculum. Here the shadows commence from 
in the ellipse, the parabola, and the hyperbola, so 
_ that this test does not tell the amateur which figure 
he has got; but we will proceed to suppose the 
shutter to be made to advance to 2 A, and oh, 
the ease and pleasure this can be done 
with by the shutter-screw, as compared with 
the hand, the distance being only perhaps 1-500in. 
or less; well, now it will be observed that the 
rays 6 and2 P are cut off; in other words, the 
shadow 1 C has enlarged so as to be represented by 
the shaded part 220; now this enlargement has 
been gradual as the shutter was passed from 1 to 
2A. The shutter is still further passed over the 
cone of rays to 3 A, and now it will be seen that 
the left-hand ray 1 S is intercepted, and so the 
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space frem S to 1 is darkened, and thus the shadow 
3 F will be produced while the shaded part 22C 
will be enlarged till when the shutter has reached 
4 A it has increased so as to include the shaded 
part 44 C, but having the right-hand edge 5C 
still light, while the 3 F ‘has got fully darkened ; 
with the ahutter’s advance to 5 A, the bright part 
5 F will be darkened, and now the whole of the 
right-hand half of the speculum will be in dark- 
ness, with the darkened edge 3 F increasing in 
darkness and size; now advance the shutter to 


6 A, and the shade on the right has crept out to | shad 


the left-hand half, and the shade 3 F has crept to 
the right till the part 66 Fis now covered with 
shade, and we have only the space 7 7 and 8 
left light; pass the shutter still further to the 
right to 7 A, and the part 77F is cut off, and it 
becomes shaded, leaving now only 8 F light, 
and now a little more advance of the shutter, and 
all is darkness. It will be observed that the num- 
bers at A and F C correspond to the order in which 


| 


ae 
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the shadows come on, so that by tracing the ad- 
vance of the shutter from 1 to 7 A, and as it meets 
with a number looking for that number on FC, the 
part shaded by the shutter in that position is at 
once seen. Let it be remembered that a part once 
shaded never becomes light again, so that if we 
want to see what parts are shaded when the shutter 


gets, say, to 5 A position, we have only to look for 
5 on F & and that part and all parts numbered with 


figures under 5 will be likewise darkened with the 
shutter at 5A. And, further, let it be remembered 
that the shadings gradually creep from one part to 
the next: thus the shade 1 C gradually enlarges fill 


it covers the whole of 22C by the time the shutter. 


has reached 2A. This, then, is the Foucault, or 
shadow test proper, and all that it tells is that 
the centre rays are shorter than the outside, but 
this we proved with the zonal test before we com- 
menced the shadow test, so we have gained nothing 
sofar. Of course, I suppose the speculum is pretty 
free from rings, regular in curve, and not turned 
down at the edge. 

But now we will proceed a step forward to a 
really useful application of the shadow test, and 
that is, to see by its aid, if the curve is absolutely 
regular or not. To do this we must put the 
shutter in another part of the cone of rays, and this 
must be at the focus of the centre rays. To do 
this put stop No. 5 on, and find the focus for this 
zone. See whether it is the same number of 
hundredths that it was found to be when we at first 
tested to see if the centre rays were shorter than 
the outside, to see if it was any use to go on with 
the shadow test; if the reading is the same we can 
be doubly sure that we have the right place; this 
will be No. 5 or 6 B. Now let the amateur pass 
the shutter across the cone of rays, from left to 
right with the shutter screw, and he will observe 
that the shadow will gradually pass from left to 
right to the centre of FC, and will in succession 
cat off the rays from S to 6, so that when the 


- 
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shutter gets to the ray 6, just half of the face of 
the spec. F C will be inthe darkness. This is the 
way the shadow comes on in the ellipse, parabola, 
and hyperbola ; but now, suppose the curve is not 
regular, although the centre rays are shorter than 
the outside, such a speculum with a surface as 
seen in section at Fig. 2 A will present the appear- 
ance as at B E, when the shutter is halfway across, 
which is always known by the shadow at the top 
and bottom—D, C being half-way across the face of 
the speculum; then the centre part, B, will be 
ed as shown, and a half zone of light will 
be between it and the outside shading E; the face 
of the speculum is really formed of two curves. 
Now suppose, in another speculum, when the 
shadow formed by the passing of the shutter across 
the cone of rays, at the focus of the centre rays 
and a little beyond the centre, as at C, Fig, 3, the 
curve of the outline of the shadow is not a re 

curve, as marked by the dotted line, B, C D, but 
as represented by the shaded portion, then the 
curve of the poran is as seen in section at A, 
the opposite of Fig. 2. Thus the passing of the 
shutter across the cone of rays, at the focus of the 
centre.rays, shows whether the curve is regular or 
not; thus, if in turning the shutter-screw at 8 re- 
gular rate, while the shadow is passing across the 
face of the speculum, the shadow does not move 
at aregular rate, but jumps forward every now 
and then, and its right-hand edge does not keep a 
regular curve, first concave, gradually decreasing 
in concavity till it reaches the centre, when it 
ought to be straight from top to bottom; then 
convex with a regular increase of its convexity, 
till it reaches the right-hand edge of the speculum. 
If all this is not seen, then the curve of the specu- 
lum is not regular. In all I have now said 1 have 
supposed the absence of rings, and the turning 
down of the edge. These ought to be seen, if 
present, at once by any one who has had 
the slightest experience with the shadow teat, 
especially with the aid of the ect control 
the measuring apparans gives over the motions of 
the shutter, and its place along the cone of rays. 
Tho following experiment I should advise the 
amateur to perform, as practice in the shadow test. 
First ascertain the position of the foci of the 
various zones by the index, as before described for 


.| the zonal testing ; now put the index to the num- 


ber of hundredths that corresponds to the shutter 


-.{ being at the focus of zone No. 1, pass the shutter 


across the con’ of rays, and carefully study how 
the shadings come on, by repeatedly passing the 
shutter from left to right with the shutter-screw ; 
he may stop the shutter at any point, and draw 


. {the shadings on paper. All this is possible with 


the measuring apparatus, but next to impossible 
by hand in the old way. Now put the index to 
the focus of zone No. 2, and pass the shutter across 
the cone of rays as before, studying the shadings 
where they differ from the former position of the 
shutter; then put the shutter to the focus of 
No. 3 zone, and proceed as before, studying the 
difference of the shadings, and how the difference 
is gradually progressing; thus proceed through 
all the zone foci. When at the last zone, or with 
the index a little in front, which may be 
easily guessed from the ratio of the other 
foci, so as to pass the shutter over the focus 
of No. 6 zone, the regularity of the surface 
may be studied. All this will be to the earnest 
amateur a pleasant task; the certainty and ease 
with which it can be done, and the time allowed 
for study, which the control the apparatus has 
over the motion gives, will be the means of 
learning more in one day than possibly could be 
learned in twelve months in the old way of moving 
the shutter by hand. And further, if the amateur 
has time, and will for it, he cannot do better than 
make a drawing like Fig. 1, and make the distance 
between the foci 1 to 6 B lin., as I have done, and 
putting the other foci in between at their respective 

ositions and drawing the rays from the zones on 

P to their respective foci, he can then, by watching 
the order in which the rays are intercepted, 
explain the shadows produced by the shutter, 
when it passes over the cone of rays at the 
corresponding zone focus of the actual speculum ; 
no more interesting experiment I know than thus 
to master the principles and laws we are at work 
under in our testings. It will perhaps take a little 
time to get thoroughly master of all this; but once 
accomplished it is worth all the time, and will 
make the amateur discontented with anything 
short of perfection in his speculum. 

H. A. Wassell. 
Addenbrook Villa, Love-lane, Stourbridge. 


NOTES ON DYNAMO-MAOHINES—VII. 


[20865.]—54. In all dynamo-machines.the cur- 
rent generated tends to cause rotation in a 
direction opposed to that in which the machine 
is being driven. Consequently, if ‘a current is 
sent through an ordinary dynamo-machine in 
the same direction as the current flows when 
worked as a generator, the machine will go as a 
motor backwards. Changing the direction of 
the current will not alter the direction of rota- 


Ava. 11, 1882. 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 907. 


523 


hope that it will give out in electricity the full 


tion, since the polarity of the field-magnets is € 
equivalent of that power, because some of it will 


changed at the same time as the direction of the 
current in the armature. 

55. To reverse an electro-motor the direction 
of the current through the armature must be 
changed by a switch in connection with the 
‘brushes and field-magnets; the current always 
flows in the same direction as regards the ter- 


minals of the motor. 

56. It is impossible to say in which direction 
_ the current will flow in a new dynamo-machine, 
and it is to change the direction of the cur- 
rent in a dynamo by an accidental discharge 


through it in a direction opposite to that in which. 


the current has hitherto flowed. This is a serious 
consideration in charging accumulators, for should 
the engine be stopped or the belt slip off when 
charging, the accumulators will at once discharge 
themselves through the machine, sending a current 
in the opposite direction. On starting again the 
current will continue to flow in this direction, and 
so discharge the accumulators ; moreover, the com- 
bined strength of current from accumulators and 
machine will very probably burn the latter up. 

57. To avoid this, accumulators are always 
charged by a dynamo arranged as a shunt, or by a 
dynamo excited by another machine. It will be 


understood from Fig. 16 that although the current 


DOOD 


$ 
CRE 
ACCUMULATORS 
BEING CHARGED 


ACCUMULATORS 
DISCHARGING THRO 
MACHINE 


may be reversed in the main circuit and armature 
by an accidental discharge, the current round the 
field-magnets flows in the same direction as when 


charging; consequently the polarity is not reversed. 


On aria the machine after an interruption the 


current will become reversed in the main circuit, 

. when the E.M.F. of the machine is sufficient to 
overcome the E.M.F. of the accumulators, and the 
charging will continue. 

58. Since a current in an opposite direction 
through the shunt-dynamo alters the direction of 
current in the armature without altering that of 
field-magnets, it follows that the shunt-dynamo 
when driven as a motor, always runs forwards, an 
not backwards, like the ordinary dynamo. This 
fact is sometimes taken advantage of when em- 
ploying a gas-engine as the motive power in 
charging accumulators, by making the accumu- 
lators start the gas-engine. 

It is a matter of inconvenience to drag the fly= 
wheel of the engine round two or three times b 
hand, so the accumulators are discharged throug 
the machine; and since the machine runs forward 
it starts the gas-engine without any trouble. It is 
very easy to arrange any ordinary dynamo-machine 
as a shunt, by putting a convenient resistance in 
the fleld-magnet circuit. 

59. The E.M.F. of a Faure accumulator is two 
volts. The mean resistance in charging (large size, 
about 28 to a ton) is 04 ohm, and the resistance i 
discharging -0l ohm each. ‘The charging takes 
about twelve hours with a current of 30 ampéres, 
and a fairly constant current of about this magni- 
tude will be given off continuously for ten honts. 
Since the E.M.F. required for a Swan incandescent 
lamp is 45 volts, about two dozen accumulators are 
required to light one lamp. The minimum number 
for an Edison incandescent lamp is 50. Incan- 
descent lamps of two-candle power are now being 
manufactured, requiring an E.M.F. of six volts. 


SMALL DYNAMO-MACHINES. 


[20366.]—NotwiTHsTANDING all that has been 
said of the impracticability of small dynamo- 
machines, there has not, in my opinion, been a 
single scientifically valid reason shown why suc- 
cessful current generators of this class cannot be 
constructed. In many cases, no doubt, failures 
result from ill-proportion of the various parts, 
owing to the designer’s ignorance of the physical 


laws involved. But the chief cause of failure 


appears to be the absence of a sufficient quantity of 
residual magnetism in the field-magnets to originate 
current in the armature when it is revolved. 

ti to remedy this, I should propose that one or 
aloihin steel magnets be placed longitudinally 
gon ©-9 cores of the field-magnets. Let no per- 
pends %-too much from his machine. If he ex- 
`n power upon it, he cannot reasonably 


the a ar ea of dynamo 
? 

oot- pounds, 

horse-powers, 

thing, multiply the current in ampères by 


duced by a hand-driven dynamo, we procee 


follows: Assuming the efficiency of the machine 
to be represented by the fraction two-thirds, and 
that one man-power is equivalent to rere aa 
Therefore the number of ampères of electricity 
that can be produced, multiplied by its electro- 
motive force in volts, cannot exceed 41; conse- 
uently when the number of ampères is 4, the 
electro-motive force will be 10:2, and when the 
number of ampéres is 3, the number of volts will 
be 13°6, and so on. Let us now see what candle- 
power we might expect in an incandescent lamp 
The maximum 
candle-power in an incandescent lamp has ra 
ne 
horse-power of current is equivalent to 746 volt- 
ampères, and; our hand-dynamo gives 41 volt- 
ampères, therefore we obtain the following pro- 
portion : 746: 41 : : 300: 16, from which we find we 
can expect only a 16 candle light from the energy 


one horse-power, then 746 x 1-12 x 


from a hand-driven dynamo. 


found to be 300 per horse-power of current. 


Hosein Ibrahim. 


RAILWAY SIGNALS. 


of one man-power. 


[20367. |-—THANES are due tothose correspondents 
who have so rapidly responded to my letter in your 
issue of July 14th (20267), snd I will now, with 


your condescension, reply to the several sugges- 
tions which have been made. 


I do not see any Panchos utility in weighting the 

etter 20295), so that if the con- 
necting-rod between the arm and the weighted 
lever at the bottom gave way it would fall back to 
danger, for so fewof these accidents have occurred 
that the extra expense (slight as itis) would not be 
We might, perhaps, shift the weight 
from the bottom of the post to a point level with the 
arm, but this necessitates putting the lamp lower 
down, unless we perch it up behind the arm, but 
that would not very much matter. Tho weight in 
the position shown (see figure) would, however, 


back of the arm ( 


warranted. 


look rather unsightly, and, should it require regu- 


lating, it is not so easily got at as below, oseng 


that they are sometimes of considerable size. an 


the man would have to stand on the ladder. A com- 


pensation for strained backs might frequently have 
to be paid, The specs are usually affixed to the 
arm itself on bridge signals and a 


the specs are inserted in the arms of other 
signals. Of course the hole necessary for 
the insertion of the latter materially weakens 
the arm, and, for this reason alone I think 
it desirable to have the spec separate. When 
the arms and spec were fixed on an axle, which 
was round throughout, they frequently used 
to slip after a little wear, but this is avoided 
by making the portion of the axle which 
bears them square. The wear under the latter 
condition must be very great, for them to slip out 
of position. I do not see that there is a greater 
impetus to fly to danger at 85° than at 45°, because 
the nearer to the perpendiculer the weight is, the 


greater tho weight sustained by the axle itself, 
and the less the said impetus to go to danger. 
course, as: long as the weight does not reach the 
perpendicular, and is heavier than the arn, it is 


Of 


roduced in 


To find the horse-power of a 
current, multiply the square of the current in 
amperes by the resistance of the circuit in ohms, and 
divide the product by 746 ; or, which is the ame 
i 
electro- motive force in volts, and divide the product 
by 746. Thus, if we desire to know the maximum 
current and electro-motive force that can be p 
as 


places where 
they are suspended from the roof, but sometimes 


bound to fall to sanger when the lever is taken off, 
when the wire breaks. I have not heard of con- 

necting-rods breaking by ordinary wear, as used 

in our present locking arrangements; but they are 
liable to decay, like all other worldly matter. The 
“home” aud “ starting ” signals should not throw 
different angles; it was this very discrepancy 
between the various signals which caused me to 
start this correspondence. ‘'G.’’? makes a good 

suggestion when he asks, ‘‘ Would it be any 
practical use to coat the ‘arms with luminous 
paint?’? But the question arises as to how far 
this luminosity would be visible. 

The reason for allowing the 5° above zero— 
condemned by Mr. Manock—is this—viz., axles 
wear, as do also axle bearings; but they may not. 
be so far worn as to require renewing, although 
they may allow the arm to goa little above the 
horizontal position. However, a limit must be 
fixed to this-upward inclination, and when the 
axle has gone so far as to let the arm go up to 3°, | 
it must be renewed; or perhaps the hole through 
the arm may have given way a little; then 
that must be seen to. Thin: pieces of board 
are liable to split; so are, consequently, signal- 
arms; and one or two bands of iron, or 
other metal, have to be put round to prevent 
this defect, as, should such an accident occur, it is 
more than probable that it will be near the axle, 
and allow the arm to shift. The bands prevent 
this. There is not likely to be any confusion, or 
misunderstanding of any kind whatever, if a rule 
of strict uniformity is established, never mind 
what the angles determined on may be. Mr. 
Manock’s angles I cannot ee to, and in con- 
futing them, it would be well for me to state the 
reasons why the angles given in letter 20267 were 
fixed on. A true *‘danger”-signal is the hori- 
zontal position, in which the weight should rigidly 
keep it; but owing to the decay and other causes 
previously enumerated, an allowance of 6° on 
either side of zero is made, and more than this on 
either side opens up a ‘‘ doubtful” signal, and is 
to be, and must be, emphatically condemned. As 
all our readers are aware, iron is capable of ex- 
panding 1-820th to 1-888th of its length when 
subjected to heat, and stranded iron wire is soon 
penetrated by the heat, and expansion ensues. 
Now, let a wire be 500 yards long, and let tem- 
perature be 53°; this is one-fourth of heat re- 
quired to give expansion of 1-820th, and let us 
seo what the result is. We shall find that the ex- 
pansion is about 52in. for 500 yards at 53°, and this 
is nO mean figure. 

The point at which no expansion would occur 
is 32°, or freezing-point, and as our temperature is 
not always so low as that, we must make a little 
allowance for it; and even then we see that the 
lineal extension of the wire must be great. As the 
heat varies, so varies the degree of expansion, and 
the signal arm is affected accordingly. Hence, we 
see the difficulty of defining to a nicety the “‘ clear ” 
signal; and from 45° to 85° is allowed for that 
signal, so that the error caused by expansion will 
not affect what the driver has to comprehend. If 
the signal fail from 85° to 90°, the driver /as in- 
structions to treat the condition as a ‘‘danger”’ 
signal. Between 5° and 45° is treated as a ‘‘ doubtful 
signal,” and acted on accordingly. These are the 
reasons for proposing what I have done; and this 
controversy can but lead toa good result in the 


end. 

I congratulate Mr. Harrison on his invention. 
It is a good one, provided its action is as good as 
its purpose. May I ask if the signal is returned to 
“ danger” mechanically or electrically ? 

“ A Fellow of the R.A.S.” seems rather inclined 
to hypercriticism in his remarks concerning angles, 
and i may say that other correspondents have 
described things apart from my direct question, 
instead of endeavouring to assist me. I do not for 
one moment assume, or for one moment expect, 
that an engine-driver would be able to detect to æ 
nicety how a signal stood. What I wished to 
arrive at was a ‘‘ hard and fast’’ rule whereby all 
signals might be made uniform, or as nearly so as 
possible, in the fixing. 

“ Danger” and ‘“' clear” are of course the only 
two true signals; but suppose the specs to be in 
such a position as to show half green and half red, 
what is the engine-driver to make of that? Must 
he not treat it as ‘‘ wrong,” and act on it as dan- 
ger? Again, when the curve is aT hidden 
from view through having fallen within the post, 
must not he see something is ‘‘ wrong”? And if 
he has a doubt, is he not bound to treat that 
“ doubt ” as “danger”? Virtually there are only 
two signals ; but provision must be made to insure 
decisive action when the arm does not fall far 
enough, or, through a disconnection, falls too far. 

H. Stooke. 


(20368.]—I nave read the remarks of ‘‘ Nun 


Dor.,” p. 601, letter 20344, but I really cannot seo 
that any advantages would accrue from making 
the changes suggested by him. It is quite true 
that the G.W.R. Co. did, and may still, use a form _ 
of disc signal, but in my opinion a semaphore is 
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much the best. If there were not great advan- 
tages one may be sure that the M.R. Co. would 
not at the present moment be going to the 
enormous expense of outting down every disc 


signal upon their enormous system and. replacing. 


them by semaphore signals with. ‘‘ swallow-tail ” 
arms. ‘ʻA Driver” is ame right in stating that 
the arms should not go lower than 45°, and that 


every post should be placed upon the left-hand: 
side of the line; in my opinion this is a most. 
important. point. I would even go a step further,, 
and insist that as all signals and platforms are 
on the left-hand side, that the driver’s situation. 


on.the foot-plate should be on the left-hand side. 


Before I conclude I should like to express one 
opinion which I hold most strongly with regard. to 
signals atnight. Asfar as signals go, white lights’ 
should be the 
,” or 


snould be abolished. ‘‘ Green?’ 
“all right,” “white’’ being ‘no si 
“ signal out of order,” to be treated as ‘‘ danger.’’ 
What.say my brother-drivers to the Puggorhon ? 
A. : 


THE WERRINGTON JUNCTION AND 
BELY ACCIDENTS. — AUTOMATIC v. 
NON-AUTOMATIC BRAKES. 


[20369.]—T recent accidents upon. the Great 
Northern and Great Eastern railways furnish 
most conclusive evidence in favour of efficient 
coutinuous brakes, and against those which are 
inefficient. 

Upon the 26th of June, an ress train, con- 
sisting of an engine, tender, and eight vehicles, 
fitted throughout with Smith’s vacuum. brake, 
was running near Werrington Junction, upon the 
Great Northern Railway, at a speed of about 45 
miles an hour, when one of the side-rods broke 
and tore down the adjusting-rod of the vacuum 
brake upon the engine ; this latter rod falling on 
the rails caused the tender and train to leave the 
line. The driver at once shut. off steam, and 
opened the valve to apply the vacuum brake ; this 
brake being non - automatic was, of course, 
rendered useless at the very moment when it was 
required. The engine broke loose from the tender 
and ran forward for about a mile before it could 
be stopped. The tender and train ran no fewer 
than 470 yards off the line, and finally came to 
rest with two of the carriages turned over on 
their sides. Considerable damage was done to 
rolling - stock, permanent - way, and signal 
materials, details of which occupy a page and a. 
quarter of the official report, and from this it will 
be eeen that the vacuum brake gear was more or 
less damaged on the vehicles throughout the train,. 
and was of no use whatever.. 

On Friday, the: 28th July, the Great Eastern 
Company’s 5.15 p.m. express from London was 
thrown off the line near Ely in consequence of the 
balance weight of the engine of an up train falling 
off and getting under the down express. 

The accident is very remarkable from the fact. 
that the weight, which weighed about 3cwt., 
escaped between the wheels of its own train when 
running at a speed of 50 miles an hour. 

Fortunately, the express was fitted with the 
Westinghouse automatic brake, and although the 
distance from the engine striking the obstruction. 
to the point where it came to rest in the ditch was: 
only 114 yards, the train was, by means of the 
brake, safely stopped, without any loss of life, or 
4‘ telescoping” of the carriages. 

The contrast. between a train running 470 yards: 
all off the rails, and another being pulled up in 
about 100 yards on the rails is, as the Mngineer re- 
marks, ‘ sufficiently striking.” Had the circum- 
‘stances been reversed, and the Great Northern: 
engine, instead of running away-for a mile, been 
turned into a ditch at the end of 100 yards, the 
consequences must have been of the most fatal 


character. 
Clement E. Stretton. 
Glen Magna, Aug. 5. 


HOW TO MAKE A FLAT FOR A 
NEWTONIAN REFLECTOR. 
(Continued from page 430.) 

[20370.]—Te two dises should now be rounded 
on the ‘‘jigger,’’ or bevelled to a circle on the 


faces; this will prevent chips from being detached 
from the edges, which would endanger the sur- 


faces. Great care must be used in cleaning all. 


grit from the surfaces before putting them to- 
gether. I find the best way is to hold the plates 
vertically, and blow between them just as they are 


on the point of contact; if there 13 the slightest 


sensation of grit they must be recleaned. This 
method gives us the lesser of the two possible evils, 
for if the discs are slipped together there is no 
chance of scratching. In the former way afew 
pits or bruises may be got, which are not so un- 
sightly as scratches, and do not interfere with the 

erformance. It is well to place the discs 

orizontally together on a table, and let them 
stand an hour or so before looking for results. A 
sky reflection from between the surfaces must 


reach the eye in this test. Those who have seen 
Newton’s rings produced in the usual way, will be 
prepared for the results. Now, if the surfaces are 
convex and spherical, Newton’s rings, pure and 
simple, 
narrowing as they reach the edges of the discs; the 
reverse of this if concave. If the rings are fairly 
uniform, a very near approach to flat has been 
produced; if a single colour covers the surfaces 


Will be produced—broad in the centre, and 


(I find green or red usually, and both colours, in 
testing the same 


—a result which I hope none of. “ ours’? will get 
is absence of colour. This would prove that the 


‘surfaces are so hollow or concave as to be perfectly 
‘useless for our purpose. Of course, there is nothing, 


for it but to start on another disc, and try again, 
carefully fitting tools, &c.,.as at first. Hoping that 


our aparon a achieved asuccess with the surface, 
Will 


now describe how to finish the edges.. The 


shanks’? come again into use to chip off the sides: 
of the discs to form the minor axis of the flat. 


It 
is best for the amateur to leave plenty to grind off 


ito insure neatness, so I would say leave the minor 
axis 1 3-16in., and do not shorten the major axis 
ped near enough. 
heat both discs enough to melt a little fine sealing- 
wax on the polished surfaces ; place them together, 
but do not press them too close. Leave the major’ 
axis standing out as shown Fig. 1, and let 
cool down in that position. 
now wanted with the end cut off to 46° (Fig. 2), 
also a ‘“‘ jigger” with a plate for grinding 2jin. 
wide ; the two flats are cemented on the wooden. 
chuck with pitch, adjusted while warm, and when 
set, ground into ele 

very gently, until 
will be seen that the require 
these means ; 90-hole emery should be used at first 
and alittle No. 2 to finish with, when all chip marks 
are ground ont. It then only remains to separate: 
the flats by heating, and to soak off the wax with 
naphtha or methylated spirits. The sharp edges 
may be taken off with a very fine file or a strip of 
No. 1 emery paper glued on a stick. The method 
I have endeavoured to explain in these letters may 
be used for any size of flat by simple increase of 
proportion all through. 


at all with the shanks. When chi 
A wooden chuck.is 


on the jigger, screwing. u 
rate are ground off. lt 
shape must be got by 


Prismatique. 


STRING VIBRATIONS. 
[20371.}—Pacz 197 contains my letter on this 


subject with what I thought some original cone. 
ceptions based on simple analysis of a tuning-fork,, 
represented by a hairpin. 
stirred up the ire of Mr. Stocks, p. 238, who pins 
his faith on experiments with the tuning-fork 
proper, by Prof. Guthrie (an expensive and tedious 
process), but who, however, still believes in 
Chladni’s theory, that a vibrating string is made up 
of ventroids instead of oscillating from side to side, 
the greatest impulse being in the middle of the 
string. I have stood alone for 10 years in this 
primary law, everyone contradicting me until they 
have taken the trouble to look for themselves, in- 
stead of believing the classbooks. 
professional men do not like to be disturbed, and 
will not listen till obliged; but their day will soon 
be past in the 
This month’s 
Mr. Hermann Smith, which is worth perusal, show- 
ing Chladni’s mistake. 
now been found out; but it infers a radical change 
in our ideas of the value of nodes, and, without 
offence let it be suid, that if one part of a theory is 
wrong, the whole falls to the ground. | 


This seems to have 


And, moreover, 
opular eagerness for knowledge. 
Lusical Opinion has a letter from 


It is a pity this has only 


Mr. Smith writes: ‘As in all musical instru- 


ments, the communication of transversal vibrations 
from one solid to another is invariably through the 
nodes,” &c. 


Now this I do not agree with, although it is pre- 


cisely on these ideas that the violin has been called 


the most perfect of all musical instruments—vide 
Mr. Schucht’s letter on the Berliner violin, and his. 


‘node formed between the leg of bridge and the. 


soundpost, an interval of half an inch or so. Iam 
very bold in saying that if the soundboard is moved 
or vibrated the right way, that no soundpost is 
required at all, and it will sound louder—conse- 
quently without a node. What does a node infer? 
Simply an harmonic formation, which by itself 
weakens the sound because it is only a part of the 
whole fundamental tone ; hence one harmonic is 
scarcely heard, while the total harmonics joined in 
one diameter in the centre of the string sounds the 
loudest of all. Therefore, it must be the joint 
action of all parts of the string acting from the 
middle, that communication is made between 
bridge and soundboard. I don’t expect old theories 
to be done away directly. Didn’t our grandfathers 
make a living out of them, and can’t I see the 
dealers in Houndsditch handling the precious 
relics and selling them for their weight in gold! 
This need not go on, fora useful instrument need 
not be expensive; it has only to be made the 
right way to vie with the finest expositions of the 
old masters. Time will show! The bass of our 
new violin is now perfected. But to return to 


ates by altering the position of 
the eye a very little), it is proof that a mechanically: 
true flat, or, I should say, two flats, have been:got 


but, in return, let them remember that 


this old idea of sound being imparted through a 
node or soundpost, or any other obstruction, 
woulda drum sound better or at all with a sound- 
post? Here we have plenty of pressure, elasticity, 
and free motion to and from the centre to the 
edges round the head. I won’t wait for an 
answer. Try it on with a harp, piano, or banjo. 
No; it won’t do. None of these can be called the 
most scientific instrament. Then why have a 
post added to the violin? I answer. because it is 
not a scientific instrument as usually constructed, 
requiring a post to return the vibratic 

so that the soundboard may move the righ 

way, and so unfortunately robbing the vibra- 
tions of their direct action. This is something 
like the Irishman’s crooked gun, made to shoot 
round the corner. Now then jumps up my little 
critic, and says: Ah! I should like to see any violin 
come up to mine, my dear old Amati, Klotz, &. 
Now, L never can but admire other people’s babies, 
because they are so grateful for a little: e; 
am & 
family man, and. fully expect my fledgling to come 
up to and finally surpass all. It is reduced to 
22in. in length and Sin. wide in the major width. 
A small ordinary violin is 23}in. long. Some 
going over 2ft. having strings 14in. long, which is 
very bad form indeed. To end this letter, Why 
not put a series of soundposts and so make a 
number of nodes; but this might be like to the man 


them | who said, If one feather so hard to lie on. what 


must a large number be. Fiddler. 


COLOUR. 


(20372.]—Tum reason for advising that the ‘‘ blue 
glass” to be used in the experiment on mixing blue 
and yellow light should not be cobalt glass is not (as 
Mr. Calton suggests) that if cobalt glass were used 
—‘‘in fact, something approximating pure blue— 
the unfortunate result may be green ” ; but. that I 
wished to put in as marked contrast as possible the 
very different result of mixing blue and yellow 
light, and of superposing blue and yellow glass, or 
of mixing blue and yellow pigments. I, therefore, 
chose a blue glass, which, when placed together 
with the yellow glass, allowed green-coloured light 
to pass through, which was not the case when 
cobalt glass was used. The light transmitted by 
cobalt glass, though very far indeed from pure 
blue, does not contain sufficient green for our ex- 
periment; but the glass I used, the common blue 
glass, coloured with oxide of copper, does trans- 
mit light containing a considerable quantity of 
green. The yellow glass also transmits a consider- 
able quantity of green, and when the two are 
superposed, green light alone passes through. But 
when the two coloured lights are added together, 
the resulting light is white, with perhaps a yellow 
tinge; and this light is of greater intensity than 
its yellow constituent, and not of less, as Mr. Calton 
supposes. Of course, the blue and yellow glasses 
are not pure blue and pure yellow; if they were, 
they would, when superposed, produce a black or 
opaque combination. Each contains green, and the 
sanie is the- case with any blue and yellow pig- 
ments which, when mixed, give a green pigment. 
If Mr. Calton can find a blue pigment which, when 
tested by the prism, is found to contain no green, 
and a yellow pigment also containing no green, 
then I venture to predict that on mixing them he 
will obtain a black colour. So in Mr. Calton’s 
‘(much simpler and certain test”? experiment of 
throwing light, coloured by passing through blue 
glass on to yellow paper, or that which has passed 
through yellow glass on to blue paper; the yellow 
light contains green, and the blue paper is 
able to reflect greon (does not absorb green 
in fact), though it absorbs yellow and red; 
therefore the light reflected from the paper is 
green. If, instead of using yellow light containing 
green, Mr. Calton will illuminate his blue paper by 
monochromatic yellow light, obtained from a 
(really) non-luminous flame—e.g., of a good Bunsen 
lamp—in a dark room, by sprinkling sodium car- 
bonate into the flame, he will find the paper does 
not appear green at all. 

Mr. Calton objects to the method I suggested (as 
the easiest) of mixing blue light and yellow light, 
as “‘dodgery ’’—I really donot know why ; but there 
are several other methods of experimenting which 
all lead to the same conclusion. 

If we want to use pure colours-we must employ a 
spectrum, and if wo combine (for example, by re- 
flection from strips of looking-glass upon a whi 
card, or by allowing the required colours to pass 
through holes in a screen, and then combining them 
by meaus of mirrors, or lenses, or prisms) blue and 
yeon light so obtained, we do not obtain green, as 

can testify; probably Mr. Calton has never seen 
the experiment. There is another way of com- 
bining blue and yellow light, which does not require 
a dark room, and which ought to satisfy Mr. 
Calton, but that, as I suspect, no amount of evi- 
dence would satisfy him. I mean the experime” 
in which two discs of blue and yellow (if requie 
light are caused to overlap, and it is sson thare 
overlapping. portion is: colourless. The Ugh 
obtained by viewing a small round aperty 
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light of the spectrum to pass, but alao a portion of 
the adjacent green and orange; while a blue glass. 
‘not only allows the blue to pass, but a portion of 
the adjacent green and indigo.” 

Here, I would ask, what is the ydllow which 
cuts off all rays except yellow and a portion of the: 
adjacent green and arange? But to continue :— 


‘259. Hence, if a beam of white light be caused 
to pass through a yellow glass and a hlue glass at 
the same time, the only transmissible colour 
common to both is green. This explains why blue 
and ged pee inal cue: Cee Pees 
green. e white light plunges into the powder |. } raa ; : 
fo a certain depth, and ie discharged by external, Mrcuanio whether he was justified in asserting 


A perce : | that I have said ‘‘the thing which is not.” Ire- 
decane its yellow and its blue, The gre en | peat, that if an aperture of one-tenth the circum- 


‘260. The effect is quite different when, instead R mE Ppa Pear sana pera 
of mixing blue and yellow piyments, we mix blue. o Giese. @ill Wea white sue oko colons E 
and yellow lights together. Here the mixture is a Ye, & : 


pure white. Blue and yellow are complementary eee a perce pared eres 


ST Any two colours whose mixture produces Poan all that in th labbi : 
white are called complementary colours. In the t these , Sows tha fi o overlapping experi- 
spectrum we have the following pairs of such | Ment there is an excess o green on the acreen, which 
lourn: is apparently destroyed by the white light present. 

; Bedana grenti bide MY postulate, therefore, is proved. 

Orange and cyanogen blue, though T ora Sar ary m sono ciori oat 
Yellow and indigo blue, that 4i m a thet th e on Ee y deny 
Greenish yellow and violet.” Ayre Peeve ey make white. I deny 

that they are complementary colours, though hluo 

It is with No. 260 that we have to deal. Ido]and yellow may be. 
not think I at all misunderstand the bearing of | Takea blue film—a solution of ammonio-sul- 
Tyndall’s experiments in considering that they are | phate of copper is a very good one—and lock at 
intended to prove the position he there lays down. | the fire through it. The flames, which are toler- 
To my mind, they fail to prove it, and if so, it | ably white, are clearly visible while the live coals 
still remains an open question whether the law is | are invisible. This is exactly what should bəs ex- 
true or not, unless there are other proofs to be | pected. The blue caunot allow yellow, red, or 
brought forward. orange rays to pass. Now take a purple film, one 

To prove anything we must have clear defini- | which confessedly allows the red and blue rays to 
tions, axioms, and postulates from which we can | pass. The coals glow with a gorgeous crimson. 
argue step by step. It will be beat to avoid such | As I write I have before me in the garden bright 
terms as ‘‘ wave-length,” ‘‘ rateof vibration,” &c., | yellow calceolarias, and scarlet geraniums almost 
—in fact, to treat the question as if the theory | side by side: through the purple film both area 
were yet to be established. brilliant red—almost indistinguishable in hue. I 

For definitions let us represent pure colours as | turn to the gravel path, toa stray piece of orargo 
red, blue, &c., and natural colours, all of which | peel to every place where the eye sees yellow, aud 
are impure, as red, blue, &c. Our axioms shall be | tind red. We have agreed that the ight coming 
the production of colour by absorption from white | from these objects is sifted by the film. Tho red, 
light, and my only postulate that the eye alone is | therefore, is not produced by the purple film: it 
not infallible im the matter of colour. This is| st be: existent in the yellow. Yet, if I louk at 
easily demonstrated, but will at once bo allowed | the spectrum through this same film, the yellow iz 
on reference to ‘* Notes on Lizht,’’ 278. entirely cut off, 

In Tyndall’s experiment, No. 1, he professes to} Clearly, then, every natural yeilow contains also 
produce white by the overlapping of blue and|red, and, thereforo, the phenomenon of blue zuc 
yellow dises. At the best it can be but white, for | yellow producing white is quite consistent with 
even allowing that blue and ycliow produce white, | the Brewsterian theory. 
itis clear that as the bine uud yellow pigments Of course, J admit the theory of complementary 
employed.are each capuble of allowing green to|colours. Imagine a disc on which the colours are 
pass—besides other colours—although the impres- | arranged round the contre in segments — first 
sion on the eye is that of white, it is not really so. | broadly with three segments of G0? each, red, 
This experiment, then, does not prove the position | yellow, bluo, the intermediate spaces with orange, 
laid down in 260, while, as I showed in my last | green, and purple, or still more elaborately with 
letter, it is quite easily explained in accordance! the colours bierding by slower degrees. Each 
with the Brewsterian theory. opposite pair will be complementary colours and 

As to Tyndall’s experiment No. 2, Mr. Holres|apree with either theory, us well as every-day 
asks: Where does Tyndall show that ‘what he | experience. . Geo. Smıth. 
(Tyndall) here calls the biue and yeilow contain 
between them all the colours of the spectrum ? ” 

I reply, In his “ Lectures on Light,” pp. 29, 30, 
ol, and subjoin the full quotation :— 

‘¢The synthesis of white light may be effected in 
three ways, which are now worthy of attention. 
Hero, in the first instance, we have a rich spectrum 
produced from the decomporition of the beam. 
One face of the prism is protected by a diaphragm, 
with a longitudinal slit, through which the beam 
passes into the prism. It cmerges decomposed at 
the other side. 1 permit the colours to pass 
through a cylindrical lens, which so squeezes them 
together as to produce upon the screen a sharply- 
defined rectangular image of the longitudinal slit 
(now upright). Inthatimaze the colours are ro- 
blended, and you see it perfectly white. Between 
the prism and the cylindrical! lens may be seen the 
colours tracking themselves through the dust of 
the room. Cutting oif the more refrangible fringe 
by a card, the rectangle is seen red; cutting off 
the less refraneible fringe, the rectangle is seen 
blue. Dy meaus of a thia glass prism, I deflect 
one portion of the coluurs, and leave the residual 
portion, On the screen are now 10 coloured rec- 
tangles, produced in this wav. These are complic- 
mentary colours—colvurs which, by their union, 
produce white. Note that, by judicious manage- 
ment, one of these colours is rendered yellow, and 
the other d/we. I withdraw the thin prism; ysllow 
and blue immediately comminzle, and we have 
white as the result of their union. On our way, 
then, we remove the fallacy, first exposed by Helm- 
holtz, that the mixture of blue and yellow light 
produces green.”’ ; 

If Mr. Holmes will read this carefully, he will 
see that no stopping-ofi screens are employed. The 
words are clear: “I deflect one portion of the 
colours, and leave the residual portion.” The 
card is used as a stopping-oti screen in a proliminary 
experiment. I, therefore, repeat that in this ex- 
periment, what Tyndall calla ‘‘ blue and yellow,” 
are the whole of the colours of the spectrum, so 


divided that they a poar to the eye blue and yellow, 
but, as a matter of fact, contain red. 

Mr. Holmes proposes a test experiment: that J 
should ‘‘ out off from the solar spectrum all but the 
purs blus and yellow, and then recombine these.” 

ecisely. If Mr. Holmes will tell me how this is 
to be done, how I can get blue and yellow, he will 
‘solve the great problem. 

Next, if Mr. Holmes will advertise his address, 
I will send him an apparatus, which I have had 
constructed for the purposé of rapidly revolving 
coloured discs in the lantern, and trust to his 
honour to report to the readers af the ENGLISE 


a doubly refracting prism of Iceland spar, the 
aperture being illuminated by polarised light which 
has passed through a film of selenite. The over- 
lapping portions of the discs are as colourless as if 
the selenite and prism were simply colourless glass. 
On turning round the prism a large number of 
pais of colours are obtained, each pair giving 
white light. Amongst these pairs might be obtained: 
blue and a particular shade of ae KORS 


[20373.]-—BEFORE categorically replying to the 
letters on this subject in the ‘‘ E.M.” af 28th July, 
1882, I wish to stute that both my business and my 
inclinations have induced me to study the doctrine 
of light. I write occusionally for the photographic 
journals on photographic and lantern optics, and 
have, therefore, a reputation to make or lose. I 
have devoted all the time I could spare to the study 
of the phenomena of light, with the view of 
satisfying myself step by step, and it is only after 
long and careful thought and research that I bave 
come to the conclusion that the modern theory is 
still incomplete and unsatisfactory. I therefore 
claim a patient hearing, and while allowing that I 
may err, will not alow anything else except it is 
self-evident or mathematically proven. 

It were presumptuous on my part to propound a 
theory of colour. The one propounded by Brewster 
was generally accepted until Helmholtz succeeded 
In causing it to be rejected. I do not affirm that 
Brewster is right or that Helmholtz is wrong; but I 
do say that the proofs produced by Helmholtz, and 
now currently adopted, are fallacious, and that the 
phenomena which he pointed out in connection 
with the commingling of blue and yellow light do 
not amount to poet that the theory of Brewster is 
wrong. I say this with the fervent hope that others, 
more capable than myself, will re-investigate the 
subject and clear away all error wherever it may 
lie. Indeed, I have uo theory to propound. I 
incline towards that of Brewster because I find that 
some of the phenomena relied upon to upset his 
hypothesis cau be intelligibly explained in accord- 
ance with them, and because £ believe that painters, 
whose whole lifetime is devoted to the study of 
colour, fail to recoucile the modern theory with 
their experience. Itis but a short time since that 
a lecturer on Modern Chromatics—reported in 
these paycs—announced that he had never been 
able to make a painter agree with ‘him on the 
theory of colour. Can this be right? It is the 
pride of modern science that it is true religion, the 
immutable laws of God as learnt from established 
facts. Science, therefore, is ever progrozsing ; con- 
ditions previously overlooked are carefully ex- 
amined, till, by degrees, hypotheéis is strengthened 
into theory, and theory, when found to agree with 
all observed facts, is accepted as a law. No 
philosopher, however, is justiticd in seyins that any 
law is ubsolutely cettled, but ho is justificd in 
holding to it until it is proved to be bascd, either 
on incorrect prewiscs or erroneous deductions. 
Such a case, I bolieve, we have here—erroneous 
deductions from causes overlooked in the premises. 


In reply to “ Sizma’s” courteous letter, I quite 
agree with cll the maiu points of the theory or the 
production of colour. The doctrine is so clearly 
laid down in Tyndail’s * Notes on Light” that I 
repeat them here. The itulics in all quotations are 
Tyndall's. 

‘255. Natural bodies possess tho power of 
extinguishing, or, as it is called, absorbing th» 
light that enters them. ‘This power of absorption 
is selective, and hence, for the most part, arise the 
phenomen:y of colour. 

“256. When the light which enters a body is 
wholly wbsorbed, the body is black; a body whioh 
absorus all the waves equally, but not totally, 
is grey; while a body which absorbs the various 
Waves unequally is coloured. Colour is due to the 
uxtinction of gertatu constitucuts of the white light 
within the body, the remaining constitueuts which 
return to tho eye imparting: to the body its colour. 

«237. Itis to bu borne in mind that bodies of 
all colours, illuminated by whita livht, reilect white 
light /rom thew exterior surfaces. It is the light 
which has plunged to a certain depth within the 
body, whicu kas been s/fted there by elective 
absorption, aud then dischurged from the body by 
interior retluxion that, in general, gives the body 
its colour.” 

‘255. A pure red glass interposed in the path 
of a beam decomposed by a prism, either before or 
after the uc of decomposition, cuts off ull the 
colours of the spectrum except thered. A glass of 
any other pure colour similarly interposed would 
cut off all the spectrum except that particular 
portion which gives tue glass its colour.” 

So far, by substituting the word “rays” for 
“waves.” which iu no way aiters the real meaning, 
this detini‘iou might have been written by Sir 
Isaac Newton himself? and, us far as I know, is 
absolutely correct. Tyudail, however, con- 
tinues :— 

“It is, however, extremely difficult, if not im- 
possible, to obtain pure pigments of any kind. 
Thus, a yellow glass not ouly allows the yellow 


FORECAST OF STORMS. 


(20374.]—“* THE atmosphere travels jwith us at 
an enormous velocity, through a void and airless 
region; yet no particle of it leaves us. Why is 
this? The earth exerts upon the atmcsphere the 
attraction of gravitation. As we travel it travels 
with us. As we revolve it revolves with us. 
Could the globe for the space of one hour continue 
its revolution on its own axis while the air stooc 
still, the resistauce oliered by the air to the passage 
of the earth would be such as to produce to all 
appearance such a tremendous blast as would not 
only level trees and houses, but would lift men 
and animals aud every movable thing into the 
air, hurling them in common destruction against 
the first mountain range thet might present itself.”’ 
(*‘ Chemistry of Creation,” by Robert Ellis, F.L.S., 
M.R.C.S., &e., Edition 1870 a.n) ‘There are 
tides in the air as in the sea. The hourly observa- 
tions of the barometer made for some years past 
nt the Meteorological and Mugnetical Observatory 
at St. Helena have now placed beyond a doubt the 
existence of alunar atmospheric tide. On each 
day the barometer at St. Helena stands on an 
average four-thousandth of an inch higher at the 
two periods when the moon is on the meridian 
above or below the pole than when she is six hours’ 
distant from the meridian on either side, the pro- 
gress being continuous and uninterrupted between 
this maximum aud minimum’? (Sir R. H. Ingliss, 
at the meeting of the British Association, 1547). 
“A vast air-wave has for several years been 
observed about the middle of the month of No- 
vember. It begins, rises higher, reaches its 
highest point, then subsides again to its usual con- 
dition in the space of a fortnight or sixteen days. 
Sometimes it has been observed to sot in with a 
gale of wind, and end with onealso.”’ (“ Chemistry 
of Creation,” page 1S1.) Now, it is highly probable 
that closer investigation would have shown that 
this so-called atmospheric wave in November was 
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only one of an ever-recurring series. Let us take 
another period of the year, and see how the matter 
stands. Thanks to Mr. Westwood Oliver for in- 
formation, of which I was deficient. (See letter 
20322, ENGLISH MECHANIC, p. 477), in which he 
asserts that ‘‘a gentleman examined records cover- 
ing a period of about 80 years, and as the result 
asserted that 19 times out of 20 a Saturday moon 
was followed by 20 days of wind and rain. He 
announced his discovery to the Royal Astronomical 
Society in 1848.’’) 

One gentleman finds out a periodical storm- 
‘wave in November for years past, another gentle- 
man finds out periodicity at St. Swithin, and 
the records extend over years past. And I 
have already pointed out that the normal 
period of time from one set of atmospheric depres- 
sions to another set is 20 days. Is not this toler- 
ably conclusive evidence of the operation of a 
natural law, and as the 20-days period of storms is 
not an exceptional phenomenon, may we not ex- 
pect this periodicity to continue? 

The balance of atmospheric pressure is restored 
by periodical storms, which come over us when the 
moon has lost its hold on the atmosphere and the 
sea. It is for those who have the means of infor- 
mation to follow out the inqniry here indicated, 
not by theorising, but by the examination of 
barometrical and magnetical records of the past. 
There seems to be a paucity of information on this 
question of storm pericds. One gentioman says 
you must continue your observations for twelve 
months, another says observations must extend 
over several years, yet another says I have long 
been aware of thia periodicity; but the period is 
not perfect, and therefore of little practical use. 
Now, one would have thought that a scientist 
would not have spoken thus, but would havo 
endoavoured to trace the cause of this imperfec- 
tion. Must it not be sought for in the maximum 
and minimum sunspot periods, and in the ever- 
shifting orbit of the moon? 

I beg to thank “ F.R.A.S.”’ for his kind reply to 
my query. 

The books containing the above quotations were 
not known to me when I wrote letter 20305, p. 453, 
EneuisH Mrcnanic, No. 904. 

W. M. Gardner. 


OPEN - FRONTED MACHINES— 
TRIOYOLE BRAKES. 


{20375.]—To have a good brako and know how 
to use it is of great importance to tricyclists. In 
my experiments I find the hindwheel-brake very 
defective, as it not only allows the machine to 
slip and tumble, but causes it to swerve out of the 
path by affecting the steering ; often makes the 
machine run across the road, aud before you know 
what is the matter the rider and machine are 
wrestling together; but the machine generally 
throws the rider. | 

I have fitted a double-spoon brake to my 
machine, which is a decided improvement, which 
allows the spoons to grip the wheels instantane- 
ously, and has great power over the machine with- 
out stopping it too suddenly. Ex. 


LEGAL REPLIES. 


[20376 ]—(47568.)—WirHovr seeing ‘this agree- 
ment, I cannot advise with certainty. It is neces- 
gary that a lease for more than three years from the 
making thereof, should be under seal, which, I 
understand, this is not. But it may be tbat the 
document amounts to an agreement to grant a lease 
for longer than three years, at the tenant's option, 
and this the Chancery Division would compel the 
landlord to do, presuming the agreement is clear. 
Whether or not the writing is for three years or 
more does not affect the stamp required; and 
either as a lease or as an agreement, it must be 
stamped according to a scale which is fixed by the 
yearly rent payable. If, asseemslikely, thereis only 
a sixpenny stamp, this is useless. Additional stamps 
cannot be added after the two months allowed, 
excepton the payment of the penalty. I may 
add, that in answering this question I am 
much hampered by the want of a faller statemeut 
of the case. 


(47596).— I cannot understand how any office 
insured a life without asking the usual questions 
asto health. But even though no questions were 
asked, if the insurer knew that the insured suf- 
fered from an illness and said nothing about it, 
this is a suppression of a material fact which would 
certainly void the policy. It is trus that the 
agent’s conduct in making no examination is 
strange and remarkable: but still, presuming the 
Office to have acted bond fide in taking the life, and 
to have had no reason to suspect such an illness as 
is mentioned, they would undoubtedly succeed in 
their defence to an action for the amount insured 
if they could provo that the insurer concealed 
aa fact of disease, which was within his know- 
edge. 


(47618).—It is quite certain that any documents, 
such as a lease and policy, deposited with the 


holder of a bill of sale, as collateral! security, must 
be handed over to the grantor when the sum se- 
cured is paid off. With regard to the bill of sale 
itself, I believe the same rule would apply ; because 
I am unable to see what good ground the grantee 
can have for its detention. The way to proceed 
is, after having made a demand, which might as 
well be in writing, for the delivery up of the bill 
of sale, to bring an action in the County Court for 
its wrongful detention. This would, I think, 
prove successful, unless, indeed, there is anythin 
in the bill of sale itself, or perhaps the rule of the 
society, to the contrary. . 
Fred. Wetherfield, Solicitor. 
2, Gresham-buildings, Guildhall. 


MEDICAL REPLIES. 


(20377.]—VEGETARIANISM.— This subject, on 
which I am asked by several correspondents to say 
something, is one which needs defining. Persons 
there are who object to wearing leather shoes; 
others who object to milk, eggs, &c.; while the 
majority go only so far as to eliminate from their 
use the flesh and other parts of animals which in- 
volve their slaughter. Some adopt vegetarianism 
because they object to the slaying of animals; 
others take purely economical grounds, and point 
out that one acre of ground will support five 
vegetarians, but only ene flesh-eater. Others 
again say that men are healthier, longer-lived, 
and happier as vegetarians, than as eaters of a 
diet containing flesh meat. Itis difficult to set a 
practical limit to the consequences of a purely 
humanitarian basis—much as one denounces 
anything like cruclty to animals. Admitting, 
for the suke of argument, that a man has no more 
right to murder a horse or an elephant than to 
murder another man; yet, upon the balance of 
the greatest happiness to the greatest number (say 
of oxen or sheep), I think it could easily be shown 
that fl:sh-eaters provide more happiness to these 
animals than vegetarians would; and that the 
quick and painless death by which their lives may 
be terminated constitutes but a small set-off 
against the pleasant and untroubled life which is 
conferred upon animals reared for the purposes of 
rood. I speak now not necessarily of our present 
methods of killing animals, which includes the 
bleeding to death of calves, Sc., but of a refined 
and sensible system of slaughter. The economists 
would arrive at a somewhat modified vegetarianism. 
They would still slaughter the beautiful salmon 
which multiplics in our rivers, where no other 
food could be grown, and which, descending to 
the sea as large as one’s finger, browses around 
the coast upon materials still less accessible to us, 
and comes back as large as one’s lower limb. Thus, 
in various ways, the practical outcome of the eco- 
nomist vegetarian differs from that of the humani- 
tarian. Now, if the mere multiplication of human 
beings be the end of civilisation, it is clear that 
the economists have the argument. It can be 
shown abundantly that several times as many 
people who take their vegetables—say, as oatmeal 
porridge and fruit—can live upon the land as those 
who like their ‘‘ vegetables, after they have been 
converted into beef and mutton,” as is suggested 
by an anti-vegetarian, which simply comes to the 
substitution of animal life for that of man. Here, 
again, the question rises, Is the object of civili- 
sation to multiply human beings? Or is it, rather, 
to develop a comfortable number of human beings 
of the highest possible type? For myself, I confess 
that the mere multiplication of human units would 
have no mure interest for me than the multipli- 
cation of rabbits. Igo for quality, at the sacrifice, 
if necessary, of quantity. Just as I would prefer 
a few small paintings that I could name to acres of 
vulgar canvases, 80 I would rather see » com- 
munity of 500 of the grander types of mon than 
of 5,000,000 of mere animals in human form. It 
follows, therefore, that I see nothing in mere 
humanitarian vegetarianism, nor in mere econo- 
mical vegetarianism; and that, in my eyes, the 
question turns solely upon what food is most likely 
to develop the grandest type of men. There is, 
however, in the economy argument another aspect 
than that of an increased multiplication of human 
units. The life or an individual man is mortgaged, 
first, for that amount of labour which will provide 
the man with the means of existencs; and only 
after these are provided does the man begin to 
have leisure for enjoyment and personal culture. 
Now, the simpler the food upon which he can 
exist, the larger the margin will he have, and the 
more profitable and perfect will he be as a mere 
machine for all purposes beyond those of mere 
animal existence, and the man eats to live, instead 
of merely living to eat. 

In attempting to say how one would shape one’s 
own life, if one could unroll half a century, and, 
with one’s present knowledge, begin again as a 
plastic and developable infant, what one firsat sees 
is that one would like to select one’s own parents. 
Almost the entire value of any eminent horse 
that is now before the public depends upon his 
pedigree, upon his stock. Most of our present eminent 
horses trace their pedigree back to one great horse 


of the last generation, i.e., Eclipse. Often in the 
shafts of a London cab one sees a horse with a 
Bay Middleton head on his shoulders—a head 
that once seen, even in engravings, is never for- 
gotten. But here the body of the cabhorse tells 
of some fine progenitor having been mated, but not 
matched, and the horse is no more the Bay Mid- 
dleton than a common stock upon which a beautiful 
rose has been grafted will reproduce the rose which 
it bears upon its trunk. 

If we take eminent greyhounds, eminent cattle, 
in all cases we find their value to depend upon their 
pedigree again, and no amount of feeding or of 
training will produce a racehorse out of a cart- 
colt, We cannot choose our own pedigree; but if 
when marrying we marry wisely, we shall do for 
those who come after them as much as a single 

eneration of wise selection of one parent can do. 

aking the physical make of the man’s mouth and 
digestive apparatus, the indication is that he was 
constructed to live upon grain and fruit rather 
than flesh. But the mere structure, not- 
withstanding the habits of progenitors for 
many generations, must be taken into account 
in considering what is fittest as food for the indi- 
vidual. Assuming that 100 men, accustomed 
always to live upon grain and fruit, were suddenly 
transferred to flosh food, what would happen is 
this. Some of these men would perish from their 
inability to live upon a purely flesh diet. Some 
would do indifferently well; some would take 
rapidly to flesh, and would flourish admirably upon 
it. Confine these people to an island, and in each 
generation the same result would take place; and 
thus, after many generations, we should have, in 
the survivors, a race of pure flesh-eating men, just 
as, in the Amazon, there are races of fruit-eating 
fish, and, in Norway, the cows live upon fish and 
offal. Now, were these carnivorous men suddenly 
moved to another island, where, instead of living 
entirely upon flesh, they hid to live entirely upon 
fruit and grain, the result would be a gradual re- 
version of the previous modifications. Those who 
had flourished most perfectly upon flesh would 
probably do worst upon grain and fruit, and would 
perish from dyspepsia and various consequential 
diseases. Those who did worst upon flesh would 
probably take most readily to grain and fruit, and 
such reversion and natural selection going on, the 
tribe would have become pure vegetarians again 
after many generations. Therefore the adapta- 
bility or elasticity of the digestive organs would in 
each case be a measure of capacity to survive, and 
the law of the “survival of the fittest” would 
govern the result. It must be noted that the “sur- 
vival of the fittest’ isonething, and depends upon 
the conditions ofexistence. The “survival of the 
best ” is another, and depends upon abstract ideas 
of the ultimate objectfor which the men or animals 
are designed, and upon the extent to which the con- 
ditions of existence can be varied so as to subserve 
these ideas. If, for instance, we want horses to 
ride we aim at one ideal, horses to draw brewers’ 
drays another, horses to run one-mile races anuther, 
horses to run four-mile races quite another, and so 
on. I shall not attempt to define an ideal man. 
In an ideal community we should need as many 
types of ideal men as we now have of horsesand of 
dogs, and differing, perhaps, as widely asthe King 
Charles spaniel from the bloodhound. Consider- 
ing also that Byron had a club foot, that Pope was 
a hunchback, that Milton and Homer were blind, 
that Napoleon had epileptic fits, and that theShake- 
sperian strain of blood is dissipated, the subject 
is one upon which it would be very difficult to lay 
down any general principles. But, to multiply 
people who are blind, or deaf, or otherwise physic- 
ally defective, would be bad policy, unless such 
defective persons have other qualities which clearly 
outweigh these defects. One querist (47615), for 
instance, asks :—‘‘I am engaged to a young lady, 
aged 33 years. I have recently been told that 
13 or 14 yeara ago she lost her reason through a 
bereavement, but soon regained it, and has ailed 
nothing since. I desire to know is it wise to marry 
her or to break off the engagement?” Here is a 
most important question, most intelligently put ; 
and there is no doubt that if querist discovers that 
there is marked insanity in the family, he would be 
wise to break off the engagement, and especially 
so if he himself also has insane relatives. But there 
are few families in which some mental or physical 
defects would not be discovered by a careful in- 
vestigation of two or three generations. And in 
this case, if the parents are healthy, moral, well- 
conducted people, without eccentricity ; if the lady 
is in good health, and of an equable mind and 
good temper; if her brothers and sisters are all 
right, the incident may be looked upon as a mere 
temporary attack of mental illness, likean attack of 
bronchitis or of pneumonia not at all dependent upon 
a consumptive tendency. In the latter case it would 
be wrong to disturb an important engagement such 
as this, and to do so would be to inflict a great 
cruelty upon the lady, inasmuch as the cause of 
the rupture would be sure to break out, and give 
lasting puin to herself and all her family. Butin 
such a case as this, the personal judgment of a 
skuled physician is what should be relied upon. 
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The causes of death of parents and of brothers and 
sisters may always be obtained by searching at 
Somerset House and getting copies of the certifi- 
cates of death, and these facts would be important 
as materials for judging in such a case. 

Returning to the question of vegetarianism, it 
will be seen that while fruit and grain are the food 
for which man’s mouth and digestive system are 
constructed, man yet has a most elastic digestive 
system, and that those whose parents for many 
generations did well on a mixed diet will probably 
continue to do well on a diet largely consisting of 
fiesh. Asto the nutritive properties of a sound 
practical vegetarian diet, there can be no question 
that among Englishmen of my own acquaintance, 
some of the very finest specimens of physical and 
mental developments have been vegetarians, and 
some of them also the children of vegetarians. 
Pythagoras, probably the greatest of the Greek 
sages, was a vegetarian. I believe that we poison 
ourselves with nitrogen in the large proportion of 
flash food that we now take. The one difficulty 
that I have been consulted about by vegetarians of 
very active turn of mind is s/ceplessness, and in 
more than one instance vegetarianism has had to 
be abandoned on that account. But some persons, 
undoubtedly, derive vast benefit from vege- 
tarianism. Those who desire to consider this 
subject more fully, and in detail—and the subject 
is one of great interest and importance—should 
get the “Dietetic Reformer’’ (post-free 24d. Pit- 
man, Paternoster-row), of which this present 
number now lying upon my table is a most able 
and scholarly one. Pitman also publishes some 
little pamphlets and cookery-books on vege- 
tarianism which are sound and useful. My own 
conviction is, that I should do my own work 
better, and live longer, as a vegetarian; or, at any 
rate, with almost no flesh food. For years I have 
taken no alechol, and have rather limited the 
amount of flesh I eat. Fortunately, also, I never 
could persuade mysclf to use tobacco; and I am 
of opinion that the use of tobacco lessens one’s 
freshness of memory and one’s mental endurance. 
The only reason why I havo never triel vege- 
tarianism is because I never yet have had indi- 
gestion, or, indeed, any other illness, and being 
apparently in excellent health, I drift along on the 
principle of leaving well alone. In dining out, 
aiso, it isa great infliction upon friends to have to 
eat up all their vegetables. 

NIGHTMARE (47580). — If stout, the patient 
should starve down at the rate of one pound a 
week, till at the fair weight for his height and 
make. Heavy suppers should never be taken. 
Less flesh-meat should be used, if that be now 
freely used. Lying upon the left side, and upon a 
horsehair mattress, and not covered up with an 
impermeable coverlid, is good. 

James Edmunds, M.D., &c. 

Grafton-street, Bond-street. 


P.S.—Being about to go to Norway for my 
annual holiday, I shall sce no more papers till the 
middle of September. 


SCIENCE AT SOUTH KENSINGTON AND 
THE CITY AND GUILDS INSTITUTE. 


[20378.]—WHEN the ‘‘ gentlemen who live at 
home at ease ” at South Kensington read the letter 
of Mr. E. Jeckson, p. 498, they no doubt exclaimed 
‘ Suve us from our would-be friends!” for, 
unlike Balaam, he came to praise, and has passed 
a scathing condemnation, obviously an honest one, 
for he does uot see the effect of his statements. 
The pith of Mr. Jackson’s letter is stated in the 
following sentences :—‘‘ While at South Kensing- 


ton, I received instruction and gained information 


which has enabled me to take such a position as 
would have been impossible from private study 
only. And this was not peculiar to me. I know 
a number of men now holding important (sic) 
positions in both pure and applied science who 
could not have hoped to have attained such posi- 
tions had they not have been fortunate enough to 
get to South Kensington.” From these sentences 
it seems clear that the persons referred to were 
students at South Kensington, not merely members 
of science classes and candidates for science certi- 
ficates. Now we follow on. ‘One is a teacher 
of science under a school-board, another is in a 
corporation surveyor’s office, a third chemist in a 
large chemical works, a fourth science master in a 
grammar-school,’’ and so on. Mr. Jackson does 
not say what he is himself, but he shows that 
one-half of the instances hs quotes have actually 
gone astray from the very objects of the Science 
Department, especially if, as 1 assume, they were 
students of South Kensington itself; for no sooner 
did these men get a little scientific training than 
they departed from their trades, and never acted 
as leaven at all—although Mr. Jackson assures 
us that the majority would still have been 
earning their living in a workshop but for 
the Department at South Kensington. Permit 
me to ask, is there any lack of science 
teachers of the usual type—any lack of chemists, 
or of suitable persons for the duties of a corpora- 


tion surveyor’s office? for if not, it seems to me 
that the public is being taxed for the benefit of 
individuals. Had these gentlemen remained in 
their workshops, without the benefit of South 
Kensington, they would, no doubt, by their native 
nous have made intelligent workmen; had they 
remained there, with the knowledge gained at 
South Kensington, they might, or they ought to, 
have been of great benefit to their particular 
workshop. I do not mean that of necessity they 
ought to have stuck to the bench; but you may 
depend upon it that if South Kensington is to be 
utilised for educating or fitting persons for occupa- 
tions which are supposed to be higher in the social 
scale or better paid, the British taxpayer will 
begin to howl loudly. By all means spread a 
knowledge of science—if you can reach them, down 
even to the lowest ranks of the labourers ; 
but don’t inculcate the notion that it is 
worth studying merely with a view of bettering 
oneself. It should be distinctly understood that 
science students selected for the special course at 
South Kensington are not educated for their own 
especial benefit, but for the good of the country 
at large. Mr. Jackson’s letter deals, however, 
only with the fringe of the subject; for the ques- 
tion really is, what amount of good is done amongst 
the many candidates for the examinations? Un- 
doubtedly many of the teachers who hive graduated 
at South Kensington are up to their work ; but it is 
incontestable that many more are only school- 
masters tempted by the extra grant to qualify in 
certain subjects—such subjects, moreover, being 
those of but little value to their pupils, even sup- 
posing the masters were competent to teach them 
thoroughly, which they are not. I speak from experi- 
ence. Mr. Jackson says that ‘‘ not even the teachers 
themselves, much less the Department, can be held 
responsible for these answers ’’ (that is, those quoted 
on p. 463). If the teachers are not responsible, 
permit me to ask who is? Candidates do not 
attend examinations unless they have been pre- 
pared somewhere, and with all deference to Mr. 
Jackson’s opinion, I think he will find that the 
majority of people will say that the teachers (save 
the mark) are responsible for sending such 
crammed birds tothe plucking, and the department 
is responsible for such ‘‘ teachers.” 


In your ‘Scientific News” (p. 496) you quote 
the energetic denunciation of Prof. Graham re- 
ferring to the examinations of the City and Guilds 
Institute, but if you look at the figures given in 
Table III., you will see that the case is as bad 
as bad can be. There were 41 candidates in 
‘*breadmaking,’’ and only one passed! Of these 
38 were taught in classes the teachers of which 
receive payment by results, and three were from 
other institutions or were private students. The 
solitary caudidate who passed belonged to the latter 
category, so that for candidates trained in classes 
under the rules of the Institute, or connected to 
it, Prof. Graham returns the percentage of failures 
as 100! In brewing there were five candidates 
from the science classes, and 80 per cent. failed ; 
21 from other sources, and only 9°5 per cent. failed. 
Totakelarger numbers—in mechanical engineering, 
there were 397 candidates from science classes, and 
5l:3 per cent. failed; 126 from other sources, 
and 31°7 per cent. failed In mine surveying, of 
87 science class students 55'1 per cent. failed ; of 12 
candidates from other sources all passed. It is 
worthy of note that the solitary pass in bread- 
making was a pass in honours, and yet one would 
think that that is an industry of which, at least, 
something ought to be known by the candidates 
sent up by so-called teachers. 


If your readers will refer to Whitaher’s Almanac 
they can see the large sums paid as salaries to the 
officials at South Kensington, and it will not be 
surprising if, with a falling revenue and increased 
taxation, the British public shortly demands to 
know what they do for their money. A careful 
digest of the Tables shows that what I may call 
private students are by a long chalk far in advance 
of the students of science classes. The summary 
does not show that fact, because in many subjects 
there were no candidates from science classes at 
all. I recommend a perusal of the Report to those 
interested in the subject—especially the Pass List. 

Nun. Dor. 


PRESSURE OF WIND. 


{20379.]—AsI did not read the paragraph on 
page 143, but only the version of it given in the 
query on page 461, this accounts for my remark 
that ‘the figure in the ‘E.M.’ is evidently a 
misstatement.” I did not therefore deny that 
with an hourly velocity of 50 miles the pressure 
was 49}1b., but that with a velocity of 50 miles an 
hour the pressure on the square foot was 49}Ib. 
This ‘‘ F.M.S.” might have seen had he read my 
letter carefully. 

It is quite true that mere contradiction or state- 
ment is of little value unless supported by con- 
firmatory evidence, and when I said that such a 
velocity as d3lb. on the square foot, was unknown 
in this country, and spoke of the erroneousness in 


the registration of such high pressures, I did not do 
so without the support of such evidence. 

Are we to believe that every structure that is 
now errected, including even those which are 
“ jerry-built,’’ is calculated to resist such a 
pressure as even 40lb. per square foot’ If we areto 
trust our anemometers, such must be the case; 
otherwise, far more damage would be caused, than 
what we now observe, which does not often exceed 
broken windows and loss of slates. That build- 
ings are not subjected to such a high pressure as 
this, we conclude from the fact, that tall factory 
chimneys, and other structures of a more or less 
fragile nature, which are certainly not calculated 
to resist a pressure of 401b. on the square foot, have 
remained intact, notwithstanding many a storm 
and in spite of the anemometers. Again, railway 
carriages, it has been ascertained, are overthrown 
by a pressure of from 30 to 401b. per square foot. 
[Vide Report of Committee appointed to consider 
the Question of Wind Pressure on Railway 
Structures, on July 29th, 1880] Now if such 
pressures as these were as common as the anemo- 
meters would lead us to suppose, the upsetting of 
a railway carriage would be no unusual occurrence, 
and it would not be necessary to have a pressure of 
93!b. per square foot to overthrow a locomotive. 


These remarks on the force of the wind do not 
apply to air-currents above a certain height from 
the earth, foritis known that as we ascend the 
wind can blow with much greater violence, owin 
to the absence of friction which terrestria 
currents experience. Thus Mr. Simmons may 
easily have reached a velocity of 130 miles an hour 
in his recent balloon voyage. But I would venture 
to assert, from the considerations before mentioned, 
that we never have such a storm as that on the 
surface of the earth. 

i do not consider that ‘‘F.M.S.”’ proves in at all 
u conclusive way, that Mr. Hawksley’s formula and 
table are ‘‘ worse than useless,” and the only 
apparent ground upon which that conclusion is 
founded, is, that the connection between velocity 
and pressure as illustrated in the formula does not 
coincide with what the anemometers give, and it 
does not seem to strike him that the latter might be 
at fault, for he remarks that “ the only trustworthy 
data are the actual pressures registered.” Now as 
there must be some connection between the velocity 
and pressure, perhaps ‘‘F.M.S.’”’ can suggest 
a better formula than that given by Daubuisson 


sy? 
(P = > which applies not only to atmospheric 


air, but to any liquid) or point out where the 
error lies. With regard to the pressure of wind on 
a structure, I think the opinion of such an eminent 
engineer as Mr. Hawksley should have some 
weight, as he speaks, not with the voice of a mere 
theorist, but as a practical man, and he considers, 
‘‘ that for structural calculations a pressure of 401b. 
on the square foot may be safely adopted, notwith- 
standing some common anemometrical observations 
to the contrary.” I quite agree with “ F.M.S.” 
when he remarks that * velocity per hour ” is mis- 
leading when pressure applied for one second will 
destroy, still in atable it is of course useful to 
have the velocity in miles per hour, as well as in 
t‘ feet per second.”’ 


Worthing, Aug. 7th. C. H. Romanes. 


Errata.—Amateur Surgical Appliances, 
p. 499.—In letter on above subject. in line 2, first 
col., p. 499, for ‘‘cut’’ read * at; and in next 
line for *‘ jin.”? read ‘‘ lin.”’—N. S. HEINEKEN. 


eS ———— TS 


Tracing on Cloth.—A correspondent of the 
Moniteur Industriel refers to the difficulties en- 
countered in tracing upon cloth or calico, especially 
the difficulty of making it take the ink. In the 
first place, the tracing should be made in a warm 
room, or the cloth will expand and become flabby. 
The excess of glaze may be removed by rubbing 
the surface with a chamois leather, on which a 
little powdered chalk has been strewn; but this 
practice possesses the disadvantage of thickening 
the ink, besides, it might be added, of making 
scratches which detract from the effect of the 
tracing. The useof ox-gall, which makes the ink 
“ take,” has also the disadvantage of frequently 
making it “run,” whileitalsochanges thetint of the 
colours. The following is the process recom- 
mended :—Ox-gall is filtered through a filter paper 
arranged over a funnel, boiled and strained through 
fine linen, which arrests the scum and other im- 
purities. It is then placed again on the fire, and 
powdered chalk is added. When the effervescence 
ceases the mixture is again filtered. affording a 
bright, colourless ee if the operation has been 
carefully performed. A drop or two must be 
mixed with the Indian ink; and it also has the 
property of effacing lead-pencil marks. When the 
cloth tracings have to be heliographed raw sienna 1s 
also added to the ink, as this colour unites with it 
the most intimately of any, besides intercepting the 
greatest amount of light. 
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REPLIES TO QUERIES. 
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*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


[45964.]|—Glass ‘Transparencies (U.Q.)— 
Many thanks to ‘‘M.I.C.E.,’” p. 64, but the trans- 
parencies he speaks of are an entirely different 
thing to those to which I refer. The latter are 
often:as large as 20 ‘by 24in., and havemo film of 
any kind upon their surfaces. They are glazed 
into window sashes, and not acted upon by :the 
weather. They have'the appearance of roughly- 
ground glass.—AN OLD FELLOW, Melbourne. 


[46748.]—Sharpening Carpenters’ Saws.— 
Wil “ Jack of All Trades’’ kindly say if he means 
that each of the teeth 5, 6, 7 in Fig. 3 should be 
sharpened on both sides when in the position 80 re- 
presented, or that the fronts of those set fram you 
and the backs of those set to you should be shar- 

ened when in the position so represented ?—Tmo 
ONUM. 


[46841.]—Vacuum Pump.—I expect, ere this 
reaches England, J. R. Edginton will have dis- 
covered or had his error pointed out by some 
readers of the “E.M.” owever, in the event 
of such not being the case, I supply the required in- 
formation. ‘‘J.R.E.,’’ in not constructing his pump 
pero according to my description (p. 34), 

as completely nullified its action. For the pump 
to.act with a reservoir of mercury raised above 
bulb A, it would require that the top of tube F 
should be full 30in. above the surface level of 
mercury in the reservoir when at its highest point. 
This was, in fact, the original design of my pump, 
but in order to make it more compact and prevent 
the necessity of raising a reservoir of mercury 
(a somewhat laborious matter), I designed the 
torce pump at the base of the stand, the length of 
tube B being such that on production of vacuum 
in A tho height between surface of mercury in 
cylinder C end junction of F with B is over c0in. 
This being the case, it is only necessary that the 
top of tube F be about 2in. cr 24in. above the bend 
between A and J. The length of vertical portion 
of F in mine is llin, the upper angle being 3in. 
abovo the bend between A and J. The cylinder C 
must be made of iron, and by having plenty of 
leverage in handle E, the work is comparatively 
light. I notice one reader has failed to obtain a 
current from my secondary battery, although the 
sulphate of copper solution was al! decomposed. 
This is evideutly owing to his having deposited 
the copper onthe amalgamated lead plate. —HENrY 
SUTTON. 


[46859.]—Indigo-Blue Dyeing.—I am ver 
sorry indeed that *‘ Biackwater’’.should think that 
his frieud, Mr. Simpson, was treated rather un- 
generously. <“ Blackwater” says that a woad vat 
will dye 700 yards of serge navy blue with 121b. of 
indigo, at Gs. per lb., and wishes to know what 
quantify Read-Holliday’s process will produce. Of 
course, it is important to know the weight of the 
cloth, for navy blue serge, like other cloths, differs 
in weight. 


point which may be of advantage ‘to the consumer 
is that they send the indigo out of uniform strength, 
which everyone knows cannot be obtained in the 
drug as imported. They do not use anything 
beside the chemical substances I have enumerated. 
A very fair idea of the manner in which reduction 
is accomplished is given in ‘the little book on 
‘‘ Dyeing and Tissue Printing,” by Crookes, lately 
published. There, however, it states, that scrap- 
zinc is employed, which is an error; zinc-dust is 


used in its stead. I am sorry I cannot tell the cost. 
as against that of woad vats; but I believe the 


majority of users of the new process say it costs 
more than the old method ; the extra cost, however, 
is more than counterbalanced by its being so much 
more expeditious, &c.; all this, however, you can 
find out for yourself ‘by using it against the woad 
process. I wish. to say, in conclusion, that the 
statement I make ‘as to the reduction is not from 
hearsay nor book knowledge, but from personal 
knowledge. Iam much obliged'to ‘‘ Blackwater” 
for his thanks. —S. J. SIMPKIN. 


[47029.] Difficulty with Ooil.—To Mr. Lan- 
CASTER.—Now satisfy yourself that the wire you 
have removed is good throughout its entire length, 


then commence re-winding, and leave out two coils. 


from each end in every successive layer, carrying on 
the insulation from end to end as before. The 
middle will, of course, be even then thicker than 
the two ends. You ought. to have a coil as nearly 
perfect as possible.—W. J. LANCASTER. 


[47219.] — Textbook of Physiography.— 
Thanks to “S. R.” I am acquainted with both 
Huxley’s and Geikie’s manuals, but neither goes 
over all the ground required for the advanced stage 
of the Science and Art Department.—A. J. SMITH. 


[47223.] — Bird-Cage Making. — ‘‘ Querist ”’ 
would require a pair of good wire nippers about 
Tin. long, two pair pliers (round and flat nosed), 
awls size of wire and brads used, and a true square 
is indispensable. He had better buy a common 
cage aud work upon its principle as to posts, &c.; 
but if he will-advertise his address, and communi- 
cate with me, saying what he requires, I will with 
pleasure assist him either with advice or drawings. 
—Hanpy Man. 


[47228.]—Telephone.—I should advise you to 
put loz. of No. 36 silk-covered wire on each 
bobbin, ‘the size of which should be ?in. diameter 
(cf ends), and ljin. long, made of cardboard, with 
wood ends.—BEETLE CRUSHERS. 


[47239.]—Biliousness—Bijle,—I think Mr. 
Nolan will find the following correct;—The bile 
is mixed with the blood in the process of digestion 
and blood manufacture. Itis the duty of the liver 
to extract the bile from the blood and pour it into 
the bowel. If this duty is neglected the bile is 
carricd with the blood through the system, reach- 


y | ing the delicate veins of the head, and producing 


severe bilious headaches. From which arrange- 
ment I think we may gather the following: cer- 
tain materials require bile to pass them throu;h 
the bowels, which bile they contain in the quanti- 
ties required. If the liver does not perform its 
duties in secreting and excreting the bile, we 
not only have bilious headaches, &c., but also 
stoppages in the bowels, &c. Moral.—If the liver 


I have calculated it, however, at 1202. | is out of order. don’t take material containing too 


per yard, which would give over 5201b. weight. {much Dbile—Joun ALEX, OLLARD, F.R.M.S. 
Now, to dye that all indigo to the depth of colour Enfield. ; i 


that the writer of this i3 in the habit of doing 
daily, 13 simply an impossibility. I cau assure him 
that if he can dye 700 yards of cloth, the weight 
that has been calculated at, with that amount of 
indigo, he need not trouble himself about auy other 
process. Read-Holliday’s process of indiyo-blue 
dyeing is as expensive, perhaps more so; but the 
time to dye TCO yards of cloth in a woad vat, Read- 
Holliday’s proccss will dye 1,200 yards a much 
better colour, less cost in the cleaning; so that, 
time being money, the new processis preferable to 
the old. I trust “Blackwater” will kindly state 
the weight of his 700 yards of serge, and give some 
idea of the depth of colour, and perhaps I shall be 
able to give him some practical information. In- 
digo-blue dyeing, in the manufacturing of woollen 
goods, is alarge item, and itis important to manu- 
facturers to ascertain the cheapest and most 
durable method.—J. ORMISTON. 


[46859.]—Indigo-Blue Dyeing.—I do trust J. 
Ormiston will not suppose I am answering his 
note—but to ‘‘ Blackwater’’ I wish to explain that 
the mysterious preparation of indigo sent out by 
R. Holliday and Sons is merely that drug ina 
reduced state, so that the dyer has only to use zinc- 
powder, bisulphite, and lime in small quantities to 
get the vat into condition. (I do not know what 
term the dyer would use for this.) You are not 
obliged to buy indigo in this state, but can reduce 
your own by making an arrangement with the 
firm. You will, no doubt, understand -that, 
manufacturing this bisulphite of soda, and being 
very large buyers of zinc-powder and indigo, and 
by the employment of special plant, they can 
supply small consumers at a lower rate than they 
could reduce the drug for themselves; another 


[47261.] — Arsenic in Wall-paper.—Whea 
powdered arsenic is dropped into chlorine it im- 
mediately takes fire, producing arsenic trichloride 
AsCl,. {[ should advise you to scrape the wall- 
paper and drop some of the powder into a jar of 
chlorine gas. I suppose, from your query, you 
understaud something about chemistry. Another 
way is to mix with it some ammonium sulphide, 
NH,HS, which gives a yellow precipitate.— 
BEETLE CRUSHERS. 


[47267.]—To Chemists.—Thanks to ‘ Video ”’ 
for his reply, but quicklime slaked with water 
would not answer my purpose. I want a mixture 
of chemicals that in small quautities will produce 
considerable heat gradually. Would a mixture of 
iron-filinys and sulphur: answor, and if so, in what 
proportion? ‘Surely any practical chemist could 
answer this query. “ Video” says I appear to 
think, by asking twice, that I am entitled as of 
right to a reply. I think that all replies to queries 
in the “ E. M.” are obtained by courtesy. l have 
answered many on subjects I understand, and have 
felt a pleasure in doing s0.—CALORIC. 


(47274.] — Illuminating Clock.—Why not 
dispense with reflectors, &c., and paint the hands 
and figures of the clock with Balmain’s luminoas 
paint’ Then the time would be plainly seen in the 
dark, and the expense is trivial. If your clock has 
its hands and the figures gilded, probably you 
would not care to spoil the look of them in the 
daylight ; therefore you could paint the face with 
the luminous colour, leaving the hands and figures 
gilded ; then in the dark the figures and hands 
would appear black on a luminous ground.— 
BEETLE CRUSHERS. 


idea. 


[47277.]—Engine.—This is one of those queries 
which no one can possibly feel inclined to answer, 
except'by referring the querist to previous replies. 
What does the querist mean by “the piston is 
out off for a crosshead”? ? Undoubtedly such an 
engine might be made to work a sewing-machine, 
and probably a flywheel weighing 14lb. would suit 
it as well as anything else. Really, ‘T. B.,”’ you 
should read up back volumes, or, at all events, 
learn sufficient to state explicitly what information 
it is you do want.—Essar. 


[47281.]—Trioycles.—‘‘Cherophus,’’ whoever 
he may be, should, before he writes, be sure.that: 
he knows what he is about to write, and not make 
any erroneous statements. He may be—and most 
likely is—unconscious of having misrepresented 
me; but, at the same time, he ought to have been 
more careful before he deliberately puts one in the 
category of—well, people not to be believed. 
Now, anyone.can refer to my answer.on page 433, 
and they will find that I never once said I could 
ride 12 miles an hour all day, neither did I say-that 
anyone could go 12 miles an ‘hour all day; but 
what I did say was, ‘‘ With such a machine you 
can go 12 miles.an hour.” Perhaps ‘‘can’’ should 
have been in italics to have made my meanmg 
more distinct. I have on the road ridden a mile in 
five minutes, measured ; only last evening I rode a 
mile and a half in seven and a half minutes,.and 
could do it-any time ; but this is.on.a back-steerer, 
and I have never seen or used a machine that has 
given me greater pleasure. There are many reasons 
why I don’t like a front-steerer, and althangh they 
may be coming to the front now, they will, I feel 
sure, soon go to the back again. With a back- 
steerer I can climb hills that I cannot possibly 
climb either on a front-steerer, rotary, or any of 
the other forms of machine now made. I have 
plans for a new machine that possesses advantages 
not in any machine now mode, and I shall have a 
machine made up and then will describeit. Its 
great feature is throwing the continuous strain off 
one set of muscles and putting it alternately on to 
others. Of this machine, when J have tested its 
powers, I will write more.—W. J. LANCASTER. 


[47283.] — Launch Tubular Boiler. — The 
spec. grav. should never exceed 1,087, and, 


for a launch, better be kept down to 1,060. The 


quantity of water used as steam is an indication 
of the quantity that must be blown off, and as 
it is required to keep the water down to 2-33, and 
the normal contents is 1-33, the water to be 
blown off is to the water evaporated as 1 is to 1. 
Blow off in any usual way, and supply by feed, at 
any time that suits you, —IESsAR, 


[47251.] Modelling in Plaster.—Presumably 
you mean modelling in modsller’3 clay, for 
‘plaster’? is used for casting, not modelling. It - 
is an art that cannot be taught by writing, beyond 
such simple directions as to how to keep tho clay 
moist, and the special manipulation of the tools— 
mostly strips of box, or other hard wood. There 
are some handbooks on the subject—one by Vago, 
published by Simpkin and Co.; butif the whole, 
of that were reproduced here, you would be very 
little the wiser. If you wish to go in for the art, 
you can obtain lessons at many or the science and 
art schools at a very cheap rats, and with just a 
few hints, you want no more thau an artist in any 
branch can suggest. Perhaps some of your readers 
who may have gone through tho elementary class 
will give an outline; but it is much like asking for 
directions to drive a locomotive: there is precious 
little that can be put into words, but a tremendous 
lot to learn by actual practice.—Nuwwn. Dor. 


[17286.]—Chromograph.—I have made very 
good ‘‘ graphs” with the following ‘‘compo”: 
lb. gelatine glue, Gd. ; {lb. of glycerine, 1s. 6d.; 
sib. water, and a little prepared chalk iu order to 
give an opaque surface. Taoeink I used to write 
with was Judson’s aniline violet dye, Gd. per 
bottle, and I got, as near as I can remember, 40 
distinct copies. I cannot say anything about HCl 
being uscful for removing the old copy. I have 
always found hot water to answer as well as I 
could desiro.— BEETLE CRUSHERS. 


[47259.]-—Sulphur Casts.—Are you sure the 
vermilion was good? The only method is to stir 
it in just before pouring, and to work at the lowest 
possible heat, because vermilion, being a.sulphide 
of mercury, is liable to be decomposed in melted 
sulphur. Ishould try some other pigment, prefer- 
ably one of the red earths.—E. G. Al. 


[47290.]— Calculating Machine.—For details 
of calculating machines, see p. 109, No. S11 (Bab- 
bage’s); p. G11, No. 649; p. 663, No. 568; and 
p. Of2, No. 571 (Thos. de Colmar’s instrument 
illustrated). If the querist will look still further 
back in your volumes I have no doubt he will find 
much other information about them; but if he con- 
sults the pages mentioned he will obtain a good 
De Colmar’s machine is in use in several 
offices in London (the Railway Clearing House, for 
one, I believe), and querist should endeavour to see 
it, though the illustration in No. 671 makes every- 
thing clear.—F. I. A. 
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[47423.|—Diabetes.—There is a work entitled, 
‘“'The Skim-Milk Treatment of Diabetes and 
Bright’s Disease, &c.,’’ published by Longmans and 
Co., price 10s. 6d., in which, I should think, 


(47293.]|—Pump Query.—The clearance may | E. F. C.” may obtain the information he re- 


be żin. for such a pump; but it may be practically | quires. There is, also, an American work, pub- 
very small. The Goesd etiould not be nce than lished in Philadelphia, under the title of, ‘‘ How a 
500ft. per minute.—Nosco. Person afflicted with Bright’s Disease ought to 


Live,” by J. F. Edwards, price 4s. It is numbered 
47307.]—Mildew on Vines.—I am sorry to min th eae A R 


r 3 677 in the list of American publications in the 
find “ Amateur Gardener ” and others are troubled | Publishers’ Circular of 15th February, 1881, and 
with the mildew ; but I was once troubled in.the 


€ may be obtained through Sampson Low and 
same way, but found a most certain and effectual | Co., or any respectable bookseller.—G. Toxnry, 
aT F it, a well as oe ages which sometimes | Bristol. 
abound on the vine. ear, by what ‘‘ Amateur | j | ? 
Gardener ” says, that this year the grapes are too | _, |4/434.. —Lathes.—In answer to Mr. J. H. 


for Evans, what I wished to know is how to Babbitt 
will. pee = ean eae Lair aa parade get ti the mandrel, and as it is a bar-lathe, I also wish to 


gure cure if made and used as directed. Boil.a | X20W how to Babbitt the two iron bars that. form 
small quantity of sulphur with. some quicklime, the shears or bed. How are the holes chambered 
quite fresh, in a glass flask, with some water. It|im the standards to receive the metal? IfJ. H: 
will require to be boiled for, say, 10 minutes. Great | 2 vans would inform me how to make and use 
care must be taken that it don’t boil over, and the | Babbitt metal I shall be obliged. Does he think 
mouth of the flask should be slightly stopped with | ordinary white metal would answer ?—MINER. 
paper so as to form an obstruction to air entering. Eh E Photography.—You can 
When the boiling ceases the sulphur and lime jhave a lens of any focus: made to photograph 
quickly settle, when the clear yellow liquor should | either the whole of the front of a newspaper or 
be poured into a bottle tightly corked, and fresh | parts; then these can be read either with the table 
water added, and the boiling again begun. This| or the oxyhydrogen microseope. You cannot use 
should go on till sufficient solution is obtained—say, | ordinary collodion, as the film is more or less reti- 
nearly a pint. The sulphuret of lime solution | culated undera high power. The albumen process 
should be kept well corked, as the air decomposes | is one of the best for obtaining a structureless film. 
it very quickly. To use it add a wineglassful to a | —W. J. LANCASTER. 


quart of water, and then brush the stem of the 47450.) —Measurin 

: : A ; : : J— g Flow of Water.—Mul- 

ae vini it, doing it quickly, as it decomposes tinis the depth, breadth, and speed, in inches, to- 
st directly. When the stem has been well | sether, and you will have the total amount in 

ened aoe be sparing with the solution; the | cubic inches passing over in any given time, It 

whole of the leaves should be syringed, and the|i, then only a matter of simple calculation to 


greenhouse shut up for a short time. This should|/}.- 0; i i è 
be repeated threc times, the last just when the grapes E OT ou a 


begin to form. If well done, it is a sure preventive 
for scale, mildew, &c. I don’t say anything about | [47451.|—Improving Definition of Tele- 
scope.—1l am sorry I cannot help you much in 


the management of the vine, as I suppose that is p : 
properly understood. If the trouble is thought too | getting rid of haze. The only way to remove the 
eat to make the sulphuret of lime, perhaps it may | difficulty, even in a slight degree, is by using an 
eyepiece of very large field and lower power than 


e bought; but I cannot say. A Florence flask is à 
the best to use.—EDwD. Tuos. Scorr. the one you have. I should have an eyepiece with 
2 . : its field-lens at least ldin. to l3in. diameter, and 
[47310.]|—Naturalisation.—This question de- | mounted with the erector in the pancratic form, to 
pends ertirely on the laws of France. If aFrench- | pive a power of 10 to 20 diameters, You might 
man has been naturalised here, he acquires all the | use a comet eyepiece, and a diagonal to reinvert 
rights and privileges of a Britisher. But Ido not | the imaze. This would perhaps be the best thing 
see how that can affect his status in his native | you could do.—W. J. LANCASTER. 
country; andif itis the law that the property of [47463.]-Change-Wheels for Screw-Cut- 


those who run away to escape their duties as|,. : A 

Frenchmen shall have their property confiscated, | ting.—I am obliged to Mr. T. J. O’Connor for his 

the mere fact that they have been naturalised here | attention, but he hardly answers my query. Let me 
put it this way. The change-wheels are the usual 


or elsewhere will avail them nothing.—PatTRIOT. set, 20 to 25, and from 25 to 125 by fives; the 


[47311.] — Cannon. — Make it 3in. thick at | leading-screw is four to the inch. Suppose, now, 
breech end, and “ prove” it, before you sell 1t.— | I require a screw 31 threads to the inch—you will 
H.G. M say, perhaps, that with these wheels it is impos- 

(47322.] Injured Thigh.—To Dr. EDMUNDS sible to cut 31 to the inch exactly. But out of the 
—I have looked back all the numbers I have (34), thousands of screws which can be cut with these 
and cannot see any of your former replies I would | Wheels and this leading-screw, I should expect to 


think suitable as you direct for treatment. I muy | {ud one or more differing from 31 to the inch by 
say some days before I received your reply the so small an amountthat in practice the error could 


abscess came to 2 suppuration of its own accord | Pe neglected. Now, what I want is a method of 


[47292.|—Bunsen Battery Connections.— 
The description I gave in No. 901 “E. M.” will, I 

ink, give all the necessary information you re- 
quire.—BEETLE CRUSHERS. 


without pain. I then kept it poulticed with linseed- What is 
meal (now about five weeka). 


at times about the size of a nut of pus, and occa- 
sionally twice the quantity, but no apparent lessen- 
ing in size. Torthe last ten days I have discon- 
tinued pressing it, but nothing has come away since. 


The opening 1s about the siza of a point of a 
lead-pencil, and the gathering has rather a Solid or 
Dr. E. kindly say what 


hard feeling. Will 
would be the best treatment to continue? Should 
I follow poulticing, or when should I give it off, 


and if correct to put iton as warm asIcan really 
bear it; or should I take any medicine or tonio at 
the present time or after? Since I received your 


reply I rested, but kept moving a littleabout.. The 
warm poultices have made the flesh tender on the 
surface, and in a few places there is a slight oozing 
ofserum. Any remarks as to modo of treatment 


o be thankfully and gratefully received by— 


[47351.] — Mathematical. — I am much sur- 
prised to find, after the very lucid explanations by 
J. H. M, Jacoby and ‘‘ Hemisus’’ of the illegiti- 
mate assumption made by ‘“ An Eugineer’s Son,” 
that tho latter still considers his solution satis- 
factory. ‘*‘ Hemisus’’ very truly points out that 


the fallacy lics in tho fact that (1 — x) T ” is not 
independent of x; and, to take the very instance 
proposed by “An Engincer’s Son” in his last 
letter, the reason why tho coeflicients of x in 
(1 =- x + 2%) increase up to 7, and then decrease, 
is not at all because when written :—(1 — 29) 


tsa Viet Pas) "Sanday 
3 3 

+ oe (lL -— 37) 7 =" —-2 T > The co- 

efficients 1, 3, 3, 1, obey the rulo and (1 - 2) ` 

ig then multiplied into each, which is the reason 


set forth in “An Engineer’s Son’s”’ first letter.— 
CANTAB. 


I kept it well 
pressed to assist the emptying of it, and there came 


calculating this as directly as possible. 
the method in actual use? 


error.—IRy AGAIN. 


[17165.] — Faded Daguerreotype. — The 
answers in last week’s issue are good, with one 


exception, and that is, the pouring on to the plate. 


Don’t pour at all, unless you wish to spoil the 
daguerreotype; but put the plate into a dish. I 
have restored many so-called faded daguerreotypes 


with cyanide of potassium solution. It, of course, 


requires a little care; and when the solution is 
done with, don’t leave it for the youngsters to 


drink, but at once throw it away.—W. J. LAN- 
CASTER, 


(47468.]—Transit of Venus.—I send the fol- 


lowing, hoping it will be of service to ‘Ja- 
maica :— 


LATITUDE, 18° 5' N. LONGITUDE, 77° 30’ W. 


Local Sun’s 

meantime. altitude. 
Dee. 6. h. m. 8 oy 
First external contact 8 52 37am. 30 1d 
yy internal ,, 9 13 23am. 03 54 
Last internal ,, 2 39 5pm. 32 17 
» external ,, 3 0 22pm. 25 29 


The point of which lat. and long. is given above 
would be in the vicinity of the ‘‘Biue Moun- 
tains,” Jamaica.—s. G. 


|47468.]-—Transit of Venus.—A threə years’ 
residence in the Southern Port Royal Mountains ot 
Jamaica makes me think the atmosphere there for 
telescopic work is simply superb. In and about 
Kingston, however, which is situated ona plain, I 


'| thiuk the radiation of heat during the day-time is 
so great that good definition would be out of the 
question; but in those mountains which surround 
this plain, and which rise very abruptly to eleva- 


\ 


7 
. 
b 
|] 
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I don’t want to be 
shown how to calculate for 31 specially, but for 
any number, and to find the screw with the least 


tions varying from lft. to nearly 4,000ft., the case 
is very different. I will give an experience or. two 
out of many similar. Many times I have seen the 
horizon as a fine delicate line drawn between sea 
and sky, from the tops of the Flamsteed and Blox- 
burgh Mountains, whose elevations are over 
3,000ft., and from the former with a 3in. telescope 
(not, by the way, a five-pounder), I have seen, with 
ease, the time by the town clock (Kingston) at 
9 a.m. with the sun shining in its full strength, a 
distance of not less than 14 miles; and from the 
op of the latter mountain witha lin. or lfin. 
telescope, I have seen the various splashes in the 
water from a cannon-shot (in target practice) off 
Port Royal, 20 miles away, at least. I have also 
seen one of the R. W. I. mail steamers with the 
same telescope, when five hours’ sail off the port, 
the white foam from the paddles being plainly seen, 
and not until two hours after could.a trace of the 
ship be seen with the unaided eye. I think these 
facts will give an idea of the rare excellence of the 
atmosphere for telescopic work. The finest time in 
this country cannot be in any way compared to it. 
My reasons for selecting the Southern Port Royal 
Mountain can be given if required, and December 
a good time. —S. B. 


[47478.]—Induoction Coil.—To Mr. lLan- 
CASTER.—The core should be ĝin. diameter for 
such a coil as you intend making, and should not 
be more than Gin. long for 3lb. secondary. If you 
are careful in winding and insulating you will be 
able to get a good 3in. spark or under very 
favourable conditions, sin.— W. J. LANCASTER. 


(47486.] —Buclid’s Axioms. — What Euclid 
asserts in axiom (2) is: thatif A and B are equal, 
then A + C = B + D; from this we can de- 
duce that A — D = B — C, which is obviously the 
same as A — C = B - D, which is axiom (3). 
Axiom (4) can be demonstrated indirectly from (2). 
Suppose that when A and B are unequal, and C 
and D equal, that A + C = B + D. But.this 
is clearly impossible, since it has been shown to be 
the case when A and B are equal; therefore, the 
sum of A and C is unequal to the sum of B and D. 
Axiom (5) may be deduced by a similar considera- 
tion. Axioms (6) and (7) are obviously merely 
cases of Axiom (1).—C. H. ROMANES. 


(17490.|—Loco. Engine with Broken Crank 
Shaft.—W. Bradshaw, Derby, on p. 506, answers 
‘« Young Mechanic” re broken crank-shaft, but 
gives no information as to the modus operandi. 
Driving-wheels are often lifted clear of the rails 
by putting a couple of nutsor fish-plates on the 
rails, and drawing the driving-wheels on to them, 
the extra pressure forcing the axle-box up so as to 
allow packing to be placed on the keeps or bottom- 
stays, the pressure of springs tending to keep such 
packing firm. If the engine has outsideaxle-boxes, a 
screw-jack will answer if applied under them. 
‘Young Mechanic ” should ask some old driver, 
and not be ashamed of his ignorance, when he would 
get all the information he requires.—TAKAPUNA. _ 


[47491.]—Magic-lantern Slides.—You cannot 
learn how to paint lantern slides from any desorip- 
tion. You will have to work hard until you 
succeed. I havealot of men who colour slides, 
and but fow of them know how to put the colours 
on as they should be, and yet I often pay 103. to 
15s. for one slide. Thero are several handbooks, 
most of them written by men who never painted a 
slide in their whole lives. I once attempted to 
paint a few slides, and I put the colours on as the 
best books told me; but the success was indifferent, 
and I found it would take years to obtain the 
knowledge how to paint properly.—W. J. Lan- 
CASTER. 

(47496.]—Power of Batteries and Coils.— 
There is no rule, but a safe plan is to use not more 
than four quart Bunsens to each lin., and, to be 
absolutely safe, not more than three to each Lin. 
for coils giving 2in. and longer sparks.—W. J. 
LANCASTER. 


(47498.]—Indigestion.—Having recommended 
cocoa from the nibs as a most valuable tonic for 
the stomach, the best receipt for making it is, I 
believe, to put 4oz. of tho nibs into a kettle or 
large tea or coffee-pot, add 4 pints of water, and 
let it boil for about 4 hours; it is then reduced 
one-third (not more) if boiled slowly. A good 
drink of cold water, repeated if necessary, often 
removes uneasiness, and is excellent before meals. 
I find alcohol an injury instead of a benefit to 
stomach or nerves.—C. M. Y. 


(47500.]—Bichromate Battery.—To ‘‘ BEETLE 
CrusuErs.’—The number of plates iu the battery 
depends upon what amount of power you wieh to 
obtain from it; the more plates you have the 
stronger will bo the battery. Supposing you used 
the battery four hours a day, on complution of the 
work remove all the solution, and allow a flow of 
water from z tap to pass through the battery, thus 
thoroughly cleansing the sawdust, plates, &c. 
This may be done for a week, when ıt is best to 
takə the battery to pieces and roamalgamate the 
zines, see to connections, &c. To attach the 
battery to an electric lamp, it is only necessary to 


\ 
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connect the bindixg-screw that has the zinc wires 
to one wire of the lamp, and the binding-screw 
connected to the carbons to the other wire of the 
lamp. Any information further required I shall 
be most happy to supply.—BEETLE CRUSHERS. 


[47510.]|—Cistern.—A cistern 6ft. diameter and 
- 8ft. deep, clear dimensions, would be suitable for a 
house of the size given—i.e., 70ft. by 23ft., capa- 
city 226 cubic feet = 1,380 gallons. —DITTON. 


US o peg rh the shell of an 
old Cornish boiler, if for sinking well; or if for 
putting foundation in for wall, proceed as follows: 
Put piles in as Vandyke fashion shown in sketch ; 


main piles, A A, bin. by 3in., and plank at back of 
B, 8in. by Ijin. Boards put down between, as A, 
and B, C, and D; puddle between with clay, and 
stay or strut from oue point to the other, EE. 
Perhaps waleing A, B, C, and D put down, break 
joints with felt, will do without puddling.—Jaox 
oF ALL TRADES. 

[47613.]—_Water Filter.—Make a cistern under 
ground, rectangular, 8ft. long, 5ft. wide, with a 
partition wall across the centre, one end 10ft. deep, 
the other for filter 7ft., and in the latter put 
bricks on edge, as shown in sketch, one course; 


reverse the order, and lay another course; upon 
these lay another course of flat; upon this some 
washed shingle sifted through a 3-mesh, about 
8in.; upon this some finer, about 4in. ; and upon 
this some (about 3in.) river sand washed ; upon this 
2in, of charcoal dust, and 2in. more sand. The 
bed or bottom of this should be inclined towards 
the receiver, A, and an opening, or four or five, 
about 4in. square, left in the parting-wall into it. 
When foul the top sand can be removed and the 
filter supplied with a fresh lot; thus the filter is 
renewed when choked, and, if thoroughly out of 
order, the whole can be taken out, washed, and 
replaced with little trouble.—Jaoxk oF ALL TRADES. 


[47515.] Dry Collodion,—Presaming you have 
some acquaintance with the wef ‘process, proceed 
as follows :—Coffee process: coat‘the plate with a 
substratum of sheet gelatine 16 grains to 12oz. of 
distilled water, with the addition of 24 minims of 
ammonia. When dry, coat with ordinary collodion, 
to which has been added 2 grains of cadmium 
bromide to each ounce; sensitise with a 40-grain 
bath, wash for about one minute under a stream 
of water from the tap, and flow over with a pre- 
servative as follows:—Solution of coffee }oz., 
boiling distilled water- 5302, and white sugar 
90 grains; when cool, filter and mix with solution 
of gum-arabic (picked) 90 grains sugar-candy, 20 
grains, and distilled water 6}oz. filtered. Flow this 
preservative over the plate in two applications of 
about a minute each, using the liquid from the Grst 
flowing as the first application to the succeeding 

late. Drain the plate, and dry in a drying-box. 

he plates are very transparent, and so require a 
backing to prevent blurring; for this a non- 
actinic paper coated with gum may be used. The 
exposure required is from three to six times that 
for a wet plate. Before development, soak the 
plate in water for three minutes, and remove the 
` backing. For developer make solutions of (1) pyro, 

6 grains to the oz. ; (2) Bromide potass, 20 grains to 
the oz.; and (3) ammonia (°880),15 minims to the 
oz. Take two parts each of (1) and (2), and flow 
over plate and return into developing-cup, in which 
is one part of ; the plate. shows over- 
exposure, return developer into cup and wash the 
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plate; continue with more of No. (2) added. If 
under-exposed, add more of No. ©). The image 
may now be intensified by the ordinary pyro in- 
tensifier, first flowing over with solution of ammonio 
sulphate of iron 10 grains, sulphate of copper 10 
grains, and citric acid 10‘grains to an oz. of water; 
fix with hypo. The above process is that of M. de 
Constant.—Dirton. 


(47518.|—Balance-Wheel Cutting. —I am 
sorry I cannot oblige this correspondent. I have 
not got a balance-wheel cutting-tool, and am not 
provided with drawings of one. It is an expen- 
sive and complicated tool, and by ordinary jobbers 
very little used, or even known. To give a draw- 
ing from memory would end in failure, so I will 
not attempt it. Small files, called balance-wheel 
files, may readily be bought, with which, by care- 
ful working, the teeth may be correctly recut if 
they are incorrect. The tips of the teeth may be 
trued up in the turns with slightly oiled Arkansas- 
stone. The ends of the teeth should be cut in a 
line with the piros centre, and should be of equal 
thickness, and good clearance should be left in 
them for the swing of the pallets.— ALFOJOE. 


[47531.]—Ventilation.—Fix on roof two of 
Boyd’s patent ventilators for outlets, and for 
inlets, tubes 7it. high of any convenient size with 
grating to open air at bottom. These outlets should 
have a total area of about twice the total area of 
outlets to prevent draughts.—Dirton. 


[47531.]—Ventilation.—If your floor-line lies 
above the general ground-line, remove bricks at 
each end, 12in.sq., and cover over with a perforated, 
ornamental, cast-iron panel. If the interior of 
walls are panelled, put an ornamental zinc piece 
across the angles, with perforated ornamental top. 
These should be ft. 6in. high; and at the bottom 
the angle of flooring should be removed, and these 
put over them. The air, if taken through the 
holes under the floor and up these shafts, will be 
somewhat noisome, and a zinc trunk, for the con- 
veyance of the air to these shafts, would be better— 
say, opening at each end 18in.sq., tapering up to 
12in. by 8in.; distance from end, 2ft. (See sketch.) 


A, outer wall; B, ventilation trunk; C, angle; D, 
wall line; E, piers; F, floor line; G, joist; H 
ventilating shafts; I, caps; J, perforations; P, 
perforated panels). The material need not. be 
heavy.—Jack OF ALL TRADES. 


[47548.}]—Iodustrial Company’s Account. 
—Ilt is impracticable to answer this query, even in 
outline, within a reasonable space. The general 


principles are those of double entry, which can be | 1 


found explained in books costing eighteenpence 
and upwards. The problem is solved by the best 
application of those principles to any one particular 
business. The esate therefore, depends much 
on the detail and extent of the business—more on 
the number of items than the money amount of 
them—and other like considerations. The results 
which “Boss” wishes to see displayed are some- 
times arrived at by dividing the business into 
departments, se far as the cost of production is 


' f the ball through v. Both will now 


“D. H. F. Challenge.” For safe 
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concerned ; but this course need not necessarily be 
followed. In a large concern, an exhaustive 
analysis of the wages, raw materials, and manu- 
factured articles bought; of such costs as horses, 
stabling, and cartage hired or carriage both inward 
and outwards, of stocks or goods previously bought, 
when subsequently issued for use; wear and tear 
of plant ; sub-contracts, &c., &c.; and the redistri- 
bution of such results when obtained among works 
contracted for, extras on the same, day-work. 
piece-work, jobbing, and many other heads—all 
this is often costly—to establish a good system as 
well as to c it on. The most lucid accounts are 
those which show the financial facts of the busi- 
ness, in its earliest stages, in the most ample detail, 
and in its latest stages in the most complete con- 
densation—so that a man may carry his balance- 
sheet written on the back of his calling-card. Such 
accounts are analogous to the “ quantities ’’ of the 
architect or engineer, and have quite as much or 
more work in them ; the one, however, is based on 
estimate, and the other on. accomplishec financial 
facts; and any difference between parallel lines 
should be easily discernible on comparing the one 
with the other.—J. D. 


[47540.]—Measuring Flow of Water.—To 
ascertain cubic feet of discharge per second, use 


the following formula :—5:35 b. 4'2 = Q. Where 
b = breadth of weir in feat, and h = height of 
water above weir in feet. To get the cube of the 


square root of height (9, look in a table of 
squares and cubes : in the column of squares for the 
nearest approach to 2, and opposite, in the column 


3 
of cubes, will be the approximate value of / a 
Example: Weir 6in. wide; depth of water over 


3 
same, 3in. Here Q = 5-36 (5 x 25) = 33 
cubic feet por second = 2 gallons. This is suppos~ 
ing the discharge is from a still pond. See 
Rankine’s Rules and Tables,—Drrton. . 


(47553.]—Problem in Dynamics.—The ball 
will acquire a velocity = wv. The following con- 
sideration will make this clear, I think. Suppose 
the monkey to ascend to a height v above E, the 
point at which they are in equilibrium. The 
action of gravity will cause it to descend, drawing 
the rope over the pulley, and consequent y raising 

e half v above 


the original point of equilibrium: I. But the 


', | monkey will have 3v rope hanging below E. Thus, 


while the monkey has gone over a ce = v, the 
ball has only risen v in the same time.—C. H. 
ROMANES. 


[47556.J]—Calculating Sizes and Powers of 
Boilers.—In reply to * Learner,” 474 is the vol. 
of steam compared to 1 of water, and it means 
that 1 cub. ft. of water may be converted into 
474 cub. ft. of steam at a pressure of 55lb.; so 
that having ascertained the quantity of steam 
required per hour, we can thus find the quantity 
of water required to produce it; and the boiler 
must be able to evaporate that quantity. The 
number corresponding to any pressure may be 
found in Molesworth, or any similar work, under 
the head of ‘‘ Table of the Properties of Saturated 
Steam.’”’— J. H. 


[47562.|—’Xtraordinary Challenge.—I have 
ridden this make now over twelve months, pre- 
viously having ridden .*‘ Timberlake,” ‘ Ariel,” 
; ty and ease m 
mounting and dismounting, it is far beyond the old 
style, or, rather, the ordinary style. Speed is the 
same. There are some things you can do on ordie 
nary make but not on ’Xtra., such as riding with 
hands in your pockets. With ’Xtra. you must kee 
hold with one hand or over you go. I do not fin 


‘it any easier to mount hills, nor do I find it easier 
over rough roads. 


e I may add I am 62 years old. 
I like the Xtra. My son does not, but likes his 
D. H. F. better.—B. N. 


[47563.]—’Xtraordinary Ohallenge.—Às one 
of the oldest riders of the bicycle—being just SO 
years of age—and also a frequent user of both the 


| ordinary and ’Xtraordinary machines, I may offer 


‘‘ Undergraduate ’’ an opinion of the merits of the 
’Xtraordinary. I began with a 50in. ordinary, but 
a smashing cropper over the handle warned me to 
look for something ’xtraordinary to avoid such an 
occurrence for the future, and I obtained a 52 
*Xtraordinary. This I rode for some time with 
great oonfidence—alas! somewhat misplaced. 
Having been from early youth, and, in fact, being 
still, a first-flight rider with the foxhounds, I earl 

earned the advantage of speed down-hill, an 

the swift rush through the air is a most enjoyable 
‘sensation. Now, this the bicycle affords you in 
perfection, and I fancied myself secure when on 
my ’Xtraordinary. There is, however, this disad- 
vantage, when the speed becomes too fast for the 
feet to be kept on the pedals, the only method of 
keeping them out of the way of the pedals and 
levers of the ’Xtraordinary is to lift them above 
them ; but this is a fearful risk, as I found to my 
cost about a month ago. Being out with a young 
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companion, whose youth and strength enabled him 
to outride me going uphill, I rejoiced in the nerve 
and confidence in my machine which enabled me 
to overtake him ere he reached the bottom on the 
other side. This went on pleasantly for some 
time ; but on coming to the bottom of a long and 
steep hill, I allowed my right foot to drop too low, 
owing to fatigue. The pedal struck it, knocking it 
into the wires of the wheel, and jamming it 
against the fork. Away we went—over on the 
left side first, and then bounding over to the right, 
the machine clinging to me like a rat-trap, and 
lying on me at last, of course a perfect smash, and 
with my foot so fixed in the wires that my com- 
panion appeared to me an hour in releasing me (I 
believe he was five minutes). I was badly knocked 
about, but no bones broken—the bicycle a perfect 
smash, and a cart brought it home for me; and I 
am now careful not to let my machine run 
away beyond the control of my feet, as unless 
the rider can hang his feet over the handle, 
he runs a fearful risk in doing otherwise. 
Now for the merits of the Xtraordinary—and they 
are: great safety from croppers, when used with 
care, as a brick may be ridden over with safety. 
Great ease in mounting, from the saddle being 80 
much farther back and lower than on a common 
machine of equal size of wheel. Less jolting ex- 
perienced in riding over rough roads, as the jolt is 
ghared by both wheels. Any size wheel may be 
ridden without reference to the length of the 
rider’s leg, as the pedals are made adjustable. 
Also, I think, an increase of power, from the feet 
being over the pedals. The disadvantages are: 
increase of weight, also more friction from the 
joints of the lever, and more of the weight also 
being put on the small wheel. But I consider the 
advantages are greater than the objection, if the 
machine is to be used for common road-riding. I 
can get ten miles an hour out of my machine, 
without any great fatigue, and I do not find much 
difference in mounting hills with one or other 
machine, for with either I walk up if at all steep, 
as the change of motion is pleasant and the fatigue 
much less. The steering is a little different at 
first; but this is soon overcome. On a smooth 
flat road, the common bicycle would have the ad- 
vantage; but not on roads as they are commonly 
found to be. I will call the attention of my fellow 
bicyclists to a little addition I have to the Chal-, 
lenge wrench, as also to the four-holed spanner, 
neither of which are long enough to enable one to 
unscrew the nuts of the pedals, after they have 
beem some time in use. This is, to the Challenge 
wrench, a piece of stout wire gin. diameter, having 
a twist at thetop to hook round the lower end of 
the wrench, und fall into the square nick at the 
end, and Gin. long, which will add in. to the 
length of the wrench, and give power enough to 
unscrew the nuts of pedals. In the four-holed 
spanner I have another and similar piece of sheet 
iron, with two bolts at one end, the heads of which 
fitting into the two smaller holes of the spanner, 
make that proportionally more powerful, and 
these pieces being only 6in. long, will go into the 
tool bag of the bicycle, and be often of great use. 
Such has been my experience. — PHILIP VAL- 
LANCE. 


[47570.]—Bronzing of Cardboard.—The cards 
are, I believe, specially prepared with gum or 
isinglass, to prevent the absorption of the varnish 
or gold size ; when covered with the varnish, they 
are passed through the powder, just tapped upon 
the edge to remove surplus until set; afterwards 
brush over with a hare or rabbit’s tail, or foot.— 
JACK OF ALL TRADES. 


(47571.]—Polishing Bobbin Ends.—This will 
be best done. with a flat disc of wood in a lathe, 
covered with felt or stout cloth. Furnish yourself 
with some thin polishing cake, made of 2 parts of 
beeswax and 1 of gum sandrac melted together; 
pour out upon a glazed tile, plate, or marble slab, 
tor use; when your chuck is running, touch the 
face with a piece of this; then apply your bobbins 
with both hands as fast as you like. You do not 
require much of it. If you have convenience, you 
cau run Oia chuck, or polishing-wheel, hori- 
zontal. The least used the better they will polish. 
Put the compo. in centre, and finish outside.— 
JACK OF ALL TRADES. 


(47572.|—M..R. Tank Engines.—Theo latest 
class of M.R. tauk engines have cylinders 17in. by 
2iiu., and leading and driving-wheels 5ft. 3in. 
diam. They are similar to the former class of 
tank-engines numbered 1252-1281, and built by 
Nelson & Co., 1876, with a few differences. The 
older class have leading and driving-wheels 5ft. 
Gin. diam., but the tanks and coal-bunkers of the 
new class are somewhat larger. Fifteen of the 
new Class, numbered 1532-1546, were built for the 
local traffic at Manchester and Bradford. These 
were built at Derby in 1881. Nos. 1547-16561 are 
for the London traffic, and are now in the course 
of construction.—METEOR. 


[47577.]—Watch-Cleaning.—Get a sixpenny 
bottle of refined benzine, or benzine collas, and 
pour a portion of it into a saucer or other shallow 


vessel. Put all the dirty parts of the watch into 
the benzine, and stir them gently about. Allow 
them to remain therein for a few minutes, then 
remove, and allow the spirit to evaporate. That 
which remains in the saucer may be thrown away 
or returned to the bottle. Do not mind the dis- 
agreeable smell; it will soon pass away. This will 
cleanse all the parts perfectly from oil, and no 
fear of rust need be entertained as regards the 
steel work. The most delicate hairspring may be 
laid in it without injury. I won’t answer for 
common benzine, though, as it leaves a film upon 
the bright parts, which may or may not be detri- 
mental. I habitually use the refined, so can speak 
of it from experience. Onno account approach a 
naked light with it, as it gives off a highly inflam- 
mable vapour at a given temperature. Clean the 
watch in the usual way after this operation. 
Watch-cases may be cleaned in the same way that 
silver and gold in general are cleaned—i.e., by plate 
powders, rouge, common chalk, or whiting. ‘Lhe 
rims are easily cleaned with a blunt peg, on which 
is a little moist rouge or chalk. A chamois-leather 
should be used for the surfaces of the cases, or a 
buff made of wool and shaped up like a brush, the 
wool taking the place of bristles.—ALFOJOE. 


[47579.]—Deal Made to Imitate Maple.— 
Your job will want well rubbing down ; then give 
it one coat of pale priming—i.e., about 1 of red- 
lead to 6 of white, mixed with very little oil and 

lenty of turps: when well dry, give it a coat of 
body colour. pale or warm, as you like it, with raw 
sienna and white-lead ; when thoroughly dry, rub 
well down, and give another coat; when dry, 
wash with damp sponge and stale porter, into 


which put a little pumice-stone powder and ox-, 


gall, and when dry, proceed to figure with a 
sponge raw sienna and beer; when dry, varnish 
with some good pale oil varnish.—JACK OF ALL 
TRADES. 


[47580.]—Nightmare.—One source of night- 
mare lies in overloading’the stomach late at night 
with hardly digested food, such as pork, pastry, 
crab, lobster, &c. I well remember having a dis- 
tinct impression of a havy tree lying across my 
chest, which subsequent pondering resolved into 
pastry, taken at supper previously. But the most 

regnant cause of the distress is lying on the back. 
This position in old people obstructs the breathing, 
goes on to snoring, and then (to persons subject to 
it) nightmare. And if ‘‘ Nightmare’’ makes in- 
quiry, he will probably find that his relative is in 
that position when the unpleasant occurrence hap- 
pens. It is difficult to suggest a means of preven- 
tion; but, perhaps, some different arrangement of 
bedding. or a lump fastened on to the sleeper’s 
back, might be of service.—FRED. Davis. 


[47581.]—Large Lathe.—I believe the largest 
lathe in the world is at the St. Chamond Steel- 
works, in the Department of the Loire, France. It 
was constructed for turning 100-ton guns, by Sir 
Joseph Whitworth and Co., of Manchester, about 
two years ago. Perhaps some of our Manchester 
friends could give us some of the leading dimen- 
sions of this excellent workshop tool ?—FITTER. 


[47582.]—Oasting Small Articles.—If your 
moulds are bright, blacken them, and you may 
keep them hot—about 180 or 200°—without the 
metal adhering to them. There are various alloys 
called Britannia metal, consisting of about 100 tin 
with from 4 to 8 per cent. of bismuth and anti- 
mony, and from 1 to 2 per cent. of copper, accord- 
ing to what it is wanted for.—Jack or ALL 
TRADES. 

[47583.]—Glazing Sanitary Pipes.—This is 
done with salt thrown into the fire when the 
firing is very near cormpleted.—Jack or ALL 
TRADE 


s. 
[47587.]—Oross-Bow. — Lancewood.—Jack OF 
ALL TRADES. 


(47587. ]—Cross- Bow.—The best wood is Eng- 
lish yew, then lancewood ; but better than either 
is steel, far more elastic and powerful. —FRED. 
Davis. 

[17588.] —Moss-Covered Steps.—Clean down 
occasionally with water made acid with spirits of 
salts, and, in intervals, use hard broom to sweep. 
If whiteness is no object, flood them down with 
thin wash of Portland cement.— Nun. Dor. 


[47588.]—Moss-Covered Steps.--Paint them 
over with a solution of potash, say at night time, 
and wash off with water next morning. If it is 
done carefully, and using a strong solution, you 
will not be troubled with the moss or green on 
your steps again this summer.—J. P., Aigburth. 


[47591.]—Indiarubber.—Treat it to a vapour- 
bath of bisulphide of carbon, and masticate it. 
Some dissolved in the same will give you a cement. 
—Jack oF ALL TRADES. 


(47595.]—Copper-Plate.—If the edges of the 
engraving are worn round and some fine lines very 
near obliterated, it is not of much account. It 
can be raised from the back side and recut, and 
deep scratches taken out by the same proces?.— 
JACK OF ALL TRADES. 


_ [47595.]—Oopper-Plate.—Perhaps your plate 
is not worn at all. Heat the plate, and clean out 
with turpentine, as the ink gets clogged sometimes. 
Printing ink won’t do. You must use copper-plate 
ink, not too thin; don’t rub much. Hand-pressure 
is not heavy enough; it must be passed through 
two rollers. Scratches can be taken out by burnish- 
ing with a steel burnisher, which must be well 
polished, as the plate is very easily scratched. After 
you burnish it, polish with charcoal and oil, then 
rottenstone and oil; or any engraver will do it 
cheaply for you.—R. MoBEan, Edinburgh. 


[47600.] —Deodorising Paraffin. — Without 
apparently knowing it, you are asking for some- 
thing that would be of considerable commercial 
value. Many attempts have been made to disguise 
the odour of paraffin oil, with, however, only 
limited success ;- but such as they are, you will find 
them described in back numbers of the “ E. M.” 
There are several oils in the market which have 
but a slight odour, but they are too expensive for 
lubricating purposes. As you are “ only” an 
‘ Amateur Mechanic,” and presumably do not use 
many quarts of oil in a year, suppose you try 
almond.—G. H. 


(47603.])—Plating with Gold Inside and 
Silver Outside. —Fill the cup with the gold solu- 
tion, hot, attach the wire to the handle, and hang 
the piece of gold in the centre; do this after 
electro- plating the cup with silver.—J. P. 


[47603.]|—Plating with Gold Inside and 
Silver Outside.—No great difficulty in that. Gold 
solution inside, with gold anode; standing in silver 
bath, with silver anode. I guess you do not want 
to know how to couple them up.—Jack or ALL 
TRADES. 

[47603.]—Plating with Gold Inside and 
Silver Outside.—‘rhe cup must first be plated 
with silver inside and outside. When that is 
accomplished fill the cup with gold solution, and 
suspend the gold anode in it; twist the other wire 
of the battery round the stem of the cup; you will 
so gild the inside. It is as well to have the outside 
of the cup dry, so that the solution will not creep 
over the edge.—Os. 


[47603.]—Parcel Plating Gold and Silver.— 
First electro-plate the whole cup, outside and in, 
with silver. Then dry, and carefully fill cup with 
gold solution, and reduce again. N.B.—The gold 
reduces very rapidly, one touch suffising to give a 
deposit.—F RED. DAVIS. 


[47606.]—Brake Power on Goods Trains.— 
About six years ago some interesting experiments 
were made on the L. and N. W. Railway with a 
goods engine, No. 1629, with a load of 45 waggons 
of coal. The result elicited the fact that one tender 
and one van hand-brake had but little control over 
such a train if on a gradient of any severity. The 
Midland Company also made some experiments, 
the results of which your correspondent will find 
in a book published by the company entitled 
« Midland Railway Train Brake experimenta,” in 
which every detail of all experiments relating to 
brake trials is fully set forth and ably explained. 
The said book also deals fully with the experiments 
made relating to the Kildwick Accident, in which, 
it will be remembered, an unfortunate driver was 
actually found guilty of manslaughter upon the 
statement that he had brake-power at his command 
wherewith to stop in 400 yards; whereas, when 
engines 815 and 892 were tried, it was found that 
the poor driver had not the necessary power in 
his hands.—A. S. H. 


[47607.]—Kitson’s Steam Brake.—I am able 
to state positively that Kitson’s steam brake was 
not tried at Newark, for I was there, and if your 
correspondent will refer to Mr. Stretton's able and 
useful little book, which is now before me, he will 
find the following, page 8:—“‘The Midland com- 
pany fitted an engine and tender with Kitson’s 
steam brake, and the prcgramme previously issued 
contained it in the list; but this engine did not 
arrive at the place of trial.’”? As the engine was 
not tried, of course the official description does not 
appear in the report, and therefore, I am unable to 
give any reply tu the part of the question relating 
to the wator-jet. Two hydraulic brakes were 
tried—Barker’s titted to 135 engine, and Clarke’s 
fitted to 891; but Iam unable to remember or find 
n RE notes any mention of a water-jet.— 


{47611.]—Silicate Cement.—Rather a queer 
subject to deal with. If your varnish is too full of 
gum, a skin will form over it and prevent it dry- 
ing. Precipitated silicate from silicate of soda, 
with salt or hydrochloric acid, well washed and 
fired, the highest rectified spirit, or better, naphtha, 
l pint, shellac loz. The shellac, when dissolved. 
should be allowed to settle perfectly clear, and 
poured off for use.—Jack OF ALL TRADES. 


[47612 ]—Re-whitening Stucco Figures.— 
Milk of lime, then hot lime-wash.—Jack or ALL 
TRADES. 


[47618.]—Bills of Sale.— How is it that no 
amount of exposure seems to prevent people from 
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dealing with loan office swindling and bills of 
sales? The ruin of victims, the denunciations of 
judges, the adjurations of public writers, all, all, 


seem to have little effect. A new debate in Parlia- 
ment upon bills of-sale cannot repress the mania ! 


The ‘blood-sucking scoundrels of these loan offices 
are, with very few exceptions, ad hostes homines— 
enemies to the human race. The present immunity 
from legal consequences is on account of the:state 
of the law, enabling ‘them ‘to scandalise English 
civilisation up to, or down to, madness. I could 


nearly fill our EncitisHh MECHANIC with examples, 
both from my own reading, and personal knowledge, 
that would disgrace the lowest race of savages in 
cruelty. Look at the case of the poor widow the 
other week, who, in the affliction of a recently 
buried husband, and a house full of young orphan 
children, applied—alas ! in vain—to the magistrate 
to save her furniture against a bill of sale for 
£1 15s., the remains of usurious interest which the 
loan vampires were about to put into force, which 
bill her deceased husband had unfortunately signed 
just before his fatal illness. I never was in the 
clutches of these infernal fiends myself, nor any- 
one belonging to me ; but my hatred arises see! 
from personal knowledge and what I have read. 
Several of the newspapers are powerful agents on 
the loan office side for the sake of the standing 
advertisements, as the 300 per cent. scoundrels can 
afford to pay well and promptly. In one very 
shocking case a prominent daily paper wrote a 
strong leader in confirmation of the exposure and 
severe indignation expressed by the judge about 
the doings of a loan manager that had been tried 
before him. Yet, notwithstanding all this, that 
very newspaper had the advertisement day by day 
as usual, and, although the inconsistency of 


denouncing plundering rascality and taking money’ 
for advertising it was pointed out, yet .that same: 
loan-office, dirty and foul as it was shown to. bein. 


court, is still kept in its place in the advertising 
columns of the same journal! Newspapers, asa 
rule, preserve some link of morality between their 
writing or teaching, and their advertising, whilst 
some do not.—A TEMPLAR. 


(47622.|—Bisulphide Prism.—A bottle 2}in. 
diameter, with two sides ground to 60° perfectly 
flat,.is the best. 
some time to hold the plates on, or marine glue is 
better. Ordinary plate glass is perfectly useless to 
use with a telescope; by accident two plates good 
enough may be got, but optically worked parallel 
plates are the only sure things. Far better to get 
two prisms of flint-glass sp. gr. 3°84 lin. high, 
refracting angle 60°; this will show D clearly 
double with a power of 12 on the telescope ; that 
is if the prisms aro fairly good. -PRISMATIQUE. 


|47625.]—Clock Dial.—If you live in London, 
take your dial to a Clerkenwell trader, and it will 
be perfectly restored for you for about ls. 6d. or 
2s. I venture to say you will not succeed in 
making a pleasing job of it yourself. Dial-paint- 
ing is very different work to ordinary painting. 
The paint is of a special kind, and is, I believe, in 
most instances floated on; not put on with a 
brush, the plate being made hot before the paint is 
Applied. The flat smooth appearance, so much 
like enamel, could not be got perfectly with a 
brush, as you will find if you try it. Ot course I 
am now speaking of well-finished dials. If you 
intend to do the whole job yourself, scour the old 
paint off smooth with pumice, wash and wipe dry, 
and prime with a preliminary coat of paint, which 
allow to dry thoroughly before the final one is 
applied. The paint will adhere better if the plate, 
or dial, as I should have called it, is slightly 
heated, avoiding any touching of the face with the 
fingers. Previously trace the position of the figures 
on thin paper. When the dial is properly prepared 
and dry, lay the tracing upon it in position, after 
having rubbed a little charcoal on the back. Trace 
the figures over with a point. This will givea 
faint outline upon the newly-painted dial. Then 
finish up the figures with a fine camel-hair brush, 
and japan black, or other black paint.—ALFroJoE. 


UNANSWERED QUERIES. 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors, 


47038. Mustel Organs, p. 293. 

47040. Filmography, 293. 

47041. -spots on Green Velvet, 293. 
47044. Gramme Dynamo, 293. 

47046, Telephone Experiment, 293. 
47063. Hydraulic Motor, 293. 

47072. Zinc from Spelter Fumes, 293. 
47074. Steam Whistle, 294. 

47076. Bunsen Battery, 204. 

47078. G.W. Engines, 294. 

47084. Ebonite Coetticient of Expansion, 294. 
47304. Division Plate, p. 3S8. 

47306. Slide-Rests, 358. 


Tin will not do; shellac will last 


paint and letter with gold leaf. 


QUERIES. 


—+¢+— 


[47629.] — Compensating Lever. — Wil Mr. 


Stretton, or some of your railway readers, explsin the 
arrangement of ‘‘ compensating lever ” used on the point 


rods? In Barry’s book on Railway Appliances, a dia- 


gram is given showing a short lever pivoted at its centre 
and connected by short links at its ends to the rods. 


But it is so shown that a pull on one rod wonld move the. 


other in the reverse direction; whereas the lever should 
be so arranged as while compensating for expansion or 
contraction, it so unites the two rods, that they both 
move in one direction when pulled by the point lever. I 
can understand if there are to be two of these compensa- 
ting levers between the points and the lever; but the 
book does not say so.—A RAILWAY STUDENT. 


[47630.]—Brakes.—Your interesting notice of Mr. 
Reynolds’s book (on p. 439) has recalled to my mind a 
question which I raised a year or so ago in another 
mechanical paper, and that is, “‘ Whether a brake is most 
effective when it entirely stops the wheel, or when 
it is s0 applied as to be just short of stopping it?” I 


think I was told the former, although I am not quite 


sure on the point, was the best. However, my opinion 
is that the latter is the most effective; and this is con- 


firmed bya guard whom I have questioned. Mr. Rey- 
nolds would appear also to endorse it; but the muddled 
penne in his book unfortunately leaves me in doubt 
relieve me of it.—H. Srooke. 


Mr. Stretton will doubtless be kind enough to 


_[47631.1—Polarity.—Will any of your correspondents 


kindly give a consistent definition of polarity in elec- 
tricity? Something; in fact, more consistent than “ a 
certain kind of two-endedness.”—J. H. W 


[47632.}—Mfodel Loom.—I am anxions to learn 


tweed designing, and think that a small model 1.0m 


would bea great assistance. Could any of your readers 
give me instructions how to make one ?—DIANA. 


|47633.]—Bird-Stuffing. —I have a quantity of 
foreign bird-skins to stuff. Will any correspondent tell 
me the best way to relax them? When I relax them in: 
damp sand they either come out not soft enough or 


rotten, and when set up they always look shrivelled and 


not of good shape. I can set a skin up with the body 
new taken out very fair, but its softening the li skins 
that puzzles me.—Bosouink. 


{47634.1—Organ Stops.—Thanks to ‘‘ H. and S. B.” 
for reply to my last query. I should have said that the 
pipe lips in the stop referred to are inverted. In that 
case, should there be ears on the pipes, and will 
“H. and S. B.” kindly tell me if the above is the usual 
form of the stop, as I am uncertain about it ?- L. G. 


(47635.,—Home Study—Universal Political 
Geography and Physical Geography.—Will 
any one well acquainted with the subjects kindly sketch 
out a course by the study of which (with a moderate out- 
lay for books and atlas, &c.) I can obtain a fair know- 
ledge of them !—AnGLo-InDLaNn. 


_[47636.]—Gas-engine.—I havea 3 man-power “ Sun- 
light” gas-engine, but cannot get it to work, and am told 
that the engine is useless Can any of our readers who 
have bought from “‘ Sunlight,” give me any information 
(I have written him, but letter was returned) about it? Is 
the engine any use? If it is, I shall be glad to corre- 
spond with any one who can assist me, and if not, I 


should like to know, as I have already spent a consider- 


able sun over it without any result.—Dun Browse. 


(47637.]—Locomotive.—I would be much obliged 
if any reader would tell what became of the express 
locomotive, built by Mes«rs. Sharp, Stewart und Co., of 
Manchester, and exhibited by them at the Paris Exhibi- 
tion of 1875 2—Craxx Pix. 


[47653 ]}—Painting.—I have a large signboard to 


i I can very well do the 
lettering, but bow inust the board be prepared? I find 
that many blacks in time discolour and tarnish the gold. 


What is the best black, how mixed, and how many coats 


on new beard, and how to proceed with an old board? 
A it be better varnished when finished ?—AMATURR 
RUSII. 


[47639.]—Legal.—To Mr. Wretuenrieto.—Will you 


kindly aay if it is necessary to have a gun license for the 


purpose of killing birds destroying fruit, such as cur- 
rants, \c., in a garden ?—B. J. 


[47610.]—U nipolar Induction.—In the “ Minutes 
of Proceedings of the Institution of Civil Engineers,” 
Vol. LVII., p. 430, under the head of * Unipolar Induc- 
tion,” by E. #dlund, it is stated that a metallic cyliader 
with a steel magnet inside is made to rotate by connect- 
ing thecurrent from a battery to different parts of the 
cylinder. Would some of your numerous readers say 
by what fore: this cylinder is made to rotate? What 
metal the cylinder should be made of, what strength of 
battery is required in Bunsen elements, how the wires 
from the battery are connected to the cylinder, and 
ae io be the shape of the steel magnet ?— 


(47641.|—Dandelion and Rhubarb Wines.— 
Can any reader inform me how to make dandelion and 
also rhubarb wine ?—INgQuUIRER. 


[47642.]—Silicate of Soda.—Can any of your 
readers inform me if silicate of soda will of itself, used as 
a paint, keep damp out of outside walls, or if mixed with 
anything, with what )—Inquirke. 


[47643.|—-Spiders.—To Sır Jons Lunnocx .—How do 
they manage to fiy or float? Last Sunday, at noon, 1n 
church, I saw a very small blackish spider running up on 
the shoulder and white straw hat ot a lady, and being 
unable to proceed higher, at last went to the edge of the 
hat, span a thread about an inch long, hung on it, then 
worked for a short while, and flew off over my head. It 
seemed to float like a balloon, its legs half-stretched and 
bent and motionless. I should have liked to follow it with 
my eyes, but would not look round amongst so many 
people.—H. F. L. MEYER. 


(47644.]—Liegal.—Will Mr. Wetherfield kindl give 
me his advice on the following: Itake a business house 
and sign usual agreement for yearly tenancy, with quar- 


terly rent payments, and six months’ previous notice to 
quit (terminating at Christmas) at £80 per year; two 
years later the landlord raises rent to £100, without eny 
further agreement. The landlord dies (having only life 
interest in house), J continue to pay rent to successor of 
‘business ; presently the trustees (the vendors) put the 
house up by auction, without giving me any notice what- 
ever of the sale. The chief condition of sale is that ‘‘ the 
purchaser shall, on the completion of his purchase, enter 
into possession or into receipt of the rents and profits of 
the premises, as from the 25th day of March, 1882, &c.” 
The purchaser soon after sale, serves me with notice to 
qnit, or in default, double rent, &c. Now the questior 
1g— ( 1) Was it not the duty of vendors to give me six 
months’ notice to quit, for the purpose of.sale. (2) Has 
the purchaser any legal right to serve me with nntice to 
quit, seeing that I have received no notice from vendors 
who was the purchaser, or who is entitled torent? (3) 
Can I claim compensation for improvement to house and 
business, having spent £200 upon sinking floors, new doors 
and windows, chimney pieces, &c., and having given 
£300 for goodwill, &c. ?—IGNORAMUS. 


(47645.)—Measuring Railway Curves.—Will 
some friend be ple :sed to give me a simple authentic rule 
to find the radii of curves (after they are laid down) with 
chord and versed sine.—Ipse Dixit, 


(47646.]—Artificial Milk.—Twelve months ago I 
made inquiry through your journal if any one could give 
me Dr. Frankland’s recipe for making imitation humana 
milk from cows’ milk. Mr. L. W. Stansell, on the 29th 
of July, 1881, replied in the ‘‘E,M.” tnat the recipe was 
to be found in Dr. Frankland’s ‘‘ Chemical Researches.’ 
Ihave not been able to get a sight of that work, and 
shall feel greatly obliged to-you or any of your subscribers 
if you or they would send the recipe to the “B.M.” I 
ank it would be appreciated by many besides—W. A. 

ONTER. 


{47647.]—Boiler.—Will some reader of the “ E.M.” 


give me particulars of a bailer capable of driving a pair of 
hee ATOR cylinders, in a boat 4ft. long, beam Gin. ?— 
J. R.G. 


(476418. —A Cabbage-Broccoli.—The Encijsn 


‘Mecuanic is, I know, a favourite journal with my brother 
gardeners. 
reported achievement of Mr. R. Gilbert, head gardener to 
the Marquis of Exeter, who, as it is reported, has, with 
the assistance of Dame Nature, achieved success in the 


Can any of these tell me anything about a 


production of a new vegetable ? He deseribes it as a direct 
cross between a cabbage and a broccoli, and he has named 
it Chou de Burghley, after the garden in which he works. 
The new vegetable is said to be a success admirably 
adapted to the kitchen garden, and a great acquisition to 
the present limited number of winter vegetables, being 


— 


‘very hardy and totally unaffected by the most severe frost. 
.T. B. 


|47649.J—Legal.—To Mr. WETHERFIELD.—I should 
feel obliged if you would answer the following query : 
About 13 months since I employed a solicitor to collect a 
debt; a short time after he told me he had issueda 
county court summons and it would be heard in about a 
month, but from then till now he has kept finding some 
excuse for the delay—he says he will push it on, but Iam 
inclined to think he has not taken any proceedings at all ; 
what isthe best and cheapest way of compelling him to 
do something in the matter ? Would the Law Institution 
do anything if I wrote them all particulars ? He has some 
money of mine in hand, enough for five summonses of 
this amount? If my debtoris not now in a position to pay 
would solicitor be liable to me?—T. M. B. 


[47650.;-Annual Loss of Life by Fire.—Will 
any reader of t.e “E.M.” kindly give an approximate 
estimate of lives lost and value ot property destroyed 
annually by fire in England.—Fige. 


[47651.] -Examination of Malt.—To E. S. Bea- 
ven.—Thanks for reply and kind offer to give further in- 
formation, Will you please inform me how, atter having 
prepared a solution as you directed, to find with Fehling’s 
solution the amount of grape-sugar and dextrine present, 
and then calculating upon the amount present, what heats 
should be employed in mashing such malt in order to 
produce mild beers for imm-=-diate consumption, when 
meshing 5qrs. malt with 9 barrels liquor, running under 
24 barrels und sparging the remainder ?—Puussix. 


[47652.)—Faure Accumulator.—Would Mr. Lan- 
caster or some other subscriber kindly inform me how far 
the plates of a Faure accumulator should be apart. 
L have placed them § to jin. apart, but I think they are 
perhaps too near ; but I cannot tind out whether that is 
the cause of my fuilure or not. I made one cell with S 
led plates, din. by Gin., coated with red-lead and wrapped 
in flannel very closely and placed in acidulated water, 
and then charged the cell for about half an hour with a 
dynamo machine used for plating, and then discharged it 
by letting it diive an electro-motor, charging and dis- 
charging it several times in opposite directions until it 
had been charged altogether 7 or S hours. It then gave 
out a current which heated one inch of No. 36 iron wire 
red hot. But although freshly charged overnight, not the 
least indication of a current could be discovered in the 
morning after it was charged. I have tricd various 
strengths of acid, but with the same result. Possibly you 
could explain some accumulator simpler in construction 
than the Faure.—W. Barron. 


[47653.]—Oiling Fish-lines.—Will some of the 
readers of “ ours” be good enough to say how the better 
qualities of silk fishing lines are oiled ? I notice they have 
mostly a lemon colour with shining surface and are beau- 
tifully got up. I should be glad to know the modus 
optrandi to be pursued by anamateur, as I am desirvas ut 
preparing my own.—PrcHEUR. 


ete ae ae Practical Printer’? (20326, 
page 477) gives much valuable information; would be 
kindly contribute a little more upon colour printing? 
How are red and blue words, sentences, or whole lines 
interspersed in printing among ordinary black type? 
Perhaps he can name some work which fully explains the 
method of putting these coloured passages in ?—J. D. 


[47655.|—Cotton.—A friend of mine has made a pur- 
chas3 of a considerable amuunt of calico for dyeing pur- 
poses, which at the time of purchase was represented as 
pure cotton; but we have been told that it contains a 
considerable amount of jute, which is, I believe, an 
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inferior class of: material whose affinity is also less for 
colouring matter. How may we ascertain for ourselves 
the presence of this fraud ?—W. Binns. 


(47656.]— Woollen and Worsted.—What are the 
characters which distinguish the above? Upon what 
depends their value in the raw and maaufactured state? 
—W. Binys. 

(47657.._—_Railway Signal-boxes v. TŁunder- 
storms.—lIn case of a severe thunderstorm are the elec- 
tric instruments in a signal-box considered a source of 
safety or danger to the signalman there employed ?—A. 
S. H. 


(47653.]—The Becker Brake.—Is the Becker brake 
(a German invention, I-believe) in use in this-country, if 
s0. where, and what are its leading characteristics 1—A. 
5. H. 


D. 


(47659.]—Tricycle.—I have geared my 44in. machine 
down to a 25, which makes 3t very powerful in hill 
climbing, but the spokes often break on straining up 
hills on the driving side, though they all seem properly 
tight; spokes No. 10 wire direct, screwed into 41n. hubs, 
with 43 gear whecl, 60spokes in wheels. Will someone of 
“ours” kindly explain the reason of the breakages? 
They always br-ak off at the top of the screw, which 
makes it a difficult job to drill out.—Ex. 


[47660.] — Metallophones.—I have now: several 
choice pupils- receiving instruction on the pianoforte 
and harmonium. Experience taught that there is great 
advantage in the lessons given at the same time to several 
pupils, not only as to economy of time, but, above all, as 
rapidity of training. I would extend this to more 
pupils, but cannot buy half a dozen costly pianofortes. 
I fancied that two or three octaves metallophones might 
be made somewhere at a moderate price, and replace the 
pianoforte for common practice. vainly inquired here 
and found nothing but playthings, without any solidity, 
and having black keys only painted on the white ones, 
therefore I have nothing better than to apply again to 
the kindness of the Editor to get. if possible, one infor- 
mation more through this valuable paper.—P. Rosin, 
Cempuis (Oise), France. 


[47661.]— De-alcoholiged Wine.—In a recent 
pamphlet entitled, ‘‘ A Great Natural Restorative,” the 
writer states how he cured himself and others, after all 
other means had entirely failed, of a complication of 
diseases by the use of de-alcoholised wine. His directions 
for preparing the purified wine are, in substance, these: 
—*‘ Select either of the light, inexpensive, natural wines, 
such as claret, Bordeaux, medoc, or the like (the heavy 
wines not being so suitable), buil it rapidly with the lid 
ot the saucepan on for 10 or 12 minutes until it becomes 
perfectly spiritless, which can be ascertained by applying 
a light to the vapour, which will cease to burn when all 
the alcohol is driven off.” The writer states that he is 
“not chemist enough to account scientifically for the 
wine's wonderful transformation.” He only knows from 
experience that it has been converted into a wonderful 
healing agent. Now, will some competent reader of the 

“B. M.” kindly say if the above is a trustworthy process 
for the entire extraction of the alcohol, and, if not, what 
effectual method could be adopted for that purpose? 
Would not boiling it in an open vessel facilitate the 
escape of the alcohol? Also, would it not be preferable 
to use wine which had not undergone the process of fer- 
mentation? Does not the ferment:tion neutralise or 
destroy some of the properties of the grape which con- 
stitute its restorative and healing effect on the human 
system ?—G. T. 


[47662.]}—Ciroulating Decimals.—What is the 
rule determining the rnaximum number of digits in the 
circulating period of the decimal corresponding to a 
vulgar fraction whose denominator is pn, p being a prime 
number? When the denominator is the product of the 
different primes p,q,7. . . . isnot the maximum 
number of digits = L.C.M. of p—1,q—1l,r—1... 
Is not this contradictory to a statement which I find in 
the *‘Mathematical’’ column of anold Educational Times, 
tothe etfect that if we muitiply a circulating decimal 
having m figures in its period by another having n figures 
in its period, the product will be a circulate having 9mn 
figures in its period, when i is prime to n. Ihave to 
thank ‘68S. J.” for his obliging offer in connection with 
my former query on this subject, but I live so far from 
town as to make it impossible for me to inspect his copy 
of Clarke’s * Rationale.” Does he know anything of 
Clarke’s ** Doctrineof Chances”’? Is it the same Clarke? 
—A. J. SYITI. 


[47663.]}—Joints and Crossings.—Is there any 
system or plan in use which is considered an improvement 
on the present joints and crossings? Of course, it is 
known that the wheels of a train have to pass over a space 
of about 2in. wide in every crossing. The result is jarring, 
Wear and tear. and now and then trains off the line. The 
present crossing is put up with because a better sub- 
stitute does not come out; but what we want is some 
means by which joints and crossings should be con- 
tinuous rails without any space to jump over. Anothor 
objection to the prevent plan is that in consequence of a 
crossipg a junction oria curve cannot possibly be given 
the proper amount of super-elevation of the outer rail. 
This absence of elevation has caused many accidents— 
for instance, had there been notixed point for the engine 
wheel for No. S13 to have struck at Werrington Junction 
the fearful accident could not have happened. Only last 
week I witnessed a number of waggons leave the line in 
consequence ot a slightly cefective crossing, which 
es ask if there is any better system invented.— 


(176041.]—Brake Failures.—I shculd be much 
obliged if a correspondent wil clear up a discussion now 
existing as to what continuous brake ıt was which re- 
rently failed at Bedford Station, M.R., when engine 823 
and an express train corapletely ran past the platform, 
is rea is considerable controversy on the subject.— 
A. S. H. 


(17655. —Government Inspector of Mines.— 
Wil some correspondent kindly say what is tho nature of 
the examination to be passed ror obtainining this appoint- 
nent. and if there is any difference in the examinations 
tor metalliferous or cowl-mining inspectors ?—MIXER. 


_ (47666.}—Construction of Waps.—Can anyone 
favour me with a proof ot the law that asy map can be 
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painted with not more than four colours, no matter how 

many the divisions be? I can find no allusion to the law 

a Hughes’ book; see answer to query 46902.—A. J. 
MITH. 


|47667.J—-Partoership.—To MR.WETHERTIELD.—A. 
and B. wish to carry on business on the same premises. 
There is no incongruity between their trades, but yet they 
are quite distinct businesses. They have thought of 
entering.into partnership, each to bave the entire control 
of his own branch of the trade, be r-sponsible only for his 
own debts, and get all the protits of hisown branch. They 
wish, in fact, neither to gain any profit nor take on any 
responsibility for the other. The partner who is to live 
on the premises takes on himself the rent and taxes, and 
the other common expenses, such as advertising, &c., to 
be equally divided between both. Could such an agree- 
ment be legally drawn up? I expect while the deed of 
partnership may specify the arrangement about the 
management and the profits, &c., each must become re- 
sponsible for the oth+r’s debts. In drawing up such an 
agreement, would it be necessary to get an attorney todo 
it? Ifso, what would be his probable charge? What 
would the stamp coat? Is the Jaw regarding these matters, 
and also regarding leases, administrations, legacy duty, 
&c., exactly the same in Ireland as it is in England.— 
Suan SHOLUS. 


(4766S.J—Lease:—To Me. Wetnerriretp.—What 
would be the legal cost of getting 4 31 years’ lease of a 
house at £26 a year rent, drawn up? Could a covenant 
be inserted in it, forfeiting it if it left the person’s posses- 
sion to whom it was granted? If so, would sucha clause 
prevent money being borrowed from a building society on 
it as security, in order to alter the house and put it in 
thorough repair ?—sueh repairs and alterations being per- 
manent and necessary improvements.—Suay SHOLNs. 


147669.]|—Grapes.—I have a small glass-house with 
several vine trees ; one of them is sweet-water grape, and 
as fruit ripens nearly every one of them bursts open. I 
should be glad if any one could instruct me if there is any 
way to prevent their continuing, or is it the wrong sort of 
fruit tree to be in a house !—GrareE AMATORE, 


[47670.]—Study of Electricity.—To ‘Sresra.”— 
What instruments do you recommend as best suited to a 
student entering on the practical study of electricity, more 
par eulany with reference to the electric light? Any 

ints as to the best plan of study and the making of the 
required instruments will much oblige — PnosPIoRUS. 


. [47671.]-—Institute of Chemistry Exams.—I am 
desirous of sitting for the practical examination of the 
‘í Institute of Chemistry.’’ Before doing so it is necessary 
to hold the advanced certificates of the Science and Art 
Department in Chemistry, Electricity, £e. Can I sit for 
the advanced examinations in these subjects at once, oris 
it necessary to pass the elementary examinations in the 
same subjects previously? If so, can the elementary and 
advanced certificates be both obtained next Muy 3—OLp 
SUBSCRIBER. 


[47672.]—-Limelight.—Will some kind reader give 
me instructions how to make a cheap and powerfal lime- 
light for illuminating in the open air, how to make the 
burners, the retort, and whether the bags used in a barm 
press by brewers would answer !—GaAsFITTER. 


(47673.)—Electric Lighting.—Can any readers of 
the “ E.M,” recommend a good ‘‘arc’’ Jamp of small 
power, gay about 200 candle-power, so that 2 or 3 lamps 
per h.p. of engine may be used? The ‘‘ Lampe Soleil” or 
“Xun Lamp” is highly spoken of in prospectus, but I 
cannot find any reliable information as to its practical 
working.—D. 


[47671.)—Electrotyping.—Will Mr. Lancaster or 
some other of our friends say if they think it possible to 
deposit copper ‘in. thick os the inside of a plaster of 
Pa:is cast, with design on the inside (say of a cylinder), 
and how the cast could be made water-tight so as to make 
èt int» the depositing bath, and put anode inside, and 
have the cast free from air-bubbles? If any of our friends 
could help it would be a great boon to—E. Barrer. 


[47675.]—-Vacuum Gauge.—To Mr. LANCASTER. — 
Will you kindly give me some information on the follow- 
ing? 1. What is the best form of vacnum gauge for nir- 
pump, and how to make the same? My pump basa 
small receiver-plate ut the+nd of foot with screw-plug, 
evidently for the reception of gauge. 2. CanI use a Voss 
induction maceine to exhibit Gussiot’s cascade, aurora 
borealis, vacuum tubes, &c. ?—Arr-Pusr. 


[47676.]_Ttagnetic Exploder—To Mr. TOLMAN. 
—Will you be so kind us to give re full directions how 
to make a magnetic exploder for firing small fuses ? Also 
directions how to make a machine for depositing about 
loz. of good tough copper on metal surfaces in one hour ? 
Please state the power required to work ditto, and the 
speed at which it would have to run.— Oxs IN A Fix. 


(17677.]—To Unsize Paper.—I have a number of 
well-illustrated circulars which are printed on ordinary 
sized paper, and shall feel very much obliged if anyone 
can infurm me tohow unsize them, so that they may be 
uscd for blotting-paper.—D’Eviyyn, 


(47678.]—Scratched Plate Glass.—The counter of 
my shop is fitted with plate-glass cuses, the surface of 
which 13 so scratched by the constant friction of money 
on them that it is impossible to see the goods through. 
Will one of your numerous subscribers kindly inform me 
if this can be remedicd, and by what ?—ARGYLE. 


[47679.]—-Induction Coil.— Will Mr. Tolman kindly 
send particulars of the coil he mentioned a week or two 
since, Which would go into the waistcoat pocket !—Os. 


[47680.]—Locomotive Boiler.—To “E. L. P.”— 
Thanks for sketch you sent in the * 1. M.” of steam dome 
and starting valve. Should the dome be placed over fire- 
box orin centre of boiler! Would not seven or eight lin. 
tubes Le better than the tin. diameter simply for this 
reason=-\When so small in diameter and crowded to- 
gether should they leak at any time, thereis no getting 
the suldering-iron between them. Would not it be better 
to have luge tubes, and have them placed more apart 
from each other, so that the soldering-iron could get at 
edges of tubes? Ought the fire-box and tubes be brazed ? 
How would one large tube through boiler answer, which 
would be easily got at to reprir? Please lnd my address 
in this week’s Mrcuayic.—W. H. 


[47681.]—Painting Stove-poles.—Can anyone 
recommend a smooth enamel paint which will form a 
hard smooth coat on the wooden poles which we use for 
hanging,cotton-hanks on to dry in the stoves? Without 
this, the woud chips and splinters and the yarn is 
broken thereon.—MIuL. 


beaker rp Electro-Magnetism and Magneto- 
Electricity.—Can any reader favour me with a simple 
explanation of the mode in which, by aid of the principle 
of conservation of energy, the discovery of Faraday, which 
forms the basis of magneto-electricity, can be shown to 
be a necessary consequence of the original discovery of 
Oersted ?—J. H.G. 


(47683.]}—To Electricians and Mechanioians. 
—I have 30 bichromats cells with windlass, &c., jars 
4} by 25 by 6! (inside), carbons and zines 7 by 3} ; also 20 
double tluid cells, jars 4} by 2} by 7 (inside), porous pots 
3} by i by 63 (inside), carbons and zincs, 2} by 7. Itis 
my desire to light three or four Swan lamps for about 
five hours every night, and for this purpose L am willing 
to purchase additional porous pots, carbons, or zincs, to 
convert the whole of the above into a suitable battery of 
50 cells, for I imagine the outside jars to be practically 
the same size. The inconstancy of the ordinary bichromate 
andthe expense and trouble of keeping the Bunsen cell 
working, make them quite out of the question. Yet I 
notice that when the plates of the former are agitated (as 
drawn up and let down again) the original strength of the 
battery seems to return for a short period, so—{1) To 
counteract poelarisation—suppose I were to make the 60 
cells into 5 trays of 10 bichromates—could I not use a 
piece of mechanism, driven by a weight, to raise and 
lower each set of 10 once in five minutes, so that there 
would always be 40 cells available for work at one time. 
and the whole 50 would have been raised and lowered 
once in every five minutes? Or—(2) Suppose I cut my 
large plates to the same size as small ones, buy 
more porous pots, and charge the whole 60 as a 
double-fluid bichromate battery, or some other, which 
requires little attention (Daniell’s, could I use these to 
charge some secondary battery, say ‘‘Sutton’s,’’ during 
the 19 hours my lamps are not burning? If (1) be feasible, 
would some kind reader of ‘‘ ours ”’ design the clockwork 
forme? I think I could manage the disconnecting part 
myself. If (2) be practicable, will someone kindly tell me 
how many accumulators I should require, their cost, &c. ? 
And if both ideas are useless, can anyone suggest any- 
thing to help me?—S. H. Sarr, 96, Regent’s Park- 
road, N.W. . 


ANSWERS TO CORRESPONDENTS. 


—m 


*.* AU communications should be addressed to the EDITOR 
of the ENauish Mxonanio, 81, Tavistock-street, Covent 
Garden, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
queries, or replies. 4. Letters or queries asking for ad- 
dresses of manufacturers or correspondents, or'where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information isanswered through the post. 6. Letters sent 
to correspondents, under cover to the Editor, are not for- 
warded ; and the names of correspondents are not given 
to inquirers. 


*,* Attention is especially drawn to hint No.4. The 
space devoted to letters, querics, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidaal interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “ Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselvesof it. 


The following are the initials, &c., of letters to hand up 
to Wednesday evening, Aug. 9, and unacknowledged 
elsewhere :— 


R. E. Oaxes.—H. King.—South London Machinists’ Co. 
—E. E. Barnard.—W. Blackett.—I. P. Alexander.— 
A. C. Malley. — Glasgow. — G. Fryer. — Engineer.— 
Anxious to Know.—l. Martin.—Cremona.—Country 
Johnny.—A Constant Subscriber.—W. J. Lancaster.— 
T. H. Delbridge.—A. T.—James Parkinson.—A Con- 
stant Reader.—Geo. Revell.—J. H. Huxley.—Cete- 
wayo. 


ÅMATEUR Astro. (Purely an optical illusion. 70 time 
14” = 16’. Remove a halfpenny 18ft. from your eye» 
and it will subtend this angle. We do not know what 
almanac you employ, but the conjunction of Venus 
and Mars took place at 11 a.m. on August 2nd, at 
which hour Mars was 5’ South of Venus. Uranus ws 
to the North and Westward of Venus at the time you 
mention, but it is obviously impossible for us to assert 
detinitely that that was wnat you saw.)—Dertrta, (You 
should procure some water from stagnant ditches. and 
look up the back numbers for many hints on the use of 
such an instrument.)—Frep. Davis. (Do you really 
imagine that the device is new?}—.\ BRAKFSMAN. 
(Should be carried in earthenware or glass. The acid 
of the fruit attacks the tin )—Onze Wio wouLp LIKE To 
Ixxsow. (They can be cut out or removed by the use of 
caustics, but an ugly scar may be Ieft.)—G. F. (See 
pp. 535, 607, 621, 622, last volume, and look through the 
indices.)—W. WALKER. (Answered many times—most 
recently on p. 431.)—H. Gasaiam. (See po. 97, 120, 
144, 167, 240, lass volume, and mauy replies in back 
volumes.)—Buackamiti. (A pressure of 601b. actual in 
a steam boiler is equivalent to a tempstrature of 397° 
Fahr. Water boils at a lower temperature on the top 
of Mont Blancthan it dues at the bottom uf a co:l-mine 
shaft, because the atmospheric pressure is less.)—J. 
Mitcuesy. (We have really no room for weather fote- 
casts clipped from other papers.)—-W. F. DENNING. 
(Sorry to have to keep your Jetter over a Week in order 
to engrave the cut; the Bank Holiday has thrown 
things a day behind this week, or it could have been 
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done.)—H. Stcoxe. (We may as well see the finish of 
‘Stonehenge and Sun Worship” before inserting. 
How much more is it likely to make?)—J. B. (If you 
do not take proper medical advice and wear a suitable 
truss, the inconvenience mentioned may cause you 
serious injnry. No amateur doctoring is likely to help 
you.)}—A Tenant. (You have taken your house ona 
yearly tenancy, and vou are bound to give half a year’s 
notice, terminating at the time of year you took the 
house; consequently, if you give notice at Michaelmas 
you can leave at Lady Day, 1883.)—Derecror. (We 
are in no way responsille for advertisers’ statemeats, 
and could not attempt to verify them.)—CANDIDATE. 
(You would have to trust to the good faith vf any one 
to whom you confided the details of your inve.tion 
before you had secured protection for it.)—STEAMY 
Wrixpows. (Must either be thoroughly Ventilated or 
else made nearly air-tight inside, with the lamps out- 
side. Ventilation is the best remedy.)—A Youna ELEC- 
TRICIAN. (Your question has been frequently »nswered. 
See p. 467, for instance.)—B. N. (Leave well alone. 
If so excessive as to become really weakening, consult 
a medical man, as personal examination would then be 
nece:sary.)—A. B.C. (You have nothing todo but to 
fry it in oil, taking care that the oil is in sufficient 
quantity for the fish to ‘“‘swim’’ init. Use nothing 
but dry fluur on th: pieces. Almost all kinds, but 
white. fish preferably.)—J. L. (Practically, yes ; but 
at the moment when just escaping from the gun it 
moves quicker than at any other time.)—ELECTRICAL. 
(Instructions have been given many times. Make the 
machine described «n p. 179, No. 840.)—H. S., Ash- 
ford. (Messrs. W. H. and H. Le May, the factors who 
sold the pocket, inform us that the price mentioned in 
the Echo and the other paper was quite correct, and 
they add that this is the worst year for blight ever 
known. £50 per cwt. is certainly a very long price for 
hops )—Ws:. Cannon. (Any good optician will fit you 
wi h glasses to correct your unequal sight. Queries as 
to prices, &c., should be put privately to Mr. Lancaster 
and other makere who advertise in theze pages. There 
is no book that we know of on the subject you men- 
tion, but any amount of information in our own back 
vols. The last query we do not ucderstand, but will 
endeavour to do so if you put it more plainly.) 


CHESS. 
-e 


ALL Communications for this department must be 
addressed to the Chess Editor, at the otce of the 
Evxauisu Mecuanio, 31, Tavistock-street, Covent-garden. 


PROBLEM DCCLAXI.—By J. P. Tayton. 


Black. 
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White. 
White to play and mate in two moves. 
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PROBLEM DCCLXXII.—By F. Asrtuur HILL., 
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White. 
White to play and mate in two mover. 


EOLUTION TO 767. 


White. Black, 
1. Kt to K2 1.TtroaQds 
2, R toQ sq. 2,.PtoQ7 
3. KttoQ B:q. 3. P tzkes Kt 
4. KR mut s. 


SoLUTION TO 768. 
White. Black. 


1. KttoQ Kt 5 1. Anything ` 
2. Q, Kt or P mates. 


NOTICES TO CORRESPONDENTS. 


Correct Souurioss to 768, by Celsus and Schmucke ; to 
766 and 767 by Celsus. 

Ceisus.— We think you are wrong about 765. How do 
you mate if 1. K takes P 


BtuKB3 Bi0 Q2 


H. F. L. Merer.—Many thanks for the problems, which 
are very acceptable. 


Game played by Correspondence between E. J. Line (Isle- 
worth), and W. Meap (Brighton). 


(Evans Gambit). 
White (Line). Black (Mead). 


1. PtoK 4 1. PtoK4 
2. KttoK B3 2 KrtoQ B3 
3. BtoQB4 8 BtooQB4 
4. PtoQ Kt4 4. B takes P 
5. PtoQ B3 5. BtoQR4 
6. Castles 6. KttoB3 
7. PtoQ4 7. Castles 
8. P takes K P 8. K Kt takes P 
9. Q to Q 8 (a) 9. P to Q 4 (b) 
10. B to K 3 (c) 10. BtoK B4 
11. B takes P 11. Kt takes Q B P 
12. Q takes B 12. Kt takes B 
13. Ktto Kt5 13. PtoKKt3 
14. Qto K R3 14. PtoKR4 
15. Pto K Kt 4 (e) 15. Kt takes B 
16. O takes Kt iG. BtoKt38 
17. QtoKB4 17. QtoQ5 
18. Ktto K 4 18. Q takes K P (f) 
19. Q takes Q 19. Kt takes Q 
20. Q. Kt to Q 2 (g) 20. Kt takes P 
21, KttoQ B4 21. Bto Q5 
22. R to B sq 22. K R to K sq 
23. K Rtok sq 23. PtokK B4 
24. PtoKR3 24. Riakes Kt 
¥5. R takes R 25. P takes K 
26. P takes Kt 26. P takes P 
White resigns. 
Notes py W Mea. 


(c) Staunton recommends this move, and gives tie 
comb.uation 9 Kt to Q B 4, 10 Q to Q 6,10 Kt to K 3, 
11 B to R 3,11 Rto K ¢#q, 12 R to K +q, and White has 
a good game, I think Black might very well play 10 P 
to Q 3, to be followed by 11 B to K 3 iu most cases. 
According to the lest cditioa of the ZZaadbuch, 9 B tu Q5 
for White is irresistible. 

(b) This seeing a bad move, but it was played to get 
out of the ordinary lines, 

(c) Why not B takes P? 

(d) 11 Ktto Kt 6 would not be good cn account of 12 
B iakey P (eh.). 12 È takes B (best), 18 Q takes Q, 13 Q 
R takes Q, 14 P takes Kt, &c. 

Uns unk play, as the sequel shows. 

J) B'ack dare not take the R, £g ,18Q takes P, 19 
Q Kt to 153,19 Q to Kt 7 Gt 19 Q takes R (ch.), 20 K 
takes Q, 20 K to Kt 2, 21 P takes P, and wins; andif 2" 
B P moves, 21 P takes B ?} und wins), 20 Q to R6, and 
mates in four moves 

(g) If 20 P takes P, 2) B to Q 5 wins the exchang? or a 
vee In apy case, Kiack must win with three Pawns 

ead. 


Every Workman connected with the Building 
Trades requiring a situation should advertise in “THE BUILD. 
ING NEWS,” published every FRIDAY, price Fourpence. 
at 31, Tavistock-strect, Covent-garden London, W.C. 


“THE BUILDING NEWS” is the Principal Journal, repre- 
senting Arcnitects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 


Every Workman should insist on saceing “THE BUILDING 
NEWS ” every weck at his Club or Coffee House. He will find 
more ‘‘ Lists of Tenders ' for new work in it every week than in 
or similar paper, and can thus jedge where work is likely to be 
had. He is also specially invitea to make use of “ Intercom- 
munication’ if he wants to know anything about his trade ; to 
write to the Editor if he has any suggestions to make and to 
advertise in the paper when he wants work. 


The charge for Advertisementa for Situations is One Shililug 
or Twenty Words, and Sixpence for every Eight Words after. 


‘TERMS OF SUBSCRIPTION. 
* PAYABLE IN ADVANCH. 
66. 6d. for Six Months and 11s. for Twelve Months, Post-free tu 


any ag ofthe United Kingdom. For the United States 1838., ©. 
3 dols. 25c. goia $ to France or Belgium, 13s., or 16f. 60c. ; to Indir 
e, 


(via Brindisi), 15s. 2d.; to New Zealand, the Cape, the Wes’ 
ndies, Canada, Nova beotia, Natal, er any of the Australia: 
Colonies, 138. 


The remittance should be made by Post-office order. Bach 
numbers cannot be sent cut of the United Kingdom by the 
ordinary newspape) post, but must be remitted for at the rate o! 
3d. each to cover extrs postage. 


Messrs. James W. Quren and Oo., of 924, Chestnut-street, Philo 
delphia, are authorised to receive subscriptions for the Unitec 
States for the ENGLISH MECHANIC, at the rate of 3 dols 
26c. gold, or Thirteen Shillings per annum, post-free. The copier 
will be forwarded direct by mail from the abe ge office in 
London. All subscriptions wil commence with the number first 
Issued after the receipt of the subscription. If back num/ers arı 
required to complete volumes they must be paid for at the rate o' 
4d. each copy, to cover extra postage. 

Vole. XXIV., XXVI.. XXVIL, XXVIII., XXIX., XXX., XXXI., 
XXXII. and XXXIII.. bound in cloth, 7s. each. 
(Vol. XXXIV. Now ready.] : 

All the other bound volumes are out of print. Subscriber: 
would do well to order volumes as soon as possible after the con. 
clusion of each half-yearly volume in March and September, a: 
only alimited aumberare bound up, and these soon run out ot 
print. Most of our back numbers can be had singly, price 2d 
each, through any boukseller or newsagent, or 23d. each, post-frec 
from the otce (except index numbers, which are 3d. each, or 
post-free, 34d.) 


Indexes for each half-yearly volume up to Vol. X. (except Vols 
II., III., IV., V., and X.) inclusive. 2d.eacn. Post free 2¢d. each 
Indexcs to subsequent vols., 3d. each. or post-free, 34d. Cases fu: 
binding, 13. 6d. each. 


°° Suoscribersare requested te order Cases and Vols. throug 
their booksellers, and not te send direct. The regulations of). 
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THE PRODUCTION OF LOOPED 
FIGURES BY GEARS. 


Tre subject has not apparently received 

the attention which it deserves, owing, 
probably, to the fact that it has been chiefly 
advocated as a means for what an irreverent 
writer has called scratching patterns. This 
“ scratching,” however, when done by able 
hands produces effects which an artistic eye 
never fails highly to appreciate; but the 
work is, nevertheless very tedious, except 
when done by the aid of that elaborate and 
ruinously expensive device known as Plant’s 
Geometric Chuck, or by some other appa- 
ratus which does not need the use of a division- 
_ plate and index. These latter appliances 
call for an amount of patience and resolu- 
tion which I candidly acknowledge Nature 


omitted to bestow upon me. To start and 
stop a lathe some hundreds of times; to tax 
the eyes and memory by ceaseless peering 
into a division-plate and remembering the 
right number of holes to be passed by, is 
“a caution.” Hence, I suspect, originated 
the geometric and other geared chucks, and 
also the rose-engine, to say nothing of the 
geometric slide-rest, rose-cutter, and similar 
appliances. The self-adjusting index, of 
which one or two modifications have ap- 
peared, only partially meets the difficulty 
alluded to. The object of the present paper is 
tocall attention to the gear- wheel appliances, 
by which a repetition of form may be pro- 
duced; or arepetition of some given motion 
(as that of a sliding-plate), which, combined 
with rotary motion, results in the production 


of waved or looped figures. In the geome- | th 


tric chuck, which is undoubtedly the most 
perfect of such appliances, the figure is the 
result of multiplied circular, or cycloidal, 
or epicycloidal motion, complicated by the 
eccentricity of certainadjustable slides; while 
the oval or ellipse chuck and rese-cutter 
depend for their action upon the motion of 
a sliding-plate, a given number of times 
during a single rotation of the mandrel. 
The rose-engine and geometric-rest carry 
pattern-plates acting upon the mandrel in 
the first and on the tool in the second. But 
in.the former, the number of movements to 
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and fro, or oscillations of the mandrel-head, 
are just so many, and no more, as the un- 
dulations on the edge of the rosette; while 
in the geometric-rest, these oscillations are 
multiplied by gearing any required number 
of times. The principle of this rest, there- 
fore, is the same as that of a geared rose- 
engine lathe; and the rest itself is, in all 


‘| respects, well suited to the intended purpose 


of cutting many-looped figures. Its cost is, 
as usual, its one drawback, prohibiting the 
majority of turners from using it. It does 
not appear that due attention has been 
given to the multiplication by gearing of a 
single simple’ movement—only one or two 
amateurs having carried it out in practice. 
Probably the rocking lathe-head is the 
best and simplest arrangement to work 
with, and it is easily fitted up. The lathe- 
head is mounted on centres, and there is, very 
generally, a web cast in the bed, just in 
front of the mandrel-head, which serves to 
take the centre screw at that part, and if 
such is not the case, it is easy to insert a 
plate and secure it by a couple of small 
bolts. Ineed not, however, at present enter 
into details, as any mechanic will readily 
find means to make so simple an alteration 
to his lathe. The head and mandrel being 


thus capable of a to-and-fro or rocking 
motion, the next consideration is how to 
We can put an eccentric disc 


produce it. 


upon the mandrel with a hoop on it, and 
carry an eccentric rod to some fixed point 
behind the lathe, to the wall for instance, 
which was the fundamental arrangement of 
the ornamental lathe of the late Mr. Taylor. 
Or we may put on the mandrel an eccentric 
disc without any hoop, and let it act against 
a fixed rubber as the mandrel revolves. Or 
we may go a step further, and instead of a 
simple eccentric disc, we may put on the 
maudrel what is known asa rosette, i.e, a 
pattern plate of waved outline, or a square 
plate, or any other. Placing a fixed tool in 
the slide-rest, faced round to the work, or 
placing a paper-holding chuck on the man- 
drel, and a pencil in the slide-rest, we 
shall find ourselves in possession of an 
apparatus by which to copy the rosette; but 
us far we can do little more. We can 
make the Gesign large or small, and by 
certain adjustments of the parts we can 
somewhat modify the pattern; but we 
cannot make a rosette of four waves, pro- 
duce a design of five or six ‘or more, nor can 
we thereby produce complex-looped figures. 
But if, as in the geometric rest, we contrive 
to introduce change-wheels between the 


‘rosette and mandrel, we are at once in pos- 


session of means for the multiplication to 
any extent of the oscillations of the lathe- 
head ; and, by giving a suitable ratio to the 
gears, we can cause a line to travel on and 


loop itself again and again during a large 
number of revolutions of the mandrel before 
returning into itself. Thus the most ex- 
quisite looped figures are producible by the 
simplest means. Then, again, an ordinary 
rose-engine template, or rosette cannot 
readily be cut with very deep waved, there- 
fore the undulations are generally rather 
shallow ; but a geared disc, arranged for slow 
motion, readily producessuch a design as that 
given below.. To cut a rosette of such form 
to work without gears would bea a costly 
matter. The ,same rosette served for the 
inside part of the pattern. The second de- 
sign is also cut in an equally simple way— 
the pattern plate being, I think, a plain 
eecentric disc, or a square one—I forget 
which — but the many undulations are 
merely the result of the gearing. I haveno 
good block now in my possession of looped 
figures, although I have some prints of such, 
showing work that would be taken for that 
produced by the geometric chuck.* : 
Now, this kind of lathe merely needs a 
second mandrel to carry the discs or rosettes. 
It may be behind where the back-gear is 
usually fitted, or in front, or above, but so 
placed as to admit of change-wheels on a 
radial arm, as in a self-acting lathe. The 


‘second mandrel may be carried on centres 


orin collars. Some kind of fixed bracket 
fitted to the bed will carry a rubber or 


rubbers to act on the rosette. An amateur 
can turn a disc at all events, and set it 
eccentrically on its mandrel, or fit a cog- 
wheel ; but he will not cut a good rosette, 
such as those ordinarily used. And there is 
really no part of this contrivance that 
ought to be beyond his powers, if he can use 
fairly the turning tool and file. I do not, 
however, propose to go into these details of 
construction in this first paper, but merely tə 
call renewed attention to the capabilities of a 
lathe of this kind. Nor do I wish to suggest 
specially this simple and effective mode ot 
working surface patterns. I merely point to 
it as devoid of the labour and tediousness of 
eccentric work, and I certainly thiok i: 
vastly superior in its results. Indeed, 
nothing but the geometric chuck can cxcel 
it in this respect. But I would also suggest, 
the arrangement as a means for producing 
solid forms. The motion is very slow ; it is 
of necessity of this character, owing to the 
jar that would otherwise take place at the 
close of each oscillation, these oscillations 
being far greater in range than those of a rose- 
engine. This would allow a revolving cutier— 
a horizontal one, for instance, driven at spced 
—to cut out a solid block of the same form as 
that of the outiine of the pattern, much in 
the way that the Blanchard or copying- 
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* I will lend these for inspection. 
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lathe does its work. Or, again, an outline 
of great beauty may be traced on the surface 
of a block, and the fret-saw and other tools 
may then be used to cut the material. But 
I know of no other plan by which such out- 
line could be well and quickly drawn. I can 
say, however, that these, when pencilled 
(which is easicr, even, than cutting them), 
make excellent designs in outline for instruc- 
tion in freehand-drawing, because all the 
loops and curves are accurate. 

It may, probably strike the rose engine- 
turner that his own machine will allow the 
rosettes to be shifted on their axis, or used. 
in:‘combination,.so ‘as to enable more com- 
plex figures to be cut. But so can those 
of the present lathe—and they can be used 
in: combination by adding other rubbers, 
and likewise in conjunction with the eccen- 
tric chudk on the mandrel. But the cost is 
that of plain discs,.as compared with rosettes.. 
One can be turned, the other must be 
designed, drawn, and.sawn (or cast), and 
filed up with the utmost accuracy—one of 
the most difficult operations, and, conse- 
quently, most costly. As to the results, 
they are not to be compared, the complexity 
and beauty of ‘those produced by gearing 
being immeasurably superior. 

I have never yet been able personally to 
understand why the plan advocated of pro- 
ducing many looped patterns by starting 
with what may be called a single-looped 
disc, has not been practically carried out by 
lathe-makers. It is most interesting to 
watch the gradual development of a design 
thus produced,! whether -by,\Piant’s chuck, 
or such anı appliknoe as the. geared rose- 
engine. Putting gears in: the ratio of 12 
and 7, we first get, I think, 168, after 24 
revolutions of the 7, and 14 revolutions of 
the 12 wheel. Round and round the man- 
drel goes, but the line looks hopeless—a. 
very entanglement of bewildering loops—. 
till eb last it meets, when least expected, 
and-you have a complex and beautiful pat- 
tern. You can deepen it, if you like, for. 
the“tool will now start again, and retrace 
its old path without possibility of error. 
Keeping the same disc, but altering. its 
eccentricity, you get similar results ; but the 
windings are not so.deep.. Put the pencil 
or tool the opppsits. side of ‘the.centre, and 
all the hills become dales,. and ‘vice versa. 
There is not: one plan- so. inexpensive, so 
simple, or so easy to manipulate; but for 
really best work the gears should be cut, 
and ell well fitted, and the pattern cut by a 
fine drill driven by the overhead. The revolu- 
tion of the mandrel should be. by a tangent- 
screv; driven by winch handle, or by a slow- 
motion pulley. on the crank-axle. The 
small block which I must fain leave 
to the engraver to copy is the result of a 
simple square rosette geared as before, and 
I send it merely to show what unexpected 
results occur in this mode of tracing patterns. 
I am well aware of the fact that patterns, 
even at best, are not equal to solid carving, 
being chiefly used on draughtsmen, and 
boxes and stands of various articles. Still, 
they are extensively worked by the eccentric 
and other chucks and cutters, and form a 
not unimportaut part of legitimate lathe 
work. They should be clearly cut, and 
rather deeply, in order to give the best 
results, and not merely scratched. Their 
beauty depends, in fact, on a great measure 
on tke lights and shadows of the delicate 
tracery. Hence, a printed block gives but 
a poor idea of the appearance of well-cut 
designs. I think there is no comparison 
between rose-work and that produced by 
an eccentric chuck, even by that of Ibbetson ; 
but if gearing is arranged as well, a. very. 
simple rosette of the usual kind will produce 
work of exquisite delicacy and beauty, and 
instead of several rosettes being required, 
two or three and one eccentric disc, quite 
plain on the edge, will afford means for pro- 
ducing endless combinations of waved and 


made for £20, capable of far finer work. 


J. L. 


A. CROWN-GLASS ACHROMATIC 


TELESCOPE.—III. 
Aperture. 
IE 
aperture an instrument of given length 
will bear. Of course, this will depend upon 
the exactness of the correction of the various 
aberrations. Now, if, asin the first number, 


parallel, but to be brought to the same 
point, on the principal axis for direct 
refractive, or on the secondary for oblique, 
since there is no secondary spectrum the 
proposed method would seem to be preferable 
and more exact as far as chromatic aberra- 
tion is concerned. Moreover, I have cal- 
culated a combination ia which the spherical 
abberration is reduced to something less 
than the two thousandth part of that of the 


exact correction than has been obtained by 
the other method; so that we may fairly 
assume that the ratio of the aperture to the 
focal length of the convex glass may be 
made at least as great, if not greater, than 
when flint glass is used. 

Most likely the proportion used by Mr. 
Wray is, upon the whole, the best for glasses 
in contact, that is an inch of aperture to 
about 1din. length of telescope, or, as it 
may be shown, to 6}in. focal length of 
convex lens. Thus, ,for:instance, suppose 


26in., it will’ bteanran aperture. of 4in., and 
the lengthotthbtalescope.will be 60, 


‘the distance fjomithh convex lens at which 


ordinary one of:60::. Moreover, 44 or 45in. 
is the length of an ordinary 3in. instrament, 
so that the aperture which the proposed 
instrument wili bear, for a given length, is 
greater than that of the other in the pro- 
portion of 4 to 3, or more. 

Focal Length of Instrument. 

In ordinary cases, where the convex and 
concave glasses are in contact, the focal 
length is identical with the actual length; 
but when they are separated, it is far other- 
wise, the actual length is the distance 
between the image and the convex lens, 
which is quite a distinct thing from the 
focal length of the equivalent lens. The 
focal length of the telescope, I find to be, 
in the case:of 'the combination above men- 
tioned, 50in., whereas the length of the 
instrument is only 44. 

Recapitulation. 

We may now recapitulate the advantages 
which may be supposed to be attached to 
this method of construction. The following, 
three appear to be the principal ones :— 
1. There is no secondary spcctrum. 2. The 
instrument will admit of a larger aperture 
than one of the usual construction of the 
same length, in the proportion of 4 to 3. 
3. It has greater power, in proportion, 10 to 
‘9. Now, one would really like to know what 
there is to counterbalance these advantages 
to such an extent as to make it advisable to 


that the practical difficulties of construction 
will be great. But this only comes to says 
ing that, to produce a first-class instrument 
a first-rate artist will be needed. Of course, 
he will, just as with any other method. 
Each will, doubtless, have its own diffi- 
culties, which will require an amount of 
care and skill which only the best makers 


looped figures; and whereas a rosc-engine 
will cost, perhaps, at least, £50—and gene- 
rally is priced at four times that figure—a 
good lathe for geared apparatus might ‘be 


now remains to inquire what amount of 


we suppose red and blue rays to emerge, not 


convex lens alone, which I believe is a more 


that the focal: Jeéngthiof thè. convex lens is. 


But: 
in the exampjée.which:.Iihave-spoken of 
above, the: Ildagth:of 'thea«tclescope, that is, 


the image will’ be formed,:I find to be only: 


44in., so that ian: instrament ‘of ‘this length: 
will bear at least as large aniaperture as an: 


use the old method. Perhaps, it will be said, 


are able or willing to bestow. That great 
exactness is necessary in making the: curves 
of the lenses, I have quite satisfied myself ; 
for, having examined carefully a multitude 
of combinations, I find that a very small 
variation in the curves affects the spherical 
aberration to an extent that was wholly un- 
expected, renderiog thereby great attention 
to the work necessary. For this reason, I 
have not added to the list of advan- 
tages ‘‘a considerable reduction in price ;” 
for though I still suppose that by the 
method proposed, more optical assistance 
may be obtained for the money, it will 
not be to the extent that might at first sight 
have been expected. One first-class. tele- 
scope may, on account of the mode of con- 
struction, be cheaper than another which is 
made differently—just as an American clock 
made by machinery may be cheaper, and 
perhaps also better, than an English hand- 
made one. But, as a general rule, whatever 
requires a first-rate artificer, will always 
command, more or less, a high price. No- 
thing of real.excellence can be produced cheaply. 
Excellence is what I hope for, rather than 
cheapness. 

As to the mechanical difficulties of con- 
struction, the two methods have this in 
common : that the curves ought to be ex- 
tremely exact; and, perhaps, this is the only 
necessary difficulty attaching to the usual 
method. But in the proposed, there will be 
an additional thing which requires care— 
namely, that.thewptical centres of the lenses 
should .becabtpreciselysthb«-proper distance 
apart, which}. hbwever, I bupppse will be no 
diffitulty tava: good::optivian:. Ahd to this 
may. be. added’ a:. suggestion:: made by 

“FIR A:S., that’ in: an ordinanyy diblyte 
asaunce ofimperfection is very likely sta. be 
incorreet centring; but:in. this :casacthis 
diffibulty is -easily avoided by.making-the 
two: glasses of the same size, and fixing them 
esch!at one end of acell'or tube of sufficient 
length to:give them the requisite separation. 
The cost. of: making: the.: concave. g]dss.as 
large as the: other will ‘not! be: materialy 
increased, for, by:so doing;:.all troubld and 
difficulty as tothe setting of thaccenpave 
correctly are: avoided. . la. the: example 
abbve given; the distance of){theIdnses is 
6liny. the aperture: of: the: connex:ds 4, and 
that of ‘the: concave 3; :thattis, the rays 
transmitted ‘by.the former would cover an 
area of 3in. diameter in the second. If, 
instead of the latter, we were to substitute 
one of 4in., we should add but very little to 
the expense, and, as it will be easily seen, 
be even less liable to error of centring than 
wben the two are in contact. 

But, perhaps, as good a way would be to 
take a concave no larger than it is wanted, 
i.e., 3in., and fix them both:in a conical cell 
6iin. long, and. 4in. at one end and 3in. at 
the other. This would render less brass 
necessary in the main tube, and would, 
perhaps, be the cheapest. This is Mr. 
Lancaster’s idea. W. G. Penny. 

(To be continued.) 


PRACTICAL NOTES ON PLUMBING.— 
. XXXIX.“ 
By P. J. Daviss, H.M.A.S.P., &. 
(Continued from page 394.) 
Lead-Burning. 


N directing the attention of my readers to 
this subject, I am at once introducing them 

to one of the most interesting and useful 
branches of the plumbing trade, without a 
practical knowledge: of ‘which, no plumbar 
should consider himself ‘entitled to be ranked as 
a first-class workman, inasmuch as I consider it 
to be the most difficult branch of the trade to 
execute. I also consider that itis the best class 
work when properly done, because the joints, so 
to speak, are coalescent. It is a common ime 
pression amongst many in the trade, that lead- 
burning is quite a new art; this, however, is an 
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error, as it is considerably older than is generally 
supposed. This invention, indeed, like many 
others, has been doomed to share the usual fate, 
and has many claimants for its originality, the 
common idea being that it was invented by 
Count de Richmont, of France, who, it is 
reported, instructed one Luke Herbert (a 
patent agent of the time), to patent the system 
in England, the patent bearing the date of 1838, 
though statistics prove that the method was 
much practised in England far anterior to that 
date. This only goes to prove that we cannot 
depend upon dates in the case of many most 
useful inventions connected with the plumbing 
trade—for example, ventilation, traps, &c. It 
is often extremely difficult to arrive at the real 
origin of many inventions. We read, forin- 
stance, of such things as reaping-machines being 
used on the plains of Rho-tia, a.D. 70, or 1812 
years ago, and at least 1600 years anterior to 
the date of our first patents. 

Now, since this art of lead-burning was known, 
as we are aware, at least forty years ago, and 
much talked about, why is it, we may reason- 
ably ask, that this valuable invention is so little 
known, and only practised by the leading mem- 
bers of the trade? The answer is, that the 
machine, as also the bellows necessary for the 
work, has not been perfected till within this last 
year or so, and further, sound instruction, 
in connection with experiments, theoretical and 
practical, is much wanted from the hands of the 
practical workman; for it is folly to expect 
sound and practical instruction from the hands 
of an unskilled teacher. Such there are to be 
found scribbling away, professing to teach the 
whole of the science and art of lead-burning. 
The teachings of these men only tend to impede 
progress. They follow in the old rut, which 
requires new metal to pave the way. They tell 
a tale about the old square-box machine, and 
recommend zinc cuttings. I may here remark 
that there is more difference between this and 
the modern machine than there is between an 
old-fashioned brick barrel and a good glazed 
pipe-drain. The old square machine is clumsy, 
and totally unfit for general work about a build- 
ing; whilst the modern one is handy, good 
working, and not unsightly. Then, again, 
there is another reason. We have not many 
good plumbers proficient in the ait of 
lead-burning, who are willing to work in 
the building trade, no matter how large 
the firm may be. The few that can 
burn (I speak of my own burners) are 
chemical works men, and they are of so selfish 
a turn of mind that if a lad or stranger asks 
their advice respecting the art, they are unwill- 
ing to give any information —I suppose for the 
simple reason that they think if a direct and 
intelligent answer be given that the knowledge 
will henceforth and for ever be imported from 
them, and that this is all they will ever be able 
to learn. Such men should disappear from the 
company of their co-workers, for they can do 
better without them. This greediness or un- 
willingness to impart knowledge is one of the 
greatest mistakes in the world, and altogether 
a wrong feeling, based upon a wrong principle, 
which I will endeavour to overthrow, for expe- 
rience teaches me that the more a man knows, 
the more he can learn, and the more willing he 
is to impart that knowledge, by the very im- 
parting of which he improves himself, thereby 
becoming more valuable to himself, to society, 
and to the world at large. It should be known 
that I am thankful to bo able to say that I have 
not asked any man one solitary question re- 
specting the trade during these last six years of 
my writings, and that that which I reveal is 
my own work, not that of my workmen or 
others. I should, before closing this preamble, 
state that I have, during the thirty years of my 
experience and practice, only met with two 
thoroughly competent lead-burners who were 
willing to reveal its secrets to the uninitiated in 
the art—viz., the Messrs. James Pullen and Son, 

the well-known ©-trap makers. 


THE ACHROMATIC OBJECT- 
GLASS.—VIII. 
By W. BRADBURY. 
(Continued from page 490.) 
| SHALL next give tables of curves computed 
by Barlow’s rales. The compound focus is 


assumed to be 1,000, and the flint curves invari- 
able for a)l values of the crown index. 
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OpvEcT-GLass WITH DoutLs CONCAVE FLINT. 


O.G. WITU PLANO-CONCAVES FLINT. 
3/9 Crown curves. Crown curves. 
mje 
0 fu nn - . 
ô = 0°55 o = 0'69 q= 10 . ð = .60ig = 10 . ò ='65| g=S.§ = 69 = '70 
| "BS | 413°1 494°1 412°4 389 2 370 4353 359°1 341°3 25% 350 
“50 | “691 = 402°3 510:5 400° 400° 359°4 453'°4 341 2 359°2 310°2 30°32 
| "62 392°8 526:5 358' 4127 352° 463'1 835'3 366° 330 7 371:6 
6i | 382:5 5165 3772 426°6 3142'S 480°1 328 3 | 374°7 317°8 S59 7 
ns | ee Fe 
aes fe gee SNe eee a N ! = . 
l-58] a254 | 4942 | 4279 | 3898 | 8827 | 43r 372°7 | B25 | 3514 l 2526 po 
a 80} 4172 | 51o | 4155 | 4007 | 3719 | 4491 | 354° | 360 | 8352s | 261°2 
|62| 4061 | 5274 | 4029 | 4132 | 3645 | 4631 | 3477 | 3067 | 3427| 8725 
G4 3558 539:6 5933 423'S 35419 479°6 310 2 375°5 3323 | 5555 
| ‘58 4153 49:51 | 44113 391:1 400°2 433°1 387°3 843°3 376° 362°7 
“52 ‘60 431:9 5106 431°4 401°6 356:4 43ST 86S 360° 866'7 3013 
*G2 423°6 5255 41S° 413°9 3779 462°5 860:9 367'1 3556 312 6 
"64 410°4 511:5 4053 424° 368'1 473'1 352 5 376.1 3452 SSt9 
58| 4634 4914 463'4 390°7 4157 432:6 | 391° 352 9 820 8 853. 
‘53 “60 415'1 507°5 4494 401°2 401°3 448°5 23817 360°8 381°2 36103 , 
? | -62 436° 521 4356 412:9 3922 46l'4 375° 467° 38697 372°3 > 
“G4 |) 417'4 553:6 4246 423°3 382'0 470:3 365'8 376'3 359 5 oS£3 i 
Fumt Curves INVARIABLE FoR ALL VALUES or THE CrRowx INDEX. 
I-58 | 4744 g | 2866 | y2 425'4 | 4254 | 3436 ! 3456" | 3513 f 2810'S | 2796 322372 
o| 490s | SAZ l 4o SSA] 440° | 4400 | 3554 | 3554 | 82634 |` 29077 <| 289:3 $72814'3 
"62 607:1 ra 52 413'°3 a pis 45416 4546` 367'°2 3672° 875'5 3C04'6 C2000 -23914 
‘G4 5235 mh 426'°6 fa 469°2 | 4692 379° 8790" 887'6 3101°5 4; 3086 | | 2468 5 


To illustrate the use of these tables, we will 
take the example previously computed, viz., 
indices: 1:51 and 1°62, and dispersive ratio = 
0'6. By reference to the table, we find for 
ô = 0'6, that the flint may be either plano or 
double-concave. Taking it as of the latter form, 
we find 10 a suitable ratio for the curves. Then 
at the bottom part of the column headed 7 = 10° 
ô = °6, and in a line with the flint index value 
*62, we have 454°6 and 4546: the radii required. 
Next, in the same column, for the part corre- 
sponding to the crown value ‘d1, and in a line 
with the flint value ‘62, we find 364:5 and 463°1 
as the requisite crown radii. These numbers 
agree with the results we have previously found 
by calculation. 

The next short table is given for the purpose 
of comparing Barlow’s rules with Herschel’s. 
I have taken a fixed value for the ratio of the 
flint curves, and the inner surfaces are generally 
adapted for marginal contact. These numbers 
serve for one value 1°5 of the crown index only. 


O.-G. wirtu DourLe Coycave FLINT. 


n | a 
2| 8 
E E Crown curves; 
lam) k 
oO | N e eats 
q=45 ='70 q= 40 = ‘08 
'5S | 285° 3166 2594 211°3 
5) “GO | = 277°9 32S 252° 247°5 
"62 | 270-4 3500'S 213 9 2567-4 
*64| 260° S14 240° 260°8 
“SS | 294°9 NTS 269°2 242°1 
73] "60 | 287°9 s261 2626 247'7 
62| 2599 au 253°1 256 9 
“64 | 2735 647 249'1 2611 
‘58 | 305°9 BIS 2901 2425 
52| GO| 20S 4 52158 373° 248°2 
'*62 | 2909 836 263 1 256 9 
64| 25334 3169 2594 261:6 
58) 315 319° 291°5 2412'S 
153 |60| 310° S253 2439 24S°4 
92 |62| 3021 5257 273°6 256°9 
"64.5 29419 3119 265'°7 2613 
Frist Cunves. 
58) 3107 1242°5 2417 966°S 
“60 l 3214 125957 250° 1000° 
"62i 352'1 ozs 258°3 10332 
j 3142'S Loiz 266G 1060'6 


Barlow’s rules are useful for finding what 
kind of crown lens is suitable to combine with a 
given flint ; the revorec process requires a dif- 
ferent method. Of course with the aid of the 
tables, one result can bo obtained just as easily 
as the other ; but using only the formula given 
in the synoptical table, tho ratio of flint radii, 
or value of q’, cannot be obtained directly from 
the value of p. The tables, however, show 
within what limits the value of ¢ must lie, in 
order that the inner curves may preserve a defi- 
nite relation ; and we can assume a ratio which 
we may be certain will give a greater depth to 
the inner negative curve. 


O.-G. WITH Coxcavo-convzx Fuist Leys. 


el, oes 
oO Q 
2].2 
FIS Crown curves. | ‘Flint curves. 
pE 
olia . ; : 
6 = 05 l qu 
‘66 | 707° 386'7 373°3 1120" 
53 | Tor 3886 “388°'6 |0 1160 
‘50 | °60 | 655° tud 3 460° 1200" 
62 | 628° 4153 -4423 12406 
‘cl | 601° 427° | 4266 1250° 
5 = 055 ya 3 
56| S15" 310°8 aeS | 917° 
‘BS | 774 3172 3164 | 449° 
50! 60 | 726°3 326° 327°3 SI'S 
62| 687°6 3344 3382 | 10145 
'64| 6507 Sid Sw LAT" 
| i 
| | o = 0'55 ga 4 
— —--- m iiM 
' 561 G41 3141°9 3435! 1371 
| -58 626 4 BALL j 3559 j o M2 
"50 | 60 | 577°7 8583 GS 2 | MT 
“G2} 5404 381° Bso-k | 1522" 
| “64 AS5 5 410°6 | 392°7 | 1571 
eLa ee Pray A iSkin 
= 3 = 0°60 | G24 
i = | Sake 
'-561 69S° 903 | o © $120" 
“BS; 686" 289 i 0 I 1160 
501-60! 626° 993° | 300" 120° 
“621 596 301° | 316° , 1240 
568-4 308-6 | 320° 1280 


Commencing with the lowe:t value of the 
dispersive ratio, it will be seen that this con- 
dition of things requires a back convex surface: 
for one not so low, this surface may be plane; 
still, increasing, it becomes concave, and begin- 
ning with. a ratio of 10 to 1 for a value of 
ô = 0'6, this number may be diminished as ò is 
increased, until a ratio of 3 or 4 to 1 may be 
taken as suitable for the highest valuo of c. 

These approximate guides to the requisite 
form of the flint lens can only be applicable 
when the crown is nearly equi-convex, or has 
its back surface slightly flatter than the front 
one. The general problem of matching two 
lenses requires the gid of a cimpler fermanla than 
that of Barlow: thisis supplied by Coddington, 
whose method we now proceed to investigate. 

There is an essential differenca inthe methods 
of computing aberration adopted by tkese 
theorists which at tho outset it may bo well to 
explain. The spherical error of a lens may be 
considered in two ways—first, es longitudinal, 
and, secondly, as datervJ—zeberrations. 

The focus of a ray, nearly coincident with the 
axislray, istakenasthe standard point from which 
we estimate aberration. As tne ray falls nearer 
to the margin of the lens, its intersection with 
the axis is in front of the axial fecal point; the 
difference between these foci is the longitudin«1 


538 


ENGLISH MEOHANIC AND WORLD OF BOIENOE: No. 908. 


Ava. 18, 1882, . 


aberration, due to the aperture embraced 

between the ceztral and marginal rays. If wo 

. hold a card square to the axis at the standard 
focal point, the aberration causes a luminous 
disc to appear «<n it, this is termed the circle of 
lateral aberration. Hence longitudinal error is 
measured on the axis; lateral error on a line 
square toit. The former may be said to form 
the azis, and the latter the radius, of the base of 
the aberration Gone. Barlow computes the 
longitudinal error, and treats it as an increment 
of the focal length, thereby obtaining an intri- 
cate expression, which does not admit of reduc- 
tion or simplification to aconvenient form for easy 
calculation. Ooddington computes the lateral 
error, treating it as an increment of the focal 
reciprocal; and the expression thus obtained 
consists of an easy quadratic equation, contain- 

. ing essentially all that is necessary for combining 
two or more lenges. 

Reciprocal quantities enter very largely into 
optical theorems ; and expressions arising there- 
from, representing the value of very small quan- 
tities, should be kept in reciprocal form wherever 
possible. Calculations are thereby much facili- 
tated, as we can treat these reciprocals as definite 
quantities, and take their sum, difference, or pro- 
duct much simpler and easier than by using the 
actual values. 

When a convex and a concave lens are placed 
in contact, their compound focal length is 
obtained from the equation : 

1 = l - 1 (1) 
| P F f eeovetevesoeassoaseseeeen 
If now we take into account the error due to a 
certain aperture, y, we shall have :— 


+ d (;) = = 5+ wy" — way? wees (2) 


in which w and w, are the co-efficients of error 
due to the first and second lenses respectively, 
and d (1 / v) the effect on the compound focus. 
The lenticular errors are opposite in character ; 
if they are equal in effect a balance of error will 
result, and the veriation of v will be o; or, the focus 
will be sensibly the same for raya from all parts of 
the aperture, assuming that it is very small com- 
pared with the focal length. As the lenses in 


contact have equal diameters, we neglect y, and | h 


the general approximate condition of aplanat- 
ism in a doublet is that w, = ws, or, the co- 
«ficient of errom must be equal in each lens. 
Similarly for three lenses, we must have w, + 
w, + ws = 0, @ Condition which implies that 
one, at least, of the lenses must be concave. 
The coefficient of error involves four quan- 
tities, besides the constant refractive index ; 
these are the two conjugate focal distances and 
the two radii. But the sum of the reciprocals 
of the conjugate foci is constant; so is also that 


of the radii: therefore each of these pairs may | 


be made a function of one quantity. By this 
means two values take the place of four, and the 
aberrational expression becomes simplified to a 
regular unencumbered quadratic form. A great 
advantage arises from this result, as one form 
of equation serves for all kinds of incident rays, 
for alteration in the positions of the conjugate 
foci affects the value of one quantity only. 
Ooddington’s expression for the spherical error, 


when simplified by the rise of the above artifices, 
takes the sollawing form :— 
1 tee za 
uT test 4 oe + (3 "x 2) 
—-lia+ —— 17 
wpa n} Breene (B) 
This is the co-efficient of y or value of w in 
eqn. (2); it is the variation, not ofthe focus, but 
of the focal reciprocal. Hence, to combine two 
lenses, we must take the equation of each, and 
find what valves of a and z make them equal. 
Pa conjugate foci are expressed in terms of a, 
us :— 


or &= 
u v 
(a being the radiant and v the refracted focal 
distance.) p 
The radii are expressed in terms of z thus :— 
E Ate d l- CaN ai 
n fiu -1) r F- ìy 
o s= U-V ia- Fu-). 
7 r 
Or, without using /, we have :— 


v— u. 2 - 11 
vtu rt 


a = 


That is, z and a are quotients of the difference 
and sum of the radial and focal distances. The 
points v and r: are measured to the right of the 
lens; u andr, to the left. Ween parallel rays 
fall on a lens, the value of a is always unity ; 
so that for the front lens a1 = — 1. For the 
second lens, we may express it in terms of the 
dispersive ratio: f, taken negatively, is the 
focus of the second lens; u, taken negatively, 
is the focus of the firat, and the ratio of these 
is ô. So that, instead of 2 f /uwe get a, = 
(2/3 — 1), when the crown lens is in front; 
but if the flint lens be first, a: = (2 3 — 1). 

Hence, for the front lens of an achromatic 
combination, a, is always negative and equal 
to unity; for the second lens, a; is always posi- 
tive, and may be greater or less than unity; 
or, if ò = 0°5 in the second formula a, = 0. 

From this it will be seen that the second of 
the involved quantities in the equation may be 
readily found; one value of z must then be 
assumed, and it matters not to which of the 
lenses it relates ; as in either cate, a similar quad- 
ratic equation results, whose roots are easily 
determined. : 

Let us examine what values of the root z, and 
ve are suitable. If zı = - 1, the lens is 
plano-convex; 2, = 0 equi-convex; x = +1 
convexo-plane. These are the extreme values ; 
but evidently the most suitable numbers will be 
small positive or negative fractions not far from 
zero, 

For the second lens, the roots must generally 
lie between o and + 1, unless z, be a large 
negative fraction, in which case z may exceed 
positive unity, showing that the last surface is 
convex. 

When the usual combination is reversed by 
putting the flint lens in front, z, will always be 
greater than negative unity, and z; a positive 
quantity greater or less than unity. 


We will next ascertain the relation botween 7, | 


and 2, that shall bring the inner curves into 
contact. For the back surface of the first lens 
we have: — 
— æ De Sai E a1 3 
re 2F(p—=1i 
For the first surface of the second lens we 
ave :— 
I idl+ys, 
Ts 2f (ty t) 
Now, if these equations are alike, evi- 
dently :— 
l - ty ò (p = 1) 
IF = qa yoe s.o e (4). 
Or, since (u — 1) (m — 1) is the ratio of re- 
fractive powers (which we will denote by p): — 
l-z BOR 
l+2, — 5° Pe 
Either ratio may thus be found in terms of 
the other. 
When the flint lens is first, these expressions 
become :— 


l-z pı-1l oy l 5 
L+2 = 3(u - 1) = Ss prrreessescscel ): 


Thus, by elightly extending the calculations, 
we can introduce the condition of contact be- 
tween the interior curves; or, by similar reason- 
ing, we can apply any required condition to 

em. 

These are all the preliminary operations that 
are requisite for using Ooddington’s formula. 
Of course, tables of aberrational equations for 
each refractive index must be formed; this can 
readily be accomplished by substitution in the 
literal equation (3) previously given. 


(Zo be continued.) 


SIEMENS’ IMPROVED GAS BURNER. 


o5 page 532, Vol. XXXII., we gave a 

description of Mr. Frederick Siemens’s re- 
generative gas burner, which has now for some 
months been fitted to a number of lamp: in Hol- 
born and elsewhere. That gentleman and his 
brother Mr. C. W.Siemens have been devoting 
much attention of late to the improvement of gas- 
burners (see the paper on p. 372, Vol. XXXIII.), 
but to Mr. Fred. Siemens of Dresden seemsto have 
been most successful in the matter of burners, 
and judging by his most recent device has 
abandoned the use of the pipe connecting the 
top and bottom of the ‘‘regenerative’’ burner: 
[he improved burner is of the following con- 


struction. From a circular cavity or chamber 
supplied with gas rise two, three, or more sets of 
small metal tubes which may be vertical or 
slightly inclined. Each set of these tubes is 
arranged in a circle, and the circles are concen 
tric with one another. Tho tubes of the inner- 
most circle are highest and smallest in diameter, 
those of the next circle outwards are somewhat 
lower and larger in diameter, and so on, the 
outermost tubes being lowest in height and 
largest in diameter. Outside the outer tubes, is 
fixed a metal casing perforated at its lower end 
and having its upper end terminating in a lip or 
flange projecting inwards level with the mouths 
of the outer tubes, and this lip is by preference 
notched or indented so as to present a starlike 
appearance. Secured to the upper part of this 
casing above its perforations is another casing 
of larger diameter, so as to leave an annular air 
passage between it and the inner casing. This 
eecond casing isconed inwards and star lipped 
reaching-nearly tothe mouths of the second set 
of tubes. And in like manner other snccessive 
casings are arranged according to the number of 
circles of tubes. Generally, however, three 
circles of tubes with two casings as described 
are sufficient, there being a central star notched 
button or deflector above the middle circle. 
Oatside of allis a gallery or ring presenting a 
socket to hold the glase, an annular air passage 
being formed between this gallery and the outer 
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casing. The gas issuing from the several sets 
of tubes has air supplied for its combustion 
partly through the perforations of the lower 
casing and partly through the annular spaces 
between the successive concentric casings, and 
as these as well asthe tubes are of metal in inti- 
mate connection the heat is very perfectly 
diffused throughout the burner, and the air is 
considerably heated during its passage to the 
flames, increasing their brilliancy, while the 
cooling effect of the air on the tubes saves them 
from injury. Although the above mentioned 
air deflectors are by preference notched, or of 
star shape, yet they may also be used without 
notches. In order to regulate the gas supply to 
the burner notwithstanding variations of pressure 
a regulator of the following kind is employed. 
Within a cylindrical casing is fixed a collapsible 
vessel somewhat like a concertina bellows, con- 
sisting of a number of thin rings of elastic sheet 
metal attached to one another at their inner and 
outer edges alternately. The lowest ring is 
attached to the bottom of the casing, and the 
bighest ring is attached to a diec through which 
there is a small hole or several small holes. The 
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disc also carries at its centre a cone projecting 
upwards and entering the mouth of the pipe 
leading to the burner. The gas enters the 
bottom of the collapsible vessel from which it can 
issue into the casing through the hole or holes 
in the disc, and from the casing it passes to the 
burners. According as the pressure of the gas 
is greater or less the collapsible vessel becomes 
more or less distended so that the cone on its 
disc throttles more or less the passage leading to 
the burners. l 
The sectional figure annexed shows the 
general construction of the burner. A is the 
gas chamber connected direct to the supply, and 
rising from it are the three concentric rings of 
tubes B. Surrounding the outermost ring is a 
casing C fixed to the chamber A, but having 
around its lower part a number of slots through 
which the air enters freely. The second ring of 
tubes is surrounded at their upper parts only by 
another casing N which terminates at the top of 
the tubes in a notched air deflector. A third 
casing T serves as a gallery to support the 
chimney and to admit a further supply of air for 
cooling the glass, A notched air deflector E is car- 
ried on a central stem and is fixed a short distance 
above the tops of the inner ring of tubes. The 
tubes are so graduated in size that the inner 
give the shortest flames, the object being to 
insure the termination of all the flames at about 
the same level. The air entering through the 
openings in the lower part of casing C passes 
between the tubes of the several rings and rises 
up in amore orlessuniformly distributed manner, 
as does also that entering the lower ends of the 
casing N and being caused by the several notched 
deflectors to impinge in divided streams upon 
the ignited gas jetsissuing from the tubes, pro- 
duces an intensely luminous flame. All the 
metal parts of the burner are in solid connection 
with each other, so as to prevent the injurious 
overheating of certain parts, by causing the 
heat to be more or less uniformly distributed by 
perfect conduction, which heat is then in great 
measure taken upby the entering air, thereby 
also increasing the luminosity of the flame. In 
consequence of the good conduction of the heat 
from all parts of the burner, the use of porcelain 
or steatite for the mouths of the burners can be 
dispensed with, but the central deflector E is by 
preference made of porcelain in order to act as a 
reflecting surface for the light. The heat con- 
ductirg powers of the metal gas tubes Band the 
comparatively large issue orifices effectually 
prevent the deposit of solid carbon within the 
tubes, and as the air becomes heated by contact 
with the external surfaces of these, an upward 
draught is produced whereby a comparatively 
short glass chimney is rendered applicable. 


PERRY’S METHOD OF DISTRIBUT- 
ING ELECTRICAL ENERGY. 


A METHOD of distributing electrical energy 

has, together with the apparatus necessary 
for carrying it out, been recently patented by 
Mr. John Perry, the professor of mechanical 
engineering at the Finsbury College of the City 
and Guilds Institute. In any scheme for dis- 
tributing electrical energy, it is of the first 
importance to so arrange the wires, &o., that 
any consumer may use the current for the 
purpose of illumination, or for motive power, 
just as he pleases, without being interfered with 
in any way oy the fact that other consumers 
have turned off their lights or turned on their 
machines. Various methods have been suggested 
for effecting the constant and unvaryiog dis- 
tribution of electricity ; but the method preferred 
by Prof. Perry consists in combining with the 
dynamo-machine, one or more magneto-electric 
machines or other form of electrical machine or 
battery which will produce in a circuit an electro- 
motive force which is constant and independent 
of any other electromotive forces inthe same 
circuit. First: When the consumers’ wires are 
arranged in parallel arc, it is usual to employ a 
“ series’? dynamo, andin that case is introduced 
into the main circuit a magneto-electric machine 
or battery producing a constant electrumotive 
force equal to the electromotive force which 
ought to exist between the supply cable of any 
consumer and the return cable or earth. The 
dynamo-machines ought to get constant speeds, 
being driven by engines with good governors, 
and these speeds ought to be what have been 
termed the critical speeds. That is, the speed 


of each dynamo. machine ought to be such that 
the electromotive force created in it by its 
motion ought to be proportional to the current 
circulating in the coils of its field-magnets. In 
scientific language the intensity of the magnetic 
field in which the armature rotates ought to be 
proportional to the magnetising current. It is 
evident that one large dynamo-machine is, pre- 
ferable to two or more smaller ones in such a 
case, and it will be better to employ larger 
field-magnets than are usual in dynamo- 
machines; but to use the dynamo-machines at 
present in use will not introduce much dis- 
crepancy from the conditions required. As an 
example, if there is only one dynamo-machine, 
and it the resistance of the main cable, return 
cable, and machines, in fact of that part of 
the total circuit which is supposed to be con- 
stant be, let us suppose, 3 ohms, then we find 
that the dynamo-machine ought to be run at 
such a speed that the electromotive force in volts 
produced in its moving parts is three times the 
current in ampères which flows through the 
field-magnets; consequently, this speed can 
readily be found by experiment. Suppose the 
constant electromotive force of the magneto- 
machine to be 50 volts; its resistance 0'3 ohm, 
and the resistance of the dynamo-machine and 
of the other unchanging parts of the circuit 2:7 
ohms, and suppose that the speed is that at 
which the electromotive force produced by the 
rotating armature of the dynamo is 3 times 
the current. Now let there be a consumer’s 
resistance of 2 ohms, the total resistance is 6 
ohms. Evidently the electromotive force pro- 
duced in the dynamo is 75 volts, and the total 
electromotive force in the circuit is, therefore, 
125 volts, and, as the total resistance is 5 ohms, 
the current is 25 ampéres, giving an electro- 
motive force of 50 volts between the ends of the 
consumers’ part of the circuit. Now if the 
consumers’ resistance increases to, say, 12 ohms 
by some of the consumers ceasing to use their 
circuits, there is an instantaneous alteration of 
the electromotive force produced in the dynamo 
to 125 volts or 62} voits in the whole circuit, and 
623 divided by 15 gives 4 1-6th ampères; and 
this means 4 1-6th multiplied by 12 or 50 volts 
as before between the end of the consumers’ 
part of the circuit. Instead of using the 
dynamo-machine of the ordinary type, that 
is with its field-magnets forming part of the 
main circuit, it is sometimes used in the form 
where the field-magnets act asa shunt. When 
using a dynamo-machine of the shunted field- 
magnet type, it is preferred to place the 
magneto-machine or other source of constant 
electromotive force in a part of the circuit 
which is quite outside the machine; that is in 
the main circuit, so that the current passing 
through it is that which goes to the supply 
cable. The speed may be dstermined, which 
will produce the desired result. Second: So 
far, we have considered the lamps or machines 
which are supplied with electricity to be ‘‘in 
parallel arc’’; when, however, the lamps or 
machines to which electricity is given are ‘‘ in 
series,’ —that is when the same current is to go 
through them all, what we effect is that they 
shall all receive the same current of electricity, 
however the resistance of one or more of them 
may Y This is attained by using, instead 
of an ordinary ‘‘scries’’ dynamo-electric 
machine—one or more dynamo-machines con~ 
structed £o that their field-magnets area shunt 
between their brushes, or the binding screws 
connected with their brushes, combined with 
one or more magneto electric machines or some 
other form of electrical machine or battery 
which will produce an independent electromotive 
force. For simplicity, take the case of one 
dynamo-machine and one magneto-machine. 
Let the shunt part of the dynamo be called M, 
whether it contains merely the wire of its own 
magnets, or has the magneto-machine inserved 
in it. Let the part of the dynamo which con- 
tains the wire of the revolving armature be 
called A, and let us be able to insert a magneto- 
machine in this portion of the circuit if we 
please. Now the two ends of A and the two 
ends of M are the same, and these may be 
called the binding screws of the machine. If 
these binding screws are joined to the two ends 
of any external wire or cable or system of lamps 
in series, which we may call the external 
circuit being really the part of the whole circuit 
which is external to the machine, then if we 
introduce a magneto-electric machine in the 
part A or in the part M, or if we have a 


magneto-machine in A and another in M we 
can, by giving a certain constant speed to the 
machine, deliver a constant current of electricity 
through the external circuit, however the 
resistance of that circuit may vary. The 
constant current we find to be that which the 
magneto-machine or machines would produce 
in a circuit whose total resistance is equal to the 
resistance of A. Thus if a “magneto-machine 
or other constant source of electromotive force 
producing a constant electromotive force of 100 
volts is inserted in A, and if its internal 
resistance is 0°3 ohm, and if another magneto- 
machine whose constant electromotive force is 
160 volts and internal resistance is 2 ohms be 
inserted in M, and if the resistance of the 
revolving- part of the dynamo (from brush to 
brush if it were working in the ordinary way) 
be 0°5 ohm, then when joined up to an external 
circuit in the manner described, and run at 
constant speed, the current in the external 
circuit will be the sum of 100 and 160 divided 
by the sum of 0'5 and 0:3, or 325 ampères, or 
else it will be the difference of 100 and 160 
divided by the sum of 0:6 and 0°3, or 75 ampères ; 
the latter case being one in which the magneto- 
machines oppose each others’ actions. But in 
either case the current in the external circuit 
will not alter although its resistance be altered. 
The constant speed at which the Dynamo- 
machine should be run may be determined by 
experiment and calculation. The speed should 
be such that the electromotive force produced 
in the armature by rotation is equal to the 
current in M which includes the field-magnets 
multiplied iuto the sum of the resistances of A 
and of M. Itis possible by running even an 
ordinary Gramme machine at lower speeds than 
usual to get the electromotive force produced in 
the armature to be proportional to the current 
in the field-magnets. As to the distribution of 
electrical power to persons who consume it in 
parallel arc, and distribution of electrical puwer 
to lamps or machines which are joined up in 
series in one circuit, the dynamo-machine must 
be run at a constant speed. Suppose it is found 
by calculation that it is necessary to run a 
dynamo-machine at such a speed that the 
electromotive force in volts produced in the 
revolving armature is equal to the ampères of 
current passing in the field-magnets multiplied 
into 2 ohms. Make an experiment letting a 
current of 20 ampères pass through your field- 
magnets, and let them be disconnected from 
the armature circuit. Revolve your armature at 
a speed of, say, 200 revolutions per minute, and 
let us suppose that you find that an electro- 
motive force of 160 volts is produced by the 
rotation. If the machine is a suitable one for 
your purpose, so that the proportionality of 
electromotive force to the product of field- 
magnet current and number of revolutions 
holds, then the constant speed required is 2 
multiplied by 200 and by 20, and divided by 
100, or 80 revolutions per minute. In the 
process of electroplating, we have exactly the 
same conditious as there are in the distribution 
of electrical power when the consumers’ con- 
nections are in parallel arc; that is, in an 
electroplating bath there ought to be maintained 
a constant difference of electrical potentials 
between the two sides of the bath however few 
or many objects may be undergoing the electro- 
plating process. Instead, therefore, of employ- 
ing a single dynamo-machine, which is the 
common plan at present, Prof. Perry employs 
in the circuit one or more magneto electric or 
other electrical machines or batteries, which 
will produce a constant independent electro- 
motive force, as well as one or more dynamo- 
machines. In the process of charging accumu- 
lators the current thet should pass through each 
cell depends on the sizo and weight of the 
accumulator, but not at all on the number of 
accumulators to be charged. When it is desired 
to vary at will the number of accumulators to 
be charged, we arrange them partly in series 
and partly in parallel circuit, and use either the 
first or second system of supplying constant 
electric energy to each accumulator. With the 
first arrangement, when it is desired to increase 
or diminish the number of accumulators 
charging, we increase or diminish the number 
in parallel circuit, leaving the total number in 
series unaltered. On the other hand, when the 
second arrangement for supplying constant 
electric energy to each accumulator is employed, 
and it is desired to increase or diminish the 
number of charging, we increase or diminish 
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the number in series, leaving the number in 
parallel circuit unaltered. f 
Prof. Per:y gives the following explanation 
with algebraic formule:—“In the first case 
where we want a constant difference of electric 
potential ~ established at the two ends of a 
resistance v, if Ris the resistance of a migneto- 
machine or battery and dynamo-machine and 
eny other unchafging part of the whole circuit ; 
then let the constant electromotive force pro- 
duced by the mazncto-machine bea, and we 
know that we can have the electromotive force 
produced by rotation of the armature of the 
dynamo-machine proportional to ¢ the current, 
say that it is equal to n b C where 7 is the 
number of revolutions per minute, and J is a 
constant number which can be determined by 
experiment. Then the whole electromotive force 
of the arrangement is a+ n bC; but by Ohm's 
law this must be equal to RC +r C. If, now, 
we make “J equal to R it is obvious that r C 
must always be equal to a, however 7 and O may 
vary. Again, in the second case, where we 
want a constant current C to flow through the 
external circuit of a shunted dynamo-machine. 
Let there be e magneto-mechine, or battery of 
constant electromotive force inserted in the 
armature circuit of the dynamo-machine, and 
let the current in the armeture be c, in the 
magnets œ, and let the electromotive force e 
produced by rotation cf the armature be c=” 
bc!. Then we know that the following state- 
ments are true, R veing resistanceof dynamo 
armature from brush to brash, R! being 
resistance of magneto machine, 7 being the re- 
sistance of the shunt circuit of dynamo, r being 
variable resistances of outside circuit. e +a- 
(R+RBycerec=jr Cand c= c+. It 


follows from this that C (R + RB) (~r +r) + 
rrn-— nb r) =ar. 


yl — ni =o, then C = 


Hence, if R + Ri + 


a 
K+ R 
fore, constant. Again, in the second case, if 
the constant source of electromotive force a is 
inserted in the magnet circuit, we have ¢ =n b 
ece- ROH WI4+R)C-a=rC,e=a+C. 


ItfollowsfromthisthatC | R r+ R (Ri +7) 


and is, there- 


tr(Ro+ 7} nbr = 


z a 
ifa b =R- R! xri we must have © an 


a (n b — R) so that 


that is the constant current produced in the out- 
side circuit of the shunt dynamo is the current 
which the constant electromotive force of the 
magneto machine or battery is capable of pro- 
ducing through a total resistance equal to that 
of the armature circuit of the dynamo-machine. 
In the above mathematical demonstration I 
have only spoken of resistance in the outside 
circuits a8 varying ; it ie obvious that when we 
work motora or charge secondary batteries, 
these exert back electromotive forces which 
may vary, and such varying electromotive 
forces will enter into the calculations as if it 
were the resistances that varied.” 


CHANGES IN MEDICAL OPINION 


AND PRACTICE, 


N an addres? at Worcester last week before the 
British Medical Association, Dr. Wade, 
physician to the Birmingham General Hospital, 
dwelt at some length on the change of opinion 
which had occurred with relation to blood-letting, 
and the causes which led to it. In 1832 this was 
an all-pervading method of treatment. Indeed, 
at first sight, it almost obscured the perception of 
any other therapeutical means or agents. The 
difficulty wes to name diseases in which it was not 
used, not those in which it was. Its prevalence 
might be brought very vividly before them by a 
quotation from a contemporary author, wh: said 
“ Blood-letting is not only the most powerful and 
important, but the most generally used, of all our 
remedies. Scarcely a case of acute, or indeed of 
chronic disease, occurs, in which it does not become 
necessary to consider the propriety of having re- 
course to the lancet, or to estimate the effects of 
blood-lettizg already instituted.” But, to get a 
iull impression of this frequency, they must read, 
one after another, the records of cases in which 
medical, surgical, traumatical, and obstetrical 
bleeding from the arm was practised. Indoed, 
that did not exhaust the category. The chief ro- 
source of preventive medicine was to let blood from 
tho arm every spring and fall. Since 1852 a revolu- 
tion of opinion had taken place, the like of which 


the history of medicine wots not of. 
membered, this was not the case of a transient 
phantasy, but the well-established practice of 
centuries, which had withstood, not only the 
ravages of time, . but: repeated volleys from the 
batteries of wit and satire. 
of the revolution which had taken place, he 
pointed out that the intellect of the period to 
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For, be it re- 


In tracing the causes 


which he referred was coming to distrust, and 


ultimately to banish, ‘‘violence, harshness—the 
darker shades of repressi»n—from the education of 
the young, from the treatment of the insane, from 
the punishment of criminals, and to substitute for 
those time-honoured but most ineffoctual processes 
a rational moderation.’’ 
forms were the work of that period, and the out- 
come of the spirit just mentioned. Reconsideration 
of ancient dogmas was the order of the day; and 
that reconsideration in many instances led to their 
effacement. Another influence was coming into 
play. The vis medicatriz nature had been re- 
cognised in medicine from time immemorial ; but its 
efficiency as an antagonist to disease had been at 
different times very differently estimated. The 
formula might be the same; but the conceptions it 
embodied might differ to an extent which was 
equivalent to a difference in kind. It would seem 
that formerly 
feeble and humble assistant, whose influence was 
nothing unless rigidly controlled and directed by a 
more intelligent, or reinforced by a more potent, 
agent. 
strenuous therapeutics, and they were accordingly 
dominant. 
do nothiug without assistance. 
but know as a matter of fact, that in many in- 
stances nature unassisted can do everything. 


Well-known political re- 


nature was esteemed but a very 


This idea was allin favour of robust and 


It was assumed then that nature could 
We do not assume, 


“Expectant medicine’? is the term used to 


designate the line of conduct, or porhaps rather the 
mental attitude, which this knowledge imposed 


upon them. It was sometimes dorisively described 
as the art of laboriously doing nothing—of trust- 
ing to Providence ; and it was supposed to be a 
lazy, shiftless mode of shirking responsibility. All 
sound principles were liable to corruption ; and this 
particular principle might—indeed, 1n the hands of 
those who did not appreciate its essence, did—lead 
to a neglect of therapsutical means. But, rightly. 
understood, it was anything but a lazy and shift- 
less method ; it necessitated. a constant, anxious, 
and laborious study and observance of the trioks 
and turnings and vagaries of disorder and disease. 
So far from this system, when intelligently fol- 
lowed, leading to a disbelief in the potentiality of 
drugs, it seemed to him todo exactly the opposite. 
Having learnt with more accuracy and greater ful- 
ness the natural progress of disease, they were the 
better able to estimate the extent to which the 
direction of that progress was capable.of deflection 
by the administration of remedies; and it passed 
his comprehension how any person who had in- 
telligently and dispassionately watched the 
progress of disease, when subjected and when 
not subjected to drugs, could refuse to be- 
lieve that they held ın their hands gigantic 
forces to oppose to those of an aberrant nature. 
Various causes, no doubt, co-operated in generat- 
ing and maturing expectant medicine. One, which 
we know did at a later period markedly contribute 
to its development, was even at this period begin- 
ning to attract attention. Laymen for the most 
part do not pretend, and do not seek, to under- 
stand the merits of opposing medical theories or 
schools of thought. lt is on this broad ‘ground, 
and as an historical fact and not a critical opinion, 
that I say that Hahnemann was commencing to 
subject, not so much the public mind to his 
doctrines, as the bodies of the public in this country 
to his treatment. The bulk of the medical pro- 
fossion rejecting his doctrine of infinitesimal 
doses, . the cures apparently wrought by such 
medicaments were and are judged to.be instances 
of spontaneous recovery. That interpretation 
necessarily facilitated the reception of that higher 
ideal of the powers of nature which was then 
arising ; indeed, from that it was possible that the 
suggestion proceeded. Such a conception would 
undoubtedly make more easy the relinquishment 
of severe and violent modes of treatment, and 
amongst these blood-letting was conspicuous. But 
systems were not swept away without some faults 
inherent either in themselves or in the individuals 
who administer them, and the misuse of blood- 
letting, Dr. Wade contended, was the real 
origin of its abandonment, as the misuse of certain 
druys had led to their being altogether discontinued. 
In 1820 a provincial practitioner, a physician at 
Nottiugham—Marshall Hall—opened the first 
parallel of the siege, which, in his opinion. eventu- 
ated in the razing of this stronghold. Hall’s last 
words on the subject were published in 1836, and 
but a very few years elapsed before it had coased 
to bo practised. It was most curious that the 
intention and objeet of his publication was to 
revulate, not to abolish, bleeding. It was true 
that he clearly demonstrated that ıt might be, and 
hud been, so employed as to produce not only 
injurious, but distinctly fatal, effects; but he also 
taught its utility, authorised and, indeed, recom- 


safety as aroutine treatment during its 
at a grand crisis might even be fatal. Could they 
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mended its employment, though with limitations 
not previously luid down. How, then, it may be 
fairly asked, could such teaching result in its 
abandonment? The printed records showed dis- 
tinctly that this remedy had come to be‘used in 
all sorts of cases, at all sorts of times, as a. matter 
of course; as one that could do no harm at the 
beginning of an illness to cut it short, in the 
middle as routine treatment, and when things be- 
came desperate as a forlorn hope—as the last, the 
only, chance. ‘The plain blunt etatement that 
persons had been bled to death secundem artem, 


the simple detail of the facts of individual cases, 
proving to the most unwilling reader that this 
statement was true, must have pricked the con- 
science of many an honest practitioner. Men came 
to look at bleeding from an exactly opposite point 
of view to that which they bad previously occupied, 


not absolutely 
was of doubtful 
height, and 


and began to see that it was 
necessary at the onset of disease, 


wonder that in a few short years the practice had 


ceased to exist. It would beimproper, and indeed 


be misleading, to leave this subject, without ad- 

verting to another explanation of this astonishing 

change in practice. It had been attributed to a 
change of typein disease. A chief supporter of 
this view was one of the ablest and worthiest re- 

presentatives of medicine in our ttme—worthy, in- 

deed, of any age—Sir Thomas Watson. ‘* What 
has not been shown,” he says, writing in 1857, ‘‘is 
that the human constitution is incapable from in- 

fluences to us unknown, of undergoing alterations, 

in respect to the manner in which it is affected by 
inflammation, and by the reputed remedies of 
inflammation. For my own part, I am firmly per- 
suaded, by my own observation, and by the records 
of medicine, that there are waves of time through 
which the sthenic and asthenic character oi disease 
prevail in succession : and that we are at present 
living amid one of its adynamic phases.” It was 
not necessary to discuss tho soundness of the view 
so succinctly stated. For the purpose of his argu- 
ment, he could have wished to be able to giveitan 
unequivocal assent. It enforced, with the most 
eloquent brevity, the supremo and paramount 
necessity of a constant, even suspicious, watchful- 
ness, of their own operations and of the workings 
of nature. Let them turn to some further con- 
siderations, which especially enforced this obliga- 
tion. Whilst unreservedly admitting that medicine 
was imporfect, they all believed that it was not 
stationary, but progressive. Eech year. furnished 
more exact knowledge as to the structare of the 
body; theuses of variousorgans; theirmodus operanat 
in health; the manner in which their operations 
are disturbed by disease; the effect of such dis- 
turbance upon other organs; the causes of these 
disturbances ; and the extont to which they may 
be controlled. or interrupted by diet, drugs, or other 
agents. They were from time to time presented 
with new instruments, or new means of exact re- 
search, with new drugs, and with new facts or 
theories respecting old ones. But that was by no 
means all. They were furthermore being, not in- 
frequently, urged to apply that new knowledge, 
or those new views, to the treatment of disease ; 
to employ a new drug, to discard an old one, or to 
use it in-conditions to which it had heretofore been 
considered inapplicable, or to use it in doses of 
much less or of much greater magnitude than they 
had been wont to administer. Examples would at 
once occur of beneficial changes, which had of late 
years been in this way introduced. It was possible 
that they might have to go much further in some 
of these directions. As regarded the dosage of 
drugs, he was strongly inclined to think that both 
as regards maxima and mintina, we were too closely 
bound by the fetters of posological tables, or of 
our habitual prescriptions. It should, however, 
be remembered .that there were frequent pitfalls 
being daily dug in their path by the constant 
search after improved methods, and there was 
especially the danger of too hasty generalisation. 
It was not so many years ago that there flourished 
a great clinical teacher, famous alike in the wards 
of an important metropolitan hospital and by the 
bedside of the wealthy. Was it a truism that to 
be sound, medicine must be based on physiology ? 
He was an assiduous cultivator and eminent 
teacher of this science. In the zenith of his fame 
he sought, as they knew, to establish the plan of 
treating acute disease by alcohol in almost un- 
limited quantity. Was it surprising that his views 
—earnestly entorced by word of mouth and in 
fascinating essays, propagated by an enthusiastic 
and numerous band of disciples, and not without 
an important substratum of truth—became 
popular, aud that his example was for a time 
largely followed? What was their position now 
with regard to alcohol and its administration asa 
drug in acute diseases? Exactly what it was 
before this mischievous delusion arose. There was 
no acuto disease in which alcohol was necessarily 
required. On tho othor hand. there was no acute 
disease in which special circumstances might not 
arise which necessitated its use in smali, or in large, 
and even in very large doses. The medical mind 
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never had ceased, and probably never would, to 
hanker after specifics. From time to time some 
drug was elevated by its undeniably remedial 
effects into this position, and their hopes were 
flattered that they possessed one. The idea was 
most grateful. In the first place, what a saving of 
labour, thought, aud trouble; nor was there any- 
thing in that feeling of which they need to be 
ashamed; for with many specifics to lean on, their 
lives would be sufficiently arduous. Then, again, 
they all felt, though perhaps they might try to 
hide it from themselves, the uncertainty of medi- 
cine. How delightful to know that, to the credit 
of their own reputation, and to the advantage of 
their patients, hey had for at least one disease a 
remedy that could not fail. They might, however, 
depend upon it, that to those who harboured such 
a wish, and indulged in contemplating the possi- 
bility of its fulfilment, the danger was great 
of erroneously believing that they had achieved 
the result. The danger was still greater that they 
would come to look at many drugs in the light of 
quasi-specifics, and so relax watchfulness over 
their effects. Dr. Wade wenton to adduce further 
illustrations of past errors and to condemn the 
widespread prevalence of the practice of unduly 
subordinating the physiological basis of treatment 
to the restorative basis, and concluded by urging 
the duty of untiring observation. They were told 
that to the few only was it given to extend the 
landmarks of science, or to reclaim the waste lands 
of ignorance; but to each one was given the power 
to cultivate and utilise those which had been re- 
claimed. To each one it was given to make the 
practice of medicine more rational, more common 
sense, and therefore more truly scientific, to render 
more rare in the future such dark blots as they 
had regretfully recognised iu the past. 


each one yielding sharp prints, whichisa desideratum 
when using the single transfer carbon process, and 
other such processes where reversed negatives are 
required. [ think that Mr. Warnerke has really 
made a very great advance by enabling us to do 
away with glass. 

In the matter of gelatine films, we have Professor 
Stebbing’s, which are really workable. The gelatine 
emulsion is apparently flowed on an insoluble 
gelatine film on glass, which is then stripped. 
They are developed by placing them on glass. The 
next point Iam going to touch upon is the en- 
largement of uegutives. Now, the question arises, 
how are you going to get an enlarged negative? 
Of course you will at once say ‘‘ get a transparency 
by contact, and then enlarge it in the best way 
you can.” The best way you can is, of course, 
to do it very perfectly indeed; but, unfortu- 
nately, by the wet process, an enlargement is 
very often sadly defective. The best way which 
I know of getting an enlargement of a negative, is 
one which was brought forward a few years ago 
by Mr. Valentine Blanchard, and it is this. He 
takes the original negative which he wishes to 
enlarge, and places it in an enlarging ‘camera. 
He then takes a transparency of the exact’ size 
which he wants his negative to be. He next takes 
a piece of common albumenised paper, and prints 
that transparency upon it, and by this means get a 
very soft and beautiful negative. If ycu have a 
hard negative it is almost impossible to get a soft 
transparency by the wet plate process, but by this 
artifice of “ printing out ” your transparency, and 
using that asa negative, you get a decidedly soft 
paper negative. If you trace the reason of this, it 
is as follows:— When the albumenised paper is 
acted upon by light, we know it blackens immedi- 
ately, and, of courso, light acts less violently on 
the underneath portions where it has been black- 
ened. Thus, in printing from a transparency, the 
most transparent portions first blacken, then the 
next most transparent part blackens, before the 
first blackened part becomes too intense, and so 
on. So you see, by the shielding of the film by 
the blackening action, you are able to get a soft- 
ness which you otherwise would not get. I have 
here such a negative, which I prepared several 
years ago, by which ycu see we get some of this 
softness. Nr. Blanchard, I am sorry to say, has 
gone back from his old love, and recommends now 
that you shculd use a gelatine plate instead of the 
albumenised paper. A gelatine plate is a very 
good thing, but I think the ulbumenised paper 
negative beats it when you have to enlarge from a 
very small negative to a very large ove. I think 
the grain of the paper, too, is an improvement in 
large photogr»phs, and ycu get no grain in a 
gelatine negative, I will next skow you how to 
obtain a paper. negative by the ordinary lantern. 
Iwill make an eniarged negative from a trans- 
parency taken fror one of my Bgyptian negatives, 
developing it before you. This is ordinary paper, 
to which a coupleof washes of bromide cf potas- 
sium Were given, and which, when dried, wes 
floated on silvernitrate. Half a minute’s expo- 
sure to the light coming through the transparency 
will be sufiicient. I shall use the developer, whicb 
I recommended to your notice some time 2go, the 
ferrous-citro-oxalnte, [The negative was de- 
veloped and shown to the audience.} We now 
come to another preat advantage of the gelatine 
process, which is that py it you can get soft trans- 
parencies. I am aware that it is said there is 
a certain amount cf blurring in gelantine trans- 
parencies, but I am not prepared to say that is 
necessary ; In fact, J should say it ought not to be 
the case, as I think I shall be able to show youin 
the next lecture. Therefore, if you have a hard 
regative by the common process, itis always pos- 
sible, by tho gelatino process, to get a soft nega- 
tive from a gelatine transparency, in which case 
you can eubstitute for the paper, such as I used 
just now, a gelatine plate, or a collodion plate, or 
a wet plate, whichever you prefcr. The main 
point to aim at in getting enlarged negatives is to 
vet thin delicato transparencies, with every atom 
of detail present in them. If: you get that you 
can always get a decent enlarged negative from 
them. If the detail is blocked up, you will not do 
so, unless you use a paper privting process, such 
as I showed you, with the albumenised paper 
negativo. 

After these preliminary remarks, I prorose to 
show you one of the new epplicutions of the gela- 
tine emulsion process, and that is the development 
of a print cu paper coated with gelotino-bromide 
The paper is prepared by coating ordinary. paper 
with yvelatino-bromide (of the most sensitive kind 
if you like). Such paper can then be exposed to 
tho image formed by an ordinary magic-lantern ; 
by that means you can get an enlarged print, 
The lantern before you is a triple-wick oil lamp. 
and I think you will be able to see that I shall 
get a very good print indeed from the negative, 
which is at preseut placed in front of the con- 
denser. 

For my own part, I prefer gelatino-chloride 
paper, as it gives a vory black image which beats 
the bromide out of the field altogether. The 


RECENT ADVANCES IN PHOTO- 
GRAPHY.—V.* 
By Capt. ABNEY, R.E., F.R.S. 


R. VOGEL has recently introduced a new kind 

of emulsion, which is a sort of mongrel be- 
tween collodion aud gelatine emulsion. It is made 
with acetic acid, gclutine, pyroxylin, and bromide 
of silver; but I will not coat a plate to-night with 
it, as the emell of acetic acid is very strong. It is 
a very good emulzicn, very clean, and very fairly 
rapid. I pase on from this, merely saying that 
plates are more readily coated than by gelatine 
emulsion, but less so than with collodion emulsion. 
But we come new to a decided advance in 
photography, aud that is the doing away with 
glass as a suppcrt fortheemulsion. Anybcdy who 
has travelled, and hud to make mountain ascents, 
will know perfcct!y well that glass is a serious 
drawback to the mountaineer; he would do any- 
thing to save himself the infliction of taking twelve 
whole plutes up tothe top of Mount Blanc. My 
friend, Mr. Wuarnerke, who is generally to the 
fore in all metters of photography, was to the fore 
in doing away with glass for carrying collcdion 
films, aud is now to the fore in dwng away with 
glass for gelatine films. ILehas perfected a process 
by which the photograph is tuken on paper instead 
of on glass, aud ho has kindly brought me here 
some illustrations to show the method pursued. 
First of all, he has a sensitive tissue, which can 
be made of any length. Ido not know whether he 
has made it a mile Jong, but certainly a great 
many yards, anditcan be rollcd on a roller, and 
exposed in the dark slide. By simply turning 
another roller, a fresh surface is brought into the 
plane of the focussing-sereen. The sensitive tissue 
is developed in the ordinary way with alkaline 
development. Here we have it in the developed 
state. The film can be eitber stripped off, or elee 
transferred to glass. Inthe latter case, we come 
to another poiut, which isa distinct advance in 
photography. Mr. Warnerke bus found that when 
you develop a gelatine plate with alkaline develop- 
ment, that is to say, with 1yrogallic acid and 
ammonia, the parts which have been acted. upon 
by light, and which have been developed, become 
insoluble in hot water. Fie thus is able, after 
development instead of using the byposulphite 
bath to fix the print, to tr nster it to glass, and 
wash away with hot watcr the parts of the film 
which have not been acted upon by light, and he 
gets a transparency. It should be noticed that, 
to do this, it is necessary that the back surface of 
the gelatine film should be exposed to the water, 
as in carbon printing, and this 1s secured by trans- 
fer to glass. Mr. Waruerke is not satisfied with 
doing away with gluss for the camera, but he does 
away with glass for printing; and in order to 
accomplish this, be rc-trauefers the negative from 
the glass toa sheet cf gelatine. I may say that 
the glass is freshly colludionised, which enables the 
film to strip off readily. Au advantage of these film 
negatives is, that you can print from either side, 


> Condensed from a series of Cantor Lectures delivered 
before the Society uf Arts. 


reason why the tone is black is that chloride of 
silver, when developed, is developed in two siates, 
in a red or ruddy state, and also in a green state, 
and when you put red and green together the 
result is not far from black, Ithink you will sce, 
when this is developed, that we shall have the 
ruddy state first. I use the ferrous-citro-oxalate. 
It will not bear the ferrous oxalate at first, 
although it may be brought out more quickly with 
it. Now, if I turned up the light, you would: sea 
it in the pinky state; as it goes on the pinky state 
gives place to the green, and the two together 
make up the black, and you will see afterwards 
that this black is of a most beautiful.hue. I want 
particularly to call attention to the beautifal black 
tone it has. On the table there are some plates 
prepared with gelatino-chloride.to show the same 
black tone. 

We may thus say that an advance has been 
made when, by an ordinary magic-lantern, with a 
good negative, you can get a perfect enlarged 
paper print by development. Perhaps they will 
not have that lustre which albumenised prints 
have, but it is a matter of taste whether you like 
that gloss or not. 

I have now to allude to Mr. Wasnerke’s inven- 
tion again. He has found that he is: able to mix 
with his gelatine emulsion colouring matter, and 
you will at once perceive the value. cf this. When 
you wash away the unaltered bromide of silver 
that is not acted upon by development, you get 
silver left behind, plus the colouring matter em- 
bodied init. I have a developed, print containing 
colouring matter, and to save time I have placed: 
it on a transfer paper. The image was developed 
with alkaline pyrogallic acid, and was placed in 
contact with gelatinised paper, rendered insoluble 
by chrome alum. I propose to wash away the 
soluble gelatine containing the bromide of silver 
and the pigment, to show what a power this dis- 
covery places in our hands. I first place it in hot 
water, and as socn as it has soaked a little the 
outside paper on which it has developed will pecl 
off, leaving the gelatine film on what wo may cail 
the transfer paper. The subject is one of Mr. 
Englang’s statue subjects, of which he was kind 
enough to give me tho negative. Strippivg away 
the paper on which the print was developed, the 
picture remains on the transfer paper, and we 
have the image waiting to be freed from the 
soluble matter. The print before you was taken 
in my laboratory with the electric light; and had 
avery short exposure. ‘lhe soluble matter is now 
gradually washing away, and the whites are 
gradually coming out, and we get a picturo in the 
colour ot alizarine. Youcan getalmost any varicty 
of colour; but itis not every cclcur the cperuter 
can use, because some would destrcy the seusitive- 
ness of the gelatino-bromide, but most colours ho 
can use. Í can hardly thank Mr. Warnerke 
enough for the trouble ho has taken in illustrating 
this part of my lecture for me. Ha has furnished 
me with pictures showing a variety cf tints, from 
sepia and photographic purple to almost any colcur, 
This I may claim as a great advance in photo- 
graphic printing, and I hope, before long, the 
public will bave the advantage of this invenfion, 
which at present they have not. 


A TRAIN TELEGRAPT. 


A TRIAL was mede recently on the Atlanta 
L and Charlotte Raiiway, in Anerica,ci a 
new plan for enzbling a railway car in uction to 
communicate by telegraph with the stations cn ike 
Jine. It is the invention of Captain C. W. 
Williams, U.S.A., and consists of a telegravh lino 
laid along the track but interrupted at frequent 
intervals, and the ends of the break brought to key 
blocks mounted upon the sleepers or ‘* cross ties.’’ 
The key blocks carry two metal rollers, to which 
the ends of the line ure connected, and when tkese 
rollers are depressed they interrupt the circuit: of 
the line. When in their normal position the cir- 
cuit of the line is complete. The bottom of the 
special car, which is selected asa telegraph ¢ fiice, 
has a projecting shoe covered with two metal strips 
or bars which, as the car passes along the hue, 
make contact with the rollers and depress them, 
thus interrupting the circuit at that point, sud 
thereby throwiny the telegraphic apparatus of the 
car into the circuit at that point. This is eifectcd 
by having the apparatus connected up between the 
two strips. These are made of sufficient length to 
keep the car always in circuit with the line by the 
rapidly suceeding key blocks and rollers. The 
current enters the car through one roller and strip, 
and after passing through the telegraph instru- 
ment on board returns to the line through the 
other strip and roller. The advantages of this 
system may be considerable in certain American 
districts, or in case of accident. It enabits a 
station-master to clear the positicn of a train on 
the way; or two trains to inform cach other cf 
their whereabouts. ‘The establiehment of such a 
system would, however, entsilconsicerable expense 
in this country, owing to diflicuitics of insulation. 


‘thing with which he is acquainted. 
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To the trial at Atlanta some 200 yardsof track were 
adapted to the apparatus; the key blocks being 
placed every 40ft. Messages were received in the 
car when at rest and in motion, the highest speed 
tested being 25 miles an hour. 


ELECTRICITY AND EVAPORATION. 


if has been very commonly believed that evapor- 

ation is an important source of atmospheric 
electricity. Thinking further inquiry desirable, 
Mr. Freeman, of the John Hopkins University, 
Baltimore, lately experimented thus :— 

A copper or tin evaporating dish was supported 
on a wire frame hung by silk threads, and con- 
nected with one pair of quadrants of a sensitive 
Thomson electrometer, the other pair being con- 
nected with earth. To prevent electrical disturbance, 
the whole apparatus was inclosed in a metallic 
case, in which were openings to facilitate evapora- 
tion and observation. Water, alcohol, a solution 
of chloride of sodium, and other liquids were tried. 
After eliminating some discovered sources of 
leakage as much as possible, and correction on 
account of deflectionsobtained with the evaporating 
dish dry, the deflections of the electrometer were 
found very s —¢e.g., for water, less than 0 01, 
and generally less than 0 005 of a Daniell’s cell. The 
‘sign of the charge, too,for the same liquid was some- 
times positive, sometimes negative. Supposing the 
deflections really due to evaporation, Mr. Freeman, 
applying them to the case of atmospheric electricity, 
shows that the quantity of waterrequired to produce 


a single flash of lightning is very much greater | 


than the actual quantity ever found in a thunder- 
cloud ; while such a cloud usually gives not one but 
many flashes. If it be held that the cloud collects 
electricity produced by evaporation of more water 
than that in itself, this is met by a calculation (by 
the author) of the total evaporation from the 
earth's surface and the resultant lightning, he 
estimates that observers regularly distributed over 
the earth’s surface, and seeing every flash within 
18 kilométres, would each see, on an average, only 
28 in the year (assuming all electricity to be dis- 
charged in flashes). Evaporation is at most, Mr. 
Freeman thinks, a very ineignificant source of 
atmospheric electricity, and the experiments do not 
certainly trace any electricity whatever to this 
source. 

Recently Mr. Blake has followed a line of ex- 
priman bearing on the same subject, in Prof. 

elmholtz’s laboratory. In this case a layer of 
water (or solution) on one plate of an electric con- 
denser was evaporated by heat and the rising 
vapour was condensed on the other (cold) plate. 
The heated plate was also connected with one pole 
of a galvanic battery, the other pole being led to 
earth. Both the temperature and the strength of 
the battery were varied, and a very sensitive 
quadrant electrometer was used to indicate whether, 
and how much, electricity was carried away. The 
conclusion come to was that with quiet vaporisation 
from electrified water or its solutions, when no 
drops spring off, there is no convection of electricity. 


GRINDING SPHERICAL ENDED 
CONNECTING RODS.* 


N the shop of the Chandler and Silver Water 
Motor Co., at Lewiston, Me., is used a device 


- for finishing the spherical ends of the connecting 


rods used in their water motors, which the writer 
believes to be new and which is su ae any- 

is the 
-suggestion of Mr. J. F. Perkins, foreman of a shop 
in the vicinity, and is based upon the principle that 


, lines of revolution drawn about the surface of a 


sphere in any direction are circles, and vice versá ; 
if these circles are taken to represent cuts and are 
-made to cross each other in constantly changing 


- directions, the surface developed will be a sphere. 


-In practice, this condition is complied with by a 
revolving ring, whose axis of revolution perpendi- 
cular to the plane of the ring, lies at an angle tothe 
axis of revolution of the sphere operated upon, 
which axis is determined by the stem of the con- 
necting rod. The process is one of ‘‘lead lapping,” 
the ring being of lead and supplied with a mixture 
of oil and flour emery. The accompanying sketch 
will give an idea of the device, and although the 
apparatus was a rough and temporary one, the re- 
sults obtained were very satisfactory. R is acollar, 


with a set-screw S, held in the jaws of a chuck on 
le. L is the lead ring, which isin 
halves, so that it may be closed up as it and the ball 
are ground away. A is the ball operated upon, and 
C the stem or body of the connechag rod. P isthe 

wood provided 
aji e stem C of the con- 
necting rod. The ring Lshould be cut away on the 
front side so that thestem of the rod may swing round 
as shown to an angle of 50° to 60° with the axis of 


the lathe spindle. 


tool post of the lathe, and T a piece o 
with a notch in which rests 


° By A. J. Saaw, M.E. in the American Machinist, 


relative position of the surfaces of ring and sphere, 
the cuts cross each other in all directions, and as 
the cutting particles all move in circles, the surface 


supply of emery and oil is fed to the ball A, and 


the lathe, and the angle of the opening O should be 
something less than the angle of the rod C, as it is 
necessary that the surface of the lap extend so far 
around as to pass the axis of the rod C extended. 
The dimensions are approximate only, and may be 
varied considerably without affecting the results. 
If, however, the angle between the axes of the 
lathe and rod be small, it will be necessary, in some 
cases, to apply a light end pressure to the rod C tq 
prevent a tendency to wear forward in the ring. 

The prosor is as follows: 

The ball is first turned by a ball-turning device, 
and then inserted into the ring with the stem C rest- 
ing in the notch of the stock T. The ring L runs, 
at a moderate speed toward the front of the lathe, 
and its friction on the sphere A causes it also to 
revolve, but as the axis of therod C Jies at an angle 
with the axis of revolution of the ring L, each 

article of emery makes a cut ina diagonal direc- 
ion, on the surface of the sphere A, and as the 
revolution of the parts constantly changes the 
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produced mnst be that of a sphere. A constant 


by its revolution is carried into the cutting surfaces 
of the lap L. The head of the set screw S may be 
a ratchet on the principle of the star feed, and ma 
strike against a spring stud, thrown up at the wi 
of the operator. It is not necessary that the centre 
of the sphere and the axis of the lathe should coin- 
cide, as the results will be the same in either case. 
The time occupied in grinding down each ball 1fin. 
in diameter, with No. 00 flour emery, the balls being 
turned up from steel castings with a feed of about 
100 to lin., is about eight to ten minutes, and this in- 
cludes changing and all necessary operations. 


A NEW LAWN-EDGE CUTTER. 


OME time ago we introduced to the notice of 
our readers two useful implements, one for 
hedge-clipping, and the other for grass-cutting, 
invented and patented by Mr. Alfred Ridgway, of 
Macclesfield, which we understand have met with 
general approval. 

The same inventor has just brought out a very 
efficient, simple, and cheap machine, devised for the 
purpose of cutting and trimming lawn edges, 
borders of flower beds, &c., the accompanying illus- 
tration of which will give a good idea of its modus 


operandi. The machine, when rolled along the side 
of the lawn or verge, cuts or clips the same with a 
continuous series of shearlike cuts, doing its work 
in a very complete and superior manner. It will also 
cut equally as well drawn backwards or forwards, 
which enables the user to cut into any corner or 
round curves, and, being very portable, it can be 
easily carried from one place to another. 


TRICHINZ IN SALTED MEATS. - 


Sie time ago M. Colin declared that the 
3 salting of meat was a sure and certain method 
of destroying trichinæ, an opinion opposed to that 


similar results in each case 
‘ments were made. 


expressed by German iavestigators, and also to the 
fact that several cases of trichinosis, believed to 
have resulted from the eating of American hams 
that had long been salted, had been reported. 
Among other chomists, Schmitt, Chatim Girard 
and Pabst, and De Benecke and Libon, may be 
mentioned as observers who had found the tri- 
chine still living in meats that had been salted for 
several months. . The experiments of M. Colin led 
to others by M. Fourment, the results of which 
have just been published as a report to the French 
Academy. These experiments show conclusively 
that the salting of meats cannot be regarded 
as a safeguard against trichinosis. M. Four- 
ment took a piece of meat on the 19th of April, 
1881, from some American salted meats examine 

at the Havre Docks and found infested. This meat 
was placed in a flask and imbedded in fine salt. It 
was then hermetically sealed and not opened till 
the lst of April, 1882. By this time the meat had 
undergone a year’s salting carried to the highest 
degree, and if we add the time that must have 
elapsed since it was first put in salt in America 
(which could not be put at less than three months), 
the meat may be said to have been in salt for at 
least 15 months. The meat was then cut up into 


| small pieces, and these were placed in water, which 


was requently changed to remove the salt, and 
remained for several hours in a temperature of 
71:6° F. On the 4th, 5th, and 6th of April this 
was fed to a mouse, which died on the 7th, after 
presenting symptoms of diarrhwa. The intestine 
was evidently inflamed, and contained sexually 
developed trichinæ. A second and a third mouse 
were fed with more of the meat, and with exactly 
Several other experi- 
M. Fourment says that all 
show that the trichinæ were then certainly alive 
and capable of reproduction after 15 months of 
salting ; and it is consequently manifest that salting 
does not surely and rapidly destroy these parasites. 


They may die in salted meats as well asin any 
other situation, and thus explain the negative 


experiments published by distinguished observers ; 
but they may also live a considerable time without 
our being able to determine the length of the period 
after which death necessarily follows latent life. It 
is also proper to point out that, while salting is too 
often powerless to kill the trichinæ, one effect is to 
remove them to a certain extent from the action of 
heat. This fact is plainly shown by the experi- 
ments of Doyere Laborde. It may be useful to 
point out here that, although several physiologists 
have found that salting does not destroy the 
trichinw, in several sets of experiments they were 
found to be killed. Zundel, Louis, Rechlinghausen, 
Kopp, Siegmand, and Dele all made numerous ex- 
periments, and in none was it found that, after 
treating with salt, the trichinw wore capable of de- 
velopment and reproduction. It is very probable 
that the solution of these disagreements is to be 
found in the life-history of the trichine. It may 
be pointed out that when the trichine penetrate 
the muscles they are perfectly free, and have no 


‘covering whatever to protect them, and a month 


or more elapses before they accept the situation 
and coil themselves up, to quietly await their 
chance of being eaten up by some other animal, 
which must occur before they can possibly develop 
into the perfect adult condition. But it is only at 
the end of three months that a fibrous cyst begins 
to form around them; and it is, perhaps, a year 
before the covering is sufficiently dense and im- 
permeable to entirely protect it from the action of 
salt. Thus, it is seen that at one stage in the life 
of the trichine salt may effectually destroy them, 
wae at Anora stage it would be almost power- 
ess to act. 


DEATH NOT UNIVERSAL. 


HATEVER lives, we hear it said, whether 
plant or animal, must, sooner or later, die. 
It will, therefore, greatly shock many persons to 
learn that this is not strictly the case. We wish 
here to give room for no misunderstanding, and, if 
possible, for no intentional misinterpretation. All 
animals may die, but death is not in all depart- 
ments of the animal kingdom an inherent absolute 
necessity. On the contrary, in one of the two 
primary divisions of the animal world, the Pro- 
tozoa, ıt is, though common enough, merely casual, 
the result of some accident. A Protozoon may be 
swallowed up by some larger animal; it may be 
crashed out of existence, burnt, or poisoned by 
‘* disinfectants’? introduced into the water or 
other fluid which it inhabits. But it has no 
natural term of life, and, as we shall presently see, 
cannot be spoken of as young or old. 

That this may be understood we must briefly 
compare the life history, and especially the repro- 
duction, of the Metazoa and the Protozoa. In the 
former group—which includes all the backboned 
animals from man down to the humblest fish, all 
the insects, mollusks, as well as lower forms of life 
which scarcely attract popular notice—there is 
always a distinct difference between parent and 
offspring. The latter is certainly a portion separ- 
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now to direct attention. An opinion has lately 
been gaining ground on the Continent that diffi- 
culty in welding is entirely due to the influence of 
foreign substances, and not to any differences in 
the condition of the iron itself. Professor Lede- 
bur is the Jatest exponent of this idea. He tested 
a number of specimens of rolled iron, both easy 
aod hard to weld, and found that the total per- 
centage of silicon, sulphur, phosphorus, oxygen, 
manganese, copper, “c., was on the average 70 
per cent. higher in the latter than in the former. 
He also found that the presence of oxygen in 
chemical combination up to 0:7 per cent. was less 
injurious than a larger quantity of manganese, 
silicon, or phosphorus ; but that if the oxygen ex- 
ceeded | per cent. welding became impossible. On 
these experiments he based the theory that all 
foreign elements, equally with carbon, have an in- 
jurious effect upon the welding capacity of iron ; 
and thisin two ways—first by lessening its duc- 
tility; and secondly, by lowering the welding 
point. The first evil prevents the molecules at 
the surfaces to be welded, from flowing into inti- 
mate contact with each other under pressure; the 
second makes the iron so nearly liquid at the weld- 
ing heat that it flies to pieces under the hammer. 
is interesting theory has been partially 
adopted—but partially only—by another worker in 
the same field, Herr Reiser, of the Kapfenberg 
Ironworks in Styria. While admitting that phos- 


ated from the body of the parent—from the female 
in all those forms in which there exist two sexes— 
but it is as compared with the parent minute in 
size, rudimen in structure, and it has toincrease 
in bulk, and still moro to undergo a process of 
development, a series of transformations, before it 
reaches the normal stature and make of its 
species. When this point has been attained it 
enters upon the task of reproduction, and gives 
birth to one brood of young ones, or in the higher 
forms to several. With these it coexists for a 
longer or shorter time, and then dies, the matter 
which constituted its body passing into decompo- 
sition. If we look at these very familiar facts in 
the life of a Metazoon, be it a man or an oyster, 
we find that the ideas of birth, of growth, of 
maturity, of parenthood, of a natural term of life 
ending in death, at once suggest themselves. If 
we examine such a Metazoon we can, in most 
cases, at once decide whether it is in the immature 
or the adult phase of its being. 

But in the Protozoa—as Herr Biitschli has not 
long ago pointed out in the Zoologischer Anzeiger— 
this is distinctly different. 

Let us suppose we are watching through a mi- 
croscope one of these minute single-cell creatures. 
We see it expanding into an ellipsoidal figure, 
which becomes for a time longer and longer. It then 
begins to contract about what we may, for the sake 
of popular intelligibility, calls itequator. Itassumes 
the form of two nearly globular bodies, connected, 
dumb-bell like, by a narrow neck. This neck be- 
comes narrower, and at last the two globes are set 
free, and appear as two individuals in place of 
one! What are the relations of these two new 
beings to the antecedent form and to each other ? 
We examine them with care; they are equal in 
size, alike in complexity, or rather simplicity, of 
structure. We cannot say that either of them is 
more mature or more rudimentary than the other. 
We can find in their separation from each other no 
analogy to the separation of the young animal or 
the egg from its mother, or to the liberation of a 
seed from a plant. Neither of them is parent, and 
neither offspring. Neither of them is older or 
younger than the other. 

Or shall we try to regard them as brothers 
sprung from the same parent? If so, where is 
that parent? If living, let it be shown; if dead, 
where are its remains? No organic—or indeed 
auy other—matter was separated out when the 
two new beings took their rise. All the substance 
of the body of the original Protozoon is included, 
and equaily included, in the body of the two indi- 
viduals betore us. Thus we see that the essential 
ideas of the life of the higher animals—birth, 
growth, maturity, parentage, brotherhood, term of 
life, and successive generations—have, if applied 
to these humble and minute beings, simply no 
meaning. 

The process of reproduction, or rather of multi- 
plication, must, as far as we can see, be repeated 
ın the same manner for ever. Accidents excepted, 
they are immortal; and frequent as such accidents 
must be, the individuals whom they strike might, 
or rather would, like the rest of their community, 
have gone on living and splitting themselves up 
forever. It is strange, when examining certain 
infusoria under the microscope, to consider that 
these frail and tiny beings were living, not poten- 
tially in their ancestors, but really in ¿heir own 
persons, perhaps in the Laurentian epoch ! 

This consideration opens up another question. 
These beings are not wholly unconscious. They 
experience and retain impressions, however dimly 
and in however limited a sphere. But when the 
splitting up of one individnal into two distinct per- 
sonalities takes place, as we have described above, 
we have then the curious phenomenon of two dis- 
tinct and equal beings whose past life is one, who 
will remember the same incidents and the same 
reactions to which such incidents have given rise. 
Here again is a phenomenon which we cannot 
realise—two contemporary and coequal beings 
possessing, up to a certain point at least, a common 
psychical life. Let us for a moment suppose that 
the propagation of the higher animals took place 
in a similar manner. We should see, e.g., the 
mature man split up into two equal and similar 
men, each remembering, knowiny, believing, and 
feeling, up to the day ot fission, alt that the other 
remembered, knew, believed, or felt; each, too, it 
might be contended by morualists, equally sharing 
the merits or demerits of the antecedent form, and 
each at a loss to say when his own personality took 
its rise.—Juurnal of Science. 


hardening effect upon iron, aud thus lessen its 


were, after all, wrought iron, not steel; that 
they were therefore far more ductile, for instance, 
than ingots from open-hearth steel containing 0:08 
to 01 per cent. of carbon; and yet such steel is 
easily welded. The want of ductility cannot, 
therefore, play more than a secondary part. With 
respect to the melting-point, this is no doubt 
lowered by the presence of silicon, of sulphur, 
and—especially with a high percentage of carbon— 
of phosphorus. Manganese, however, even in 
smail quantities, raises rather than lowers it; for 
steel which, on account of a high proportion of 
silicon, is red-short, may becured by an admixture 
of manganese. Chromium and tungsten have a 
similar effect, so that the elements enumerated by 
Ledebur do not all actin the same direction. It 
seems, then, that othor causes for the unfavourable 
influence of such elements upon iron must be 
sought for, and these may be found, according to 
Reiser, in their capacity for oxidisation, their own 
capacity for welding, and their tendency to crystal- 
lisation. 

With regard to the first, or oxidisation, it is well 
known that steel, if heated too long or too highly 
in the presence of air, becomes weak, and loses its 
steely properties. This is, no doubt, due to a 
partial oxidisation of the material. Some kinds of 
steel are more easily damaged than others; and it 
is feared that such steels contain higher proportions 
of elements, such as chromium and tungsten, which 
oxidise easily at high temperatures, and thereby 
lose their hardening properties. Now, it is well 
known that oxidisation of the surfaces is fatal to 
good welding, and the only advantage derived from 
the various welding nostrums, such as borax, lies in 
their rendering fluid, and, therefore, easy to remove 
any scale of oxide which may have accidentally 
formed. But supposing the surface thus to be 
their tendency will be 


down in the mass, 


easily oxidised elements is injurious to welding. 
With regard to the second point, the presence of a 
metal, even in small quantities, which cannot 
itself be welded, must of course have pro tantoa 
bad effect on the welding of the entire mass. This 
applies to copper—which can only be welded by 
special methods—and no doubt also to such brittle 
and oxidisable metals as manganese, chromium, 


are wanting; nickel and cobalt, on the other hand, 
are easily welded. With regard to the third point, 
iron, to weld easily, must be in a plastic and co- 
herent condition; and this is characteristic, not of 
crystalline, but of amorphous structure. Steel is 
harder to weld the higher its proportion of carbon; 
but at the same time it becomes so much the more 
liable to crystallise, and at lower temperatures. 
This tendency reaches its maximum in the well- 

known crystals of spiegeleisen. The effect of crys- 
tallisation, according to Reiser, is twofold. Inthe 
first place, the polar forces, whatever they are, 
which give the form to the crystals, seem to con- 
centrate, as it were, the attraction of the molecules, 
and prevent them from exercising that attraction 
freely on other molecules which may come into 
their neigbourhood, as they do when in the amor- 
phous condition. In the second place, the effect 
of crystallisation is to bind up in intimate connec- 
tion with each minute crystal a portion of some 
foreign substance which melts at a lower tempera- 
ture than the iron itself; when a welding heat is 
reached these foreign substances are apt to liquefy, 

and in so doing to destroy the cohesion throughout 
the whole mase. 


THE THEORY OF WELDING.* 


TJ\HE operation of welding is one of so much im- 

portance in metallurgy, and one around 
which so much mystery may be said to have ac- 
cumulated, that any attempt to investigate and 
explain it on rational principles deserves to be 
welcomed. To some such attempt we propose 


* From the Engineer. 
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phor and manganese, as well as carbon, have a 


ductility, he points out that Ledebur’s specimens 


cleaned, yet, if there be oxidised elements deeper 


to cause the oxidisation to spread again to 
the surface, and hence we see why the presence of 


and tungsten, though direct experiments on these 


amorphous but not into a fluid condition. 
remains to usea moderate pressure, such as shall 
force the molecules at the surfaces into close and 
intimate junction with each other, and thus iutro- 
duce them within the sphere of each othe:'s co- 
hesive action. 
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It will be seen that the general conclusion 


reached by Reiser, equally with Ledebur, is that 
all foreign substances—except the special fluid 


silicates, which are known to assist the removal of 


scale—are an obstacle to welding; and conse- 


uently that we may lay down the general principle 
that the purest iron is the easiest welded. The 
reasons, however, why these substances exercise a 
deleterious influence are of high importance, not 
so much to the theorist as to the practical iron- 
worker, since it is only by knowing the reasons, 
and knowing them thoroughly, that he can hope to 
devise means for removing or diminishing the evil 
effects. Herr Reiser’s conclusions are at once 
practical and scientific, and deserve the attention 
of all who are interested in the using or making 
of iron. They add another argument to 
the conclusion which most engineers will be 
prepared to endorse,—namely, that wherever iron 
has to be worked, hot or cold, or to be used for 
any but the most ordinary purposes, it is worth 
while to spend very great pains in manufacture, 
in order to reach the highest practical standard of 
purity. We do not mean by this that it should 
reach the excellence of Swedish or best Yorkshire ; 
but that it should at least be as good as the best 
Staffordshire of former days—irou that a black- 
smith or an engineer can take up and use as it 
comes to hand, secure that it will answer well to 
any fair test that is put upon it. To take only the 
present instance of weldivg, the cost of a bad weld 
that is discovered will many times outweigh a 
saving even of some pounds per ton in the prime 
cost of theiron, while the cost of a bad weld that 
is undiscovered may be most incalculable, not only 
in hard cash, but in human life. From this point 
of view even the carbon of steel must be considered 
an impurity, since it undoubtedly diminishes, to 
some extent, the welding ability of the metal. As 
a matter of fact, however, there is no real difficulty 
in welding, at any rate, the ‘‘ mild steel” or ‘‘in- 
got iron ” of which we now hear so much. It is 
true tbat Dr. Siemens has been charged with 
committing himself tothe opinion that ‘‘ steel will 
not weld’’; but if his speech on the subject— 
which was delivered many years agə—be examined, 
it will be found that he was merely referring to 
the question whether white-hot fragments of steel, 
such as a mass of scrap, will close up into a solid 
and firm muss under the hammer, as iron scrap is 
known to do. In a word, he denied that steel 
would weld itself; he did not say it could not be 
welded. In any case the welding of mild steel is 
now a simple and every-day fact of the workshop; 
and steel may even cluim a pre-eminence over iron 
in this particular, inasmuch as, if richer in carbon, 
it is far purer as regurds the more hurtful in- 
gredients than any but the costliest forms of 
wrought iron can be. Practically, a smith dealing 
with steel has nothing but carbon, and possibly 
manganese, to think of; he need not trouble his 
head about sulphur, phosphorus, arsenic, and other 
materials, whose influence on welding Herr Reiser 
has done his best to set forth in detail. No diffi- 
culties as to welding wiil be likely seriously to 
hinder the advance of mild steel as the metal of the 
future. 

The facts we have been considering may be 
looked at from another and not less interesting 
point of view,—namely, as throwing some light on 
the meaning and nature of the process of welding 
itself. What has happened when two masses of 
iron have been welded together?’ Simply, we be- 
lieve, that the forces of cohesion, which were pre- 
viously in action un either side of the boundin 
surfaces, have now crossed those surfaces, an 
formed the two masses into one coherent whole. 
With a perfect weld uny signs of the former divi- 
sion should be completely obliterated, and the co- 
hesion over the original surfaces as strong as 
anywhere else within the mass. Probably this is 
never quitethe case. Recent German experiments 
are said to have shown that, even with thoroughly 
satisfactory metal, there was a diminution of co- 
hesion to the extent of about 17 per cent. This 
average diminution is doubtless due merely to the 
fact that at certain points of the welded surfaces 
the causes which prevent the cohesive forces from 
asserting their action have not been entirely re- 
moved. These causes have been already indicated. 
They fall under two heads—(1l) the presence of 
any coating, whether consisting of a foreign 
element or an oxide upon the surface of the pure 
iron; (2) the presence of any crystalline structure 
in the iron itself. The exact way in which these 
causes act wecannot hope to determine, until we 
come to know much more than we do as to the 
forces of cohesion; but that they do act to the 
prejudice of weldiug cannot be doubted. Con- 
versely, the two great requisites for a successful 
weld are (l) to ensure that the surfaces shall be 
perfectly clean, and (2) to bring the iron into an 
It only 


On the other hand, any attempt to cement the 
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pieces together by means ofa film of fluid metal 
interposed between the surfaces, is known to be 
useless, probably because the molten mass oxidises 
more rapidly than it sets, and thus takes the form 
of a scale, instead of uniting itself firmly to the 
surfaces on either hand. It may be suggested to 


physicists, in this connection, whether the interest- 


ıng phenomenon known by the name of regelation 


—in which two pieces of ice, when pressed together, 


form themselves into a siugle mass—is, ar 

t has 
generally been supposed that the union is due to 
the freezing of a film of moisture enclosed between 
the surfaces of junction; and much ingenuity has 
been expended to explain why this freezing takes 
place, even when the mass is at a temperature of 
32° Fah, It seems at least worthy of inquiry 
whether this film of moisture really freezes at all— 
whether it is not, as a- fact, driven out by the 
pressure, either at the edges or into the porosities 
within the mass ; and whether the regelation is not 


anything more than a case of weldixg. 


merely the junction, by true welding or cohesion, 


of the still solid material on either side of: the 


surface of junction. 


PLATING ORGANIC BODIES WITH 


METAL.* 


f ers following recipes, says the author, have 
been used by me for several years past, and 


in my hands have proved entirely satisfactory :— 


For Silvering without a Battery. 


The object to be silvered, after being freed from 
adherent dust, dirt, &c., is immersed for two or 
three minutes in a saturated solution of gallic acid 
in distilled water. It is then dipped in a solution 
of 20 grains of crystallized nitrate of silver in 1,000 
This operation is to be 
repeated two or three times, moving the object 
alternately from one bath tothe other until it has 


grains of distilled water. 


acquired a silvery appearance. It is now rinsed in 
distilled water and laid on clean bibulous paper to 
dry. In the meantime have prepared two solutions 
as follows :— 

Reducing Solution.—Grape sugar or honey, 5 
parts ; quicklime (CaO). 2 parts; tartaric acid, 2 
patin, distilled water, 650 parts. Mix, dissolve, and 

er. 

Silvering Solution.—Dissolve 20 parts of crystal- 
lized silver nitratein 650 parts of distilled water. Add 
strongest water of ammonia, drop by drop, con- 
tinuously stirring the solution with a glass rod, until 
the brown precipitate is nearly but not quite redis- 
solved. Filter and put in a glass stoppered bottle. 

If more of the reducing solution be made up than 
is needed for immediate use it should be kept in a 
closely stoppered vial, filled to the tep, so as to 
prevent atmospheric action. Equal parts of these 
solutions are mixed together in a gutta percha or 
japanned dish, and, after thorough stirring, filtered. 
Lhe object to be silvered is immersed in the mixture, 
care being taken that tho fluid shall come in contact 
with every part. The deposition of silver commences 
in from twelve to fifteen minutes, aud continues for 
two or three hours, until the fluid is exhausted or 
the object sufficientiy plated. The rapidity of de- 
poniston depends on the temperature, intensity of 

ight, etc. After the object is plated it should be 
washed in a solution of curbonate of lime, rinsed in 
distilled water, and dried. All sorts of organic 
matter may thus be treated and hermetically iu- 
closed in pure metal. Ihave thus coated leather, 
bone, wool, hair, horn, silk, flowers, leaves, insects, 
and anatomical preparations. Glass, porcelain, and 
earthenware muy be coated without first using the 
preparatory bath. If the latter (earthenware) be 
porous it will be necessary to first coatit with water 
glass or varnish, otherwise there is great waste of 
material. I have before me a sprig of arbor-vitæ, 
on which a dragon fly is affixed, silvered by this 
method more than six yearsago. The coating is 
without a visible break, though it has been somo- 
what roughly handled. 


Processes with a Battery. 


The success of these processes depends upon 
making the surfaces of the objects to be plated good 
conductors of electricity. The principles and modus 
operandi are nearly the same in all of them. The 
object to be plated is immersed in a solution of some 
easily reducible metallic sult, and kept there until 
its surface absorbs more or less of it. It is then so 
treated chemicully that the absorbed salts are 
reduced to a metalliv state, and so intimately 
attached to and connected with the surface of the 


material to be plated that they will not peel off or 


separate under any ordivary circumstances. The 


subsequent treatment is the ordinary eloctrotypic or 


galvanoplastic one of plating with avy desired 
metal. 


preparatory manipulations. 


* By Dr. Frank L. James, Prof, of Chemistry and Toxi- 
cology in St. Luis College ot Physicians and Surgeons, a 


communication to the Scicn‘ific American, 


On account of their easy reducibility, the 
salts of silver are those usually chosen for the 


Cazeneuve’s Method.. 


Dissolve 40 parts of crystallised silver nitrate in 
1,000 parts of wood spirit. Macerate the object in 
this solution until sufficient absorption has taken 
place. The length of time needed for this will vary 
according to the material, the horny shields of 
beetles, for instance, requiring much longer time 
than the softer parts, or than a piece of leather. 
Removing the object from this bath it is partially 
dried by draining off any surplus fluid attaching to 
it, and immersed in the strongest water of ammcnia, 
by which the easily reducible double nitrate of sil- 
ver and ammonia is formed. The object is now 
dried and suspended in mercurial vapour. In a 
few moments the surface is completely metallised, 
and can be electroplated in the ordinary manner. 
This method gives excellent results, especially for 
hard, compact, organic substances. 


Oré's Method. 


This process is that which has recently been much 
used in France for plating anatomical preparations, 
and when properly. manipulated gives exquisite 
results. Thepreparatory bath, like the foregoing, 
is silver nitrate dissolved in alcohol or wood spirit, 
six grammes of the salt to one liter of the fluid. In 
this the object is immersed for ten-minutes, when it 
is taken out and carefully drained. It is: then 
transferred to a close box, in which sulphuretted 
hydrogen is liberated, and left for fifteen to twenty 
minutes. When it is removed the surface will be 
covered with a dark deposit of silver sulphide. The 
object should be exposed for a few minutes to the 
air before transferring to the galvanoplastic cell 
where the operation is completed. A human brain 
prepared by this process over a year ago is still a 
beautiful object, and bids fair to remain so for an 
indefinite period. In using this method for the 
preservation of brains and such material, the object 
should be kept in alcohol at least one month to give 
it the requisite hardness and consistency. Pledgets 
of cotton should be introduced into the fissures so 
that the circumvolutions are separated and the 
preserving fluid may penetrate every part. The 
pledgets must be removed before plating. 


To keep Silver Plated Articles Bright. 


Articles of silver and silver-plated ware rapidly 
tarnish when kept in rooms where gas is used for 
illuminating purposes, and everywhere in cities like 
St. Louis, Pittsburgh, Cincinnati, etc.,where the air 
is constantly filled with sulphurous vapours. My 
cabinet of silver-plated specimens, instruments, and 
water pitchers used to give no end of trouble this 
way. This is all avoided now by dipping the 
articles occasionally in a solution of hyposulphite 
of soda. Large articles, Jike pitchers and salvers, 
should be wiped off with arag dipped in the solu- 
tion, and dried with a soft towel. A rub with a bit 
of chamois leather makes them as brilliant as new. 


Fauna of Light and Darkness. — It is 
remarked by Herr Fuchs, iu a recent memoir, that 
while the littoral or shore animals do not extend 
much beyond 30 fathoms, one finds at about 100 
fathoms, over the whole earth, that deep sea fauna 
whose similarity of composition every where is easily 
recognised, the chief types being deep-sea corals, 
lampshells, glass sponges, feather-stars, sea- urchins, 
glusmopodin,.and flat fishes. At about 50 fathoms 
generally, the first of the deep-sea fauna are met 
with, and that depth may be taken to indicate the 
critical zone between the two fauna. Inthe tropics 
the two are separated by a very sterile region, 
reaching from about 30 to 89 fathoms; in temperate 
and cold seas, they mixin abundance in the critical 
region. It can be shown that neither the tempera- 
ture nor the chemical composition, nor the move- 


ment of the water, will account satisfactorily for 


this vertical distribution. One factor remains to be 
considered, viz.,—livht—and it is remarkable that 
the depth to which light penetrates in sea, water is 
stated by Secchi, Pourtales, and Bougner to be 
between 43 and 50 fathoms. Herr Fuchs infers 
that the shore fauna are fauna of light. The deop 
sca fauna, fauna of darkness. This view gains 
support from the fact that in some places where the 
light limit is higher, the deep sea fauna extends 
higher, and in fresh water lakes, where the light 
penetrates to greater depth3, tho shore fauna 
reaches further down. Again, many deep sea 
animals have either uncommonly large eyes like 
nocturnal animals, or are quite blind. ‘They are 
mostly either paleand colourless, or entirely of one 
colour; and many have strong luminosity, while 
none such are found among shore animals. The so- 
called pelagic animals, which spend their life swim- 
ming in the open. sea and never need to visit the 


ground, have much similarity to the deep sea fauna. . 


‘Lhe great majority are animals of the darkness ; 
remaining in the dark depths by day, and only 
coming to the surface at night, and they are largely 
phosphorescent. The conception of the deep sea 
fauna as fauna of darkness accounts simply for 
their presence being wholy independent of temper- 
ature, and for their being found.at nearly the same 
depth over the whole earth. 


SCIENTIFIC NEWS. 


—__+4+—— 


WE regret to announce the untimely death 

of Prof. William Stanley Jevons, M.A., 
F.R.S., tho eminent professor of logic and 
political economy. Prof. Jevons was born 
at Liverpool in 18385; he was educated 
at University College, London, and for 
some years held an appvistment in the 
Sydney Mint. Returning to London,. he took 
his M.A. degree in 1862, and was made a Fellow 
of his college in, 1864. He was appointed pro- 
fessor of logic and political economy in Owens 
College, Manchester, in 1866, and professor of 
political economy in University Collegein 1576. 
Prof. Jevons was drowned on Monday whilst 
bathing between Bexhill and St. Leona: ds. 
He had not completed his 47th year. His chief 
works were the “ Principles of -Science ” and 
the ‘‘Theory of Political Economy,’ which 
embody his ripest theories on the fundamental 
doctrines of logic and economics. A new-work 
from his pen on ‘Currency and Finance’ 
‘was almost completed by him af the time of his 
death, and will be issued shortly by Messrs. 
Macmillan and Oo. 


The official programme of the British Asso- 
ciation meeting states that the first generel 
meeting will be held in the Victoria Skating 
Rink on the evening of the 23rd inst., when Dr. 
Siemens will deliver his address. On Thursday 
evening the soirée will be held at the Hartley 
Institution, and on Friday evening Sir W. 
Thomson will deliver a discourse on the Tides, 
in the Skating Rink. On Monday evening Mr. 
Moseley will deliver his discourse on Pelagic 
Life, inthe Skating Rink, and on Tuesday there 
will be a svirce at the Hartley Institution on the 
invitation of the mayor and corporation of 
Southampton. There will be five separate ex- 
cursions on the Saturdsy afternoon to various | 
places of interest, including one to Broadlands 
and Romsey, ou tho invitation of Lord Mount- 
Temple, sud another to Neiley Abbey and Hos- 
pital. For Thursday, the 31st, four whole-day 
excursions ate arranged, and advantage will be 
taken of the opportunity to visit Osborne House. 
The so-called lecture to the working classes 
will be delivered by Mr. J. Evans, D.C.L., on 
‘“‘Unwritteu History, and How'to Read it.” 
That will be given in the Skating Rink on 
Saturday evening. The Bishop of Truro will 
preach at St. Mary’s on Sunday morning, and 
the Rev. C. Pritchard, the Savilian Professor of 
Astronomy at Oxford, in the morning will 
preach ut All Saints. <A useful ‘‘ guide” to 
Southampton and ita neighbourhood has been 
prepared by Mr. T. W. Shore, of the Hartley 
Institution. 


The French Association also meets at the seg- 
side this year—Rochelle being the selected spot. 
M. Bouqu-t de Ja Grye will deliver a lecture on 
the deep-water harbour of the port, and M. 
Hospitulier will discourse on the electric light. 
Amongst the excursions will be one or several 
for deep-sea dredging, under the direction of 
Prof. Giard, of Lille, and others to the oyster 


and mussel farms in the vicinity of Rochelle. 


A minor planet was discovered by M. Paal 
Henry at the Paris Observatory on August 12. 
R.A., 22h. im.; Dec. south, 13° 35°; small 
motion south ; magnitude, 123. 


Lieut. Darwin, R.E., bas been appointed to 
the Brisbaue station for the transit of Venus 
observations, Lieut. Thomas, R.A., will be at 
Barbudoes, aud Capt. Macinlay, R.A., at 
Jamaica. | 

A sum of £18,000 has been voted by the 
French Chambers for the transit of Venus ex- 
peditions, and all the preparations are in a 
forward state. Tho French will have three 
parties in Patagonia, and amongst them willbe 
M. Guénaire, photographer to the Nice 
Observatory. The results of the photographic 
experiments daring the last eclipso were not 


remarkably good; but M. Guénaire, by usiog 


the Daguerreotype process, hopes to produce 
some plutes from which accurate measures can 
be made. 


The Argentine Republic is fitting up two 
stations for the observation of the transit, both 
of which will probably become permanent 
observatories, in addition to that presided over 
by Mr. Baring Gou!'d at Cordoba. One of them 
will be at Buenos Ayres, the other near a place 
called Tandil, in the south of the province, 
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Ia M. Flammarion’s L’ Astronomic for August, 
the editor has a paper on ‘* La planète Mara et 
ses conditions d'habitabilité,’’ while M. Schia- 
parelli describes his new discoveries on the 
planet, and gives a Carte géographique des 
canaux nouvellement découverts sur Mars, 


A new dynamo-electric machine, patented by 
Lord Elphinstone, and Mr. C. W. Vincent, of 
the Royal Institution, is attracting some atten- 
tion. As the patent is not yet complete, full 
details cannot be published ; but the machine is 
based on the discovery that the nearer the 
approach to a closed circuit, the stronger be- 
comes the field, and the longer the iron retains 
its magnetism. Experiments are, we under- 
stand, being made on a large scule. 


Sir W. Thomson has also taken out a patent 
for: dynamo machines, in the specification cf 
which several improvements are described. It is 
No. 5668 of 1881, and contains altogether 59 
figures. 


Two fires, produced by the use of electric 
lamps, have occurred in Philadelphia within a 
few months. In one case, the attendant had 
neglected to screw on the catch-basin to a 
Jablochkoff lamp used in a show window of a 
dry-goods store, and directly the current was 
switched on, a shower of sparks fized the goods. 
In the other, an incandescent lamp was joined 
with bad connections to the leads, the wires 
becoming white hot, and the insulating material, 
largely composed of parafiin, blazing away in 
close proximity to the floor above. 


Prof. E. du Bois Reymond has been elected 
rector of the University of Berlin, and will 
enter upon his duties in the middle of October. 


The fact that lambs have been reared on 
animal food will probably create some little 
astonishment; but the idea is notnew. All 
animals reared on milk have been reared on 
animal food; but M. Regnard has been utilising 
dried blood from the slaughterhouses, which he 
dried at 212° Fahr., pressed and powdered in a 
coffee-mill. This powder of blood was given in 
doses of ten to eighty grammes daily, mixed 
with other food. The experiments were made 
on six lambs deserted by the ewes. ‘Three were 
fed with the usual diet of beetroot, hay, &c., 
and to thr-e the powdered blood was given. The 
first steadily lost flesh, while the latter increased 
to three times the original weight, and connoia- 
seurs declared that they had never seen such 
fine lambs of the same age. The animals 
surpassed their fellows which had been suckled 
by their dams both in weight and size, and their 
coat of wool became doubled in thickness, 
Experiments of the samo kind are now in pro- 
gress with calves, and prowise to be us success- 
ful as the others. Rickety children are also 
stated to thrive on the blood diet. 


The Institution of Mechanical Engineers com- 
menced its annual meeting on Tuesday at 
Leeds, under the presidency of Mr. Percy G. B. 
Westmacott. Amongst the papers promised 
are, ‘‘ The Working of Blast-Furnaces of Large 
Size at High Temperature, with Special Refer- 
ence to the Position of the Tuyeres’’; ‘‘On 
Mining Machinery”; ‘‘On a Single-Lever 
Testing-Muchine”’ ; ‘‘On Governing Engines by 
Regulating the Expa.sion’’; and ‘On M. 
Fromentin’s Automatic Boiler-Feeder.’’ Mr. 
Crampton was to lecture on his ‘‘ System for 
Excavating the Channel Tunnel” ; and Mr. J. 
Fletcher, ‘‘ On Flameless Combustion.”’ 


Tae population of Lille have been distressed 
lately by the state of thcir water-supply from 
the Emmerin Springs; the water acquiring, 
especially after rains, a red colour, with bud 
smell and taste, and giving red deposits. The 
cause of this is the fungus Crenolhrix Kühniana, 
Rabenhorst, whose filaments become charged on 
contact with acrated water, with a precipitate of 
sosquioxide of iron, then enter into putrefaction. 
Its unusual development is due to various 
causes. The soil has been prepared for it by 
industrial dejections, especially trom distilleries, 
bringing abundant nitrates into the water- 
bearing beds (very superficial at some points). 
The springs, morcover, arc near marshes and 
ponds. Last winter, havivg been rather dry, the 
uquifcrous shect was lowered about 16ft., and the 
spring rains suddenly raised it, engaging the 
vegetuble and animal productions that had 
been developed in the moist carth. Once more, 
& part of the aqucduct passing through chalk, 


in spores and filaments of the fungus whenever 
the current became somewhat rapid. Prof. Giard 
advises towns arranging their water supply to 
seek springs in the deeper strata (so as to avoid 
Crenothrix), to shun waters containing salts of 
iron protoxide (which is essential tothe fungus), 
and to prefer the subterranean waters, the more 
acrated waters of lakes, far from all industrial 
works. 


There is a strong tendency, in modern work- 
shops, to bring steam force directly to each tool 
or machine, and there are signs that electricity 
will prove useful in the same way. An inte- 
resting application of the kind by M. Marcel 
Deprez, which he recently exhibited when lec- 
turing at the Conservatoire des Arts et Métiers, 
isan electric hammer. This is composed of a 
solenoid about 40in. long, formed of a series of 
flat coils superposed and wire-connected—the 
whole forming a hollow cylinder, in which a 
eoft iron cylinder, of 25 kilogrammes weight 
(the hammer), can move freely. With a circular 
commutator at the side, the system is, in fact, 
like a Gramme ring, only straight (with its col- 
lector). On the commutator are two brushes, at 
such an angle that they embrace about 10 of 
the contacts. Suppose, now, that at commenc- 
ing, the soft iron hammer rests on its anvil, and 
that the current traverses the 10 lowest coils; 
the hammer will riso a little, and take a position 
in the region traversed by the current. On 
turning the commutator a certain extent in one 
direction, the current ceases to pass through the 
lowest 10 coils, and passes through the next 10 
above; consequently, the hammer rises again. 
An opposite movement of the commutator gives 
the inveras effect—viz., descent of the hammer, 
which may be varied in speed by varied mani- 
pulation of the commutator brushes; indeed, 
the familiar effects of the steam-hammer can be 
well imitated. 


M. Rousseau states, in a note to the Paris 
Academy, that while he was looking through his 
telescope on the morning of the 2lst July, about 
2 a.m., his vision seemed momentarily to lose 
distinctness, and he found that luminous sheets, 
like diffused lightning, filled for a moment the 
surface of the sky. He saw with surprise, too, 
diffuse flashes of the same kind, produced at 
about 20ft. from the ground. The phenomenon 
waa repeated frequently during a quarter of an 
hour. There were no clouds. 


Recently published statistics regarding the 
length of railways in different European states 
at the end of last year, show that Germany pos- 
reased 34,314 kilometres ; Great Britain, 29,232; 
France, 27.585 ; Russia, 23,739 ; Austria, 
19,126 ; Italy, 8,774; Spain, 7,839; Sweden, 
7,431; Belgium, 4,123; Switzerland, 2,506 ; 
Holland, 2,296 ; Denmark, 1,696 ; Roumania, 
14,174; Turkey, 1,395; Portugal, 1,219; Greece, 
10. The total is 172,372 kilometres; in a 
straight line this is equivalent to thirty-five 
times the terrestrial meridian. The extent of 
new line made last year was 3,953km.; three- 
fifths of it in France (1,441km.). France counts 
1 metre of railway per inhabitant (in this re- 
spect holding the first place); Germany, 4 
metre. The total cost of European railways is 
estimated to be about 25 milliards, 855 millions 
of francs, the interest of which, at 3 per cent., 
1s nearly 800 million francs per annum. 


The Society of German cement-manufacturers 
recently held a meeting in Berlin, to consult on 
an attempt lately made in Germany, to bring 
into the market Portland cement mixed with 
other materials of less value. A powder of 
blast-furnace slag is chi-fly used. The meeting 
considered that the effort in question was cal- 
culated to damage greatly the good reputation 
for solidity of the cement munufacture of 
Germany. Leaving the question open whether 
certain additions cf smail value to Portland 
cement, after burning, improve or deteriorate 
the quality, the Society agreed to consider that 
all such additions should be reyarded and dealt 
with as adulterations where it was not stated on 
the barrels and sacks that such a mixture had been 
made. Only such additions, to an extent of 2 
per cent., as are fitted to communicate certain 
properties to the c»ment—c g., gypsum. should 
not be regarded as aduitcrations. All cement 
works should be invired to agree to thia, and the 
names of those that diu not, should bo published 
after October 1. 


The electric resistance of glass at low tempera- 


pierced with small holes, seems to have sucked | tures has been recently measured by M. Fous- 


sereau. He tried three kinds of glass, ordinary 
glass, with base of soda and lime, Bohemian 
glass, and crystal. In all cases, lowering the tem- 
perature produced rapid decrease of conductivity 
—ce.g., ordinary glass at + 61°2° O. had a re- 
sistance (expressed in millions of megohms per 
cubic centimetre) of 0:705; at + 20° of 91:0, at 
— 17° of 7,970, this last representing nearly 
twice the resistance of a copper-wire 1 sq. mm. 
in section, reaching from the earth to Sirius. 
The hard Bohemian glass was 10 to 15 times 
more conductive than ordinary glass at the same 
temperatures, whereas crystal insolated.1,000 to 
1,500 times better than ordinary glass at the 
same temperatures. The method was to send 
through a stoppered test-tube the electricity of 
a battery. This was collected in a condenser 
whose armatures were joined to a Lippmann 
capillary electrometer. The test-tube held and 
was immersed in concentrated sulphuric acid, 
into which entered platina electrodes. The 
outer vessel was in a glass envelope, the air in 
which was dried by sulphuric acid. The appa- 
ratus was putin an oil bath surrounded by a 
sand bath. 


An interesting observation on tree rings is 
recorded by Prof. Bacholart in Za Nature, during 
a visit to the ruins of Palenque, Mexico, in 1859. 
M. Charnay caused all the treos that hid the 
façade of one of the pyramids of the palace to 
be cut down. On a second visit in 1880, he cut 
the trees that had grown since 1859, and he 
remarked that all of them had a number of con- 
centric circles greatly superior to their age. 
The oldest could ouly have bcen 22 years of age, 
but on a section of one of them he counted 250 
circles; the tree was 60 to Gdctm. in diameter. 
A shrub, 18 months old at most, had 18 concen- 
tric circles, M. Charnay found the case repeated 
in every species, and in trees of all sizes. He 
conbluded that ina hot and.moist clinraté; where 
N&targds npver'at rest, it may prodavce; not one 
cixeld:‘a:yeary as with us, but ono a'montbh!. The 
age of a:monument has often bcem.caldalated 
from: that of treeathat have grown omitaxuins. 
ForrPalenque, M. Larainzar oalculdted!1,700 
years, having counted 1,700 rings in a ttees MM. 
Charnay’s observation requires the number to 
be. cut down to 150 or 200 years, making a 
considerable difference, 1,500 years.. Prof. 
Bachelart asks whether M Charnayv took 
account of certain coloured rings whiah!:some 
tropical trees present in cross section, and which 
ase.to be distinguished from the annual circles. 


At the works of Saint Chamond, in :Fraave, a 
newv method has been adopted ' fór- annealing 
pisece-of artillory of large calibre. A'ttench is 
foomed,! 22m long, 13m... broad, and: ù ôme deep. 
In the middle is a pit of 475m. diameter, 
and 15m. deep, containing an enormous vertical 
tube with oil. The furnaces for heating the 
cannon are placed in the trench, and:above them, 
at the level of the ground, are cranes for raising 
the piece from the trench and immersing it in 
the oil tube. Hitherto artillery pieces have 
been placed horizontally in a vessel of oil, and 
this method has the drawback of slightly arching 
the guns, whereas the new system produces no 
deformaticn. 


Mosquito Oil.—A correspondent from Sheeps- 
head Bay, a place celebrated for the size of its 
mosquitoes and the number of its amateur fisher- 
men, recommends the following as a very good 
mixture for anointing the hands and face while 
tishing :—Oil of tar loz., olive oil loz., oil of penny- 
royal 40z,, spirit of camphor }.z., glycerine. }02., 
carbolic acid 2irms; mix, and shake well betore 
using.—Drug Circular. 

Pearl Life Assurance Company.— The 
Eighteenth Annual Report of this Company records 
a great advance on any previous year’s income, the 
net increase on the premium income being nearly 
45 per cent. more than that of any previous year 
since the incorporation of the Company. 201,194 
new proposals have been received during the year 
for which policies have been issued representing a 
new annual premium income of £101,967 10s. 5d. 
The total premium income for the year amounts to 
£110,283 103. 4d. which represents un increase of 
more than £18,000 over the previous year’s income. 
The annual premium income on the policies in force 
at the end of June amounted to £137,092 7s. 2}d. 
the amount being nearly double that of the year 1879. 


ANY one requiring sponge- cloths should send 
for a gross to Mr. J. R Rhodes, of Barton Arcade, 
Manchester. His cloths are 22in. by löin., good 


material, and ouly 11s. per gross. 
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[We donot hold ourselves responsibie for the cpinions of 
our correspondents. The Editor respectfully requests that all 
communications should be arawn up as briefly as possible.) 

All communications shoud be addressed to the EDITOR of the 
Erotisk Mzonanio, 81, Tavistock-street, Covent-garden, 

All Oheques and Post-office Orders to be made Payable to 
‘J. Passmore Epwagrps. 

e” In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well-as the page on 
which i appears. 


T. 

“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
only, but in all other subjects : For such a person may 
have some particular knowledge and experience of the 
nature of such a person er such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
— Montaigne s Essays. 

-o 


JUPITER. 


[20380.J—On August 5th, 15h. to 16h., I obtained 
an excellent view of Jupiter. The brilliant equa- 
torial Ra crossed the central meridian at 16h. 4m., 
and at 15h. 12m. the middle of the great red spot 
was observed in transit. The former object moves 
so much swifter than the latter, that it gains 
13m. 24s. ( = 8:1! Jov. long.) per day, so that it is 

evident the two spots must have been in conjunc- 
tion at about Oh. 44m. on August 5th. This 
observation enables us to compare their relative 
motion during the last few months with that 
derived in 1880 and 1881. In the Monthly Notices, 
- Vol. XLII., p. 97-8, I stated that between Nov. 
19th, 1880, 9h. 23m., and December 24th, 1881, 


9h. 43m., the greater velocity of the bright spot 
had enabledit to complete ninerevolutionsrelatively 
to the position of the red spot. The period 
of the bright spot was found to be 44d. 10h. 42m. 
13°38. Now, between December 24th, 1881, 
9h. 43m., and August 5th, 1882, Oh. 44m., five 
more revolutions have been completed, with an 
' average period of 44d. 17h. 24s., so that the time 
appears to have lengthened slightly during the 
prosen. year. I believe the explanation is to be 

ound in the fact that the slackening motion of the 
red spot has not been continued during tho last 
four months. 

Between July 8th, 1881, and March 30th, 1882, 
I obtained 63 observations of the red spot, and 
found that relatively to the times of passage of 
Mr. Marth’s central meridian, computed on the 
period of 9h. 55m. 34°47s. (= 870°42’ daily motion), 
the spot lost about 5m. or 3° of long. per month ; 
for on July 8th and 10th the middle of the spot 
came to transit about 8 minutes after the assumed 
first meridian, whereas, on March 30th, 1882, the 
interval had increased to 48 minutes. Had this 
marked retardation been sustained during the last 
four months, the middle of the spot should now 
become central, lh. 8m. after Mr. Marth’s first 
meridian (Monthly Notices, June 1882, p. 391); but 
this is not the case. On August 5th, at 15b. 12m., 
the spot was exactly central, and the time may be 


relied on as very accurate, as the details of the 
planet were splendidly well defined. Oa this date 
the assumed first meridian passed the middle of the 


illuminated disc at 14h. 21-‘6m., or 50'4m. before 
the middle of the red spot, so that since March 30th 
the motion of the latter object has closely corre- 
sponded with the pened of 9h. 55m. 34°47s. In 
other words, its velocity has been accelerated to 
the extent of 18 minutes, compared with that ob- 
served in the summer and winter of 1881. 


equatorial belt and the belt further N., there is a 
large dark mass connecting the two belts. It 
looks something like the red spot though not so 
well defined, and it occupies nearly the same longi- 
tude. Itis about as far N. of the equator as the 
red spot is 8. of it. This new marking is a very 
conspicuous object, and it will be interesting to 
find whether its period of rotation coincides with 
that of the red spot. 
Another part of the planet has greatly changed 
since the Jast opposition—I refer to the region of 
the great south belt following the red spot. nder 
the f. end of the latter there has been seen, during 
the last two years, a narrow belt connected with the 
equatorial bands, and running a_ considerable 
distance along the southern outskirts of the great 
S. belt. This part of the disc is now a mass of 
dark matter. Under the f. end of the red spot the 
belt is apparently bulged out, so that tke eastern 
side of the spot lies S. of a great cavity. The 
belt is very dark in this region and far to the east- 
ward; but, on the whole, I believe the equatorial 
bands and the red a dg are somewhat fainter than 
last year. The markings near the equator of the 
planet now exhibit signs of great disturbance, 
being broken in places and showing many dark and 
bright spots. ə new spot N. of the equator, and 
the distortion of the great S. belt are now among 
the most conspicuous features of the planet, and 
trust that some of your readers will examine them 


at an early opportunity. 
S W. F. Denning. 
Bristol, August 6th. 


CATALOGUE OF SUSPECTED VARI- 
ABLE STARS.—VII. 
(Continued from page 520.) 


(20381.]—Taurus—Triangulum—Ursee, Major 
et Minor—Virgo—Vulpecula. 


TAURUS. 5 

303. Neb. 768 .......ceeecee ae 388 + 23 20 
804. L. Ge T1712: ....sssosseseo 46 + 724 
305. -P0213 | sescisecevexvs š 54 + 22 52 
306. Aldebaran .......0....0: 4 29 + 16 16 
Sls ccssae Settee seskiem 0: 2 t 216l 
308. “LoL sisieeseciw ee EEE 4l + 24 33 

TRIANGULUM. 
309. P. ii. 89 ....... sbseseece 2 21 + 29 22 
Ursa MAJOR. . 
310. a? ...... iko ssas PENER 0 + 67 37 
Sll: Saxventeecesis ineton 10 36 + 68 10 
S12. OT sssrcscecrsecas resisa Li 28 —+ 40 0 
3l: OO alee rerata ne wateicws 49 + 47 9 
TAE eR sean earn eet Ne 12 9 + 57 42 
SLD. Dewewdsce veces soecsscees 13 42 + 49 55 

Ursa MINOR. 
316. B.A. C. 4166 .......000.. 12 14 + 84 42 
317. B.A. ©. 4193 ..... cca veee 19 + 84 46 
O15. (Bisds oesweseas duneaeds -.. 14 61 + 74 41 
319. Z.. siskwnssewcseeasee L0°00°4- (8-10 

VIRGO. à 

320. B Virginis ..... weseseeeo 1144 + 227 
321. B. 277 ..esssssocccoeeoos. 12 19 4+- 126 
822. B.281 ........ ee rer 24 + 546 
323. E Sa waseeens Deess 36 — 047 
324. L. 23824 ....... erie 40 + 638. 
325. E 1686 scosese ieee ° 47 + 15 41 
326. Y 1734 sieuseseeew es es... 13 15 + 334 
OL é- OS: eee ek eeeneeas on ae 16 — 17 4 
328. 68 e.o seneaeosene ee e 20 = 12 4 
329. 69 eoservecceose @eveceee 20 — 15 19 
330. 72 erseece eesereceeseecscoes 23 oa 5 49 
331. Coeesevesccercenccren eose 23 Ta 8 56 
332. (EFEK EZZ SEREIS) (EEKEREN) 24 al 5 28 
DOO. “Creve a reerwasee woes gas 28+ 9 1 
nT PE woke vas issis 5t — 20 9 
335. L. L. 26031..... PE 144 54 3 0 
336. Coeeceeeeresessesener essee 14 10 = 2 36 
Sol Or Sareea AaS ia 13 — 1 41 
388. L L 26200.....seess..> g 13 + 057 
339. EEE E E T E T 21 — 1 40 

VULPECULA. 
340. B. 487 ......... secasses L) o> = 23-09 
341. Aeccccecees eveeteccvancce, ee 22 + 24 21 
342. @eese)es essen ea 2eseoeeeeensn 45 + 24 37 
Se Ye ee Gade wei sa 20 48 + 27 29 


there is not the slightest shadow of a doubt in 
regard to my divorcing Zeta Herculis in June, 
1880, for I not only repeatedly did so myself, but 
both Mr. Masters and Mr. Weed had no trouble 
in making the same observation on several occasions, 
and this, strange as it may seem, was when we 
could not divorce Zeta Herculis with a 4}in. Wray. 
I mention these two facts in juxtaposition to show 


| the utter ridiculousness of depending on that erro- 


neous and antiquated formula, 4°56in. / aperture. It 
is hardly necessary to point out that, according to 


the E and A formula, the 44in. Wray ought to 


have divorced it, and it ought to have been im- 
possible with a 3łin. aperture; but the truth was 
exactly the reverse of this. It may well be asked, 
What was the cause of such a erence in the 
performances of the two glasses? This was due, 
in my humble opinion, to four things. First, the 
quality of the objective, the eyepieces, the eye, 
and collimation. Though all those causes may 
have been concerned, still, the main cause was the 
eyepieces. With such eyepieces as came with the 
4łin., Wray, I should consider it a ‘‘ large order ”’ 
to divorce Zeta Herculis with 8jin. One of them 
made a flag-pole look as crooked as the handle of a 
jug, another we call the London fog, and I am 
afraid we condemned and sent back a fine objective, 
when the whole of our disgust ought to have been 
vented on the eyepieces. However, by discarding 
the whole coterie as useless, and getting new eye- 
pieces, we are now pleased to say our 44in. Wra 
begins to work as if it had no respect for that 
and A formula. And why should it? That E A 
formula only represents the performance of ordi- 
nary objectives, with common eyepieces, under 
ordinary atmospheric conditions. It does not give 
the limit of good American objectives, and, in my 
humble opinion, our 43in. Wray will split below it. 
Alvan Clark, a short time ago, promised to make 
Mr. Weed a 4in., on the very condition that unless 
it split to 1” he was not to take it; the maker of 


Var. nebula (?). 
62 — 8 Gould. 
Comites Var. Secchi. 
Var. Col. Mag. Secchi. 
and Spectrum. Espin. i 
— ll Schmidt. 
Gore. 
6:5 Webb 
Comites Var. Sadler. 
6°6 Franks. 
Comes Var. Webb ? 
Comes Var. myth. 
Schmidt. 
ieee i 
in. 
6 — 80 Tennant. 
6— 85 byron 
: uve 
2 — 2°5 Å Espin ) 
42 — 47 spin. 
Webb. 
6 — 7} Birmingham. 
8} — 9} Birmingham. 
Struve. 
6:5 Gould. 
8:2 Struve ? 
Comes. Var. Secchi. 
5'2 — Gould. 
6'0 — 80 Secchi. 
4°8 — 5'4 Gould. 
6:7 Gould. 
8 © Hind. 
5:0 Franks. 
‘aa 
Gore. 
orre. 
48 — b5 Gould. 
6'5 Gould. 
5'0 — 5'6 Gould. 
6:5 Gould. 
4:8 — 54 Gould. 
6} — 7} Var. Col. Birmingham. 
Franks. 
5—7 Schmidt. 
Franks. 


T. E. Espin. 
W. EH. Gage. 
T. Read. 


¢ HEROULIS—4-:56in. / APERTURE. 


[20382.]—I HAvE read with much interest the 
letters which have recently appeared in the 


Several new features are now visible on the | ENGLIsH MEcHANIC concerning Zeta Herculis, and 
planet. In the N. hemisphere, between the N.'I-can assure Mr. Simms (letter 20213, p. 377) that 


my 34in. offers to make me a 4tin., that unless it 
splits to 0:8" I need not take it. 

James H. Gardiner. 
. Newburgh, N.Y., August 1. - 


RIVETING CHINA, &o. 


[20383.]—QuzrrEs relating to this subject have 
frequently appeared in the OE M.,” but accordin 
to my ideas, the replies have been of a meagre an 
unsatisfying nature, such as left the querist in 
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pretty much the same state of darkness as he was 
in before. As Ipromised lately, I hore give such 
as are interested in the work the benefit of my little 
knowledge of it. It may be observed that it is an 
unusual subject for a watchmaker to write upon, 
_ but then, as I have said, I have had frequent op- 
portunities of seeing the work done, and observing 
the methods adopted to secure success. It can in 
no way be called a branch of mechanics; but, as it 
is a matter with which householders are intimately 
associated, there may be many readers of these 
pages who may profit by a little instruction in the 
art of repairing and riveting china and glass. 
Glass-blowing and mending I have done on a 
small scale as a sort of pastime. 

It has always appeared tome that an unneces- 
` sarily large number of rivets are invariably put in 
the broken articles by the itinerant menders who 
perambulate the country. It may be that the 
workman has an eye to getting as much as possi- 
ble out of the job, or he is led away by a desire to 
make the article as strong as possible. It is charit- 
able to allow that the latter is the correct suppo- 
sition. Anyhow, I think for all ordinary require- 
ments, a few well disposed rivets are quite as effi- 
cient as a large number crowded together in an 
unsightly manner. For a simple crack, two or 
three rivets are ample. A compound fracture 


necessarily requires an increased number of rivets. 
There is no great beauty ina rivet at any time, so 
no more should be used than are absolutely neces- 


sary to hold the parts together and give such 
strength as the nature of the article and its uses 
require. Again, the size of the rivet should be 
proportionate to that of the article under repair. 
Obviously, such slight and delicately-formed 
articles as are found in some tea and coffee-ser- 
vices, should not be fitted with such large rivets as 
would be shana hold together a punch- bowl 
or soup-tureen. Yet it is no uncommon thing to 
see the same sized wire used indiscriminately. 
The drills and wire should in all cases be 
consistent with the job. The term riveting is, 
to my mind, rather misleading, as, in fact, 
the mending is not riveting at all ia its 
generally understood sense, because the holes are 
seldom or never drilled right through and the 
wire hammered over. The holes are drilled only 
partly through, as in Fig. 1, and at an acute 
angle, as will be seen in the drawing. The pur- 
pose of this will be evident, as by reason of the 
rivet-ends undersetting in the hole, the possibilit 

of the rivet working out is almost nil. The drill 
should by preference be a diamond, mounted up 
asin Fig. 2, or in a somewhat similar manner. 
The diamond being soldered into a- metal tube,’ 
slightly coned in shape, as at D. The top part A 


-a compound breakage, and materially ad 


is a flexible spring, fitted with a drilled collar. 
The screw B is free to move, when acted upon by 
socket C, by moving which up and down, the part 
B is revolved, together with the drill. A common 
form of drill is represented in Fig. 3. This, I 
think, is known by the name ‘* Archimedean.” It 
is not so useful a form of drill as the other, be- 
cause both hands are needed to work it, unless 
the handle is held against the breast. With the 
other form of drill one hand is at Jiberty to guide 
the drill and hold the article. In drilling, a finger 
should be placed at the spot operated upon, for the 
purpose of feeling when the drill-point is nearly 
hrough. Its approach will be known by a per- 
ceptible warmth and vibration (if I may so term 
it). Itshould not be allowed to come through or 
even to chip the enamel. Although a diamond- 
drill is almost a necessity for this kind of work, it 
may be done by a properly shaped and tempered 
steel drill, when assisted by a little spirit of turps 
as a lubricant. The cutting edges of the drill 
should slope in opposite directions, two facets only, 
as in Fig. 4, representing two sized drills. In 
starting the holes the drill may be guided by the 
fingers, or a piece of metal with a hole in may be 
held down in position as a guide for it. The wire 
used for riveting should be of brass or copper, well 
tempered, and accurately shaped and fitted. The 
rivets should have a little spring, so as to catch 
under the holes on the inner sides, as at B, Figs. 1 
and 5. Therivet faces should be filed flat, so as 
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to set close. For cement, use a little white-lead 
or well-made putty, and force it firmly into the 
cavity, after the rivet is set in its place. 

It will be found of great advantage in repairing 
to its 
strength if a little transparent cement, made of 
acetic acid and isinglass, is applied to the edges of 
the china before the final job of riveting; or, if 
time will allow, the broken parts should be firmly 
attached to each other an hour or two previously. 
The parts should all be perfectly clean, and be 
slightly warmed before applying the cement. If 
they are not heated, the cement gets cooled, and, 
instead of adhering, forms a hard, loose skin-like 
substance, which prevents a close fit, and is per- 
fectly useless in its place. 

_ The parts can be effectually and safely heated by 
immersing them in hot water, and wiping dry on 
removal. The job should be done quickly, and 
the parts brought together immediately the hot 
cement has been applied, as it sets quickly. All 
that exudes can be removed when cold. Fig. 6 
shows an article much broken which has been 
strongly mended and made thoroughly useful 
again, with a comparatively small number of rivets. 
Fig. 7 shows a very handy form of bow drill, the 


handle of which contains the drills not in use, the 
end of it unscrewing. The socket of the drill is 
keyed into the handle, and revolves with the bow 
and wheel. For very large articles this form of 
drill is exceedingly useful, as it can be held in any 
position. 

Glass goods are mended in a precisely similar 
way to ching, extra care only being needed on 
account of the brittleness and thinness of, the 
articles generally. Stems of wine-glasses may 
easily be joined together by melting the broken 
ends in a clear gas or other flame, and pressing 
together when perfectly plastic. The blowpipe 
will assistin getting the heat up. Glass is such a 
slow conductor of heat, that no fear of burning 
the fingers need be entertained, unless the worker 
is an immoderate time at the job, so that the parts 
can be held by. the fingers without danger to them. 
When mending glass goods in this way, the sur- 
rounding air should be kept perfectly still, and all 
possibility of a sudden draught of cold air falling 
upon the heated glass guarded against. A drayght 
of cold air upon the junction would prove fatal to 
it. The stem can be set upright while the glass is 
soft. Let all cool gradually. 

Alfojoe. 


SCIENCE AT SOUTH KENSINGTON. 


receiving them was as follows :—The students sat 
down each side of a long table, and the teacher (i) 
at the bottom end. After all were duly seated, the 
strict injunction came, ‘* Take out your books, 
and turn to page so and so.” Then the teacher | 
would commence, and read over the various pages, 
the students of course looking at their books and 
following him. ; 

Presently a student, whose curiosity was more 
acute than his neighbour’s, would ask for an ex- 
planation of some rather obscure sentence before we 
proceeded further, to which came the stereotyped 
reply of ‘‘ Never mind, you won’t be likely to have 
a question upon that.’ (Probably a philosopher 
in embryo.) : 

Now, Sir, if such teachers are “ not responsible ”’ 
for the replies of their pupils, we very earnestly 
inquire who is? Mr. E. Jackson cannot accuse the 
pupils here of not paying attention to their les- 
sons. The profound secret with the teacher was 
the discovery of all those points upon which he 
thought there would be questions asked, and a 
judicious avoidance of the remainder. 

During the whole course of lessons we never 
saw a specimen of rock, and, as far as my memory 
serves Me now, we never had a single experiment 
performed. One night, by way of a change, we 
had a small globe to show us the shape of the 
earth, and the distribution of land and water. 

Such is the writer’s experience of the Science 
Classes under South Kensington: the value of it 
we leave to your readers. A. Manock. 


[20385.]-—* Nun. Dor ” is wrong in saying that 
I show that one half the instances I quote have 
gone astray from the very objects of the Science 
Department; I show nothing of the kind. The 
gentlemen I referred to were trained at South Ken- 
sington for the purpose of teaching, and this they 
have been engaged in ever since they left the 
school. ‘‘Nun. Dor” can satisfy himself on this 
point as regards my own case by referring to the 
“ Science Directory” for any recent year. As the 
whole of “ Nun. Dor’s’’ argument is based on this 
misconception, now thatI have removed the foun- 
dation, the superstructure falls to the ground. 

ee Edward Jackson. 
Birmingham, Aug. 12. 


STONEHENGE AND SUN-WORSHIP. 


[20386.]—I po not know whether the material of 
which Stonehenge is composed asroor with that of 
the eocene strata or not; but I fancy that it does 
not. I have stated that it is my intention to visit 
the place as early as possible, when I will see if I 
can detect the protruding rocks spoken of by our 
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fricnd “Neo.” 
ago; but owing to a heavy storm overtaking myself 
and friends, we had to beat a hasty retreat, and I 
was not able to glean quite as much as might have 
been wished. 

I will now exhaust my stock of information con- 
cerning the place, and shall not be able to state 
anything further until I actually visit these noble 
remains. — 

Stonehenge is situate about 8! miles N.W. of 
Salisbury, and }i+s not far from an angle formed by 
the junction of two roads; one leading to Wylye 
(south), and the other to the north, through 
Shrewton and Heytesbury to Warminster. n 
advancing up the latter, we arrive at the avenue 
leading directly into the temple from the N.E., 
which is defined by a bank and ditch on either 
side. The first object which meets the eye is a 
stone about ' 16ft. high— ‘‘ The Friar’s Heel” — 
looking, as a writer on the subject has stated, like 
“a venerable Druidical figure, with long flowing 
beard, in an attitude of devotion, bending towards 
the sacred pile.” Still advanciug, we enter the 
area of the work, and find that it is surrounded by 
a ditch and slight agger of earth. Thisis outside the 

' vallum; and the circumference is 369 yards. Ina line 

with the ‘‘ Friar’s Heel” is a large prostrate stone, 
which bears the mark of: tools, and once stood 
erect; itis supposed to be the altaron whioh the 
victims were immolated. It is 100ft. from the 
“ Friar’s Heel,’’? and the same distance from the 
outside of the stone circle. From Vallum to 
Temple, and the inner diameter of the Temple 
itself, are both 100/t. The Britons (or other con- 
structors! seem to have been partial to the propor- 
tion of 100ft. Before entering the temple we must 
observe two stoues on the outer ciroumvallatious— 
one on the south-east side, and the other on the 
north-west. There are two small tumuli on the 
opposite points, which are supposed by Stukeley to 
have supportod two vases. The two stones just 
mentioned he assumes were altars. One of the 
tumuli, when opened, was found to contain burnt 
bones. The vallum and agger deviate at the 
tumulus opened from the circumferential partiality 
generally apparent, which leads to the deduction 
that this sepulchral barrow existed prior to the 
erection of Stonehenge. The trench surrounding 
the building cuts through one of the barrows con- 
taining no metals. Hence, it is again adduced that 
Stonehenge was not created until after the time of 
the origin of some of the barrows. 

Perhaps, however—and it seems very probablo— 
the trenches were dug by a small force of soldiers 
atsome time or the other. The largestones already 
erected wanted but an entrenchment to form them 
into a capital little stronghold in days gone by. 
On the other hand, it may not bo so. The burnt 
bones would indicate the latter. 

The temple consisted of two aisles and two ovala, 
the latter constituting the ‘‘Cell or Sanctum.” 
The outer circle is about 300ft. in circumference, 
and was composed of huge upright stones, bearing 
others placed horizontally on their tops, and mor- 
tised and tenoned together. “The horizontal ones 
touched each other and formed a continual corona 
all round the building.” ‘These stones, though 
irregular in shape, bear tool marks. Originally, 
there were thirty uprights, and as many imposts ; 
of the former seventeen still stand, of the latter 
six remain. 

The uprights average 16ft. high, and about 18ft. 
in circumference. The space given between each 
stone nearly corresponds with their width, which 
is about 3!tt. The entrance is slightly wider than 
the other intervals. 

The inner circle consists of much smaller irregu- 
Jar stones, which show no marks of tools, and is 
distant from the outer circle about 9ft. Twenty 
stones out of a probable forty remain in this circle. 

Next we notice the cell or sanctum, consisting of 
two ovals, a larger anda smaller one. The large 
oval was formed of five pair of trilithons. These 
rose gradually in size from east to west One of 
the uprights of the central tnlithon has fallen, and. 

is now in two pieces 26ft. in'length. The other up- 
right of this trilithon is 9ft. out of the perpendicu- 
lar. Apparently, itis supported at the bottom by 
a smaller stone, which is ribbed or grooved. SirR. 
Colt Hoare states, ‘‘ The adhesion between them is 
just sufficient to swear by, and that is all.’’ Tho 
tenon on the top of this stone: is very apparent. 

The trilithon next to the grand central one (just 
noticed) fell outwards towards the west in 1797, 
and in falling struck one of the:stones of the outer 
circle. One of the uprights measures 21 ft. 4in., the 
Other 21ft. 3in., a very uice measurement if exe- 
cuted by an “ unknown and long-forgotten race,” 
who presumably had no means of hewing the 
blocks down to so marked an equality. Theim- 
post measures 16ft. The last trilithon (that on the 
right. of the pant has one upright still standing. 
The impost, and the other upright, have each 
fallen into the cell, and each has divided into three 
pieces. I bavea guide before me, which I finda 
great assistance when visiting the place, obtained 
trom an old person who watches thes» valuable old 
mysteries of the past. The inner oval consisted of 
19 stones, of which 11 remain. They ure inchined 


I examined the stone about a year 
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to a pyramidal form, and are smoother than the 


other stones. Within this oval is the altar stone. 


pile:— 


is in the present century. ’—F. A. BLAKE. 


should still remain veiled in obscurity. e. 
All is darkness and uncertainty: we may admire, 


in ignorance and obscurity ’’—Sir R. C. Hoare. 

Campden laments the obscured origin of this 
ancient pile ‘‘ with much grief.’’ 

Inigo Jones states it 1s the ruin of a Roman 
Temple. 

«The circle of Avebury, of which only a small 
portion now exists, may be considered as belonging 
to the remotest period is evident from its ruder 
character alone; but to Stonehenge’ must‘ be 
ascribed a date long posterior to many of the 
barrows on the plain from the working of the 
stones, which could not have been accomplished 
without the use of iron.’’— HATCHER. 

I agree with Mr. Hatcher on this point, and, 
consequently, I gave the opinion in opposition’ to 
“ Neo,” concerning the erection of the stones in the 
Neolithic age; but, referring to my extract from 
Sir R. C. Hoare, he is of opinion that al? assump- 
tions are useless. The pile might, as “ F.R.A.S.” 
has said, have been created in the Bronze age. - 

The late Rev. Ed. Duke classes Stonehenge with 
all similar monuments throughout the world, and 
supports “Neo” by assuming them .to be sun- 
temples. ‘‘I cannot,” he says, ‘“but presume 
them to be the temples of the first heathen, dedi- 
cated to the sun.” 

I have now submitted all the material likely to 
lead to a just conclusion, although we must despair 


‘of having arrived at avy really satisfactory ex- 


poundment. Ages upon ages havo doubtless gone 
by since these stones were erected, perhaps an age 
before the Roman invasion; but itis hard for me 
to evade the idea that iron was used, and I cannot 
therefore carry its origin further back than the 
Druids. We know that iron was used in this 
country when the Romans landed, for their chariots 
were fitted with ecythes. 

We must allow ror decay when considering the 
workmanship developed on this ancient monument, 
the decay of centuries; but whatever be the 
amount of attempted elucidation, whatever be the 
extent to which we carry our expostulation, I 
really do not think we shall arrive at a trae verdict, 
or even at an ussumption of any intrinsic value. 

H. Stooke. 


RAILWAY SIGNALS. 


{20387.]—I Do not think that such a change of 
system. in the working of signals proposed by 
‘* Nun. Dor? would be any advantage. He states 
that by the present system a driver proceeds unless 
obstructed so:he would if the system was changed 
as proposed... In the present arrngement, the 
all-right .issa‘positive order to come on, so is the 
danger a ppeštixe order to stop, and each is a direct 
and positive signal. 

I agree with ‘A Driver,” that there should only 
be two signals, the all-right, the old caution, at an 
angle of 44°, andthe danger, at an anglo of 90°. I 
think it woeuld:be better to take the angle from the 
centre oftheanm,.for if: the sides of the arm are 
parallel técthb centre, they would be at the same 
angle. Also;:the:all-right light to be green and the 
danger red.:. Should:the sigual indicate any other 
position,:either in:'the position of the arm or the 
colour of thedight, it should be treated as danger, 
and the driver to proceed slowly to the next signal- 
box. Two or three degrees in the position of the 
arm elther way I don’t think would matter, but 
beyond this a signal to be considered danger. 

I think that the signal-posts should be fixed on 
the side that they are best seen, on a straight road. 
on the left, but on curves on the side that the 
signal will first be noticed. To have them all.on: 
one side would necessitate having a separate post 
for the upand down signal, instead of using one: 
post for the two, which is now done in. a great 
many cases. 

In his last letter (20367), Mr. Stooke speaks of 
the expansion of the wire altering the angle of the 
erm. Could not this be obviated by a weighted 
compensating: lever? Also, I think the variation 
of the angle due to the wearing of the axle and 
axle bearing, could be adjusted by set-screws in 
the bar which the counterbalance weight falls 
upon, so as to be able to adjust the fall of the 
weight ; ora shackle, with a 11ght and left-handed 
thread, could be introduced in the connecting-rod, 
eo as to be able to lengthen or shorten the rod. 

J, Q. Roon. 


[20385. ]—‘' Nux. Dor.” (lotter 20341) suggests 
an alteration in signalling, the practical value of 
which is anything but apparent. In the first place, 
the suggested alteration is a mechanical disadvan- 


The entire number of stones has been put down 
at from 129 to 140. ‘Bhe following opinions have 
been advanced as to the origin, &c., of this ancient 


“The origin of this temple appears to have been 
as deeply involved in mystery in the twelfth as it 


« It is mortifying that the history of Stonehenge 


we may conjecture, but we are doomed to remain 


Ava. 18. 1882. 


tage. In a Jarge number of cases the semaphore 
arm would have to be moved 90° where now 45° 
suffice. This means that double the amount of 
wire has to be taken up by the lever—a serious 
consideration in a distant signal, raised, say, 20 
times in tho course of an hour. Again, the normal 
position of the arm being 90°, the signal must be 
perfect in its action, and expansion and contraction 
in the wire counteracted, or the “ all right” signal 
would vary some 20°, according to the temperature, 
and the arm, when not difficult for the signalman 
to put on, would look untidy. and be misleadmg'at 
an angle of some 10° or 15°, and some difficulty 
might be experienced at night with the coloured 
asses. 

Š Wero the mechanical defects surmounted, the 
system would have to be universally adopted, or 
not at all; it would be scarcely fair to ask a driver 
to work his train under two systems diametrically 
opposed, and then hold him responsible for an 
accident caused by his mistaking the signal. Even 
let the system be generally adopted, I do not think 
that the oxpense incurred would be compensated 
by any advantage gained. Cora. 


[20389.J]—Tuz ‘‘ radical change” which ‘‘ Nan. 
Dor.” advocates with regard to signals has cer- 
tainly an advantage in the fact that the arm would 
“« fall to danger” in case of a wire, rod, or other 
portion of working gear breaking; but, surely, would 
not the very confusing alteration involved in the 
adoption of his arrangement be in itself sufficient 
to be fatal to its actual use? . 

In the new-pattern signals on the G.N.R. the 
arm has a continual tendency to return to danger 
by gravity, because it is pivoted at its centre, ana 
above the horizontal centre-line of the arm, 
therefore, in these signals, counterweights are not 
used when the post is near asignal-box, the weight 
of the arm and rod being sufficient to.overcome the 
friction of a short distauce of wiroon pulleys. The 
G.N.R. has also a good arrangement with regard 
to the night-glasses. In whatever position on the 
post these may be, the working gear is so con- 
trived that they are raised when the signal is taken 
cff, and so help its return to ‘‘ danger” by their 
weight. This arrangement is the reverse of that 
of some companies, the glasses with them having 
to be kept raised when the arm is at danger in cases 
where the glusses and arm are on the same side of 
the post. . 

Both for the sake of uniformity and clearness, 
an angleof 45 fora ‘go ahead ” signal would be 
the best to adopt universally ; except in the G.N.R. 
projecting semaphores, which are most: clearly 
distinguished when the arm is parallel to the post. 

Some of the companies are discarding arms 
swung in a slot in the wooden posts, and are 
pivoting them on the outside of solid posts. Of 
these are the Metropolitan (Harrow Extension), 
North Staffordshire, and Great Northern, the 
latter’s being all projecting. Tittesworth. 


[20390.J;—I po not agree with “ Nun. Dor’s.’’ 
proposal to reverse the method of working the 
signal-arm. We want a conspicuous signal for 
“ danger ;'’? and to obtain such, we must keep the 
arm in a horizontal position. We do give a ‘posi 
tive signal to come on,” by giving ‘‘ clean”? and-if 
the arm falls into the post, I have already saidith® 
condition is treated as ‘‘danger.’? I do not see 
what else he can require. 

“ A. S. H.” states the arm should not go lower 
than 45°. I have stated that this represents 
“clear” ; but we allow the arm to go to 85° as an 
allowance for expansion. Signals should, if pos- 
sible, be placed on the Jeft-hund side of line; but 
engineers have ;easoxs when they do otherwise— 
or, at least, they should have. Our correspondent 
will observe that green, instead of white, lights are 
in several places bcing provi ied. 

Two slight errors have crept into my last, due 
to bad scribing presumably. After word “of,” 
top of column, page 523, please read, ‘‘ or when 
the wire breaks.” For the word ‘‘ curve” in last 
paragraph, please read ‘‘ arm.” 

H. Stooke. 


een eae 


THE VIOLIN MUTED. 


Cae nee his letter, ‘*‘ The Violin Muted,” p. 
452, **Fidd'er’’ very properly inquires into the 
results which would ensue, if the resonator, instead 
of being fixed near the neck, would communicate 
in the region of ‘the F holes with the back. If 
“ Fiddler’’ merely wishes to have the freedom. of 
the top, this is already insured at present, as the 
hole through which the screw passes is large 
enough to avoid interference between resonator 
andtop. But a more important question comes up 
here—viz., how the resonator is to be attached: to 
the back through the F hols. Before settling upon 
the distance from the neck where the screw should - 
pass, I mude a number of experiments to determine 
the correct distance, und I found that the nearer I 
came with the screw to the brioge, the less volume 
I obtained; but I did not take time enough -to 
determine whether the loss of sound was due to a 
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pressure on the back, or to the shortening of the 
free end of the resonator. The fact is, with this 
new mode of stringing, an endless change of ex- 
periments is beforean observant experimenter, and 
as I very soon will put the resonator in the market, 
I will enable those interested to make all possible 
trials. Now permit me to give another information. 
There is a pardonable tendency on the part of many 
violinists to discard beforehand the idea of a viol 
without end to end pressure, as aimed at by me. 
I am prepared, after some successful experimenting, 
to offer a compromise, aud I now restore a portion 
of this end to end pressure, but under a different 
form. The latest development combines the merit 
of the vibrating string holder with light bridge 
pressure, and eud to end tension. Such a violin 
will be sent to *‘ Fiddler” in about a week, and I 
dare to anticipate that he, ond your other corre- 
spondents, will bo able hereafter to concede a 
fulfilment of my promises. 
E. Berliner. 


Boston, Mass., U.S.A., Aug. 1. 


COLOUR. 


[20392.]—I am sorry I have not opportunity to 
write in reply to Mr. Geo. Smith’s lerter (20373) 
more fully; butthe quotation he gives fromTyndall’s 
“ Light” he certainly understands differently to 
myself. Tyndall says, ‘‘ On the screen are now 10 
coloured rectangles.” I understand this to be 10 
differently coloured. He then says “by judicious 
management one cf these colours is rendered yellow, 
the other blue.” I take it the remaining eight 
rectangles are stopped out altogether, and certainly 
do not think that Tyndall says or implies that blue 
and yellow contain all the colours ot the spectrum. 
He distinctly ssys: “I deflect one portion of the 
colours and leave the residual portion,” as Mr. 
Smith says; but this is clear language in a different 
sense to the way Mr. Smith understands it, and in 
this experiment blue and yellow do not contain all 
the colours of the spectrum, but the ‘‘ residual 
portion ’’ only when part has been ceflected. 

_I beg to suggest an experiment with polarised 
light and a double imege prism, whereby two discs 
of green and red or yellow and blue can be made to 
overlap, and where they overlap are white in the 
case of the blue and yellow. 

I do not differ froin Mr. Smith’s statements as to 
the result of locking through coloured films or 
glasses at various objects; but I submit these 
experiments, however interesting, aro beside the 
question. 

I agreo with him that uo natural colours are pure. 
With regard to the one-tenth of white light 
mixed with nine-teuths coloured, destroying all 
trace of colour to the cye, Mr. Smith in my opinion 
makes animportant quahtication this week. (I hope 
he did not understand me to charge him with wiltul 
misstatement.) IIe suys now that ‘if an aperture 
of one-tenth bo cut in a coloured dise and the disec 
be rapidly revolved, the «ect will be a white ring 
on a coloured ground.” Just so; hecause the 
comparison is made with the dceeply-coloured 
portion, and this kills the colour on the apparent 
white rivg : but if the one-tenth be cut away trom 
centre to circumference, and revolved with a totally 
uncoloured rins left for comparison, it will still 
appear colourcd enough to the eye for «ll the one- 
teuth admixture of wintelicht. Why I spoke so 
contidently on this point was because of the known 
fact that every object we sve retlects back to the 
eye more than one-teuth of white light mixed with 
the colour we perceive. I will venture to say that 
the brightest and most vivid colour reflected by any 
object 18 mixed with more than Guc-tenth of white 
light, and therefcre such mixture docs not and 
cannot extinguish the colour. 

The undulatury theory wculd lead me to expect 
that very vasious combinations of rates of vibration 
would be undi-tinguishable to the cye. A great 
many combinations would produce white light, or 
other combinations vrcen, or blue, or violet, and 
these might be undistinguishable, from the pure 
monochromatic colours cf the spectrum, os far as 
the eye is concerned, just as IO »nd 2, or Y and 8, 
or S and 4 wiil muto 12, and if we only saw the 
total without means of analysing, we could not tell 
how it was mado up. Neither does the uuaided 
eye help us with colours or with white light, but 
the prism enubles us to ascertain the components, 
and to tell whether vibrations aro simple or 
compound. 


E. Holmes. 


COLD -WATER SOAP— ALUMINIUM — 
MELLOGEN—ACETIC ACID—ARSENIC 
— ARSENIC IN WALL - PAPER — 
COTTON. 


[20393.]—IN reply to query 475S8, page 426, 
headed ‘t Cold-Water Sonp,’? this term is usually 
applied to soaps containing more or less sodium 
carbonate. Such soaps lather pretty well with 
hard water. They must uot bo confounded with 
soaps manufactured by the cold-water process. I 
have no knowledge of the particular brand of soap 
mentioned by the querist. 


I fancied ‘‘ Zelia Naien”’ really desired informa- 
tion about the production of ‘* Aluminium ”’ 
(query 47416) ; but it appears (page 436), that he 
has mastered the most difficult part of the problem, 
and now only wants a solution of minor details. I 
tincerely congratulate him, and the more so as his 
supplementary discovery of a (cheap?) method of 
reducing magnesium and other metals without the 
aid of sodium is scarcely secondary in importance 
to the economical reduction of aluminium itself. 
In writing of the inventor’s ‘‘ hopeful method,” I 
intcuded to refer to the probable value of it. 

I am unable to suggest any formula representing 
the production of ‘‘ Mellogen,’’ and far less do I 
“ kuow” the reaction which occurs. 

** Acetic Acid’? (query 47524, page 484) is most 
readily assayed for strength by titration with 
standard alkali in the manuer described by E. S. 
Beavan, on page 507. Tables of densities of acid 
of various dilutions have been constructed by 
Mohr and by Oudemanns. According to the latter 
chemist, Mohr’s observations were made on an 
impure acid, containivg about 5 per cent. of water, 
although Mohr’s figures appear to be those from 
which the alleged sirength of the B. P. acid has 
been calculated. Careful experiments made by me 
some years since (Analyst, III., 268) proved that 
scrious inconsistencies existed ın Oudemann’s 
‘““Table of Densities.’” The part referring to 28 
per cent. of acetic’ acid is fairly correct, but the 
densities of diluted acid are seriously in error. 
Entirely distinct from the above considerations, 
there is the fact that acid containing 79 per cent. 
of C,H, O, is at its greatest density (1:07:18), the 
gravity decreasing both by dilution and concen- 
tration. ‘‘ Phosphorous”? will find both Mohr’s 
and Oudemann’s tables in Vol. I. of my “Commer- 
cial Organic Analysis,” togetuer with details of 
o'her und better methods of determining the 
strength of acctic acid. 

“‘ Arsenic solution’’ (query 17576, page 508) is a 
nasty thing to keep one's fingers in. Why does not 
the querist wear the indiarubber finger-stalls used 
by photographers, &c., and obtainable at any india- 
rubber shop’ Or he can extemporise similar pro- 
tecticns by wrapping guttapercha tissue round his 
fingers, and muking the joints tight by warming 
beforo the firo and pressing? 

In answer to query 47261, entitled ‘* Arsenic in 
Wall-Paper,’”? ** Beetle-Crushers’’? writes’: l 
suppose, from your query, youunderstand something 
of chemistry.’ Fron his reply, I suppose ‘* Bectle- 
Crushers” docs xot understand anything of chemis- 
try. His answer i3 utter rubbish. Fancy his ex- 
pectivg the arsenicus oxide or arsenite of copper to 
inflame spontan¢ous'y in chlorine gas, and recom- 
mending this asa test for ita detection! Fancy, 
further, his stating that sulphide cf ammonium 
will give a yellow precipitate, with a solid arseni- 
cal compound, sud especialy with areenito of 
copper! Oh, poor, veglected, and forgotten 
Montaigne ! 

The readiest way of detecting arsenic in wall- 
paper is to roll up a strip, some few square inches 
Im urea, aud wart it with dilute bydrochloric acid 
till the colouring matter is dissolved. If a strip of 
bright metallic copper is not durkened when boiled 
for a few minutes in a portion of this solution 
arsenic is certainly absent. If the copper becomes 
covercd with a prey coating, another portion of 
the liquid may be treated with zine, free from 
arsenic, in a hydrogen apparatus, aud the evolved 
gas kindled after the air isexpelled. On depressing 
a cald piece cf glzss or porcelain on the dame, a 
hair-brown deposit will be producedif arsenic were 
present. The best method to obtain an idea of the 
amount of arsevic present is to treat the acid solu- 
tion from say) 20 sq. in. of paper with tartaric 
acid end excess of caustic soda; then pass sul- 
phuretted bydrogen to precipitute the copper and 
lend ; filter, aud acidulate tho filtrate, when a 
yellow precipitete of As,S, will be obtained, and 
may, if desired, be collected, washed, dzied, and 
weighed. 

** Cotton” (query 47655, page 532) may be tested 
for jute by treuting it with chlorine or hy drochloric 
ecidund potassium chlorate. The chlorinated fibres 
are then washed and treated with a solution of 
acid sulphite of sodium, when those derived from 
bast (jute) will acquire a fine crimson tint, tho 
cotton being unaffected. Alfred HE. Allen. 

SheMield, August 12. 


FAURE'S ACCUMULATORS. 


[20394.]—TIn your “Scientific News” in this day’s 
(August 11th) MrecnaĘxc, it states that a watch- 
maker in Paris lights his shop with 24 Swan lamps 
worked by 2+ Faure accumulators. 

Turning to page 523, in same number, I find the 
following :—The E.M. F. of a Faure accumulator is 
two volts. The B.M.F. required for a Swan in- 
candescent lamp is 45 volts; so that two dozen 
accumulators are required to light one lamp. 

It is a pity that people write nbout what they 
know little about, causing such absurd and mis- 
leading statements to be made. 

Some time since I called at the office of the Faure 
Accumulator Company, in the Strand, and asked 


the obliging attendant how many cells were re- 
quired for one Swan lamp. He replied, four; and, 
a3 I presume that he would know something about 
it, I can only conclude tbat your correspondent, 
“E.” (page 523) knows nothing about it, and that 
the French watchmaker knows more than both 
put together. Caloric. 


CROWN-GLASS ACHROMATISM. 


[20395.] Tne letter of ‘‘ Orderic Vitai’’ (20506) 
has caused me the greatest astonishment. 

He says, ‘'/, must be less than fı; for, if not, 
the convex achromatism would exceed that of the 
concave when the lenses are in contact, and the 
error would be increased by separation.” But 
why so? How can he prove that the error would 
be increased’ He gives us no proof, and does not 
even givea hint as to how he arrived at his conclu- 
sion. On the other hand, the real way to ascertain 
whether it is so or not is to form a general expres- 
sion for the aberration of the rays after passing 
through two lenses, Call it 7, and call the distance 
between the lenses a, then find dau. If this is 
negative, as I find it to be (quite irrespeotively of 
any numerical relation between the convex and 
concave), up toacertain value of a, it shows that 
as a increases « diminishes, f, being supposed 
numerically greater than fı, and, therefore, 
possibly it may diminish till it becomes 0. 

To ascertain whether it does so or not, put the 
value of xv equal to 0, aud we shall obtain! an 
equation between a and /, aud fa, and the blue and 
red rays will come to a common focus according as 
the values of « are possible or otherwise. The 
equation of condition which I find is 


Sim de + fit, = 0 e@eesnvenvneone A 


As long as fi f; have different signs the roots cf 
this will be ulways possible, whatever be the 
numerical rolation between Jı and fp, so that f, 
need vot be less than Jie * O. V.,”? however, is 
unquestionably right im saying that in order that 
the focus to which rays converge may be a real 
one, f, must be greater than fi. This fact I have 
carctuily borne in mind in a!l the combinations 
that I have tried. 

These things being so, when “O. V.” says, in 
effect, that achroimatisim is impossible, it is tanta- 
mount to suying that eqn. A is wrong. Will he 
kindly favour us with what he supposes to be the 
right one—i.c., one which will indicate that f, 
must bo less than /; in order that x may Increase us 
the separation of lenses does. 

In iact, if f, aud Jı have different signs, there 
will bo always two valucs of a, which will make 
the aberration vanish, and if f; is reg. and greater 
than Ji, the attentive reader will see that one of 
these values corresponds with a real and the other 
to a virtual focus. 

The fact then that a = 0 contains possible roots 
is in itself suficient to show without diff-rentiating 
that the assumption, for such I must cull it, that z 
inercases With « unless f, is less than J}, quite falls 
to the ground. 

We might verify equ. Aas follows :—By a well 
known optical principle, if the course of rays after 
immersion is reversed they will pass over the same 
ground as those that entered. if these rays diverge 
trom a point whcse distance from the concave lens, 
which we will still call /;, and emerze from the 
convex lens parallel to the axis, these emergent 
raya, if their course were reversed. would pass 
through the point whose distance is ». Let c be the 
conjugate focus to J, then, see Parkinscn’s optics, 
l/e— 1; b= l/fn oji! b= fiice—l. 

But the condition for coloured rays emerging 
parallel is— f : 

Picts eMart I ee 
2st ae Gee on a ine 
by the eqn. just found. 

Now, since in the above equations the rays are 
supposed to emerge parallel to the axis of the lenses, 
it is evident that they must pass through the focus 
of the second lens, which shows that fi is nameri- 
cally = ¢ +d, ore = fi — d, but as e 1s obviously 
a negative quantity beving measured in a direction 
opposite to that of the rays, while / and Jı are mea- 
sured in the same, so that we must put ¢ = d— fi; 
and if we substitute this fore in the last equation 
and then clear it of fractions and transpose ull 
quantities to the left side, we find— 

(h — += 0 
which is identical with it, so that parallel rays 
entering leus Jı would converge to the same focus 
as that from which tho rays diverged above. Also, 
it may be shown thet in both cases the same con- 
dition, viz., that fı — 7 is less than 77, will have to 
be observed. 

In deference. then, to your exccllent corre- 
spondent, * O. V., I bave reconsidered the whole 
question to the best of my power. Lut I may say 
that, previous to writing ebout the matter, I pro- 
bably had bestowed upon this particulur question 
more hours than most of your readers have 
minutes; and after a careful review, I can find 
nothivng in what I have written that needs 
correction. 
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I woald respectfully endeavour to impress upon 
all who would write upon the subject the nocessity 
of working out the question for themselves; other- 
wise, those who, without doing so, can throw avy 
light upon the matter will be few indeed. A friend 
of mine, who was certainly the first mathematician 
of his year, when he presented himself at the 
schools on the second day of examination, was told 
that his papers on the first day were so admirable 
that he should have a first class without any further 
examination—a thing, I believe, that had never 
before happened; yet he told me that he tas never 
sure that he understood a demonstration until he 
had worked it out for himself. 

In conclusion, I may say that I will try to get a 
telescope made according to the plan I am advo- 
cating chiefly — i.e., where rays converge to a 
common foous; though I am afraid that this will 
neither easily nor quickly be done. As far back 
as last November, an optician, in whom I had 
much confidence, undertook to make a telescope 
upon the old idea of achromatism—e.g., where the 
rays were made to emerge parallel. Its plan was 
this: Front lens, plano-convex, radius of curved 
surface, 13żin.; other lens, plano: concave, radius 
19}in., the flat sides of both turned towards the 
eye; distance between lenses, 63in.; length of 
telescope, 45}in.; diameter of convex lens, 3hin., 
and of concave, 23in. Instead of which I received 
one of 34in. in length, and with 10in. between the 
lenses. The consequences of which mistakes may 
easily be imagined without being described. 

W. G. P. 


THE PRESSURE OF WIND. 


(20396.]—I po not appreciate the distinction 
which Mr. Romanes (p. 527), draws between ‘‘ the 
pressure was 49}lb.”’ and ‘‘the pressure on the 
square foot was 494lb.”’—if that ‘* square foot ” is 
the distinction. Just as when boiler-pressures are 
spoken of, pressure of pounds per square inch is 
understood, so in the case of wind-pressure it is 
understood to be pounds per square foot. But 
the exact words which have now thrice appeared 
in the EnGLIsH MECHANIC, leave no possible room 
to doubt that the 49}lb. was on the square foot, 
especially as we can take the still higher “‘ 531b. on 
i heats foot on October 14th ” (the Astronomer 

oyal). 

Ido not comprehend such an expression as a 
“‘ velocity of 531b. on the square foot,” and fail to see 
why the opinion of so eminent an engineer as Mr. 
Hawkesley should bə taken in preference to an 
obstinate fact. The primary object of my previous 
letter was to point out that if the recorded pres- 
sures were accurate, tables in which the pressure is 
calculated by some formula were useless, and as 
they are, misleading. When Mr. Romanes 
Says if does not seem to strike me that the 
anemometers might be at fault, he has surely 
forgotten the second and third sentences in my 
letter on p. 501. It is partly because I want to 
know whether the instruments used for measurin 
the wind-pressure at Greenwich are at fault that I 
wrote, and to repeat, I say “one would think there 
can be no difficulty in arranging an instrument to 
record with accuracy the exact pressure’? (p. 501). 
No one supposes that we have on the surface of 
the earth such a ‘‘storm’’ as Mr. Simmons ex- 
perienced ; nor would it be necessary to build a 
house situated at the foot of Blackheath-hill so 
strong as one placed alongside the observatory. 
All the same, it is of great importance to learn 
what is the actual pressure of the wind at any 
given moment; or assuming the formula to be 
correct, to take the velocity for one second as one 
of the data, not the velocity for one hour, which 
being made up of alternate gusts and intervals of 
culm, cannot possibly give the maximum pressure 
at any moment. I thought I had made it quite 
clear that it would be advisable to take the actual 
pone and not that found by any formula. 

erhaps some of your readers can give some 
definite information as to the actual pressure— 
now that it seems the Astronomer Royal must 
take a back seat behind Mr. Hawkesley; and 
meantime I assure Mr. Romanes that the question 
is one which is by no means settled in the minds of 
engineers and architects. By what means is the 
wind-pressure measured at Greenwich ? 

F. M. S. 


STRING VIBRATIONS. 


[20397.]-—THE “E. M.” of Aug. 11th (p. 524), 
will be famous hereafter in connection with 
‘ Fiddler’s ° discoveries regarding vibrating 
strings. Certainly, a string vibrating seems to 
move as a whole, ‘the greatest impulse being at 
the centre; but away from that point, the oscilla- 
tion line seems blurred.” But I have been given 
to understand that a string vibrated also in sections 
—3, 4, &c., of the whole length, and that this 
secondary vibration goes on at the same time that 
the string moves as a whole. ‘‘ Nodes” are those 
points about which the oscillation takes place. 

I am sorry I have not the “E. M.,” and cannot 
follow the subject through previous letters. I see 
‘* Fiddler ” falls foul of Mr. Echucht for saying that 
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solar energy, while ina state of extreme attenua- 
tion, I cannot conceive how they can come back to 
the sun’s photosphere without combining.” I do 
not know what this sentence of Mr. Schucht’s 
means, when it is considered with reference to Dr. 
Siemens’ theory. What Dr. Siemens suppcses is, 
that a process of interchange is constantly going 
on; the aqueous vapour and carbon co: pounds in 
space, being dissociated on reaching the sun, are 
compressed into the solar photosphere at the poles, 
while a current of the same vapour reassociated, is 
sent out at the equator. That this outflow must 
take place can be shown on mathematical grounds, 
the only condition being that space is not empty. 
Many questions of a very interesting character 
have been raised respecting this hypothesis by Dr. 
Sterry Hunt, Prof. Fitzzerald, and others, in 
Nature, and I refer Mr. Schucht to the last and 
present volumes of that journal for the corre- 
spondence on this subject, where he will find how 
the objections to the theory, so far, have been met 
by Dr. Siemens. 
Worthing, Aug. 14. 


vibrations are communicated through the nodes. 
Asa “node” is a stationary point as regards the 
section of the string which it ends or begins, it 
seems to me tbat tha vibration cannot be so trans- 
mitted as long as they are simple. But a violin 
string does not give only one set of vibrations; its 
motion is the sum of the vibrations of different 
sections; so that any given node will be at the 
end of one section, aud at the same time in the 
continuity of another section. 

My knowledge of acoustics is small, and I have 
no book to refer to just now; but as far as I re- 
member, a solid body touching a vibrating string 
produces a point of no vibration, i.e., a node at the 
point of contact. Similarly with the soundboard 
of a violin; the soundpost can only transmit at the 
most the vibration of those sections whose nodes 
do not coincide with the contact node produced by 
the soundpnst itself. But this action can only be 
conceived with the oscillations of those fibres which 
pass over the post. The rest of the soundboard is 
unaffected by it as regards the transmission of 
vibrations to the back. 

But, beyond this transmission, the post has an 
action on the soundboard as a whole, forming a 
node in it, determiniog its mode of vibration. 

The post, then, bas two actions; it transmits 
vibrations passing across it to the back of the 
violin ; it gives au increased effect to the tone pro- 
duced by one section of the string by determining 
the vibration of the soundboard in a definite direc- 
tion. Variety in the tone of ‘‘harmony’’ to 
which this ascendency is given, is the cause of the 
variation in the tones of different violins. I agree 
with ‘ Fiddler” in thinking the post unnecessary, 
if the soundboard be moved the right way : I would 
rather say if it be cut in such a way as to give 
ascendency to the favoured harmony. But the 
post seems to me to give a ready methed by 
experiment of adjusting the vibration, when the 
soundboard is not s» cut. 

I don’t quite follow ‘‘Fiddler’s’”’ line of argu- 
ment just at this point. He says if a soundpost be 
not used the violin will sound louder, soit; but 
further, he says, ‘and without a node.” Given 
two sounds of the same pitch and timbre, these 
have the same harmonies, the same nodes. Why, 
then, ‘‘ without a node”? The node must be pre- 
sent, whether it be determined by the contact of post 
with a badly cut board, or by the varying thick- 
ness of the board itself. Then why should a ‘‘ har- 
monic formation,” consequent ou a node, according 
to “Fiddler,” weaken the tone? Does it not 
sound with the fundamental, and, by its combina- 
tion with that and its fellow harmonic, produce a 
note of definite timbre’ The drift of the following 
words I can’t understand ; his ‘‘ therefore ” seems, 
as far as I can guess at the sense of the premises on 
which it follows, visually, not logically, to me 
decidedly misplaced. 

‘‘Fiddler’s” confidence in himself and his 
‘fledgling’? is delicious. A useful instrument 
‘* has only to be made the right way to vie with 
the production of the old masters.” ‘‘ The bass of 
our new violin is perfected.” 

‘‘Fiddler’s’’ reasoning again becomes shaky, 
but here more from insufficient basis than from 
‘í pure cussedness.”” Up to Saturday, I had 
believed that a drum did not give a musical note. 

In the harp and piano the impairment of tone 
by the unscientific soundboard is so slight, as com- 
pared with that caused by the imperfect scale, that 
a soundpost more or less is of slight importance. 
The banjo is hardly worth consideration. ‘‘Fid- 
dler ” seems to think his nut of a series of sound- 
posts hard to crack. Would not the result of their 
combined action be the determination of a definite 
mode of vibration, &c.? To sum up, the sound- 
post acts by transmitting a certain number of 
Vibrations to the back ; an action of slight import- 
ance. Secondly, by (indirectly) giving ascendency 
to a particular harmonic—a result which is achieved 
in ‘“ Fiddler’s”’ violin by his skilled hands cuttin 
out the soundboard on mathematically ealealated 
lines. 

One question more: Will “ Fiddler’? be good 
enough to explain his theory of string vibrations ? 
and, if possible, without so much “ gas” as his 
present letter contains. 

Aug. 13. 


C. H. Romances. 


GRAVITY ESCAPEMENT CLOCKS. 


[20399.] — Sıe Epmunp BECKETT and others 
interested in Horology, will be glad to know of the 
progress of the gravity escapement in the United 
States. 

Messrs. E. Howard and Co., of Boston, the 
celebrated watch and clockmakers, have been 
using this escapement in their regulators and 
tower-clocks for some six or seven years past, and 
value it highly. On a recent visit to their office 
in this city, I had the pleasure of seeing a very fine 
turret clock, using the double 3-leg gravity escape- 
ment, and striking the hours and quarters. The 
workmanship was first-class, and the style of the 
whole thing indicated durability and time-keeping 
qualities. Their principal regulator was also a 
4-leg gravity, and put in an elegant case with 
mercurial pendulum, altogether as fine a regulator 
as I ever saw. 

Messrs. Howard told me they had made ‘‘ 3-leg 
gravities,”’ forthe Zri/une building, for Dr. Hall’s 
Church on 5th Avenue, and for the Standard Clock 
of the “Grand Central Depot,’’ all of this 
city. They did not give me the rates of any of 
these clocks, but said they went us well as was 
expected. 

The ‘‘ City Hall,” of New Haven, Conn., has 
one of the ‘‘ double 3-leg’’ clocks, under charge of 
Prof. Waldo, of Yule College Observatory, who 
states that it averages closer than the great West- 
minster Clock, having run for several months on a 
rate not exceeding 47-100 of one second per week 
(0°47 sec.) I have written to Prof. Waldo for 
particulars, but havo not yet received them. 

Sir E. Beckett ought to be gratified that his 
clocks go so well and are so much appreciated in 
the United States, and I have no doubt he is. 

Roi ne Puis, Souza Je Suis. 


THROWING OIL ON THE WAVES. 


[20100.J—In his recent speech in the House of 
Lords, Lord Sudeley gave aninteresting résumé of 
the chief evidence in favour of the assertion that 
oil thrown upon waves will ‘‘ quiet them.” That 
phrase is not more correct than to speak of the oil 
rendering the sea smooth. All that can possibly 
be asserted or supported by the existing evidence 
is that oil to a certain extent prevents waves 
breaking, and as every waterman and seaman 
knows, it is not the rolling masses of water that 
are dangerous, but the waves that break on board. 
According to Lord Sudeley, the use of oil is not a 
new discovery, but one that has been tried for 
years, with more or less success. From the earliest 
days it is mentioned as well as recorded in Scrip- 
ture; and it is well known that the inhabitants of 
the sea-coast of Syria were aware of it in past 
ages. We know also that in Pliny’s time divers 
made use of oil to smooth the surface, and so pro- 
duce a more steady light at the bottom. In more 
recent times, in 1757, Franklin’s attention was 
drawn to this subject, and experiments were made 
by him of various descriptions. In still later years, 
many experiments have been carried on, and papers 
have been read at different institutions on the sub- 
ject. Itis also well known that seamen engaged 
in the whale and seal fisheries, and also fishermen 
in Shetland and on the coast of Scotland, have 
more or less employed this method for a great 
many years. The experiments at Peterhead will 
be fresh in the memories of all. It seems to me 
that if oil has any useful effect in preventing the 
sea from breaking inboard, a good deal must de- 
pend on the kind of oil used. Paraffin oil, for in- 
stance, would, I should think, be of little use, from 
its want of viscidity—the property on which the 
phenomenon would appear to depend. An oil of 
the consistence of thin treacle would presumably 
give the best results. I do not know what oil Mr. 
Shield used at Peterhead, but his experiments 
were not at all conclusive, for although the 
white crests and the spray were controlled, 
the waves persisted, and after a time the 


Nur ein Geiger. 


ON THE CONSERVATION 
ENERGY. 


[20398.]—Tuz very brief epitome of Dr. Siemens’ 
“Solar Hypothesis ” which I represented in these 
pages did scant justice to the subject, I am aware ; 
but, still, I do not think any stutement there can 
be held responsible for Mr. J. H. Schuct’s remarks 
in your issue of the llth inst. Mr. Schucht speaks 
about the idea of shrinkage involved in Dr. 
Siemens’ theory as being opposed to the “‘ laws of 
nature and against logic,” when regarded as being 
perpetual. He seems to forget that it is only as a 
counterbalancing action that Dr. Siemens uses 
shrinkage—‘‘in some measure counterbalancing 
the expenditure of energy produced at the expense 
of solar radiation.’’ 

“(If the oxygen can be dissociated by radiant 


OF SOLAR 
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oil was swept away. Lord Sudeley said that 
in some of the trials which had been made for 

using oil to calm the surf, aud thus enable boats to 
land easily, curious and very contradictory evidence 
had been obtained. In the first place, it was con- 
sidered by very competent authorities whether oil 
could be used with advantage where there was a 
force of wind amounting to a whole gale, which 
might be put down at 10—whether, in fact, it could 
be used with any advantage against a force of 
wind exceeding 6. The general opinion was that 
in a heavy gale it would be of no use. Again, in 
the second place, experiments had been tried with 
the oil for landing boats through surf which had 
proved entirely unsuccessful, owing to sharp cur- 
rents and tides setting the film of oil along the 
shore, and thus preventing it being of any use. 
Further, it had been found very doubtful if, when 
the wind set full upon the shore, and a high surf 
was raised, it was possible to prevent the oil being 
washed rapidly out tosea. A rush of water back 
from a surf was usually supposed to return as an 
under current, or as it was technically called the 
‘‘under-tow,’’ in which people were very often 
swept away. It had been found by experiment 
that there was also in most cases a very strong sur- 
face current drawing out, and in one instance the 
oil was swept out so quickly to sea that it was 
perfectly uscless. Some of the experiments seemed 
to point to the fact that oil could be very well used 
round a ship to allow boats to approach. There 
was ap idea, which seemed well worthy of trial, to 
the effect that small bags of oil should be attached 
to life-buoys, which could be pricked at the 
moment of throwing them overboard, so as to calm 
the surface of the sea round them. There could 
be no doubt that cases constantly occurred of all 
trace of a lifebuoy being lost after it was in the 
water; whereas, if there was a smooth oily sur- 
face round it, the probabilities were that it would 
be distinctly seen from the ship, and also give the 
person overboard more chance of seizing it. 

The Board of Trade has definitely declined to 
undertake any experiments with oil, thinking it 
their duty not to waste public money; but they 
are collecting all the authentic cases of actual 
saving of life, and any trustworthy evidence as to 
the effect of oil upon sea-waves, with the view of 
embodying them in a report to Parliament. There 
seems no: doubt— Lord Sudeley admitted as much 
—that under special circumstances, and toa certain 
extent, oil can be used with advantage on bars, 
and in landing boats on broken water; but the 
Board are not sanguine that any remarkable dis- 
coveries will be made by the experimenters who 
are trying, or about to try, the effect of oil. Can 
any of your readers say which is the best oil for 
the purpose, and give the reason why ? The cost 
of oil would no doubt be considerable, but when a 
fleet of fishing boats are running for harbour, if the 
bar can be smoothed it will be certainly done if a 
few tons of oil will do it. J. O. N. 


à ABBE’S APERTOMETER. 


[20401.]—In reply to ‘‘ Antares’? (No. 20277, 
p. 429), regarding the use of Prof. Abbe’s aperto- 
meter, I have tried every method of measuring 
apertures that has been suggested for seme years 
past, and have found none so convenient and reli- 
able as this apparatus. 

In measuring a large number of high-power 
apertures, dry, water-immersion, and homogene- 
ous-immersion, í found it advisable to use a 
microscope with a rotating stage, preferably the 
Continental form, in which the tube rotates with 
the stage. On the cylindrical edge of the aperto- 
meter disc I pasted thin tissue-paper, to avoid the 
glare of light. Placing the microscope vertical 
with the disc upon the stage, I adjusted the lamp- 
flame in the horizontal plane of the disc about 12in. 
off. Care was used to see that when the auxiliary 
lens was fixed to the lower end of the draw-tube 
(forming, with the usual eyepiece, an “ erecting ” 
or terrestrial eyepiece), no diaphragm or other 
obstacle prevented the lens from being slid suffi- 
ciently far down to take up the real image formed 
by even the highest powers. Inasmuch, too, as 
the principle of the apertometer assumes that the 
whole telescopic field of the objective, when used 
as a telescope, represents the aperture when used 
as a microscope, we must be careful that the dia- 
meter of the auxiliary lens, or the diaphragm of 
the eyepiece, does not cut down the telescopic field, 
as would be the case if either of these were less 
than the active diameter of the objective lenses— 
in other words, as stated by Prof. Abbe, ‘‘ for ob- 
serving the /:mits of this telescopic image, the 
whole must, of course, be within the field ef the 
auxiliary microscope.” That is why the auxiliary 
lens supplied by Mr. Zeiss is a low power of large 
diameter, and why the eyepiece itself should also 
be of low power. 

“ Antares” opens a question with reference to 
the precise utility of the homogeneous-immersion 
formula, which has not yet been treated of autho- 
nitatively. He asks whether this formula is to be 
regarded as useful only where apertures greater 
than the limit for water (1°33 N. A.) are required ? 


I think experience has demonstrated that all 
incident pencils from one refracting medium to 
another of much greater refracting power, beyond 
the cone 140° in the rarer mediums, make un- 
favourable angles—angles that cannot be effectually 
dealt with, and this applies the more the greater 
the difference between the media. For instance, 
in a strictly dry lens the aperture between the cone 
140° in air (= °94N.A.) and 180° (= 1:0 N.A.)isprac- 
tically of little use; in a water-immersion lens the 
cone between 140° in water (= 1:25 N.A.) and 180° 
(= 1:33 N.A.) is likewise of but little service ; and 
equally in a homogeneous-immersion lens the cone 
between 140° in the immersion fluid (= 1°43 N.A.), 
and 180° (= 1:52 N.A.) is practically useless. 
Prof. Abbe has arrived at the conclusion that the 
limit of useful aperture is a much lower 
figure than 1:43 N.A. With our present means 
of construction, however, the lenses which exhibit 
the finest definition with direct oblique illumina- 
tion that would utilise 1:25 N.A. are not those 
lenses of prerie 1:25 N.A., but of higher 
aperture. It would thus appear that in order to 
get a well-corrected outer zone of 1°25 N.A., the 
lens must really have a larger aperture to cope suc- 
cessfully with the difficulties of the marginal 
aberrations. It should be observed that by the 
homogeneous immersion formula the higher aper- 
tures (say those beyond ‘94 N.A.) are more suc- 
cessfully corrected, because the path of the rays is 
more regular, and can thus be more definitely 
calculated. This is clearly evidenced by the 
superiority of definition seen with homog. imm. 
lenses, when, by the conditions of the object and 
the illumination, the effective aperture is reduced 
well within the limits that have already been 
attained by the water-immersion formula: it is 
then seen that for all apertures greater than 1:0 
N.A. the homog. imm. formula is to be preferred. 
I believe it is now generally accepted among ex- 
pert manipulators that the water-imm. formula 
has seen its best days, and the time is not far dis~ 
tant when it will be entirely superseded. 

I note, in passing, a misprint under (2) in the 
second paragraph of ‘‘ Antares’’’ letter. He is 
made to say that with a homog. imm. ! of 1:47 N.A., 
when the aperture was measured with water as the 
intermedium, he recorded 1:25 N.A., whereas, 
obviously, under this condition, the record would 
be 1°33 N.A.—the refractive index of water. Such 
a lens might be used for testing the refractive in- 
dices of all fluids less than 1°47. For very large 
apertures, a flint-glass dise is advantageous. 

So recently as 1876, at the Loan Collection Ex- 
hibition, Prof. Abbe used a rectangular plate of 
glass (as figured in Nigeli and Schwendener’s 
“Das Mikroskop’’) for the graduations of his 
apertometer ; upon his being shown a semi-cylinder 
made by Tolles, of Boston, he at once saw the im- 
provement that could be made by putting the 
graduations on a semi-disc instead of the rectangu- 
lar plate. Let me now suggest that graduations 
should be continued on the cylindrical edge so as 
to permit a direct reading with the auxiliary mi- 
croscope. Akaktia. 


SCREW-PROPELLERS. 


[20402.]—As several of your correspondents take 
an interest in the problem of screw-propulsion, I 
send you the following account of Osborne’s pro- 
peller, in the hope that some of your readers can 
give further information. The fin-propeller was 
recently exhibited at the Lambeth Baths, fitted to 
an iron vessel about 6ft. long. This model was 
fitted about midships and below the water-line 
with a rectangular plate, placed parallel to a longi- 
tudinal vertical plane at each end, and in its centre 
line this plate is coupled by a crosshead to a rod 
passing through the sides of the vessel, and being 
connected inside to the piston rod of one of the 
two steam cylinders, placed crosswise in the vessel 
and having their piston rods extending through 
both cylinder covers. The cranks of these cylin- 
ders being set at right angles to each other, 
the blades will receive a reciprocating mo- 
tion, each end moving alternately to and from 
the sides of the vessel, which latter is by this 
means propelled. Mr. Osborne does not confine 
himself to this mode of attaching or working the 
fin- propeller, he proposes to use one at the stern of 
vessels, working it up and down instead of side- 
ways, and to attach smaller fius to the side of the 
vessel to increase the propelling power and give 
ready means for steering and turning the vessel, 
which can be very easily done with these propellers 
by increasing or decreasing the speed of one of the 
pistons. For vessels of longer dimensions, Mr. 
Osborne proposes to arrange his fin-propellers in 
such a manner that they may be drawn up close to 
the sides of the vessel when not in use, and thus be 
quite out of danger. Shots fired at the blades 
would, should they be able to have any efiect below 
water level at all, only perforate the blades with- 
out materially affecting their working, unless they 
were struck at the joints. The little model, which 
is only 6ft. long, and heated by spirit-lamps, was 
worked with 30lb. pressure, and run at a speed of 
about 200ft. per minute; the motion in the water 


was but very slight, and the vessel itself moved 
exceedingly steady. Mr. Osborne has brought the 
invention from South Africa, where his model has 
been making several trips of over an hour's dura- 
tion on Simon’s Bay. C. F. E. 


SMALL DYNAMOS. 


[20403.]—I am sorry “Tried” did not sign his 
own name, so that one would know whom he was 
trusting to. However, ‘‘Tried’’ does not in the 
least alter my opinion that at present there is not a 
machine that an amateur can successfully make 
and use. Iam sorry that I feel compelled to dis- 
believe his statements. I wish I could do otherwise ; 
but when he writes what must be absolutely false, 
one cannot believe his statements. Will our readers 
refer to the two extracts which I have taken from 
‘‘Tried’s’’ letter (29349). ‘‘The machine being 
driven from a foot lathe produced current enough 
to light up, well, five 10-candle-power incandes- 
cent lamps (mine are the italics). I must add that 
there were only five in the shop, or else we should 
have put siz.” Now, then, for the other quota- 
tion :—‘' I took it to my own place, and having 
steam power at hand, put it to what I calculated 
about a quarter horse. I found that running at 
about 1,700 revolutions per minute it drove at their 
full power siz fire-candle-power lights.” Now, 
anyone with one grain of sense will see in a 
moment that with something like four times the 
power, only one-fourth the effect is obtained. To 
put the statements side by side we have— 


Foot-lathe lights six ¢en-candle-power lamps 
Quarter horse, ,, five ,, sy is 


I think it is quite unnecessary for me to write a 
single word more. Those who have made up 
dynamos have, I know, in ninety-nine cases out 
of one hundred, met with disappointment. I have 
received through the post a number of letters from 
amateurs who have been deceived, and others who 
have been led astray by false recommendations, and 
so long as I am permitted to write to these pages I 
shall honestly state my own convictions, and even 
if I sometimes have to appear harsh. I will ask 
“Tried” one question— Will he, on his honour, de- 
clare that the dynamo he refers to, did light up five 
(I won’t say even six) ten candle-power incan- 
descent lamps to their full power by the motion 
obtained from a foot-lathe, at which one man was 
treading? He says that in the above experiment 
“the lamps gave as much light as they should do.” 

W.J. Lancaster. 


LEGAL REPLIES. 


[20404.]—(47639.)—By the Gun License Act, 1870, 
amongst persons exempted from taking out a license 
I find the occupier of any land, or any person by his 
order, using or carrying a gun for the purpose of 
scaring birds or killing vermin on such lands. It 
is, therefore, clear that a license is not necessary 
for the purpose of killing birds destroying fruit in 
a garden, which, indeed, would also seem to come 
under the general exemption, as being used ina 
dwelling-house or the curtilage thereof. 


(47644.)—If a trader is so unwise as to take busi- 
ness premises as a yearly tenant, and to spend his 
money on improving them without having a lease 
by which he would have some certain period of 
tenure, I fear he must take the consequences. The 
owner of a freehold or a leasehold property has a 
perfect right to sell it as and when he likes, and he 
is in no way bound to give any notice of that sale 
to the yearly tenant, although, of course, it is sold 
subject to that tenancy. In the case put, the pro- 
ceedings seem to have been quite regular, and 
‘‘Tgnoramus’’ has no remedy. It is usual for the 
vendors to give the purchaser an authority to receive 
the rent from the tenant in possession—and, 
doubtless, they have done so—but no other notice 
is necessary. The purchaser stands in the same 
position with regard to the tenant as did the former 
owner, and he can, therefore, give him the same 
notice to quit or pay an increased rent. This being 
only a yearly tenancy, there can be no question of 
compensation for business premises. 


(47649).—If a solicitor has money in hand be- 
longing to his client, and he will not pay it over, 
or take proceedings as instructed, the best way to 
bring him to book is to issue a summons at the 
Judges’ Chambers of the High Court, calling upon 
him to show cause why he should not pay over the 
money so received, and tax his costs, if there be 
any to charge the client. If the client kuows what 
money has been received by his solicitor, he can of 
course sue him for the amount. The Law Institu- 
tion would only interfere in serious cases of fraud, 
or the like. If a solicitor neglected to sue for a 
debt after being instructed, and the debt was 
thereby lost, an action for negligence would lie 
against him, provided the facts were strong enough 
to prove such negligence. 


(47667). —PARTNERSHIP.—This is a very curious 
question, but it is of course possible for two traders 
to become partners as to their premises only and 
as to nothing else. As between themselves, any 
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agreement they may make will be valid, and will 
gover their liability one. to another. But if they 

old themselves out as partners to third; persons, 
they then become, as regards the world, liable for 
the acts and debts of each other; and. this liability 
cannot be got rid of by any means whatever, pre- 
suming & partnership to exist. People who act as 
their own lawyers generally live to regret it; and 
such an: agreement, with a sixpenny stamp, would 
be drawn by a respectable solicitor for two 
guineas ; if under seal, there would. be a ten shil- 
ling stamp required, which would be charged 
extra. I cannot undertuke to answer general 
questions as to the law of Ireland, though in most 
respects that is like the Jaw of England. 


(47668).—LEasE.—Lawyers’' costs differ; but 
three. guineas, including the necessary s. stamp, 
would. be a fair charge for drawing up the Jease 
mentioned. A covenant could: be inserted forfeit- 
ing the lease if the, premises were assigned without 
the Jessor’s license; but 1 never heard of a clause 
of forfaitnre for panting with the possession of the 
lease. itself. Such a provision would certainly be 
unusual, if not..abaurd; but it would not be im- 
possible. If it .is.meant that the forfeiture should 
happen upon the lessee’s. panting with the possession 
of the property, that would be.a usual and per- 
fectly valid covenant; but it would not, prevent 
his depositing the lease, and I. doubt whether a 
Gause aimed at preventing this deposit of the lease 
itself.would have any effect. 

| ‘Frederick Wetherfield, Solicitor. 
2, Gresham- buildings, Guildhall. 


REPLIES TO QUERIES. 


*,* In their answers, Correspondents are re- 
spectfully requested to sncntion, in each instance, the 
title and. number of the query asked. 


[46748.]—Sharpening Carpenter’s Saws.— 
It is, I think, stated alternate teeth as there shown, 
and of course the sw must be reversed,.and 
according to sketch, the front of tooth with the set 
to you and the back of the one from you.—Jack 
OF ALL TRADES. 


[46828 |—The Guerin Brake (U.Q.)—The 
Guérin Brake was tried npon the Tynemouth 
Branch of the North Eastern Railway, and referred 
to by Colonel Yolland in bis report to the Board 
of Trade, 1858. It was fitted to carriages, and 
was put in operation by the compression of the 
buffers as soon as the train received a check from 
the steam being shut oif and the tendersbrake being 
applied. It could not act on the rear of along 
train, and did not protect itin case the coupling- 
chains broke or became detached. Like the 
Stephenson Brake of 1832, it was subject to 
difficulty in backing the train. Tho Nasmith 
Brake, tried on the Leeds and Manchester Rail- 
way, 1839, a similar system tried on the South 
Western Railway by Major Robbins, 1852, the 
Guérin, and many others, are repetitions of 
Stephenson’s Brake of 1832. In reply to the second 
part of the query, Mr. McConnell applied ‘‘ steam 
rakes” to engines, but he was not the inventor. 
A patent was issued to Robert Stephenson bearing 
date at Westminster, 7th October, 1833, No. 6484, 
“ Locomotive Engines,” in which his steam brake 
was fully described and illustrated. It was applied 
by admitting steam to the brake cylinder. He also 
pointed out that ‘‘ the same effect may be produced 
by admitting water from the boiler,” and that the 
same cock may have a double passage to allow 
steam or water to escape (to release the brake) 
when in an opposite position, or to shut both when 
turned into un intermediate position. This brake 
was first tried on the Liverpool and Manchester 
Railway, and in March, 1834, it was fitted to an 
engine named ‘‘Samson”’ upon the Leicester and 
Swannington Railway. It appears to have beez in 
use but a very short time upon this latter line.— 
CLEMENT E. STRETTON. 


[46859. ]}—Indigo-Blue Dyeing.—Since writing 
last Ihave learned :who Mr. J. Ormiston is,.and I 
feel rather flattered being told by a-person of such 
experience that ‘Sit is simply an impossibility ’’ to 
dye (as I stated I can do) 700 yards serge with 121b. 
indigo in a woad vat. This is my usual day’s work ; 
700 yards of the serge I speak of weighs from 480Ib. 

- to 6001b. Knowing the great difficulties experienced 
by woollen manufacturersin procuring the services 
of good woad: dyers, and rightly. or wrongly set- 
ting some value on my knowledge of woad vats, I 
am anxious to know if Read, Holliday, and Sons’, 
or any other patent process, is likely to supersede 
woad vats, and would be thankful for an answer 
to one of my queries as to the cost of dyeing the 
above 700 yards by Rend, Hollidsy, and Sona’ pro- 
cess. Mr. Ormiston asks me to give an idea of the 
depth of colour. Navy blue is generally under- 
stood to mean a fall deep blue, such as regular 
yachting serge. I will take the liberty of writing 
to Mr. Ormiston, perhaps before he sees this. One 
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thing is certain : that no better or more permanent 
blue for woollen goods can be dyed than that of 
the woad vats when properly worked.— BLAck- 
WATER. 


[47174.}—Pedal Reeds.—Fig. 1 is an outline 
sketch of the instrument, which is .47}in. high, 
47in. front, and 29in. deep to back, and weighs 
about one-third of aton. Such.a height: aa this, I 
conclude, “J. H. T.” does not design for bis in- 
strument, so that it would be difficult to pack into 
a lower one what.is to be seen in Fig. 1. In this 
it will be. seen that wind from. feeders passes ‘up 
the front part and down the back part to the pedal 
note box. As the distance between. manuals and 
pedals is inconveniently great, and further compli- 
cations arise from the mothod of Fig. 1, L would 


Fs C.l. 


recommend the adoption of Fig. 2, which saves a 
great deal of woodwork, and lowers the instrument 
and manuals by ŝin., and by having a projecting 


keyboard, the convenience would be the same as is 


adopted in an organ. Fig. 2 shows the feeders put 


under the feetboards (as is sometimes done), letting 


the wind directly into the pedal note box, and from 
thence trunks carry it to the wind-chest above. 
The pedal note pallets open underneath this box, 
which is not more inconvenient, seeing that in 
either case the instrument has to be tilted against 
the wall to get at the said box.—J. H. HUXLEY, 
Barry-road, S.E. 


(47219.] —Text-book of Physiography.— 
As Mr. A. J. Smith ‘is acquainted with both 
Huxley’s and Geikie’s manuals,” we may. in ad- 
dition, introduce to -his notice “Dr. Young’s 
Physical Geography Advanced” (Collins and 
Sons), and ‘‘ The Elements of Physiography,’’ by 
J. J. Prince (John Heywood). The Jatter, although 
prepared more especially for the elementary stage, 
may not be altogether useless for the advanced.—A. 
MAaNock. 


(47322.]—Injured Thigh.—For 2d. you can 
purchase a box of pure Venice turpentine. It is 
very sticky, and must be poured on to a linen rag 
and placed on the wound. It will spread itself. 
Then place on the top of this a simple bread-and- 
water poultice, fresh. night and morning. The 
turpentine must not be pulled off, but.left until it 
comes off by itself, which it will do after a day or 
two; then wash with warm soap-and-water, and 
add another. Do not.try to get away the sticky 
part about the wound; it will do no harm. The 
better it grows the longer the turpentine will be 
coming off. Repeat both poultices till quite well; 
then, if the place is tender, merely put oiled cloths 
on (salad oil). Also a cure for boils.—Sympa- 
THISER. 


** [47323.] — Steam Launch. — Has “Ajax” 
looked through his: back Nos.? Thero are several 
specifications for yachts and launches—one so 
recently as p. 286 ot this volume—and mapny-notes 
about them.—Locais. 


(47327.]—Oolouring Steel without Heat.— 
I believe the colour is nothing more than lacquer. 
Common kind would be made of shellac dissolved 
in methylated spirit; others probably of mastic, 
alcohol, and a little camphor. For colour, use 
Prussian blue; if orange, the brown shellac will be 
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about right. Should think that several readers 
could supply you with the actual recipe, though I 
believe the manufacturers of tools consider their 
varnish a special secret. The thinner and tougher 
the coat the better. If no one else helps you, I 
will seo whether I can find anything out for you ; 
but not being personally mixed up with manu- - 
factures, it will be only second-hand.—Essak. 


[47330.]—Leaking Vatsi—It is not easy ‘to 
answer this query ; but, to prevent the shrinking, 
cannot you:fill up with water instead of leaving it 
empty? The only remedy is to line the joints with 
indiarubber (if that will stand the )iquids), and 
bolt up very tight. One might possibly suggest 
something else if the ,kind of liquid had been 
stated.— Essar. 


[47350.]—The Baths of Wildbad.—There 
may be sume special virtue in the waters of Wild- 
bad, but it would certainly be very expensive to 
bring them over here, and probably in cooling they 
might lose some of their virtues. Personally, E 
should attribute much of the salubrity of Wildbad 
to the pine forests in the vicinity, aud I. suspect 
that-any kind ot wholesome water (provided it 
were used as frequently as the baths) would answer 
aswell. It may be rank heresy; but you take‘it 
for what it is worth.—Nvun. DoR. 


[47352.}Ink—Sealing-Wax.— You might try 
priater’s ink (good) to which a little glycerine had 
been :added; or to good.:black writing-ink you 
-might add a paste of ivory black:and gum» water, 
worked up thick, until you made the writing-ink of 
sufficient consistency. The sealing-wax should 
preferably be made in a bright copper pan ;. for 
colour use powdered verdigris. Either pour into 
‘moulds, or roll into shape on a warm- marble slab, 
with a piece of polished wood as a block.—T.. P. 


[47359.]—Broadwell’s Breechloading ‘Sys- 
tem.—You can learn all about Broadweii’s 
system in his patent specifications, or ‘in some of 
the engineering papers of four or five years ago ; 
but as to Krupp’s use of it, perhaps you know that 
Krupp denies using it. There was a long contro- 
versy on the subject in Lngincering, I thiuk, about 
two years back.--T. P. 


{47369.] ~Preserving Mosses.—I believe dry- 
ing in hot sand is the best way of preserving all 
kinds of plants, including flowers. - Nun. Dor. 


(47434.]—Lathes.—In answer to ‘‘ Miner,’’ I 
see that he hus a desire to have metal bearings to 
his lathe. That being the case, I should: recom- 
mend good gun-metal, well-fitted; but I préfer 
hardened-steel collar and wandrel, as there -is 
nothing to equal them for wear and frecdom in 
running. If * Miner” can favour me with a call, 
I will personally explain all he requires.—J. H. 
EVANS. 


[47448.] — Ritchie’s Induction - Coil. — 
“B. H.” (No. 47448, p. 460) says he does. not 
understand my description of R.’s coil at p. 16, 
No. 859 (Sept. 9, 1881), in the matter of the battery 
connections. My sketch showed the two tubes, 
each put, like a cap, over its own end of the 
primary coil. It is easy to see that the two ends 
of the wire might escape where the open ends of 


the tubes meet; but there are a few objections to 


this. I should drill two small holes in the closed 
end of one glass tube, and bring the primary ends 
out thence. It is easy to see thut, if the coil be of 
the upright variety, only ono glass insulating-tube 
is needed, the two wires being brought to the lower 
end of the coil, and into and through the wooden 
base. Thecontact-breaker or vibrator isa small, 
independent, electro-magnet, wound with wire the 
same as that of the primary, and set upon the base, 
near the coil, its wire being connected with battery 
so as to be in the primary circuit. Thereis no way 
of building a coil so good as this ‘‘section”’ plan, 
which has been followed by Messrs. Ritchie singe 
1857; but, like other good things, conscientious 
and faithful work must be used. A little hurry, a 
little careleseness, a few fect of poor wire put in 
instead of waiting till good could be had—any 
slighting work like this will spoil the coil. Take 
plenty of time, wind closo aud slowly, insulate 
thoroughly, and, if the wire is good, the coil ought 
to work.—RoI NE PUIS, SOUZA JE SUIS. < 


(47463. —On : Ohange-Wheels.—I may. stato 
that the best rule.I know of is—multiply the 
number of teeth of driven wheels by. number of 
threads of leading screw per inch, and divide by 
number of teeth in driving wheels; the result is the 
number of threads per inch the wheel.will cut. AJ 
‘dificult threads must.be done in this manner. . The 
mearest wheels to cut 31 threads with a leadin 
screwa0f 4 to the inch are:.20 and 55 driven, an 
8ő and 100 driven, which cut 30 10-11; this is near 
enough for all practical purposes.—T. F.: GELL. 


{47463.] — Ohange - Wheels for -Screw- 
Outting.—To “ Try Aaarn.’’— You will approach 
‘81 threads to an inch by selecting the nearest 
number that you have to some multiple of 31; 
thus, as your train goes as. high as 125, then the 
125-wheel will be only different by one tooth from 
4 times 3l. Now, taking my old rule, whith I 
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believe to be stated in the simplest possible terms— 
viz., multiply the number per inch of your leading 
screw by the cistance apart of the threads you 
reauire, thus :— 


the varnish is very visible on the lighter parts.— 


[47518.}—Balance-Wheel Cutting-Tool.—I 
am sorry our friend ‘‘ Alfojoe’’ has not the tool, 


1_4#x4_ Ax4 so that he can give “T. F. A.” a-sketch. I am 

1 3l n4 124 x 6 very much pressed for time, or I: would try and 

then— send a sketch from the tool I have to sell fora 
Mandril. Stud. Screw. friond. Although the tool looks somewhat compli- 

494 — 60 cated, it is not so when in use, although it would 

— 24 124 be a complicated tool to give a correct sketch from. 


The tool I have has a division-plate for all the 
numbers of teeth from 7 to 19 ; several differently- 
shaped cutters, so that any kiad of teeth can be 
cut — that is, any angle of escape-wheel teeth. 
With additional straight cutters. any other wheel 
could be cut in this tool, providing the division- 
plate is calculated for a given number of teeth. 
Example.—If a wheel of 45 teeth is required, each 
space of the 15 divisions can be-marked into three ; 
or, in the same way, we might divide the 19 by 4, 
and cut a 76-wheel, &c., &c. “T. F. A.” can 
have farther particulars by writing to me.—EDWARD 
RosErts, 27, New Bond-street, Leicester. 


[47553.]}—Problem in Dynamics.—On p. 530, 
fifth line from bottom. for “through v” read 
"through half v.” Fourth line from bottom, I 
should be E.—C. H. ROMANES. 


would be the exact train required. Now, as you 
have not 124, substitute 125, which will give a 
thread of 313 to an inch, a. difference scarcely 
perceptible:—J. K. P. . 


(47464.] — Wood Shrinking. — “ Anxious to 
Kuow.’” should put his iron rings on his wheels 
when red-hot, and instantly. plunge them into 
water, when the iron will contract. In fact, the: 
same way as iron tires are put on carriage-wheels, 
only on a smaller scale.—H. DIXON. 


[47491.] — Magic- Lantern Slides.—I think 
Mr. Lancaster’s remarks on this subject are in- 
tended to apply to those who know nothing of 
printing; but anyone who can paint a little in 
water-colours will soon be able to colour trans- 
parencies; at any rate, I found it a pleasant occu- 
pation during the long evenings last winter, and 
my pictures are as good as any I have seen in the. 
shops. The colours I used were moist water- 
colours—Prussian blue, crimson lake, Italian pink 
(a yellow), and burnt Sienna. These are about all 
the transparent colours, and from them any other 
colour can be produced by mixing in various pro- 
portions. mi transparencies were taken from en- 
gravings of Stanficld’s sea-pieces, which make very 
good subjects fur the magic-lantern. These were 
not printed very dark, inorder thatthe colours might 
have their due effect; the common fault of coloured 
transparencies being a want of colour in the darker 
parts—such as trees, deep shadows, &c. It is also 
au improvement, before copying the engraving, to 
chalk over certain parts where bright colour is re- 
quired in the copy; for instance, a fisherman 
standing up in a barge is to have a bright red cap, 
which is to stand out from a grey background. In 
the engraving this contrast is represented by varia- 
tions in the depth of tint, but by making.the cap 
white with. chalk. the transparency will have a 
little space of clear glass where the red cap appears, 
and this can. be filled.in with colour. The chief 
difficulty will be found in laying on light tints over 
a broad ‘surface, such as the sky, middle distance, 
&c.; here an ordinary paint-brush or camel’s hair 
pencil is useless, as it leaves all sorts of marks and 
blotches:'when used on glass, and I have found the 
following method very successful: take an ordinary 
dinner plate or two,.and having placed it face 
downwards, paint overa portion of the white sur- 
face with a good strong tint of Prussian blue, not 
- using too much water; then, over other portions of 
the plate or plates, paint with mixtures of colour to 
produce the various greys, purples, “c., required 
tor the clouds, and aliow to dry. If dried at the 
fire, allow to cool. All these tints should: be of full 
strength, and appear almost black on the plate. We 
must then prepare several ‘‘dabbers,’’ which are 
made by cutting out little circles of kid glove the 
size of a halfpenny, placing little balls of ‘cotton 
wool in. the centre of these and tying up with 
thread—the smooth side of the glove to be outwards. 
Hold the transparency in the left hand with a 
sheet of white paper behind (at a little distance 
from the picture), and with the fingers of the right 
hand hala a dabber. Now breathe hard upon the 
Prussian blue on the plate, and dab on it with the 
dabber; then mstantly make a dab on the trang- 
parency, having slightly breathed on it, which will 
transfer a little circle of blue from the plate to the 
sky of the picture. Repeat this process till you 
get a series of these circles covering the sky’; then 
breathe on the picture, and dab all over the sky 
gently. This will produce a flat tint, if properly 
done; but the tint will be very light—about the 
right thing for a blue sky; and it may be shaded 
off to the horizon by dabbing more in that portion 
of the picture. Clouds may be produced by using 
a wet brush, and wiping ofi the wetted parts.with 
a cotton handkerchief, and then the greys and 
other tints dabbed on. I should have stated that 
the transparency should be varnished: before: the 
colour is applied with the ordinary negative 
varnish. It is wonderfal what beautiful cloud 
effects can be produced by this method; and Stan- 
field’s pictures have generally some cloud effects 
which can thus be reproduced. Having completed 
the*broad effects of colour of the lighter tints, 
should we require to paint over them or to deepen 
them, it will be necessary to protect them witha 
coat of varnish (Canada balsam in turpentine) ; 
but do not varnish any part that is not to be painted 
over again, and do not use the varnish too thick. 
The colour can then be put on with a brash using a 
little ox-gall, nud softened with the dabber. All 
dark and bright colours must be varnished with 
the Canada balsam to make tbem transparent; but 
the sky and other iight parts are best left unvar- 
nished, as the slightest speck of dust attracted by 


that O. H. Romanes is not correct. 
the monkey move the ball at all? 


weight, and no more, and the ball would ‘not rise. 


where, and oblige ?—Tam o'SIANTER. 


[47555.]~Incubator.—Explanation of Sketch; 
2, separate stand ; B, tin trays to hold damp sand; 


A, drawer with perforated zinc bottom to hold 


front; D, tank to fill with boiling water through 
screw. plug. S; I, oak sawdust, packed round 
sides and top of tank to keep in heat; K, tap to 
draw off water; F, circulating boiler to’. keep 
water in tank at required heat, 104°; L, lamp; PP, 
pipes leading to tank; Z, holes through case and 
drawer, with pegs to fit for: ventilation on 19th 
day ; R, separate front to.inclose drawer and trays. 
—CETEWAYO. 


[47570.]—Bronzing Oardboard.—First make 
a sieve by glueing apiece of fine muslin or butter- 
cloth all round a frame, made of deal, 4in. square 
l}in. deep, to put the bronze in, next make some 
glue-water rather thinner than cream, and strain 
through a fine cloth or muslin ; put the glue-water 
in a basin, and place it where the lid should be on 
the tea-kettle; place the kettle on the fire to heat 
the glue (hotter the better). Have your card- 
board quite flat; put on the glue-water very 
quickly and evenly with a 2in. flat camel-hair 
brush; go over the card with the sieve in your 
left-hand, tapping the sieve gently with the fingers 
of your Tizht-hand, it will be ready for dusting ia 
an hour’s time; try a piece of card about l4in. by 
12in. for a trial.— PRACTICAL. 


[47572.] — Midland Tank-Engines. — There 
have been 10 six-wheel coupled tank-engines built, 
which number from 1552-1561. They have cylin- 
ders 17 by 24, and wheels 4 by 6. These engines 
have very short chimneys, and short domes with 
spring balances on the side of the boiler. The 
engines-which ‘‘ Meteor” means are bogie tank- 
enpines. He is right with dimensions, but was 
mistaken with the numbers. 1532-1546 were built 
for local traffic about Manchester, Bradford, and 
Bristol. 1547-1551 are fitted with condensing 
apparatus for the Metropolitan districts. All these 
have been built at Derby Midland Locomotive 
Works in 1881 and 1892. — CAXOXMILE. 


(47576. ]—Arsenic.—‘“‘ Prevention is better than 
cure,” and I should strongly recommend B. T. 
Ord to procure a few. indiarubber finger-stalls. 
They can: be obtained from any photographic dealor 
fora few pence, .and will completely protect his 
fingers from ipjury.—T. S. H. 


[47553.|—Problem in Dynamics.—I think 
How: could 
For, al- 
though he climbs the rope, at no point or time 
can. he exert a downward pressure greater than his 
own weight. Hence there would always be an 
upward pressure on the ball equal to its own 


If I am in error, will C. H. Romanes kindly state 


eggs; N,.bandle that folds flush with drawer 


[47580.] -Nightmare —Nothing is easier than 
to. prevent, or cure, this distressing and often dan- 
gerous malady. This disease is a symptom of in- 
digestion. The persons liable to it are those who 
indulge in the extravagance of heavy suppers, 
particularly if their stomachs are in a weak con- 
dition. One way to cure it is as follows:—Go to 
bed without any supper, or take very little, and 
what little is taken, let it be food easy of digestion. 
Avoid all intoxicating drinks, and anything that is 
likely to lie heavy on the stomach. When in- bed 
do not lie on your buck, and make a habit of early 
rising. Get as much fresh air as possible. Always 
make it a rule to rest an hour or so after taking 
your supper. I do not think any medicine is 
necessary, as this disease proceeds generally from 
abusing the stomach. Nightmare is easily .pre- 
vented, and is only a punishment for people who 
are careless in their diet.—G. FRYER. 


[47580.]—Nightmare.—I am very happy to be 
able to impart some valuable information upon 
the subject of nightmare, in return fora few-use- 
ful hints conveyed to me through your. columns. 
I purposely waited. to learn the character of the 
replies to the query in yours of the 3rd inst.; but 
there seems to be no new remedy devised. At one 
time I never dared to fall asleep upon my back, 
so subject was 1 to fearful dreams, Subsequently, 
I found that I could not sleep upon my left side, 
and I was compelled to adopt the back as the only 
change, fighting the while against sleep, Now, 
the shape of the head being oval it follows that the 
back of the head or one end of the oval resting 
upon a pillow, causes an unnatural position, to the 
entire destruction of easy respiration, which, if it 
does not always produce nightmare, serves to 
render night hideousas acompanion. The remedy 
is simple, and to this discovery I am indebted for 
many peaceful nights whilst lyiag on my back. 
Place the pillow under the nape of.the neck, so 
that the head may slightly hang over—it may rest 
upon the bolster. The windpipe now has the 
passage fully opcn, and breathing is unrestricted. 
All I require, in return for my discovery, is a re- 
cumbent memorial—the statue to be embellished 
with representations of Melton Mowbray pies, pork 
sausages, crabs, lobsters, and tenpenny nails, — 
Frep. W. BREAREY, Maidenustone Hill, Blackheath. 


[47586.]—Pure Silver.—To obtain the silver 
chemically pure you dissolve it in pure slightly 
diluted nitric acid, when it will cause the acid to 
become green. When dissolved, pour the clear 
liquid out, and add to it a solution of common salt 
as long as a precipitate falls. ‘This precipitate will 
be chloride of silver, which, when washed and 
dried, must be melted ina crucible with anhydrous 
(without water) carbonate of soda. Chloride of 
sodium and silver will be the result after the mass 
has been stirred with an iron rod and the tempera» 
ture raised to a very bright red. The silver will be 
found at the bottom of the crucible asa brilliant 
mass.—T. DELBRIDGE. 


[47586.] Pure Silver.—Absolutely pure.silver 
is very difficult to prepare; but if the querist 
understands chemical operatious, I will give him 
the method employed by Prof. Stas in the determi- 
nation of its atomic weight. Silver, pure enough 
for all ordinary purposes, may be obtained from 
his scrap by dissolving in nitric acid (aqua. fortis), 
diluting with water, and adding a solation of salt 
as long as a white precipitate of silverchlorideis pro- 
duced. This white precipitate is then washed well 
with hot water about a dozen times—pouring on the 
hot water, allowing to settle, and pouring off. It 
is afterwards dried, mixed with twice its weight of 
dry sodium carbonate, and the mixture fused ina 
clean crucible; the button of silver so obtained 
may then be cleaned with a little dilute sulphuric 
acid, and scoured with clean white sand.—T. S. H. 


(47590.|—Honours Chemistry.—The calcula- 
tion given by the querist is one of the simplest. 
The volumes must first be all reduced to 0°C. and 
760mm. pressure; but as nothing is said about pres- 
sure, except in the first case, we may conclude that 
it is normal, and the only correction to be made is 
in the case of the first volume, at 4° and 637°4mm. 
The corrected volume of air employed becomes : 


x 1 537 °4 
Saka I x 0°003665 x 4 TOU 
, wa D 5374 
a EX ee 60 


according to the usual formule. Cull this volume 
of air Vı. Now the volume of gas which disap- 
pears on explosion is 657°06 — 374°73 = 2393:33; but 
this consists of ? hydrogen and 4 oxygeu, therefore, 
the oxygen present ia volume V, of air is 4 x 
253°33 = 94:41, and the percentage of oxygen = 
9444 x 100 m SH 


[47597.] —American Organ.—“ J. P. C.” had 


better put away the idea of enlarging his one-row 
American orgau, particularly as hs wishes to add 
more reeds, which will incur the necessity of a 
larger bellows, which wiil also require a.larger 
case to hold it. 
required for the mechanism of the octave coupler. 


Some little space will. also be 
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There are three octave couplera. applied to the 
various American organs. One is made to couple 
up, its action being to bring down its respective 
note an octave above. This is the ordinary octave 
coupler. There is also another octave coupler, 
which actuates so as to bring down each respective 
note an octave below. Another coupler, known as 
the divided octave coupler, is so constructed as to 
bring down the corresponding note an octave above 
in the treble portion, and those of the octave below 
in the bass portion of the or Let “J. P. C.” 
first decide as to the exact size of the instrument 
he wishes to construct, and the number of rows of 
reeds he wishes to have, then, no:doubt, he will 
have the assistance of our able correspondents, as 
well as every assistance which I can afford him.— 
G. FRYER. 


fe acerca! =I the beginning of the 
article it says that a di-electric in allowing electricity 
to pass through itself may undergo slow inductive 
decomposition. Consequently, the + ly charged 
ball, A, acts by induction through B on D, thus 
charging D — ly and repelling + to C. While so 
doing, however, A slowly olectrifies the part of the 
side of B nearest to it — ly, and repels the + to 
the opposite side. This + electricity then neu- 
tralises the — ly charged brass ball, D, thus 
causing the leaves of the electroscope to collapse. 
As it is only strong enough to electrify the part of 
B nearest to it, the experiment can, of course, be 
repeated when a fresh part of B interposes.— 
T. DELBRIDGE. 


_{47599.]—Drilling Bicycle Hubs.—Take a 
piece of coach hooping about jin. by bin., and bend 
as shown in sketch; bore a hole in at A for centre- 


pin, and at cranked end at B a small one fora 
wire centre to be riveted in. After your hub is 
lined off and centred, put a longish-pointed drill 
into the lathe, and just run this drill in the depth of 
countersunk between centres all round ; then apply 
the angle-piece as shown, and drill a small Pole 
for your back-centre the required angle for back- 
centre at C, and then proceed to drill them all 
through, shifting this piece every hole to bring 
them square, or rather more lineable ; see B E.— 
JACK OF ALL TRADES. 


[47603.]—Plating with Gold inside and 
Silver outside.—Nilver-plate your cup, then pour 
gold solution, previously heated, inside the cup, 
and suspend the gold anode in the centre of the 
cup, attach the negative wire to the handle of the 
cup. The gold solution must be exactly up to the 
brim.—J. E. A. 


[47604.|—Bicycle Ttres.—Having been in the 
same difficulty as ‘‘ Apprentice Boy,” I shall be 
glad to help hım out in the same manner as I was 

elped out myself. The following is the simplest 
way to fix a loose tire. Powder or roll into a 
ponc) mape some of the cement, putit under the 
tire, then hold a spirit-lamp underneath until the 
cement oozes out; then tie a piece of string round 
the tire and rim, and let it remain according to 
the length of time given in the ‘‘ Instructions,” for 
the cement. The Pu long will not burn the 
paint at all which hot-irons do. A spirit-lamp 
may be made very cheaply, as follows :—get a 
“ Liebig ” or similar jar, with a bung in it, bore 
about four holes in the bung and insert a glass 
tube in each, and with a few inches of wick and 
two or three pepnyworth of methylated spirits, the 
lamp is complete. I use glass tube 1-6in. dia- 
meter; but I daresay any other material will do. 
The tubes should be in a straight line across the 
bung.—QGxko. REAVELL, Alnwick, A.B.C. 


[47607.]—Kitson’s Steam - Brake.—In m 
reply, Vol. XXXIV., p. 145, I mentioned that 
Kitson’s steam-brake was not tried at Newark, in 
consequence of the Midland Company’s engine and 
tender No. 892 not arriving at the trial ground. 
The following is the official description of the brake 
prepared for the information of the Royal Com- 
mission ;—Kitson’s steam-brake acts merely on the 
wheels of the engine and tender, and not upon the 


train. It consists of two oscillating cylinders —one 
underneath the foot-plate of the engine, avd the 
other underneath the foot-plate of the tender, the 
pistons of which are connected with the brake rods. 
To put on the brake, steam direct from the boiler 
is applied to one side of the pistons only, the other 
sides being open to the atmosphere. Strong spiral 
springs at the backs of the pistons liberate the 
brake- blocks immediately the steam is exhausted. 
A simple two-way cock upon the front of the fire- 
box simultaneously admits the steam to the cylin- 
ders, and closes the exhaust-ports, or vice-versd. 
By means of another cock, steam may be ad- 
mitted at will to both engine and tender, or 
to each separately. The brake-blocks are of 
cast iron, hung from the framing, and are applied 
to one side only of the driving and trailing- wheels 
of the engine, and to both sides of all six wheels of 
the tender. Provision is made for working the 
brake with an ordinary hand-screw if necessary. 
Pipes are arranged so that a water-jet can be 
turned on to the engine tires. Experiments were 
made on the Derby, Castle Donnington, and Trent 
line, September 22nd, 1875, and February 9th, 
1876, with a train consisting of engine and tender, 
No. 892, both fitted with Kitson’s steam brake, 
four carriages without brakes, and two guards’ 
vans with ordinary hand-brakes. The results 
obtained, wheu compared with the stops made by 
engine No. 815, fitted with Le Chatelier’s counter- 
pressure steam apparatus, upon the 21st September, 
1875 (details of which will be found in Vol. XXII., 

. 119), conclusively proved to all present that 

rakes upon a oes produce far more 
retarding power than an engine reversed, and full 
steam against it, even with the Chatelier tap open. 
—CLEMENT E. STRETTON. 


47610.]—Defective Sewing Machine.—It is 
difficult to advise without seeing, as the stitches 
cobbling underneath may be caused by various 
means ; firstly, see that the upper thread is rightly 
threaded, and that the tension of same is suffi- 
ciently tight ; secondly, the take-up spring, 
through which thread passes just before reaching 
needle, should have sufficient spring to take up 
any loose thread, sometimes these springs get 
loose and require tightening; thirdly, see that the 
needle does not jar or burr against the presser-foot, 
or against side of needle-hole in plate; fourthly, see 
that presser-foot holds the work firmly ; to ascer- 
tain this, raise the needle and lower the foot, now 
ene a sheet of thin paper under the foot, and if 
oot is rightly adjusted, you will not be able to 
draw the paper from between very easily without 
tearing the paper; fifthly, see that you have 
shuttle threaded right, posabiy, you may have the 
shuttle threaded too tight; lastly, see that the 
feed-motion feeds the work forward, as the needle 
repeatedly going down in the same hole would 
cause cobbled stitches; you can ascertain this by 
placing material in machine and working it round 
as if for ordinary work, but without any cotton 
in needle. If you cannot get on, should be glad 
to correspond, if you will advertise address. Per- 
haps the machine is out of time, that is to say, the 
needle and shuttle might not be in right time.—E. 
MARTIN. 


[47613.)—Photographic Camera.—To MR. 
PARKINSON.—In my own practice I use an im- 
proved tourist-camera, with horizontal and vertical 
sliding-front, Improved double swing back, hinged 
focussing screen, and will take pictures horizontal 
and vertical. You will find this camera the most 
useful for an amateur’s practice; by haviug an 
extra front you can adapt your portrait lens, 
without causing the slightest inconvenience. The 
cost of a first-class camera with three double slides, 
would be, } plate, £4 10s. ; 4 plate, £6 6s. ; 1-plate 
£7 16s. I would not advise you to purchase any- 
thing but a first-class set of apparatus; if you Jo 
not care to go to the price, purchase a second- 
hand set of first-class mapufacture.—JAMES PARK- 
INSON. 


[47628.]|—Private Study of French Lan- 
guage.— You should have lessons of a good teacher 
so as to acquire the language conversationally. If 
that plan does not suit you, join a corresponding 
class, to which Miss Walker, St. George’s Hall, 
Randolph-place, Edinburgh, will introduce you. 
If you want to study quite alone, get Chardenal’s 
lst, 2nd, and 3rd French Courses, prices ls. 6d., 
28.. and 3s. 6d.; ‘*Le Petit Précépteur,” ls. Gd. ; 
“ French Verbs at a Glance,” by Beauvoisin, 6d. ; 
and Chambers’s ‘‘ French and English Dictionary.” 
The corresponding classes are one guinea per 
quarter.—MaGaiz Brune. 


[47623.] — Electro-motor.—The armature A 
consists of round iron bar, with the pole pieces, 


y | P P, fixed on the ends, pests as shown in Fig. 1. 


BiB are field-magnets, with poles arranged as 
shown in Fig. 2, whichis a top view. The pole 

leces of field-magnets are of the shape shown in 

ig. 3. When the armature revolves, it encounters 
no dead point, being either attracted or repelled 
daring the entire revolution. The commutator 
reverses the current just as the edges dd of the 
armature arrive at the edges, H H, of field-magnet 


poles. In most electro-motors, that period of the 
armature’s revolution during which it passes the 
field-magnet poles is wholly wasted; but in the 
above motor, owing to the relative shapes of the 


|| C) 


Wij 


WES 


latter, and the poles of armature, this part of the 


'revolution is the most useful of any, as the arma- 


ture is tben nearest the attractive poles, and so 
subject to the greatest pull. In Trouvé’s motor, 
the length of the armature from ee to pole is 
extremely small, whereforeit cannot be powerfully 
magnetised, and there is also but little leverage. 
The armature of above motor must be of good 
soft iron. Should any difficulty be experienced in 
making the field-magnet pole pieces, they ma 
be of cast iron. Any point that is not clear I sha 
be glad to elucidate. —CoNnRaD. 


[47630.]—Brakes.—There isno hear astothe 
answer to this. A wheel touches the rail only in a 

oint; buta brake block covers a wider surface. 

t is commonly said that friction is only a function 
of pressure, and has nothing to do with surface. I 
{believe that to be to a certain extent erroneous ; 
but, as you will see, if a wheel is skidded, the point 
is quickly worn down to a “‘ flat,” and the surface 
being highly glazed, the wheel slips over with the 
minimum of friction. On the other hand, when 
the wheel rubs against the block, the latter wears 
like the tire, uniformly, and a greater surface must 


-bo worn away before either tire or block has the 


highly poles glaze of a “‘flat’’—in fact they 
never 

Capt. Galton, in the trials he made on the Brighton, 
demonstrated by mechanical means that the 
greatest friction was 


just rubbed past the blocks, and I think it was 
paniy from the facts learned in those experiments 
that the Westinghouse brake was so arranged that 


the driver could manget always keep it just 
short of skidding. Skidding is an abomination, as 
it wears flat places, which increase the thumps on 
the rails. and necessitate frequent turning up of 
tires. No engine-driver worthy the name will 
allow his fireman to stop the wheels if he can help 
it.—Nun. Dor. 


[47630.]—Brakes.—To Mr. H. Srooxe. — If 
your correspondent will refer to the details of 
Captain Galton’s experiments, Vol. XXVII., or 
to my pamphlet on ‘ Railway Accidents,” he will 
find that skidding should be avoided, as the best 
results are obtained by applying the brake-blocks 
to the wheels with a pressure as high as possible 
short of the point which would cause them to skid. 
The rotation of a wheel is arrested as soon as the 
friction between .the brake-block and the wheel 
exceeds the adhesion between the wheel and the 
rail.— CLEMENT E. STRETTON. 


. [47632.}—Model Loom.—“ Diana ” is right in 
thinking that a model loom would be of great 
assistance to him in learning tweed designing 
that is, if he can work one and make the n 

changes. But I would advise him that he can 
learn tweed designing in half the time it would 
take him to make his loom, except he has a me- 
chanic’sshop at his elbow. If he has no knowledge 


. 
? 


o glaze., Finally, I think you will find that 


roduced when the wheels 


: 
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of looms, it would take the whole of the 24 pages 
of our paper to give the instructions he asks for, 
and he would have a lot of questions to ask as to 
details the following week. Designing and pattern- 
weaving are two separate things, and ‘“‘ Diana ”’ 
can learn one without the other. If he will say 
what he has done, what he is doing, and where he 
is stuck, I will help him out, either through the 
MEcHANIO or privately; but I don’t wish to give 
instructions that will be useless to him, except he 
has some knowledge already. If he still wishes to 
go on with his loom, it would be well if he would 
state what kind of loom he wishes to make—Jac- 

uard, Dobbie, Barreltapits, revolving or drop- 
boxes for shuttles: or whether he would make the 
necessary chan ges by hand.— W. STUTTARD, Breeze- 
lane, Liverpool. 


[47640.)—Unipolar Induction.—This experi- 
ment is a modification of Ampère’s revolving 
bucket apa n in illustration of his magnetic 
theory. Itis fully described in most treatises on 
electromagnetism of the date 1830 to 1850; but 
not in the modern textbooks. See for an illus- 
trated account of all the apparatus of this kind in 
‘í Sturgeon’s Researches,” or the older editions of 
the Encyclopedia.—J. SUTCLIFFE. 


[47642.]—Silicate of Soda.—I think this will 
suit inquirer. Take 1 part silicate of soda, 7 parts 
water, boil for one hour, decant the liquid and 
mix thoroughly with 2 parts kaolin. Use this as 
paint : it will dry with a polish and keep damp out 
of outside-wall.—Ray Mistry. 


[47647.]—Boiler.—I should suggest that a pair 
of 2in. cylinders would be better for a boat 4ft. 
long, 6in. beam, and the dimensions of boiler for 
such would be Gin. in all (vertical), a smoke-box 
żin., boiler 4in., diameter 3in., fire-box ldin., 
increasing in diameter from 3in. at top to 4tin. 
There should be 9 tubes, jin. diameter at the top 
and jin. at the bottom ; the ends should be turned 


down over the tube-plates, thus holding them 
firmly together. This boiler should be able to 
stand a pressure of 40lb. to the sq.in. Fillitu 
about two-thirds with water. This boiler shoul 
be made of copper, and burn spirits of wine. It 
will work a pair of 2in. stroke cylinders very well. 
Sketch is exactly quarter-size.—AMATEUR ENGI- 
NEER. 


(47651.]— Examination of Malt.—To E. S. 
BEAVEN.—1. Estimation of Grape-Sugar and Dex- 
trine.—If ‘‘Phoonix’’ has not already popora 
his Fehling solution, let me recommend him to 
keep it in two parts. It will then keep good a 
much longer time. In order so to prepare it, dis- 
solve 34°64 grammes of pure copper sulphate in 
distilled water, and make up to 600cub. centimetres. 
Keep this solution in one bottle. Then dissolve 
173 grammes of Rochelle salt and 65 grammes of 
caustic soda, and make that also up to 500cc., and 
keep in another bottle. For each estimation use 
Sec. of each solution. The 10cc. will be equiva- 
lent to *05gm. grape-sugar. Before using the test 
solution dilute l0cc. with 40cc. water, and boil. 
If any precipitate forms the solution is useless. To 
prepare the malt extract for analysis, take 50cc. 
of the l in 10 extract previously obtained, and 
dilute this to 500cc. 
strength for estimating the grape-sugar. Measure 
carefully 10cc. (as above) of e Fehling sol. into 
a white porcelain evaporating-dish, add 40co. 
distilled water, and raise to boiling point. Then 
run in the diluted extract from a graduated burette,. 
one or two cc. at a time (boiling up after each 
addition) until the blue colour of the Fehling sol. 
is destroyed, and all the copper precipitated as red 
oxide. This operation you will find requires some 
nicety of manipulation, and the point at which all 
the copper is just precipitated is not easy to 
arrive at without considerable practice. It is best 
after boiling up to allow the precipitate to settle, 


his will be a suitable. 


and then gently tip the dish on one side in a good 
light, and note if any shade of blue remains. For 
perfect accuracy, it is necess 
solution for copper as follows :—Take out with the 


to test the hot 


point of a pipette a few drops of the clear solu- 
tion, and filter through a very small piece of 
Swedish filter paper; add a drop of acetic acid and a 
drop of potassium ferrocyanide. A brown colour 
indicates that copper remains unreduced, and more 
malt extract must be cautiously added, and the 
testing repeated, taking care to use a clean filter 
and test-tube. The whole operation must 
be performed as quickly as possible, as the red 
sub-oxide has a slight tendency to redissolve. The 
quantity of extract used is nuw read off from the 
burette, and is equivalent to ‘05gm. grape-sugar. 
Supposing 16cc. of diluted extract have been re- 
quired, then (as each cc. equals ‘Olgm. of malt), 
16gm. of malt yields ‘06gm. grape- sugar, or 31°2 
per cent. Some analysts recommend adding three 
or four times the quantity of strong ammonia 
solution to the Fehling, instead of water. The re- 
duced oxide of copper then dissolves, and a clear 
solution is obtained. I have performed the 
process many scores of times both ways, and 
consider the old method most reliable, although 
not. so easy; but ‘‘Phonix” can have par- 
ticulars of the other if he likes. Now, as 
to the dextrine. I presume “ Phonix”’ has 
Bale’s or some other table giving the proportion 
or true lb.-weight per gallon of solid extract corre- 
sponding to the specific or apparent gravity of the 
wort. Supposing his original 1 in 10 extract had a 
gravity of 1,027 (which it will if the malt is good), 
the table shows this to be equal to °697lb. per 
imperial gallon. Now, as his malt is in the pro- 
portion of llb. to 1 gallon (an imperial gallon of 
water weighing 10lb.), this is obviously equivalent 
to a solid extract of 69:7 per cent. of the malt. 
Deduct from this 31:2 per cent. (the assumed per- 
centage of grape-sugar), and the remainder is 
dextrine, plus soluble albuminous matter. To 
determine the dextrine directly, take 100cc. of the 
diluted (1 in 100) extract, and boil it for two hours 
in a flask with 2cc. of sulphuric acid; this will 
convert the dextrine into grape-sugar. Estimate 
as before with Fehling. Deduct grape-sugar 
already found, and the difference is dextrine in 
terms of grape-sugar, which must be diminished 
by one-tenth to give the actual dextrine. I should 
have said that I um in the habit of boiling the wort 
previous to diluting it for the above determina- 
tions. Of course, it must afterwards be cooled 
down to 60° F., and made up to 500cc. The 
albuminous matter, which does not coagulate, but 
remains in solution, will be found by difference, 
and ought to be under 4 per cent. 2. Mashing 
Heats.— What does ‘‘ Picenix’’ mean by “‘calcu- 
lating upon the amount present?” The grape- 
sugar and dextrine are not present in the 
original malt. They are formed by the ac- 
tion of diastase upon the starch of the malt in 
the mash-tun, and the proportions in which they 
are formed depend upon the temperature of the 
mash. I cannot pretend to give ‘‘ Phœnix ” in- 
structions in practical brewing, but I will give him 
a few general facts as to the relation between heats 
and the formation of grape-su and dextrine. 
And first I would note that I believe many brewers 
regulate their process of mashing entirely by vary- 
ing the heats of their liquor, irrespective of the 
actual heat of the mash itself. Now, it is the 
mash heat that is of importance, and the heat of 
the liquor is only a means to that end. It has 
been proved that the best temperature for the con- 
version of starch into dextrine (which constitutes 
the first part of the mashing process) is 145° to 147° 
but that a considerably higher after-temperature is 
needed if it is required to convert a large propor- 
tion of the dextrine into grape-sugar; 165° to 
167° appears to be the most favourable heat for 
this transformation. Practice and theory unite, 
therefore, in fixing 145° to 147° as the proper 
initial temperature of the mash, and according to 
the extent to which the heat is afterward raised 
will be the proportion of sugar to dextrine. I 
have myself obtained experimentally 36 per cent. of 
grape-sugar, and 24 per cent. of dextrine by main- 
taining the infusion at 167° for three hours. 
In practice, this could scarcely be done unless there 
was a coil in the underback where the conversion 
would go on at the temperature mentioned just as 
well as in the mash tun. Finally, the printer has 
obviously made a mistake in representing you as 
mashing 5qrs. of malt with 24 barrels of liquor, 
but I cannot possibly feel what the taste of your 
customers may be, and should say, moreover, that 
the process of fermentation had more to do with 
modifying the character of the beer than even the 
mashing has. If, however, a very full bodied, or, 


.which is the same thing, a dextrine beer is wanted, 


the temperature should not go much, if any, above 
160° ; but if, as I expect, a saccharine beer which 
will undergo a ready fermentation and come round 
quickly is required, I should say that the mash 
might with advantage be 10°, or nearly so, higher : 
that is, of course, after starch conversion has taken 
place, Let it be understood that I refer solely to 
mash temperature. The mashing is a purely 


chemical operation. The regulation of liquor heats 
to obtain a given mash heat depends so much upon 
the age of the malt, the temperature of the air, and 
even the position of the tun, that experience is the 
only possible guide.—E. S. BEAVEN. 


[47653.]—Olling Fish-lines.—Take a piece of 
flannel, and when your lines are stretched, apply 
boiled oil, to which a little camphor and turps is 
added. You can stain it with what you like, and 
it will dry very quick if the oil is good boiled lin- 
seed oil.—JAcK QF ALL TRADES. 


ee oe know of no work spe- 
cially devoted to: colour printing (letter press), but 
I imagine all the usual guides to presswork contain 
a few lines about it. There is really nothing in it, 
so far as the type is concerned. Suppose we have 
@ prayer-book, with red initial-letters and a red 
border line. The black type is set up in one forme 
with the initial-letters omitted; the red type is set 
in another forme, andin this case consists of the 
initial-letters and the border line. The compositor’s 
business is so to arrange the types in the two 
formes that if a sheet of paper is laid accurately 
to gauge-marks the red letters will fall exactly in 
their places. The only real difficulty is in the 
paper, for if after the black is worked, the 
paper is allowed to dry, the red letters will 
nut fall exactly in their places. If you can 
see one of Lloyd’s Registers of Shipping, you 
will find numbers of words and signs worked into 
that; but being done on machine, the register is 
not quite perfect, though very close. In press 

work, where the sheets of paper are placed on 
pins, it is comparatively easy to insure the red 
alling into proper position. I should mention that 

there is a method of working advertisement pages 

in four different colours. Suppose, for instance, a 

age of this paper divided into quarters for adver- 

isements, it would be possible at one impression 
to work four colours. Thatis done by having a 
four-celled ink-slab, each cell in line with its 
share of roller and type; then, as the roller has no 
lateral motion, it will take up on each of 
four portions a separate colour, and ink the 
four portions of the page with different colours. 
Obviously, that can be done to very great nicety ; 

but a little space is necessary between each colour. 

Before lithography reached its present perfection, 

a capital imitation of the spectrum was worked 
from a wood block and printers’ inks. The table 

had a rack each side, and the roller was fitted with 
spur wheels working in the rack; further, the 
roller was of greater circumference than the 
spectrum was long. The inks then being care- 

fully placed in proper order on the table, the 
roller was passed over, and being regulated 
by the wheels and tbe rack, the same part 
of the roller always fell on the same part of the 
table. At the press, the block from which the 
impression was taken had a similar rack on each 
side, and the roller being placed to a gauge-mark 
always inked any given part in exactly the same 
manner. Some excellent copies of the spectrum 
were thus produced; but, necessarily, the process 
was more expensive than even the multiple work- 
ing of the chromo-lithograph. Finally, let me tell 
“J, D.” that while separate colours are, in let- 
terpress, invariably produced by means of separate 
formes, in the cheap coloured pictures he sees, the 
tints are often produced by working one colour 
over another; thus, to make a green, yellow would 
be worked over blue. Don’t imagine, however, 
that blue and yellow make green, as some para- 
doxers would persuade you; it is only certain 
combinations of pigments that make the colours 
which seem just now to puzzle some people 
immensely. 1 wonder often whether their eyes 
always see alike, for pressmen’s don’t always.—A 
PRAOCTIOAL PRINTER. 


47655.]—Cotton.—Jute is the best of several 
Indian herbaceous plants, generally Corchorus 
capsularis and C. olitorius. It consists ex- 
clusively of bast-cells, whose greatest diameter in 
the first-named plant is 16 millimetres, and in the 
latter 20 millimetres. The fibre is strongly lig- 
nified by saturation with moisture. When fresh 
it has a silky lustre, and white to flaxen colour; 
but with age it darkens very much, and ina damp 
atmosphere becomes a deep brown. Cotton is the 
seed hair of several species of Gossypium ; each hair 
is an individual cell, whose maximum diameter 
fluctuates between 12 and 42 millimetres, contract- 
ing slightly towards the centre, diminishing to- 
wards the base, becomes conical towards the tip, 
and the cell-walls are very thick. W. Binns and 
friend may easily distinguish the fibres under a good 
microscope, if they cannot do so by pulling them 
apart and examining them closely with the naked 
eye. The weft may be all composed of jute, as is 
sometimes the case, and it would have made no 
difference to them if used as bought, without dye- 
ing. ‘The great characteristic of jute is the un- 
equal solidification of the cell-walls, which dis- 
tinguishes it at once from other fibres. Cotton 
consists of almost pure cellulose, is unaffected by 
aniline sulphate, coloured blue by iodine and sul- 
phuric acid, and ammonio-cupric oxide causes it 
to swell up and finally dissolve. Jute, by treat- 


556 


ENGLISH MEOHANIO AND WORLD OF SOIENOE: No. 908 


Ava. 18, 1882. 


ment with phbloroglucine and hydrochloric acid, 
becomes: blood-red, and treated with sulphate of 
aniline it becomes intensely yellow. I think its 
affinity for colouring matter is quite equal to that 
of cotton; but, of course, treatment suitable for 
a fabric of cotton alone cannot be expected to 
give satisfactory results on a cotton-jute fabric. 
Any further information if desired, or would ex- 
amine a piece of the cloth.—W. STUTTARD. 


[47657.]_Railway Signal-boxes v. Thunder 
and Lightning.—I have some useful information 
on this subject. You shall have it soon.—H. 
STOOKE. 


[47664.|—Brake Failures.—To “A. S. H.”— 
The failure to which your correspondent refers 
and about which he remarks there has been ‘‘ con- 
siderable controversy,” occurred on 7th July. Upon 
that date the up night Scotch express was worked 
in duplicate, the second portion being drawn from 
Leicester to London by an engine (823) fitted with a 
steam brake and the Midland modification of the 
automatic vacuum brake, better known as the’*‘ two 
minute brake.” The report of Col. Rich upon 
the Portskewet Pier accident bas most distinctly 
pointed out the danger to be expected from the 
use of brakes which leak off, and the frequent 
failures which occur to this brake upon the Mid- 
Jand and Great Western railways ought to receive 
the serious attention of the directors of those com- 

anies. Mr. Reynolds, in his book on continuous 

rakes, states, page 183, ‘‘that we ourselves are 
convinced that if the Midland Company abolished 
the use of the steam-brake on their engines there 
would be a serious accident in less than a week.” 
This is well-known to be the general opinion upon 
the railway, and it would not surprise any person 
who understands the dangerous ‘‘leaking off” 
system to hear of a serious accident being caused 
by the failure of the two-minute brake ; in fact, 
such an accident has been expected for some time, 
but so far.it has fortunately happened that upon 
the occasions when failures have taken place and 
trains have run past stations and junctions, the 
line has been clear, so that no collision ensued, but 
there is a very great fear that this may not always 
be so, especially when the mishap occurs at a 
crowded junction like Kentish-town, as was the 
case upon a recent occasion. Under these circum- 
stances we cannot be surprised that the engine- 
drivers complain about this very inefficient brake. 
—CLEMENT E. STRETTON, Saxe Coburg-street. 


{47669.]—Grapes.—It is a very rare thing to 
get the Sweetwater to ripen without bursting. 
Have you been applying liquids too long to the 
root and keeping house dry?—Jack OF ALL 
TRADES. 


[47670.]—Study of Electricity.—Our friend 
“ Sigma ’’ would have to write a volume to answer 
your query fully. Get ‘* Preece’s Telegraphy,”’ 
‘‘Culley’s Handbook,” ‘‘ Ferguson’s Electricity,” 
and from them learn the nature of electricity, and 
the construction of instruments. Cost of the three 
books not more than 30s., I believe.-—H. STooKE. 


_ [47671.|—Institute of Chemistry Examina- 

tions.— You may sit in May next for either 
elementary or advanced certificates. The only 
restriction placed by the Department is, that you 
confine yourself to one—that is, not to answer 
questions from both elementary and advanced. 
Hence, it is impossible to take the elementary and 
ated Srnecoe of same subject in one year, 
—F. G. S. 


- [47673.]—Electric Lighting.—I should use 
the ‘*Lampe-Soleil’’ in preference to any other 
form of arc light. I have carefully examined it, 
and for simplicity, steadiness, whiteness of colour, 
and general perfection, it is not approached by any 
other form of arc light that has been yet brought 
out.—CALORIC. 


[47673.]—Electric Lighting.—It is impossible 
to get an arc lamp of the candle-power you men- 
tion, three of which would only require 1 h.-p. of 
engine. The nearest approach to it would be 
either a small Jablochkoff (the purchase of which 
you would socn repent) ora Joel semi-incandescent 
lamp. You would be able to produce from 2 to 3 

of the latter, of about 50 candle-power, from 

lh.-p. As regards the ‘‘Lampe-Soleil,”? I am 
afraid it would not answer your purpose, as each 
lamp of 1,400 candle-power (so-called) requires at 
least 2h.-p. What I should advise you to take, if 
you wish to illumine a large room, would be an 
arc lamp of the Brush pattern of about 1,900 
candles (2,000 without globe), to drive which 
11 h.-p. would be ample.—Joun BULL, 


[47674.])—Electrotyping.—It is quite possible 
to accomplish your design, with care; soak the 
plaster-cast in wax, and brush over with dry and 
pure black-lead. You had better make a rough ex- 
pee to geta thin shell of copper, when you 

ave done s0, begin again and try for your fin. 
thickness, it will take several days, perhaps weeks. 
—J. SUTCLIFFE. 


{47678.|—Scratched Plate.—The only way to 


.tumbler, but it would be no use. 


remedy this is by regrinding and repolishing, which 
would cost as much as new ylass.—E. Houses. 


[47681.]—Painting Stove- Poles.— Glass-paper 
off with coarse paper and coat with patent knotting. 
But your poles should be waned first and per- 
fectly dry.—Jack or ALL TRADES. 


(47681.]—Mill.—See answer to 47642.—I am 
not quite sure: whether it will stand the heat on 
the stove-poles.— Ray Mistry. 


[47682.]—Electro-Magnetism and Magneto- 
Electricity.— Oersted’s discovery was the action 
of the galvanic wire in producing motion of a 
magnetic needle. Faraday then showed by ex- 
periment that this action was owing to the north 
and south magnetic poles having a tendency to 
move round the wire in opposite directions. Arago 
then discovered that conducting bodies in motion 

roduced motion in a magnet. And finally, 

araday showed that the movement of conducting 
bodies under the influence of a magnet produced 
a current of electricity, and in. consequence this 
produced heat. It would take too much space to 
describe the experimental illustrations of the above. 
Only a few are given in the small popular treatises 
of the present day.—J. SUTCLIFFE. 


[47683.]-—To Electricians and Mechani- 
cians.—You may enlarge your battery by the 
required number of porous cells, and use as a 
double-fluid Bunsen ; if you, however, prefer the 
bicbromate double-fluid cell, cut the zines to 7in. 
by 2}in., and use them inside the porous cells, and 
the carbon in the outside jars, with small lumps of 
carbon to increase the surface; set up the 50 cells 
in two series as one battery of 25 cells; this will 
give you the best effect. Amalgamate the zincs, 
and do not try any mechanical agitator; such a 
thing can easily be made by what is called a water- 
An accumulator 
battery is not suitable for your purpose any way.— 
J. SUTCLIFFE. 


[47688.]—Painting.—Give if two coats of 
moderately dark lead colour, and three or four of 
black. Ivory black or drop black must be used in 
both, as it is lamp-black that has so much grease 
in it, and so difficult to manipulate on account of 
the manufacture and spongy texture, and will 
remain for years with prease sweating out of it if 
in the sun, unless it is put into a crucible and sub- 
jected to a red heat; it is the most difficult paint to 
get to dry properly. Mix your lead colour with 
one of boiled oil to four of turps, and your black 
with gold size and about four of turps. See that 
each coat is laid on uniform, and not too thick, 
and thoroughly dry before another, and just slick 
it over with No. 1 or 1} glass-paper every coat 
before applying the next, to keep the face free 
from lumps, blisters, or having the face-measels.— 
JACK OF ALL TRADES. 


UNANSWERED QUERIES. 


The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


Since our last C. E. Stretton has replied to 4682S. 


47095. Paint for Loco. Engincs, p. 316. 
47104. Light Punt, 316. 
47114. Wood-chopping Machine, 316. 
47115. Boiler, p. 316. 
47119. Lathe Speeds, Calculating, 316. 
47123. Electroplating, 316. 
47134. Bicycle-m king, 316. 
47135. Compressed Gas, 317. 

7320. Portable Target, p. 411. 
47321. Electro-Deposition of Carbon, 411. 
47332. Engine and Boiler for Small Bout, 412. 
47336. L.B. and 8.C. Loccs., 412. 
47312. Dialyte Telescope, 412. 
47314. Small Dynamo-Machines, 412. 
47345. Indclible Stain for Stoue, 412. 
47316. Boomerang, 412. 
47355. Cold Air, 412. 
47370. Dynamo-Machine, 413. 
47374, Ulcerated Varicose Veins, 413. 


Edible Snails. — Snail gardens are common 
throughout Europe; that at Ulm, in Wurtemberg, 
sending out no fewer than ten millions of the 
largest species— Helix pomatia—to be fattened in 
other gardens before being sent to various convents 
in Austria for consumption during Lent. The pro- 
prietor of another “‘ snailery ” at Dijon is said to 
clear about £300 a year by hissnails. Inthis coun- 

snails are sent in large quantities from the 
Licolnshire fens to Covent Garden Market, where 
they bring about 6d..perquart. Their use in medi- 
cine, however, is not unknown in this country; and 
they have been for centuries presoribed, as ood-liver 
oil is, for consumptive patients. ‘Chey are also said 
to be employed in the manufacture of cream, form- 
ing when bruised in milk and boiled, an oxcellent 
imitation of the genuine article. 


QUERIES. 


——_+¢0—— 


{47684.)—Tin-plate Working.—I want to make 
gome tinware, notably a number of canisters of one size. 
What tools shall I need? Please give technical names, 
and price. I can use a bit fairly, but cannot turn up 
edges. About what quality of plate should I use? Any 
information as to buying plates, sizes, .&c., will be ap- 
preciuted.—Guo. CHAPMAN. 


(47685.1—Photography.—To Mr. W. HRNDERSON; 
Jun.—Kindly state how the marks cavred by freckles 
may be removed or obliterated from a dry plate nega- 
tive, and oblige- Soutu Tower. 


(47666.]—Legal.— J. B. became a bankrupt 41 years 
ago, and died, leaving five children. The debts were 
£5,800, part of which were paid, some of the creditors 
having accepted a composition of 8s. 61. in the £, while 
others received only 4s. 5d., and awaited more. Balance- 
sheet showed £900 still owing, but £760 has since been 
paid, and another £500 is now expected to be. Is it of 
any use the children putting the matter io the hands of 
a solicitor with the view of getting some part of this 
money, and what chance of success !—J. E. B. 


[47687.}—Legal. — Will Mr. Wetherfleld give me 
advice in the following matter 7—My father having died 
leaving a will, bequeathing me the rents of. six houses 
for my life, afterwards to my children. A short time 
before his death he borrowed £200 on note of band, 
giving the deeds of my houses for security, which the 
executors are endeavouring to make me pay. Now, am I 
compelled ?—as he leaves his furniture, stock-in-trade, 
&c., to be sold, and after paying a)l debts, funeral ex- 
penser, &c., the remainder to put out to interest till his 
grandchildren attain the age of 21 years.—A.S. B. 


{47688.1—R emelting Pig-iron.—SupposingI melt 
2154 tons of «ld cast-iron railway chairs, aud 163} tons of 
ordinary pig-iron together, and p:oduce 348 tons of cast- 
ings, may I assume Iam doing this with as little loss as 
possible? It will be seen the loss in this case is 200)b. 
per ton, which seems rather heavy. What is the average 
waste in remelting pig-iron !—S:Frron. 


(47689.]—Steam Tricycle.—I am about to make a 
steam tricycle, and wonld feel obliged if any of ‘‘ ours ”” 
could answer the following :—1. What dia. of cylinders 
would I require? 2. Size of boiler? 3. Is petroleum as 
fuel more economical than coal? 4. Could I carry 
quantity sufficient to last fuur hours 7—GLascow. 


[47630 | Enameling Photographs.—Will any 

of our able photographic correspondents kindly explain 

the method of enamelling photographs, as I wish to try 

y ane at one or two which I have in my possession ?— 
. FRYER. 


[47691.]—-Siemens Dynamo - machine.—Will 
any reader oblige by giving particulars of the Siemens 
small shunt machine, and gauge of wires on armature, 
number of sections and lengths, size on field-magnets and 
length, to enable an amuteur to construct a machine to 
be driven by a }-horse engine, to light a small workshop ? 

NGINRER, 


[47692..—Garden Produce.—To Mr. WETHER- 
FIELD.—I1 am employed by the Local Board of Health at 
a weekly wage, with free house and garden, but have got 
notice to leave their service, and the crop on garden is 
not ripe, and I want to leave ıt on the garden till it is 
ripe. Can I claim to do so till it ıs ripe? If not, it will 
be a loss to me to take the crop up at present.—ANxious 
TO Know. 


[47693.'—Printing Press—Fractured Staple. 
— Can any one of our readers tell me the best way to re- 
pair a fracture in the staple of a printing press, in the 
position shown in the annexed rough sketch? The line 


of the fracture is shown by the dotted line. I have had 
it temporarily repaired, and cannot have it removed off 


-the premises. It is a super-:oyal Columbian press, and 


the staple is in one large casting. The plan must be 
within the capabilitics of an intelligent blacksmith with 
ordinary tools.—Country JOHNNY. 


(47694.)—Taking Top off Violin.—I am going to 
fix. a resonator on my violin, as described by Mr. E. 
Berliner in No. €82, p. 468. Would “ Fiddler,” or any 
other correspondent, kindly help me ?—CREMONA. 


[47695.J—luegal.—To Mr. Watnenrretp.—You will 
much oblige a subscriber if you will inform me the 
‘number of years a building must have been built 
against the gable end of a neighbour’s building, and over 
and before a wood-shuttered opening before a right to 
the same by Statute can be claimed ?—A closed door has 
been in my garden for some years in disuse, and stopped 
up. The owner of the property has removed tte dour, 
‘bricked it half up, and put a window and sliding von- 
tilator in other part of the doorway. Has hea right to 
ido it ?—A CONSTANT SUBSCRIRER. 


[47696.}—Wheel Outters.—To ‘Jack or ALL 
Traves.’’—I want two circular cutters for cutting teeth 
‘in wheels 5/32in. and “/,;sin. pitch. Can ou inform me 
the best way to make them ?—A. T. 


{47697.]~Roundabouts.— Would some one tell 
me how to contrive a set of hobby horses or roundabouts, 
the same, I mean, as are seen at fairs, and what wood is 
ae suited to carve the sume from!—A CONSTANT 

EADER, 


(4769S..—Bunsen Battery.—To Me: LANCASTER 
-OR OtuERS.—I have some Bunsen cells which I put away 
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one night without cleaning, simply emptying out the | give any hints which would be of use in making them 
porous pots, washing the carbons, and standing out the i out with an equatoreal? It would be a great conveni- 


zines. On looking at them again, I find the acid in the 
outer pots evaporated, leaving behind, at the bottom of 
the jars, a substance of almost a white crystalline ap- 
pearance about Jin. thick. This deposit is freely soluble 
in water. The zincs are quite rough, and covered with 
small white spots on the ins de, and on the outside with 
some soft substance—both ot which are insoluble ia 
water. The p.p.’s are covered with white feathery 
erystals (sulphate of zinc, I presume). Will you kindly 
inform me whet the various substances are, and how to 
clean the zincs and the p.p.’s? Also, whether the zines 
will want reamalgamating before further use? and 
oblige a—Novice. 


(47699. —Distillation.—Will any correspondent 
kindly give the parti:ulars of the process of distilling 
peppermint, 2nd other similar herbs?—C. T., Horo- 
logical House. 


[47700.)—-Collimation.—Mr. Gravatt’s method for 
checking the line of col imation is as follows :—The line 
of collimation of a level is correct when C' — C’ — (A’ — 
A’) equals 2 |B’ — B — (a" —A’)1 A’, h’,C’, being level 
pints at equal interva!s, the instrument being placed 
midway between the stations. A”, B”, C“, being heights 
taken at the same stations, respectively), the iustrument 
beiog placed in front of A undisturbed for the three ob- 
servations. I should feel obliged to any correspondent 
who would demonstrate us simply as possible in what 
manner this becomes a check upon the line of collima- 
tion.—T. C., Horvlogical House. 


(47701.|—Platinum in Smee’s Ce)l.—Would 
platinised platioum be as good in a Smee form of cell as 
the usual platinised silver? I have a notion that mer- 
cury would not attack ıt so readily as it does the silver. 
Is itso? Can it act on it, and may I expect equal con- 
stancy and greater durability (at greater cost, of course)? 
Would “‘ Sigma,” or any other kind subscriber, oblige !— 
PLATINUM, 


(47702.|-Shoemaking.—I have noticed of late that 
shoemakers ase putting lapels on boots without any 
stitches. Can you oblige me by telling me how it is done, 
and what sort of cement is us-d?—J. C. 


(47703.}-Darkening Mahogany, &c.—Can any 
correspondents mform me how to fumigate mahogany or 
oak wood in making furniture, which gives a deep rich 
colour and tone to new wood ?—S. W., 


{47704.]—- Hydro-Kinone.—In the “ E. M.” for the 
28th July last, under the beading “ Recent Advances in 
Photography,’ Capt. Abney mentions hydro-kinone as a 
new developer, having many de irable qualities. Would 
the lecturer, or any other reader, kindly give instruc- 
tions aud formula for using same !—Puvro. 


{47705.J}—Incandescent Lamps.—Can I light up 
asmall room for a few hours each evening with fifty 
Leclunché cells (pints)? If so, what power should I cet? 
Also, which would be best lamp, also price ?—Mupicus. 


(47706.)—Plumbing.—Will any of your readers 
kindly inform an umateur plumber how he would set 
about making an obtuse or right-angle 4in. bend of shect 
lead ?—Anxiovs TO Kyow. 


(47707.1 — Cylinder and Boiler for -h.p. 
Engine.—Would some reader of the * E. M.” tell me 
the size of cylinder tor i-h.p. engine, and describe 
boiler for the same 7—AMATEUR ENGINEER. 


(47708.1—Cast-iron Pipes.—I should feel obliged 
if any readcr ot the * E.M.” wonld kindly give a formula 
for calculating the thickuess of cast-iron pipes for water- 
works?) Als», the usual commercial lengthy these pipes 
(spigot and socket) are cast, from 3in. to 24in. internal 
oia., the depth of socket ot each size, thickoess of joint, 
and quantity of lead required to make such a joint, and (it 
possible) the mean weight of each pipe ?—Erna.. 


[47709.]- Compressed Lime Orucibles.—Can 
any reader give information of how such crucibles are 
prepared, the kind of lime used, and pressure neceesary | 
I have the use of asmitll hydraulic press, giving a pres- 
sure of 20 tons: Is that sutiicient ?—T. S. H. 


(47710.|—Tables of Spectra.—Would some corre- 
spondent give me full titles and prices of some good 
tables of spectra, marked with wave-lengths,. such as 
Capron’s or Lecocy de Boisbaudran’s, and state which 
is considered the best ?—T. S. H. 

(47711.] — Electrical Measurement. — Would 
“ LILB.A.” kind y inform me if the following calcula- 
tions are correct !— 


C x E x 000134 = h.p. 


CxR=E. 
E'— R = C in ampères. 
E~C =R. 


c.p. — h.p. = ¢.p. per h.p. 
Whers c.p. = candle-power. 


Also, what is the difference between volt-weber and valt- 
ampere ?— STUDENT. 


(47712.)— Largest Dynamo and Coil.—Will any 
reader kindly tell me which is the largest dynamo ever 
made, and the name of maker? Also, which is the 
largest induction coil? Where are they at the present 
time ? If posible, kindly say length of spark of coil, 
and strength of dynamo.—E .ECTRICIAN. 


(47713.}—Aniline Dyes.—What are the usual 
adulterants in picricacid, naphthaline, Bismarck brown, 
an'line black, and Hotfman’s violets? How may. the 
same be ascertained ?—Pro Boyo Pus ico, 


{47714.]—Tests.—Will some of “ours” kindly give 
me a method of ascertaining, quintitatively, tue amount 
of potash ia the chromate and bichromate of potssh?— 
Pgo Bono Pobureys. 


{47715.}—-Transit of Venus at Marseilles.— 
Will your correspondent, * S. G.,’’? who has given parti- 
culars of Transit at Jamaica, be so kind as to dothesame 
tor Marseilles, which, in po nt of clearness of atmosphere 
Is probably ubout the best part of Europe for observa- 
tion ?—A. K. 


(47716.|—Faint Stars.—Can Mr. Sadler recommend 
a catalogue of stars which would be of use in identifpng 
them down to the Sth or 9th Mag., at least, and can he 


ence if the catalogue gives R.A. intime, and D., not N.P. 
D.—Braw. 


(47717.]—Problem.—TI should be pleased if you cor- 
respondent, E. J. Markham, Esq., will kindly favour me 
with a solution ?— 


lr’ 


— = a, to find Zz. 
(1 -+ z)? 


given— 
—ANXIOUS. 


(47718.}—Stains in Woollen Goods.—Can any 
one tell me how to remove stains of peppermint from a 
scarlet wool table-cover, without injury to the latter? 
Also, beer-stains in a light green wool table-cover’?—W. 
H. F., Fareham. 


(47719..-Ague.—Will Dr. Edmunds inform me 
what is the best diet for a-person tormented with con- 
tinued ague, in spite of all quinine, strychnine, arsenic, 
C, EC., &e., £0, ?2—U HAPPY JAOK. 


{47720.|—Oil-Stone.—There is some kind of spirit 
which will soften a piece of Turkey when clogged, and 
gummed with oil. Will someone kindly name it? I 
Sar aoe the name, nor the book in which I read of 
it. —S. P. 


(47721.)—Studying for the Medical Pro- 


fession —I am at present engaged in a large mercan- 
tile business in a country town, but have an idea of 
adopting the medical profe-sion in the course of a year 
or two. I wish to know how I can best prepare myself 
by private study, what languages are necessary, and 
what examinations I will bav- to pass. Could I get at- 
tached to the Local Infirmary, and what length of time 
will it be necessary to spend at the huspitals? My age is 
29 I have received a fairly good education, anid have a 
knowledge of chemistry. —DELTA. 


(47722.]—To “ Sigma.’’—What would be the diff -r- 
ence between two Sinee’s cells (us regaris E.M.F. and 
quantity), one with 32in. of platinised silver, and charged 
with dilute sulphuric acid, 1` to $, and one with 6tin. of 
platinised silver; and charged with dilute sulphuric acid, 
1 to 16 ?—Novice. 


(47723..—Restoring Engraving on Silver 
Plate.—We have some silver articles which have been 
in use for Many years, and we now find that the old en- 
graved lines have been filled up and silvered over to 
to make a plain surface. The latter has worn off, and 
we wish to remove the filling, so as to restore the engrav- 
ing. How can it be done !—OBLIGED. 


[47724.]}—Silvering Mirrors.—How is the heat 
applied in the new process of silvering lookivug-glasses ? 
I believe it is done by steam, but shall be obliged fora 
disgram of the apparatus.—C. H. 


(47725.)-—Water-glass.—Could any reader tell me 
how- to make water-zlass, so that when an article is 
coate!, and then baked, it would have a coating of glass ? 
—J.'G. Moon. 


{47726.|—Tin-Plate Working.—About two years 
ago, I inquired in these columns how to cut out the base 
ot a spout to be fitted toa water-cin. Mr. Davies said 
that full instructions would be given: by him under 
‘‘Plumbing,” but they have not yet been discovered. 
Will some reader kindly help me ?!—Tiro Tironus. 


(47727..—Boot and Shoemaking.—I want very 
much to have a full description of toois used by boot- 
makers (not machine-), aud the manner of their em- 
pluym:-nt, with an elementiry descri.ution of how to sew 
on soles. The books recommended by Mr. King are use- 
less to a—Tino Trronus. 


(47728.]—Electrical.—_To ‘E.’?—Caa_ you tell me 
about the number ot alternations in the dir-ction of the 
current of the “alternating”? dynamo necessary to light 
up an electric candle steadily ]—Canpus Licnt. 


(47729.]—Dyeing Hose.—I wi-h to die ladies’ hose, 
&c., old gold colour. Could any of your kind readers 
assist me !—Brancue May. 


[47730.]—-Labels for Plants.—Can any of the 
“E.M.” readers kiadly describe the labels tor plants, 
for which the Society of Arts have just awarded prizes }— 
K, 


[47731.]—Killing-Bottle.—Cin any correspondent 
infurm me of a way to make a good killing-bottle for 
insects? I have one about 3in. by 3in., in which 1s 
placed loz. of cyanide of potassium, covered with a layer 
of plaster of Paris, mixed to the consistency ‘of cream. 
This bottle is too slow in its action: the insects become 
quiet about 4min. after admi:sion, but it requires quite 
5min. to kill them, and if taken out before that time they 
recover. I have heard tht there are bottles that kill the 
insect almost immediately after being placed in them. If 
any of the readers of the “ E M.’’ know of such, and 
method of making, will they kindly insert an answer ?— 
J. Mout. 


{47732.] — Coil for Lighting Gas by 
Electricity,—To “ Sicua.’’—Some time since I asked 
a question concerni. g the above, but got no answer, and 
I now wish to repeat it, and to call Mr. Sprague’s atten- 
tion to it, if he will oblige me so far. ‘There are many 
successful systems of lighting g:s by electricity in which 
are used a Leclanché battery, 2 to 4 cells; an induction 
(resistance?) coil, on an open circuit, broken at the 
burner, and closed and reopened, at the burner, to light 
the gas, the spark at breaking the circuit being very 
large and bright, and, I suppose, being from the so-called 
“ extra ” current. ‘the coils are small, but do their 
work well. I desire to know how the coil is wound: Is 
it simply a coil of fine wire, developing a spark by the 
mutual action of the various coils on-each other (extra 
current) ; or, as I have heard, a regular :nduction coil, 
so joined up that the primary is joined to secondary to 
put both inthe same circuit. Will Mr. Sprague satisfy 
my anxiety to know the tacts ’—Roi ne Puis, Sovza JE 

UIS. 

(417733.]—Switch for Telephones.—Will some of 
the readers of the ‘* E. M.” assist me in the following ?— 
I have erected a pair of telephones, A and B. They con- 
sist of microphone transmitter, pair of receivers, and bell 
each, and they are connected in the ordinary aed by a 
line wire about 4 mile long, with: an earth at each end. 


They work very satisfactorily, and I am now desirons of 
introducing a third telephone, C, which involves, ex- 
tending the line wire some 100 yards beyond B, into 
another house. I am ata loss how to join up the third 
telephone, so as to make them all inter-ommunicable. 
a some one suggest a switch or other arrangement }— 


[47731.]—Microscopic.—-Bzing de*irous of studying 
the infusoria, I wish to know (1) what is the form of 
microscope? (2) Is the binocular necessary? (3) What 
is the best stage for tollowing the motions of living ob- 
jects? (4) What objectives and what aperture will be 
best, and (5) Is it not possible, by using the deeper eye- 
pieces, to make a good 4-10 do all the work? And if‘so, 
where can such an objective be obtained? £12 would be 
the cee I could afford for the microscope stand alone. 


147735.]—Cataract.— Will any kind reader give 
advice as to the following? My father, when 67 years 
of age, became perfectly blind with cataract ın both eyes, 
and his brother also a few years earlier; g:andfather also 
lost one eye. Is this complaint hereditary, aud is there 
any known remedy or preventive? My eyes (age 45) u 
to within the last twelve months, hive been very good, 
and I could read the “E.M.” comfortably Sor9in.off. Now 
I have to hold the paper 1Sin. away, and svon get tired, 
and put on spectacles, which, I am afvaid, weaken the 
sight if used for long together. I apparently can see n 
long distance a3 well as ever. Any advice as to what to 
do to retain my sight and avoid cataract will be thank- 
fully reccived.~ARkCIITECTOS. 


(47736.]—Legal.—To Ma. Wrrnerrietp.—Will you 
kindly give advice on the following matter !—I own‘a 
piece of land, which I have let to a man in the followin 
manner: I diew up agreement in witing myself. what £ 
thought at the time would answer for a lease for seven 
years, which was considered good enough by both of ue. 
it stated plainly that the rent was to be paid one-half on 
Lady Day, and the other half on Michaelmas Day in 
each year.of the seven. There is no seal or stamp on the 
paper: it is simply signed by both of us in the presence 
of witnesses, with their signatures attached. He has 
paid some of the rent, according to agreement, and had 
proper half-yearly receipts; but this last 18 months he 
has allowed to become in arrears. He keeps promising to 
pay, but does not doso. Which would be the best and 
cheapest way to compel him to pay me? Can he, under 
such an agreement, defy me in this way, or relet until the 
seven years have expired, or can I give him six months 
notice if the agreement is not valid asa lease? If he has 
a lock on the gate, can I put another over it until it is 
paid? The rent of the land is £ per annum, and he has 
occupies it now four years on Lady -day last.—Onrt 

OUT. 


(47737.J—Blaok Shellac Varnish.—Will some of 
“ours” kindly inform how to make shellac varnish, 
black? Ihave tried lamp-black and Prussian blue, and 
also aniline black; but without success. The varuwish I 
want to make black is made of 1 part orange shellac, dis- 
solved in 5 parts meth. spirits.—Rav Misrry. 


[47738.]—_Analysis of Paint.—How can I eliminate 
oil from paint, and at the same time estimate the «mount 
of oil and wat+r which a sample of paint my contain be- 
fore proceeding with tae rest of the analysis 7—Ox1p_E. 


[47739.]—Tallow.—How can adult: ration in tallow be 
detected either by analysis or otherwise? Perbaps some 
of your numerous readers will kindly give me a iew hints 


on the abuve.—OXIDE. 


[47740 |—Boiler Query.—Having made a vertical 
steam-oengine, 1)in. stroke, moun‘ed on a thick brass 
baler, rivet d and soldered, 10in. high, 5 diam., I want 
t» heat it with an atmospher.c gas burner, having made 
one with iin. pipe to the elbow, with fine vent-hol-, from 
the elbow upwards {in. tube (inside diam.), terminatiog 
in a ring 3in, diameter, wih 15 hol-s. This does not 
seem to get steam up any quicker thin an ordivary bats- 
wing burner, aud the gas escapes a littl at the air-supply 
hole, although I have tried different size supply holes 
both for air and gas. Is the fault in the angle elvow, or 
the jin, tube not sufficiently large? Auy information 
wou:d be esteemed a favour. Also for heating it effectu- 
ally where gus cannot be obtained, if possible by un- 
screwing gas apparatus and using that hole (?is.) only, as 
I would sather not alter stand to pashal:mpin. Being 
a complete model and driving mode] machinery, I want to 
exhibit it pubsicly, therefore should be pleused with early 
reply. Boiler is mounted on iron bed-plate fixed to a 
mahogany base, having a hole clean through for air 
supply, &c.—STaRLIcurT. 


[47741.]—Winding Engine.—Will somerne kindly 
help me to anexplanation ot the formula given on p. 596, 
Vol. XXL? Say how the figures 12, 315, and 37°7 are 
obtained, and oblize—W. W. H. 


(47712.]—_Tenant’s Liabilities —Last Michaelmas 
Ilet a hous-. 1 have never yet received any rent, as my 
tenant saya, having taken the house by ths year.he is 
not bound to pay rent more than once a year. Is thisso, 
orcan I claim the rent every half year? Also, is the 
tenant bound to leave the house in good repair? It was 
a new house, and he is.the first occupier. We have no 
agreement.—LANDLORD Ix DounsrT. 


Every Workman connected with the Bnuil 
Trades requiring a situation should advertise in “ THE BUILD- 
ING NEWS.” published every FRIDAY, price Fourpence, 
at 31, Tavistock-street, Covent-garden London, W.C. 


“THE BUILDING NEWS” i3 the Principal Journal, repre- 
senting Architects and Builders, and has the largest circulation 
of any Professional Journal in the kingdom. 


Every. Workman should insist on seeing “THE BUILDING 
NEWS "every week at his Club or Coffee House. He will find 
more “‘ Lists of Tenders for new work init every week than in 
any similar paper, and can thus edze where work is likely to be 
had. He is also apecially invitea to make use of ‘‘ Intercom- 
munication” if he wants to know anything about his trade; to 
write tothe Editor if he has any suggestions to make and to 
advertise in the paper when he wants work. 


The charge for Advertisements for Situations is One Shilling 
or Twenty Words, and Sixpence for every Eight Words after. 
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ANSWERS TO CORRESPONDENTS. 
——_+-++——_ 


*,° All communications should be addressed to the EDITOR 
of the Enouish Mronanic, 81, Tavistock-street, Covent 
Garden, W.O. 


HINTS TO CORRESPONDENTS. 


_ 1. Write on one side of the paper only, and put draw- 
ings for ìllustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 
ior or replies. 4. Letters or queries asking for ad- 

esses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 


ments. 5. No question asking for educational or scientific |. 


information isanswered through the post. 6. Letterssent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of correspondents are not given 
to inquirers. 


*,* Attention is especially drawn to hint No. 4. The 
space devoted to letters, queries, and replies is meant for 
the general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselves of it. 


The following are the initials, &c., of letters to hand u 
to Wednesday evening, Aug. 16, and unacknowledge 
elsewhere :— 


T. Menrcapo.—Rev. W.J. E. Rooke.—J. Hutton.—Jas. 
Perry.—Rev. J. J. M. Perry.—A. Manock.—A Would- 
be Piper.—Galvanometer.— Disinfectant.—Chlorine.— 
ER. Gilbert.— Tin Plate.—Indigo Planter. — Patent 
Plate.—A. 8. L.—A. J. Smith.—Arqudante.—Boxwell. 
—A Subscribe: r.— Constant Reader.—Dolomite.—Doug- 
las.—J Harrison.—Etna.—Caius.—A. M. R.—W. L 
H. W.—Amateur Electrician.— Grapho.—Prismatique. 
—A Fellow of the Royal Astronomical Bociety.—J. C. 
King. 

G.B.T. (How would you get the air out again? The 
pressure of the air would force the piston down in one 
cylinder, but not if that was connected to a beam and 
had to drag another piston up against atmospheric 
pressure. bur you bave on one side 151b. per sq. inch 
lesa friction to pull up 15lb. plus friction.) —Paus Pay. 
(They sre made of peroxide of manganese, carbon, 
and rosin, and subjected to a very heavy pressure in 
the moulds.) -C. H. (A solution of a tincture of the 
Pyrethrum roseum is ssid to bea protection against the 
bites of mosquitves,)—An AMATEUR ELECTRICIAN. (Put 
your question direct to one of the opticians who ad- 
vertise in our columns; but tell him exactly what you 
want to do—don’t bother him abouta ‘‘ photo-elect ric 
microscupe.’’)—H. Hares. (We do not know of such 
awork.)—J. 8. (Indiarubber dissolved in bisulphide 
of carbon or mineral naphtha.)—Oniicrep. (We under- 
stand now that you wish to remove the filling so as to 
restore the engraving. It is most likely silver solder 
that has b-en run in, and if so could be removed by the 
careful application of heat, but only a practical work- 
man could doit. Nit:ic acid would dissolve the silver 
itself. We insert a query for you.)—Younc ELEOTRI- 
city. (See reply 47196, last week. You do not siy 
how long the cvil is; but as to the spark, see p. 289, 
last volume,)—UnmusicabL Jorxeg. (Full instructions 
for making American organ were given in Vol. 
XXVI. Harmouium in back volumes. For prices of 
fittings, you must obtain the price lists from the sel- 
lers.)—Sempek Fipevis. (If you had given us a de- 
scription as well as a photograph, we might have been 
able to have determined it; but as itis, we can only 
suggest that it is some arrangement for drawing pur- 
poses, probably for use with the microscope.)—Rounp 
Torn. (Doesit? At any rate, such questions must be 
put to an intelligent schvolbuvy.)—Sucar. (The blood 
was used for clarifying, but nowadays it is dispensed 
with, animal cha: coal effecting all that is desired. The 
albumen was the useful part.)—Novicio. (When you 
write again, use an ink with less gum in it, and don’t 
fold up the letter until dry. So far as we can under- 

Stand the query, we can say that oxalic acid will re- 
move ordinary ink.)—Questatos. (Must search the 
records, or get sme agent to do it.)—W. R.C. (We 
really do not know what sciences a “ mackanic should 
chiefly study to become a memter of the South Ken- 
singention science and art department,’’ nor ‘‘ what 
would be is profession when leaveing’’; but on appli- 
cation to the Secretary you can obtain the Directory, 
price sixpence. You can also obtain the Whitworth 
propeen in free, on application to the secretary of the 

cience and Art Department, South Kensington.)— 

We cannot undertake to indicate 

the ‘‘ best” textbook ; but we think that Greenwood’s 

** Metallurgy ” (Collins), and Goodeve'’s ‘‘Steam- 

Engine” (Lockwood), would suit you.)—Was-nEIu. 

(** Model Yachts and Boats”) L. Upcott Gill), is a 

useful book. You will find many hints in back 

volumes, and the lines, &c., for aschooner fully set out 
in p. 309, Vol. XUII.)—Learner. (If you willrefer to 
recent back numbers you will find a series of lessons 
on dry-plate phutography, and many replies as to de- 
veloping.)—A Sevan Years’ Suuscriser. (We quite 
agree with you that an answer to your questions would 
be interesting to many. It is for that reason we have 
frequently devoted considerable space to the subject 
during, say, the last seven years. Suppose you look at 
pages 237, 261, 285, 308, 381 uf the last volume, and the 
indices of the other volumes you have.)—E. D. (Fully 
described in Nu. 819, p. 396.)—W. 8S. Brown. (We 
should be glad to give the description of the milliog 
machine.) - SCHENEIDER. (£2 123. Gd., at Doctors’ Com- 
mons, at the Archbishop of Cuanterbury’s office, or of 
local surrogates..—Wm. FeLLows. (If the circum- 
stances are as you state, we do not think your master 
can either l- gally or reasonably expect you to make 
god the dumage, or refuse to pay you your wages.)— 

OUNTRY ArcuiTecT. (A full and complete series of 

illustrations of the new Courts of Justice, from the 
drawings of the late architect, G. E. Street, R.A., are 
now appearing in the Building News. The firat batch 

appeared in the number published June 30.)/—L. L. 


Finem Respicr, 


(A good process to clarify liquors is said to be the fol- 
lowing: To each two gallons of the liquor add 150 
grains of starch, 75 grains of dry egz-albumen, and 75 
grains of sugar of milk, previously macerat-d in a little 
water until the two last ingredients are dissolved. The 
liquors clarified by this method are said to become quite 
briliant, and to acquire a pleasant taste. )—Housewire. 
(A solution of bichromate of potassium and glue yields 
asuperior cement for broken glassware. Moderatel 
strong glue or gelatine solution is mixed in a dar 
place or in a photographic dark room, with a «mall 
amount of concentrated solution of bichromate of 
potassium. The edgesof the fracture, which have been 
thoroughly cleaned, are then coated with a thin layer 
of the mixture, strongly pressed together, and kept: 
close by tying with twine, or in some other manner. 
The gliss is then exposed to sunlight for some hours. 
This causes the cement to become insoluble even in hot 
water.)—B. J. L. (Wedo not know what the “ original 
maker’s ” recrist is, but here are two for making eau de 
cologne. 1. Oil of orange flowers (Neroli), 4 parts; oil 
of lavender (Mitcham), 4 parts ; oil of rosemary, 8 parts ; 
oil of lem. n, 8 parts; oil of bergamot, 16 parts; tinc- 
ture of musk, 1 part; acetic et! er, 1 part; wate-, 158 
parts; alcohol, 800 parts. Add the oils, tincture of 
musk, and acetic ether to the alcohol; then add the 
water, and set the mixture aside in glass-stoppered 
bottles, un‘il it has become perfectly clear and limpid. 
Draw off the clear liquid, or filter it through paper. 
2. Oil of orange flowers, 30z.; oil of rosemary, 202. ; 
oil of orange, bitter, 5:2.; oil of lemon, 50z. ; oil of 
bergamot, 20z.; alcohol, deodorized, 6 gal.; water, 
distilled, acco: ding to strength required. Dissolve the 
oils in the alcohol ; to five gallons of the mixture add 
slowly and while stirring, enough distilled water to ren- 
der the liquor very slightly opaque. Then add the re- 
served gallon, which should render the liquor clear 
again, and set the mixture aside for several weeks. 
Finally filter.) 


CHESS. 
—+4o—— 
ALL Communications for this department must be 


addressed to the Chess Editor. at the office of the 
Pronipi Mrowanic, 31, Tavistock-street, Covent-garden. 


PROBLEM DCCLXXIII.—By Faipeswipe Breecuey and 


T. B. ROWLAND, 
Ga, 


Black. 
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White. 
White to play and mate in three moves. 


PROBLEM DCCLXXIV.—By H. F. L. MEYER. 
(From eyes Guide to Chess.) 
Black. 
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White to play and mate in two moves, 
Maximum of checks threatened by Black 28. 
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SOLUTION TO 709. 


White. Black. 
1. PtoB3 1. P to B 4 (a) 
2. Kt to B 6 (ch.) 2. Moves 
8. Q mates 

‘a) 1. K to Q 5 (b) 
2. Q to K 4 (ch.) 2. K moves 
3. Kt or B mates 

(b; 1. Pto Q 4 (c) 
2. Qto B7 (ch.} 2. K moves 
3. P or Kt mates 


(¢) 1. Kt to B 3 (a) 
2. Q takes B (ch.), &c. 

(d) 1, Bto B3 or Q6 
2. QKtto Q3(ch.), &e, 


SoLurion TO 770. 
White. 
1. K to Kt 8 
2. Mates accordingly. 


Black. 
1. Anything, 


Ir is proposed to start a Correspondence Game Tourney 
in connection with the Exotiso Mrecnanic. The number 
of entries will be limited to eight. Entrance fee five 
shillings. The winner of the greatest number of games 
will receive £1 5s. ; the second winner fifteen shillings. 
Names and subscriptions must be sent to Mr. J. Pierce, 
Bryn Rhedyn, Liandwrog, near Carnarvon, before the 
end of September. The winner of cach game must send 
it to the Chess Edit.r for publication, if desirable, in the 
Enouisu Maciuanic, 


NOTICES TO CORRESPONDENTS. 
Correct SoLUTIONS to 770 by Celsus and Schmucke ; to 
769 by Celsus; to 768 by W. T. Bayne. 
W. A. Lez.—We believe you are right as to 763. Your 
solution has been submitted to the author. 


NOTICE TO SUBSCRIBERS. 


Subscribers receiving their copies direct from the office are re- 

uested to observe that the last number of the term for which 
theirsubseription is paid will be forwarded te them in a Pink 
Wrapper, as an intimation that a fresh remittance is necessary ,(f 
(tis desired to continue the Subscriptien. 


CHARGES FOR ADVERTISING. 


8. d. 
Thirty Words oe ee ee oe ee ee oo a 6 
Every additional eight words.. ry oo 0 
Front Page Advertisements Five Shillings for the first 40 worda 
afterwards 9d. per line. Paragraph Advertisements One Shilling 
erline. No front page or paragraph advertisement inserted for 
ess than Five 8 gs. Reduced terms for series of more than € 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN-—~for 


5. a 
Twenty-four words .. ve ee “ae ee cea 8 
For every succeeding Eight words.. oe es 9 3 
UMN. 
8. 


ADVERTISEMENTS in the SIXPENNY SALE CO 


Bixteen Words .. sie $s oe 
For every succeeding Eight Words 


*.° 1t must be bornein mind that no Displayed advertisements 
can appear in the “ Bizpenay Sale Column.” Al advertisements 
must be prepaid ; no reduction is made on repeated insertions ; 
and in cases where the amount sent exceeds One Shilling tho 
publisher would be grateful if a P.0.0. could be sent,and not 
stamps, Stamps, however (preferably huifpenny stamps), may 
be sent where ít is inconvenient to obtain P.O.0.’s. 


The address is included as part ofthe advertisement and charged 
for. 


e ee oe 0 
oe se ee 0 6 


Advertisements must reach the office by 8 p.m on Wednesday 
teingure insertion in the following Friday's number. 


Holloway’s Ointment and Pills.—For bad 
legs, gathered breasts, and scrofulous so-es. these are genuine 
specifics. The grateful and carnest gratitude of thousands who 
have heen raised from pro:trate helplessness and a condition 
loathsome to themselves and others, renders it quite unnecessary 
to enlarge in this place upon their extraordinary virtues. 


OUR EXCHANGE COLUMN. 
—_+o¢—— 


The charge for Exchange Notices is Ba. for the first 24 words, 
and 8d. for every sxcceeding 8 words, 


——+44—__ 
Wanted, all the back numbers of the“ Electro- 


MET.LLURGIST AND ELECTRIC Light JounnaL.”’ Exchange.—. 
C. T. Caxtren,3, Castle-street, meading. 


Organ Bellows and Windchests (new and second- 
hand),in good condition, ready for wind and pipes.—Address, 
Wiviam Jounxson, No. 12, Moxley near Wednesbury. 


Splendid pair of Horns, 6ft. from tip to tip, and 1lin. 
at base. Exchange for good $2in. Bicycle; or what offers ?— 
Address, W. T. P., Poundisford, near Tauaton, Somerset. 


“English Mechanic,’ 114 to 557, in parts and 
nam ene What exchange ?-A. Harris, Wavendon, Woburn, 
Beds. 


Fret-cutting. Circular Saw, Turning, and Drilling 
Machine. What offers in exchange, value tifty shillings ?— 
WenbeEn, 34, Arundel! street, Strand. 


“Imperial Gazetter, England and Wales,” 
twenty two parts at 2s. 6d., buund, gilt, six volumes. Exceange 
Bunsen Batteries, Incandescent Lamp, offers, Electrical Light 
Apparatus.—J. Teackson, Norwich. 


Horizontal Engine, new, 14 bore, 3in stroke, link 
motion, reversing gear. Take bin. or Gia. Slide-rests —D. ALry - 
ANDER, 22, Market-place, Forfar, N.B. 


“ English Mechanic ” inexchange for ‘‘ Graphic,’ 
“ Illustrated,” or ‘‘ Dramatic News.” Papers even a month 
old accepted.—E. B. Fennessy, Pallasgreen, Limerick. 


Organ Pipes. Stopped diapason and flute, wood. 
Principal, Twelfth, and Fifceenth, metal ; for what olters:—M. 
Rayner, Pavement-street, Cicckheaton. 


Wanted, powerful Hand Punchiag Machine in 
exchange for une small Horizontal pagine and Boiler, complete, 
half horse-power.—J. BrrsporovuGu, Alderley Edge, Uheshire. 

Concertina (A! g’0),30ormore keys, or Portable Har- 
monium wanted in exchange for Violin in case, and cash. ~Hrw - 
son, 12, Great Crown-court, Haymarket, W. 


Violin, in case, with bow, value £5. Exchange for 
good Telescope on stand, or gooa model engine and boiler. Differ- 
ence in cash.—H ewson, 12, Great Crown-court, Haymarket, W. 


Magic-Lantern, ma ogany bodied, Lime Light 
Apparatus, and qunacity of Slides, cheap, or exchange. List and 
particularson spplication.—F. B., 15. southgate-road, Wood- 
green. 


Piano (Cottage) Wanted, must be cheap, in exchange. 
—All particulars to W., 69, Norfolk-road, Essex-road, N. 


48n. Wooden Bicycle, saddle and bell, complete, 
nearly new, One bras: boucr on stand, 2 by 4. Useful exchange. 
—SaMUEL Baken, Robin-lane, Puusey. 


Setof Vertical Engine Castings, 2 by 4 cylinders, 
bored and turned, also copyer vciler, 6 by 33. Useful exchange.— 
SamMvUEL Baker, Hobin-lane, Pudsey. 


Whole-plate walnut wood Camera and Portrait 
Lens. Would accept first class half-plate View Lens in purt ex- 
change.—Tanner, Nerth Parade, Horsham. ‘ 


One octave set of Beech Pedals, suitable for organ 
or piano, in frame complete. What offers?-TANNER, North 
Parade, Horsbam. 
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THE GEOMETRIC SLIDE-REST. 
By J. H. Evans. 


T present forms a most interesting 
subject for all amateur turners, inas- 
much as an unending variety of patterns 
may be produced, some of the most beautiful 
character, especially those with fine lines. 
This instrument was invented by Capt. 
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signed more especially for such as are 
generally known as ornamental turning 
lathes. 

As will be seen, the geometric slide-rest 
works in connection with the spiral ap- 
paratus, and itis by the different changes 
of the various wheels that such a vast 
number of patterns can be executed; for 
instance, if the simple eccentric cam is placed 
on the transverse arm, and the wheels used 
are 144 on chuck, 16 and 120 on double 
arbor, gearing into a 24 on the spindle, 
the effect would be quite a different 
thing to using the same wheel, and 
either reducing or increasing the eccen- 
tricity of the cam, or to use the same eccen- 
tricity and place the 144-wheel where the 
120 was used, and soon. Iam quite certain 
that it is impossible for any one ever to work 
out the uses of such a tool, as they are per- 
fectly inexhaustible. 

To proceed. The apparatus is made on 
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Padsey Dawson, a gentleman of great me- 
chanical ability, and a very fine ornamental 
turner. The slide-rest was patented in 
1870, but I regret to say that, owing to its 
being somewhat costly, the patentee was 
not in any way a gainer by it. As I am 
about now to explain the instrument, I trust 
it will be an incentive to some of our ama- 
teur ornamental turners to have it added to 
their lathe; and if they are already pos- 
sessed of the spiral apparatus, it will not be, 
a course, such an expensive addition after 
all. 
The invention relates tò the arrangement 
of apparatus for producing figures, designs, 
and devices of an ornamental and geo- 
metrical nature upcn wood, metal, and other 
materials, also to the employment of eains, 
templates, or pattern-plates in a special 
manner upon a lathe, which templates, €c., 
effect the automatic movements of the upper 
slide of slide-rest, and so give motion to 
the cutter or tocl that is being used. 
Although this apparatus can be readily 
adapted to almost any lathe, it was de- 
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the same principle as the ordinary slide-rest 
for ornamental turning, with the exception 
that it has two slides; the upper one carries 
the tool-box or holder, in which the tools, 
such as ecceutric cutter, drill, spindle, and 
universal cutter ara held, also, of course, the 
fix tool for line patterns. The tool-holder 
being the ordinary standard size, any of the 
ornamental cutters, in f.ct, can be used with 
the apparatus. The top slide has two screws 
in the usual way, one to traverse the tool- 
carriage and the other to fcrm the stop for 
the depth of cut. The lower slide has a 
spiral spring in the pluice of the ordinary 
screw, which is secured to the right-hand 
end by a steel pin; the other end of the 
spring passes through a smal! hole in the 
end of the lower slide, and is kept in its 
place by a smallnut on the end of it, and 
when the slice is pressed against it it 
oscillates from the elasticity of the spring. 
At the back of the tool-box, under the 
adjusting-screws for regulative top slide 
there.is an arm firmly tixed to the metal 
part of lower slide, and at the end of this 
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arm or lever a small steel rubber is fixed, 
made so as to revolve freely. This when at 
work acts against the edge of the various 
templates that are used. 

On the left hand of the lower slide is a 
transverse slide, which moves to any part of 
the slide, and can be fixed with a thumb nut 
wherever required ; this slidecarriesa spindle, 
and the end nearest the lathe-head is turned 
down to fit any of the change-wheels and 
pinions, which are held on their places by 
a steel nut ard washer; the large wheels are 
filled up with a loose pad with a small hole 
and a large washer, just in the same way as 
they are used on an ordinary slide-rest. 

The motion is given to this spindle by a 
tangent-wheel and screw when the revolv- 
ing-drill is being uséd ; but when the fixed 
tool is in use the motion is given by a winch- 
handle on the end of the spindle, and the 
tangent-screw, of course, thrown out of 
gear. On the end of the spindle opposite 


Fos Gus. 


| Cal 
t ; 

WN! AFL zZ 
ne 7 , red 
nee PA ird Mt 
i il fo 
hl N 
edicts 

cw ion Zz 
; Whi 
lI; 
Y| | 
f2: Ps 7 
I 
N 
He 
= 


of 


to that which carries the whcels a metal 
flange is fitted, which carries the various 
templates, guides, &c. 

In order to make the apparatus morc 
easily under:tood, I have given txoor three 
illustrations of it, and by reference to the 
various figures ia the drawings it will, I 
hope, become perfectly clear to our readers 
as far as its application to ornamental 
lathes is concerned. Figs. 1 and 2 represent 
a face and plan-view of it respectively, A 
being the mandrel-frame and B the mandrel, 
fitted in the usual way to hardened steel 
collars, H, Fig. 1, being the eccentric 
chuck, the only difference in this part being 
that I now make them with tingent-wheels 
instead of ratched-wheels; D represents 
the material about to be worked upon, and 
is held in a cup-chuck. In front of the 
lathe-head, Fig. 1, is seen the siide-rest Z, 
being the shoe into which the socket of the 
lower slide is fitted; the side C is planed 
up in the ususl way, and on to it 13 fitted 
the metal slide F; this must be made to 
slide evenly and freely, in order to be 
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acted upon by the spring; the slide L is 
also fitted to the one F, but this is actuated 
by a screw X for adjusting the tool to 
various positions and parts of the work. 

The slide-rest is, of course fitted to a cradle 
in the usual way. Letters Rand U, Fig. 1, 
show where the radial arm is fixed, T being 
the nut and screw to fix it in the position 
required. M is the index peg, as seen in 
the drawing, but this, although shown, can- 
not be used when the apparatus isin motion, 
as the pulley is constantly on the move. N 
shows where the eccentric action is obtained 
for throwing the metal conductor into gear 
with the steel guide for screw-cutting. 
J K L represent the pulley; A with a star 
illustrates the segment apparatus. l 

Wenow come to the plan, Fig. 2, which 
gives a representation of the apparatus as 
connected to the spiral ready to work, and it 
will be readily understood by careful refer- 
ence to it. Fig. 4 shows the metal-piece J, 
which isfixed to the slide E, in whatever posi- 
tion it is wanted by the thumb-nut, i being 
the spindle which passes through the same, 
having on the one end the metal flange B, 
to which is again fixed the cam H, and when 
deep cutting is required to be donc the tan- 
gent-wheel K is used in order to create a 
slow and more powertul motion. On the 
other end of the spindle ¿į a nut is fitted to 
fix the various wheels on, the distance being 
made up by numerous metal washers to 
. bring the wheels into a line with those on 
the radial arm. Referring to Fig. 2, they 
will be seen in gear. Having so far put the 
apparatus together, the wood D should be 
surfaced over with the top slide, a fixed tool 
being placed in the top slide; and while this 
is done, it is better to put a strong tension on 
the spring, and place the fluting stop P 
against the end of the slide. When the 
work is surfaced, over the stop P may be re- 
moved and the cam H brought to bear 
against the small steel roll on the arm g. 
We will take as a beginning the plain eccen- 
tricas a cam, and if this is set out to about 
3 eccentricity, and one whole revolution of 
the tangent wheel taken, the action of the 
whole apparatus will immediately display 
itself, inasmuch as it will be clearly seen 
that, while the mandrel is making its 
revolution, the tool-siide is moved back- 
wards and forwards by the cam bear- 
ing against the projecting arm G. 
Very beautiful patterns are thus produced, 
and as I have before said, the variety is un- 
ending. The cams that up to the present 
time have been most used cve the plain 
eccentric, the ellipse—two of which ptaced 
ieross oue another produce most beautiful 
cilects—and the heart shape. I have worked 
considerably at these, and find that I can 
gct a different production at almost every 
move; and that one of the most difficult 
things to obtain is a reproduction of any 
particular pattern, unless the settings are 
most accurately taken—that is, the exact 
wheels, precise amount of eccentricity of 
the cam, and the adjustment of slide of 
eccentric chuck, if itis used. Fig. 3 shows 
a tace view, the dotted lines giving the posi- 
tion of radial arm and wheels in gear, also 
the heart-shape cam. When only very fine 
line patterns are required, the tangent- 
wheel K may be thrown out of gear, anda 
winch-handle placed upon the end of the 
spindle behind the cam, and the motion 
obtained by it. When using the plain eccen- 
tric cam, this motion is very regular; but 
when such cams as have undulated edges 
are used, the tangent-screw is quite neces- 
sary to get a smooth cut and to prevent an 
uneven pressure occurring through the cam 
shipping suddenly into a deep recess of the 
cam. 

To cut deep mouldings round the various 
figures, such as 3, 4, or 5 loops, the drilling 
instrument O, Fig. 2, is used, and having 
a variety of drills fitted to it, increases its 
its capabilities; and it is, as I say, more 


essentially necessary to use the tangent- 
wheel when deep drilling is being done. 
The fixed tool, however, is used when fine- 
line patterns for printing from are required, 
and the tool should have the under side 
well cleared, as the work itself has to turn 
sharp corners, so to speak, and if the tool is 
at all thick, it forces it to cut away the 
sharp corners of the different patterns. 
Another way to vary the pattern is to use 
the fluting stop P; when this is arranged 
so that the slide when brought forward 
by the spring butts against the stop, 
instead of completing its movement, the end 
of the pattern cut becomes square, or rather 
of a very slight curve, according to the 
diameter of the pattern, but quite a dif- 
ferent termination to what it would if the 
stop were removed ; the top slide can also be 
adjusted by its screw, so that any number 
of cuts upon a surface may be made, each 
one differing from the other. If I wrote 
for a month upon this subject, I could tell 
little more, but one practical lesson would 
clearly illustrate what it will do; it is cer- 
tainly much easier to work than the geo- 
metric chuck, and will produce an equally 
interesting variety of patterns. The in- 
ventor, who devoted a considerable amount 
of time, has, in conjunction with other 
apparatus, “produced some most beautiful 
effects, and although Capt. Dawson has 
spent so much time upon it, I am sure he 
will agree with me that it is not yet half 
worked out. I am indebted to the Captain 
for my knowledge of the apparatus, and I 
trust that some of our readers will take 
advantage of it also, as it is an addition 
worthy of any ornamental lathe, and will 
afford quite as much amusement as a geo- 
metric chuck. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


huss summer meeting of the Institution 
of Mechanical Engineers was held 
last week in Leeds, under the presidency of 
Mr. Percy G. B. Westmacott, who in his 
address took a survey of the progress of 
engineering during the last half-century, 
and called special attention to the waste of 
power still going on, notably in the form 
of the smoke nuisance. The address, how- 
ever, was mainly devoted to pointing out 
that just as railways had not ruined canal 
or road traffic, so any contrivances for 
cheapening the cost of transit cither Ly 
land or water would act directly towards 
increasing the prosperity of the country. 
The president’s address was followed by 
the reading of an interesting paper on the 
“ History of Engineering in Leeds,” by 
Mr. A. H. Meysey-Thompson. Then fol- 
lowed a paper which gave rise to an 
instructive and animated discussion, al- 
though it referred to so apparently simple a 
subject as the position of the tuyeres in 
blast furnaces. The author, Mr. Cochrane, 
gave a number of valuable details showing 
how by drawing back the tuyeres, usivg 
bigh temperature of blast, and increased 
area of hearth, considerable economy had 
been effected in two furnaces—the average 
consumption of coke per ton of iron had 
been reduced respectively to 18°35 and 18°45 
cwt. The author has made experiments as 
to the temperature in the furnace, and he 
finds the highest at a point about 14in. 
from tbe nozzle of the tuyere, the tem- 
perature diminishing towards the centre of 
the hearth. Mr. Lowthian Bell opened 
the discussion on this paper, and com- 
mended the spirit in which Mr. Cochrane 
had investigated the benefits of increased 
capacity of furnace and blast of high tempe- 
peratures; but he failed to agree as to the 
reality of the results alleged to be obtained, 
and regretted that Mr. Cochrane had not 
furnished analyses of the gas discharged 


from the furnace, which are an infallible 
criterion of the working of the furnace. Mr. 
Bell agreed with Mr. Richards as to the 
great importance of high-blast temperatures 
in low furnaces; but where the latter are 
high, he considers that the heat can be 
obtained by the combustion of coke in the 
usual way. He did not wish to deny that 
Mr. Cochrane might make iron with even 
less than 18cwt. of coke per ton; but to re- 
duce the consumption to between 16cwt. and 
17cwt. would involve the use of blast at 
a temperature cf about 2,500°, and no 
stoves sre known which can yield this 
temperature, and blast so heated could 
not be conveyed in iron pipes. The dis- 
cussion extended into the second day, and 
the president, in closing it, pointed out that 
any thing that bore on the economical pro- 
duction of iron was of interest to mechanical 
engineers. It is obvious, however, that a 
discussion of matters which can be settled 
only by practical experiments is a waste of 
time; and if Mr. Cochrane can make iron 
with less coke than anybody else, it is so 
much to his advantage, and his rivals might 
either copy his practice or adopt their own 
in silence. Possibly, however, the discussion 
will serve to draw attention to the subject, 
and lead to other experiments having for 
their object the development of economy. 
The next paper was read by the secretary 
on ‘‘Mining Machinery,” by Mr. Henry 
Davey, of Leeds, and this also led to a lively 
discussion, chiefly on the best means of pre- 
venting colliery explosions. Mr. Davey, 
writing of underground application of power, 
expressed the opinion that compressed air, 
though very convenient, was not very 
efficient—the useful effect being only from 
25 to 3¢ per cent. of the power employed to 
compress the air. Hydraulic engines give, 
under suitable conditions, an efiiciency of 
from 50 to 60 per cent., and are preferable 
to compressed air; but in Mr. Davey’s 
opinion it is possible that mechanical opera~ 
tions underground which do not require 
more than small powers, may eventually be 
performed by means of electricity transmitted 
from a dynamo at the surface. He, how- 
ever, thought that the gas-engine, or rather 
the hot-air engine, worked by quick com- 
bustion of gas, was likely to play an im- 
portant part in mining, as well as in other 
spheres of industry. Mr. Davey’s views as 
to the uses of compressed air were naturally 
criticised by several speakers, for it is ob- 
vious that in all mining operations there 
is a special advantage in the use of 
air, which, having done its work, can be 
discharged in a cold state into the atmo- 
shere of the mine. In the case of water 
there is obviously a loss of useful effect, 
as the descending column is barely sufficient 
to force the water up again, and the effective 
power in the mine is consequently less than 
that indicated by the pumps at the surface. 
Several speakers advocated the use of com- 
pressed air, and Mr. Jeremiah Head drew 
attention to the better ventilation of mines. 
In two papers read at the meeting reference 
was made to the gradual replacement of the 
old furnace system of ventilation by fans, 
which latter are considered to leave nothing 
more for the engineers todo. Within the 
last twelve months, however, there have 
been at least twelve explosions attended 
with terrible loss of life, and Mr. Head be- 
lieves that the use of the fan increases the 
risk of explosion. If a colliery owner learns 
that there is a fall in the barometer, all 
that he can do is to set the fan working 
quicker, which has the effect of still further 
relieving atmospheric pressure in the mine, 
and actually induces the exudation of gas 
from the coal in greater quantities. Mr. 
Head suggested that the proper method of 
ventilating mines would be to force air to 
the extreme ends of the workings, and allow 
it to flow back as it could, by which means 
a pressure would be kept on the face of the 
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coal, and the dangerous gas would be pre- 
vented to a certain extent from escaping. 
Mr. H. Smith asked if it was not possible to 
discover some material possessing ‘‘ chemical 
sponginess’’ which would absorb the fire- 
damp, and render it inert; but the sug- 
gestion was met by an expressive ‘‘ shake of 
the head ” only. The general result of the 
discussion may be said to be that air-engines 
are more convenient, but less economical, 
than hydraulic apparatus; and it is strange 
that their convenience being acknowledged, 
no one should have pointed out that they 
afford a means of working a mine by 
means of a pressure of air instead of by 
exhausting the air and creating a current 
which is supposed to sweep fire-damp out of 
the mine, but unfortunately does not. Mr. 
Davey thought that ultimately electricity 
would be utilised in mines, but some of the 
speakers pointed out that there must 
always be great risk of sparks exploding 
any mixture of gas and air which might 
happen to be near the wires. Still, wemay 
hope with Mr. Davey that the time is not 
far distant when tall chimneys will cease to 
pour out ‘‘ blackness ” over the towns and 
fields, and that coal will eventually be 
consumed entirely in the shape of gas, or 
be burnt under pressure; but we are 
afraid it will be some time before he 
gas-engiue becomes the universal prime 
mover, and electricity is utilised as the 
means of transmitting power. 

A paper, by Mr.J. H. Wicksteed, of Leeds, 
on a ‘‘ Single-Lever Testing Machine,” was 
read by the secretary. The machine de- 
scribed is a fifty-ton of the steelyard type, 
in which the novelties are the travelling of 
the weight beyond the fulcrum on to the 
short end of the lever until a point is reached 
where the long end is balanced ; the arrange- 
ment of a non-pendulous travelling weight 
of which the centre of gravity moves along 
a centre linc drawn through the point of 
support and the point of attachment of the 


was one of the Forth Bridge, consisting of 
two spans of 1,700ft., and two of 675ft., 
the clear headway above high-water being 
150ft. The highest part of the bridge above 
high-water will be 345ft., and 42,000 tons 
of steel will be used in the construction. 
train-boat and an hydraulic hoist, as used 
on the Aire and Calder navigation also 
attracted attention, as did a creamer, the 
invention of Mr. G. De Laval, of Sweden, 
which is said to be capable of separating 
the cream from sixty gallons of milk in an 
hour, leaving only 0°3 per cent. of fat in the 
skim-milk. 
Hull, and visits to many of the works in the 
neighbourhood of Leeds, finished a well- 
attended mecting. 


A 


Excursions to Bradford and 


IMPROVEMENTS IN SECONDARY 


BATTERIES. 


HE accumulator, or storage-battery, is now 
recognised as forming an essential portion 


of many installations of the electric light, 
especially under conditions where there is a 
difficulty in keeping the prime mover constantly 
at work. It is not surprising, therefore, that 


amongst the numerous applications for patents 
in connection with electrical matters, ‘‘inven- 
tions’ of secondary batteries should form a 
large percentage. In one for which Mr. R. 
Kennedy, of Glasgow, obtained provisional 
protection a plate of clean lead is coated with a 
layer of lead dioxide or peroxide, and laid in a 
bath filled with dilute acid. A sheet of lead 
being suspended over it, current is sent through, 
anda deposit of close-grained, spongy lead is 
formed on the lower plate, which can then be 
cut up to suitable sizes, and covered with a coat 
of lead dioxide, obtained by passing chlorine 
through lead monoxide, and subsequently 
mixing the product with glycerine. The plates 
cut from the upper sheets of the preliminary 
bath are coated with a paint formed of water, 
glycerine, lead dioxide, and lead sulphate. 


Messre. Liardet and Donnithorne have obtained 


a patent which covers a variety of arrange- 


tated sulphur acting as a resistance. 


of mercuric sulphide. 
pateats for secondary batteries, the value of 


points of novelty, is described in the specifica- 
tion of S. Cohne, of London. 
patentee applies to a sheet of lead a layer of 
mercuric sulphide (HgS) in the form of cinnabar 
or vermilion. 
into the form of a box or of a spiral, and is used 
as the positive electrode of the battery. A 
second sheet is prepared in the same way ior 
the negative electrode. 
forated and placed in a cell of dilute sulphuric 
acid. As soon as the current enters hydrogen 
is liberated, which reduces the mercuric sul- 
phide, gradually causing a deposition of me- 
tallic mercury on the surface of the lead. 
Immediately the effects of polarisation are mani- 
fested, local action disappears, then the amelgam 
formed, without being destructive to the lead, 


In this cuse the 


The coated lead sheet is bent 


Both sheets are per- 


decomposes the water, and in that way hydrogen 


is always conserved, and travels backwards and 
forwards as the cells are charged and discharged, 


aud peroxide of lead is thus formed, the precipi- 
Sulphate 
of mercury (Hg,OSO,) may be used in place 
These are a few of many 


which may be safely said to be an unknowr 


quantity. 


WINE FROM BEETROOT. 


i phylloxera has caused so great a de- 

struction amongst the vineyards of France, 
that the wine trade has experienced a serious 
decline, and many ingenious inventors in that 
country have been considering how they can 
best meet the demand. The importation of 
cheap wines from Italy and Spain, to be 
‘‘married’’ in France, is obviously too common- 
place a device to satisfy the requirements, and 
we accordingly find that amongst British patents 
is one taken out by the Messrs. Brin, of Paris, 
for the production of red and white wine from 
beetroot. The inventors, when desirous of pro- 
ducing red wine, use the red beets, preferably 
cooked, in order to preserve as much as possible 
of the colouring matter. That beetroot should 
be chosen which has not the bad taste 
developed during fermentation ; that is, it must 
be of very good quality and be well washed, 
The cooking takes place in & boiler, or with 


sample; and the indifferent equilibrium of 
the whole, which is attained by arranging 
the weight of the lever and all its attach- 
ments symmetrically above and below this 
centre linc. Several members who have 
seen the machine at work spoke of the 
delicacy with which it tested and of the 
rapidity with which it could be operated, 
Mr. Head, indeed, saying that he could not 
conceive of enytbing simpler, quicker, 


ments, viz., cells packed with lead shot, cells 
filled with hollow balls of lead, which latter are 
made by coating with lead soluble substances 
in the form of spheres, and subsequently dis- 
solving out the cores; cells filled with broken 
charcoal, coke, asbestos, c., coated with 
metallic lead, lead deposited from a salt, such 
as the acetate, by means of zinc, lead plates at- 
tached to compressed cakes of red lead. Other 
cakes may be employed, obtained by mixing red 
oxide of lead with plaster of Paris or cement, 


more facility, in a digester, or simply by free 
steam; at this stage it is reduced to pulp by 
means of suitable pulping apparatus, and the 
more completely it is pulped, the better the 
result will be. The pulp may at this stage be 
put to ferment, but it is preferred to place it in 
very strong lincn cloths or canvas bags and then 
submit it to powerful pressure, in order to 
extract from it the greatest amount of juice 
possible. This juice is immediately put into 
vessels preferably made of wood, which are 
Tine divided 


handier, or more accurate. The other papers 
read were ‘‘On Governing Engines by 
Regulating the Expansion,” by Mr. Wilson 
Hartnell, and on the ‘‘ Fromentin Boiler- 
Feeder,” by Mr. John Hayes. Prof. Rucker 
delivered an address ‘‘On Lighting and the 
Transmission of Power by Electricity”; Mr. 
Crampton lectured on his hydraulic system 
for excavating the Channel Tunnel auto- 
matically; and Mr. Fletcher repeated his 
lecture ‘‘On Flamcless Combustion.” Mr. 
Crampton’s method of excavating the tunnel 
is, in some points, novel. The advance of 
one yard per hour in a tunnel 36ft. in 
diameter involves the removal of 170 cubic 
yards, or 250 tons of chalk; and a simple 
calculation will suffice to show that the re- 
moval of such amass from the face of the 
working to the surface is no light labour. 
Mr. Crampton proposes to use hydraulic 
engines, which will work under a pressure 
of about 7001b. per square inch. The quan- 
tity of water used will be about three times 
the weight of the chalk débris, which will 
be reduced to a ‘“‘sludge,”’ that can be raised 
comparatively easily without interruption, 
telescope pipes being provided which will 
extend the length of the mains sufficiently 
to compnsate for the advance made in 24 
hours. Astoppage would then be made to put 
in another length of pipe. By this means the 
shaft would be left comparatively free for 
the lowering of the materials needed to line 
the tunnel. At the conversazione the electric 
light was exhibited, and amongst the models 


china clay, powdered glass, &c. 
porous lead, obtained by filling a cell having 
two compartments divided by a porous wall, 
with acetato of lead solution, and immersing 
therein as electrodes two plates of zinc in suit- 
able jackets, and as soon as the zinc is dissolved 
and replaced by metallic lead, drawing off the 
solution and replacing it by acidified water. In 
cases where the cells are started with metallic 
lead plates peroxides of hydrogen are added to 
the acid to assist in the formation of peroxide of 
lead. In this specification it is stated that 
porous lead may be obtained direct from lead 
ore by dissolving the latter in acid and precipi- 
tating the metal by zinc. Another plan has 
been patented on behalf of Herr Buttcher, of 
Leipsic. In this case a solution of pure sul- 
phate of zinc is decomposed by a current, and 
zinc is deposited on a plate ‘of thin sheet zinc. 
As an anode thin lead foil is employed, after 
having been previously prepared by folding it 
lengthways from top to bottom in order to in- 
crease its surface. The lead is dipped into an 
aqueous paste of pure litharge prepared with 
the zinc solution, and is coated with a thick 
layer of the emulsion. The oxygen coming in 
contact with the lead plate forms on its surface 
an exceedingly thin layer of peroxide. By 
closing the circuit the previously-deposited zinc 
is re-dissolved, and the original sulphate of zinc 
produced, while the hydrogen reduces into 
tinely-divided lead not only the peroxide, but 
also a part of the lead plate. By a new re- 
generative current zinc is again deposited on the 
zinc plate, while the recently reduced lead is 
oxidised to peroxide. A few repetitions will, it 
is said, render the cell ready for use. Yet 
another invention, which, at least, has some 


specially intended to hold it during the fermenta- 
tion, curefully avoiding its coming in contact 
with any metal: these receivers may, however, 

be made uf brick lined inside with a thick layer 

of Portland cement or other silicate. These 

receivers or regervoirs are internally provided 

with serpentine coils for steam or for hot 

water, or even free steam. By this means the 

process of fermentation may be regulated at- 
will. The juice of the beetroot, to which may 

be added, if desired, a certain quantity of water, | 
is immediately put into fermentation, so as to 

transform the entire mass into juice of a vinous 

nature ; the substances are then added which 

are necessary to finish the work called fementa- 

tion: these products are sprouting barley or 

malt, the yeast of beer or of grains, of elices of 

apple, or pearl barley. Alcohol may be added 

in quantity according to the strength oi wine 

desired to be produced. As soon as the work 

of fermentation is finished, the whole of the 

liquid maes is strained by means of tannin: 

then it is allowed to rest one or two nights and 

filtered, should that be thought necessary, and 

is allowed to cool. The wine obtained by this 

process is said to porsess all the qualities of 

grape-wine ; the remainder of the treatment is 

the same as for wine obtained from grape-juice. 

Theso wines, owing to their sacchariferous 

qualities, will much improve wines poor in 

sweetness and rich in tannin. According to 

requirement, alcohol may be added and tartaric 

acid when more power is required to be given 

to it as well as colour and perfume. 

Raw beetroot may be employed; but from the 
trials already made, it has been found preferable 
to cook it first, if only to force it to expand by 
the heat and to yield all its sugar to the mixing 
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waters which are increased as desired. Besides, 
the cooked beetroot produces wines of better 
taste and much finer than when the beetroot is 
used uncooked. 

To make white wine, the white beetroot is used 
either cooked or raw: it is treated like the red 
beetroot, but, at the moment of fermentation, 
a little nitric acid is added. Afterwards the 
whole of the liquid contained in the fermenting 
receivers is shaken and the juice of sprouting 
barley, or malted or natural barley roughly 
ground is added. It is by this process a 
“í natural wine ”’ is said to be produced of very 
great service in an alimentary point of view. The 
pure beetroot red wine has such a brilliant 
colour that it can be employed with great 
advantage to colour and enrich all natural wines 
deficient in colour as well as in condition, and 
. for crossing or blending with glucose wines of 
all kinds. 


‘THE AMERICAN TRICYCLE SKATE. 


W" give an illustration of the new Ameri- 
can Tricycle Skate, said to be the fastest 
skate ever invented; twenty miles can be done 
with it. It is reported to act as well upon any 
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ordinary surface, floor, carpet, &c., as any ice 
skate under the most favourable conditions, and 
to admit of any figure or evolutions possible in 
any other skate. The inventor is Mr. J. F. 
Walter, of 7, Queen’s-road, Bayswater, W. 


CART AND WHEELMAKING.—XVII. 
By J. Cuartes Kina. 
(Continued from page 254.) 


AVING described the processes of painting 
and varnishing carts, which sbould 
always be done as the various parts sre com- 
pleted progressively, to ensure that the wood- 
work shall have ample coats of colour to preserve 
it from decay, and the ironwork bearings from 
rust. I continue the description of tho iron- 
work. 
Next to the axle of a cart, the chief pieces of 
ironwork are the sprivgs; on these depend rot 


only ease to riders, but lessened draught and 
weight, clegance of design and durability of the 
whole structure. 

As carriage spring-making isa special craft 
in smiths’ work, and somewhat a trade mystery 
in some of its processes, requiring experience and 


keen technical application for designing, 
forging, and tempering steel, to ensure sound 
and serviceable work. I propose briefly to 
illustrate and describe the principles upon which 
all springs of steel, or steel and leather combined, 
are designed, forged, and tempered, with their 
adjustment for carts. 

The use of steel springs for vehicles does not 
date back more than three centuries in this 
country; before their use, the shafts of the 
vehicles of light weight were made to serve as 
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the yielding medium, the same asthe Tartar 
sledge of tree branches is now made to serve the 
same purpose. 

As it may interest some persons who are 
meking carts, an illustration of a Tartar sledge 
(Fig. 1) will eerve to point out the initial designs 
of springs of steel in vse in the best vehicles of 
the cart builder. 

Here we see branches of trees and thongs of 
ee are all that are used in making up this 
sledge. 

Although the branches of trees are lashed 
together £o roughly, there is an obvious design 
in the form and arrangement of the bearing 
parts to ensure a yielding, springy structure, 
capable, with the aid of skins or matting, of 
carrying a family or merchandise, the bent ends 
of the upper-frame serving to support a rough 
canopy for shelter. 

By comparing the sledge with drawings of 
the three forms of springs in use in modern 
vehicles, the resemblance will be obvious. 


Fig. B is technically termed an ‘‘ elbow- 
spring ’’ or half-epring, such as is used at the. 
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back of broughams and on the common -hand- 
barrow ; this is seen at B on the sledge. 

Fig. D is termed a Cee-spring, used on the 
best and most costly carriages, ensuring the 
maximum of ease without jarring vibrations; 
this form is on the sledge, the cross bar E being 
the fuloram over which it yields. 

Fig. Ais an elliptic-spring, to be seen on 
almost every four-wheeled carriage. 

It is formed of two bow-springs coupled at 
their ends. In the sledge, the form of one-half 
or the top of the elliptic spring is seen in the 
long shafts from Ato B. In earts, the lower 
half or bow is used, attached to the shafts by 
scroll-irons, in form as marked on the illustration, 
Fig. 1, by the dotted line S. l 

Perhaps some readers may have seen the 
antique gig at the South Kensington Museum, 
about three hundred years old, the workmanship 
of which would. put to shame by comparison 
many a gig or cart made now, with all our 
appliances of art and science; there are no 
springs but the long shafts which have a bow- 
string support, similar to the line L in the 
illustration, intended to resist excessive strain. 

Bow-springs may be considered the most 
fitting springs for carts, though elliptic may be 
used with advantage for light pony traps. 

For medium sized dog-carts, bow-springs are 
made about 4ft. long, 2in. wide, with six 
‘*leaves’’ or ‘‘plates,’’ as they are technically 
termed; each plate is made to graduate in 
length and thickness, till the shortest plate, 
which rests for its bearing on the axle, is only 
12in. long. ‘Of the six plates, the longest is 
termed the “‘ back-plate,’’ the next the second 
plate, and so on, up to the shortest. The steel 
is specially made for springs, and of thicknesses 
varying from 3-16th to 5-16th of an inch. 

The back-plate and sixth plate are best if of 
iin, thick, the rest, up to the sixth, 1-32ad of an 
inch less thickness. 

The bow of the spring technically termed the 
‘*compass’’ of the spring, is usually about Gin. 
from a straight line before the springs have the 
weight of body and carriage on them. 

In diagram O, Fig. 2, is shown a bow-string 
with the plates arranged, each one about žin. 
more span than the next larger plate above it, 
as far as the third plate, when the span is 
lessened on each shorter plate till it is only about 
jin more span on the short plate. This extra 
span is technically termed the force of the 
plates; the bolt through all the plates, about lin. 
from the middle distance from each end, draws 
the open span-plates to a close fit. 

To prevent the plates slipping edgeways 
beyond each other at the ends, a nib is punched 
on each plate, about where the dots are on the 
diagram, and a sunk ‘‘slit”’ is recessed into each 
other plate to receive the nib opposite to each. 

As working steel is different to working iron, 
especially in spring-making, I propose to detail 
the methods adopted, and forms of tools used 
for spring-making, how to ‘‘draw’’ steel, 
‘* hardon,’’ and ‘‘temper’”’ for springs for carts. 


(To be continued.) z 


PRACTICAL NOTES ON PLUMBING.— 
XL.* 


By P. J. Davies, H.M.A.S.P., &e. 
(Continued from page 537.) 
The New Machine. 


AS lead-burning machines should be of a 
cylindrical form, aud of a size suitable to 
tho class of work intended. A machine suitable 
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for ono job may be found very unsuitable for|&c. A 14 or 2in. screwed plug will be best, 


another. I myself have five sizes, varying from 
6in. upwards. The large machines are the most 
profitable, and work with less attention than 
the smaller ones. A 6in. machine is very suitable 
for fixing soil pipes, burning lead on roofs, and 


fixed on the end of the emptying pipe for 
closing. Copper or lead is the best material, 
but for such pluga, a 2in. boss and an iron plug 
may be used; but this plug requires renewing 
about every six months, so that a lead one will 


general running about on buildings, chemical | be the best. Now fix, as shown at CT, a 4in., 


works, &c. A middle sized machine suitable for 
cisterns is llin. in diameter, and a stock machine 
from 18in. to 24in; such a machine I have now in 
use for burning up all my soil-pipes. 
kind of soil-pipes thus produced are the best to 
be had, simply because the metal of which they 
are formed will be of one uniform thickness 
throughout, and of a far better quality than is 
generally to be obtained. I also find that there 
is a considerable saving when it is requisite to 
bend the pipe. the lead being much softer for 

ummying. Fig. 228 represents a properly con- 
structed lead~burning machine: this will be 
found to be light, strong, portable, self cleansing, 
and lasting; besides this, the material is so 
arranged that it is put into a stronger and more 
pleasing shape to meet the eye, and appears 
what it is, a nice piece of workmanship, a great 
desideratum with most plumbers, for who 
would care to carry an ugly square wooden box 
about with them when they can have a neat and 
compact small circular instrument quarter the 
size, not one sixth part of the weight, and 
capable of doing doubie the work with half the 
amount of acid ? 

This machine is constructed asfollows: With 
suitable sized pieces of 41b. or 51b. sheet-leadform 
the sides, or the top and bottom parts. Suppose 
it to be a 9in. machine these pieces will then be 
about 3ft. by lft. 6in., 3in. being taken up to 
form the beads JL, Fig. 228, and 2in. for lap at 
K, leaving the machine to stand 2ft. 7in. high ; 
plane up the edges, and square the top and bot- 
tom, next turn the lead upon a mandrel, not 
necessarily the size of the machine, and get the 
seam burntup. Here the first difficulty presents 
itself, and one that has kept hundreds of men 
out of the lead-burning branch of the trade. 


For a trial machine instead of burnirg up, 
solder it with as coarse a solder as you can use, 
for it is the tin in the solder that the acid eats 
away, hence the reason for using coarse solder, 

this will last you a month or eo to practise 
with until you can burn one up properly); next 
turn the bottom bead J, and if you do not intend 
to case the machine, turn the topbead. Having 
got so far, cut three pieces of lb. or 6lb. lead for 
the bottom, middle, and top, which must be large 
enough fortheturn-up of edge: r flange, then burn 
the pipe P (with the bottom end cut as shown at 
VU, Fig. 230,) and the pipe I to the middle parti- 
tion, and fix this partition as shown in the 
diagram to the top part of the bottom chamber 
ofthe machine. Great care should be taken in 
making the joints perfectly watertight, for you 
cannot do anything to them after the machine is 
put together ; next shave or clean the inside and 
outside parts to be burned together, and slip 
the top chamber into the bottom, say 2in., and 
let it fit quite tight, then burnit together. Now 
form the bottom, with the well and grating, to 
be fixed as shown in the diagram. From the top 
of the grating to the bottom of the acid pips 
should be 5in., the grating to have a quantity of 
Zin holes. The use of this grating is that the 
zinc may rest upon it, so that all the acid may 
drain into the well of the machine, and also to 
keep the zinc perfectly dry when not generating 
gas. Care must be taken to fix the grating cr 
strainer in such a manner that the small parte 
of the zinc cannot get through and into the well, 
otherwise the zinc would be continually acted 
upon by theacid, andthe machine wouldconstantly 
generate gas, throwing it up the pipe PR in 
bubbles at intervals, which of course means a 
waste of acid and zinc; the same thing will 
happen should the zinc have very rough surfaces, 
because the acid hangs to the zinc. If the holes 
in the strainer be too small, the machine will 
work irregularly, and cause the gas to jump, by 
reason of the oxide of zinc closing them up; the 
same effect will be produced should the oxide get 
into the well in large quantities to stop up 
the acid pipe. Now fix the top, H, by cutting 
a hole for the pipe I, and a !3in. hole 
for the pouring in of the acid and water, 
burn it to the top edge of the machine, as 
shown. This top, shoald the machine throw up, 
prevents the acid from flying about. Next fix 
a lin. or 2in. piece of lead pipe into the side of 
the well, as shown at Q, this serves to empty 
the machine, and to drain off the oxide of zinc, 


bin., or Gin. cap and screw; the latter size is 
best, because it admits of large pieces of zinc 
being put inte the machine. This cap and screw 


The | may be soldered on, as the acid is not supposed 


to come into contact with it; then fix a 3 good 
gas cock on the pipe I as shown, but at least 
4in. above the top of the machine, out of the 
way of the acid. Next get a l}in. block cut to 
fit in the bottom to support it. The centre of 
the middle partition may be partly supported by 
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the acid pipe resting upon the bottom of the 
well, but care must be taken in cutting this 
pipe, so that the end be not stopped up by 
resting on the bottom, otherwise it will hinder 
the acid water passing from one chamber to 
another; the bottom of the acid pipe may be 
cut, as stown at TV, Fig. 230 (hereafter). If 
the machine is to have a casing K (a thing I 
recommend), use copper, and keep it well 
blacked over with Japan black. This casing 
answers two purposes: it prevents the lead from 
being damaged, and causes the machine, by 
keeping the heat in, to work better. The 
joints or seams of the casing may be soldered 
up. 

j (To be continued.) 


PORTABLE engines of 8 horse-power can be 
obtained in New South Wales for £260, but in 
Victoria, owing to the duty, they cost £310 each. 
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BRITISH ASSOCIATION.—PRESI- 


DENT’S ADDRESS. 


T the fifty-second meeting of the British Asso- 
A ciation for the Advancement of Science, 
commenced at Southampton on the 23rd of August, 
Dr. C. W. Siemens, the president, delivered an 
address as follows: f 

After alluding to the death of Darwin, and the 
untimely decease of the hon. secretary, Prof. F. M. 
Balfour, who recently lost his life in an attempt to 
ascend the Aiguille Blanche de Penteret, Dr. 
Siemens proceeded :—Since the days of the first 
nieeting of the Association in York in 1831, great 
changes have taken place in the means at our dis- 
posal for exchanging views, either personally or 
through the medium of type. The creation of the 
railway system has enabled congenial minds to 
attend frequent meetings of those special societies 
which have sprung into existence since the founda- 
tion of the British Association, amongst which I need 
only name here the Physical, Geographical, Me- 
teorological, Anthropological, and Linnean, culti- 
vating abstract science; and the Institution of 
Mechanical Engineers, the Institution of Naval 
Architects, the Iron and Steel Institute, the Society 
of Telegraph Engineers and Electricians, the Gas 
Institute, the Sanitary Institute, and the Society. 
of Chemical Industry, representing applied science. 
If we consider further the extraordinary develop- 
ment of ecientific journalism which has taken place, 
it cannot surprise us when we meet with expressions 
of opinion to the effect that the British Association 
has fulfilled its mission, and should now yield its 
place to those special Societies it has served to call 
into existence. On the other hand, it may be urged 
that the brilliant success of last year’s Anniversary 
Meeting, enhanced by the comprehensive address . 
delivered on that occasion by my distinguished 
predecessor in office, Sir John Lubbock, has roved, 
at least, that the British Association is not dead in - 
the affections of its members, and it behoves us at 
this, the first ordinary gathering in the second half- 
century, to consider what are the strong points to 
rely upon for the continuance of a career of success 
and usefulness. If the facilities brought home to. 
our doors of acquiring scientific information have 
increased, the necessities for scientific inquiry have 
increased in a greater ratio. The time was when 
science was cultivated only by thefew, who looked 
upon its application to the arts and manufactures 
as almost beneath their consideration ; this they 
were content to leave in the hands of others, who, 
with only commercial aims in view, did not aspire 
to further the objects of science for its own sake, 
but thought only of benefiting by its teachings. 
Progress could not be rapid under this condition of 
things, because the man of pure science rarely 
pursued his inquiry beyond the mere enunciation of 
a physical or cheris principle, whilst the simple 

ractitioner was at a loss how to harmonise the new 
Enowled ge with the stock of information which 
formed his mental capital in trade. 


Theoretical and Applied Science. 


The advancement of the last fifty years has, I 
venture to submit, rendered theory and practice so 
interdependent, that an intimate union between 
them is a matter of absolute necessity for our 
future progress. Take, for instance, the art of 
dyeing, aud we find that the discovery of new 
colouring matters derived from waste products, 
such as coal-tar, completely changes its practice, 
and renders an intimate knowledge of the science 
of chemistry a matter of absolute necessity to the 
practitioner. In telegraphy and in the new arts 
of applying electricity to lighting, to the trans- 
mission of power, and to metallurgical operations, 
problems arise at every turn, requiring for their 
solution not only an intimate acquaintance with, 
but, a positive advance upon, electrical science, as: 
established by purely theoretical research in the 
laboratory. In general engineering the mere 
practical art of constructing a machine so designed 
and proportioned as to produce mechanically the 
desired effect, would suffice no longer. Our in- 
creased knowledge of the nature of the mutual re- 
lations between the different forms of energy makes 
us see clearly what are the theoretical limits of 
effect; these, although beyond our absolute reach, 
may be looked upon as the asymptotes to be 
approached indefinitely by the hyperbolic course of 
practical progress, of which we should never lose 
sight. Cases arise, moreover, where the introduc- 
tion of new materials of construction, or the call 
for new effects, renders former rules wholly 
insufficient. In all these cases practical knowledge 
has to go hand in hand with advanced science in 
order to accomplish the desired end. Far be it from 
me to think lightly of the ardent students of nature, 
who, in their devotion to research, do not allow 
their minds to travel into the regions of utilitarian- 
ism and of self-interest. These, the high priests of 
science, command our utmost admiratiun; but it is 
not to them that we can look for our current progress 
in practical science, much less can we look for it to 
the ‘rule of thumb”’ practitioner, who is guided 
by what comes nearer to instinct than to reason. It 
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is to the man of science, who also gives attention to 
practical questions, and to the practitioner, who 
devotes part of his time to the prosecution of strictly 
scientific investigations, that we owe the rapid 
progress of the present day, both merging more 
and more into one class, that of pioneers in the 
domain of nature. It is such men that Archimedes 
must have desired when he refused: to teach his 
disciples the art of constructing his powerful ballistic 
engines, exhorting them to give their attention to 
the principles involved in their construction, and 
that Telford, the founder of the Institution of Civil 
Engineers, must have had in his mind’s eye, when 
he defined civil engineering as ‘‘ the art of directing 
the great sources of power in nature.” 

These considerations may serve to show that 
although we see the men of both abstract and applied 
science group themselves in minor bodies for the 
better prosecution of special objects, the points of 
contact between the different branches of knowledge 
are ever multiplying, all tending to form part of a 
mighty tree—the tree of modern science—under 
whose ample shadow its cultivators will find it both 
profitable and pleasant to meet, at least once a 
year; and considering that this tree is not the 
growth of one country only, but spreads both its 
roots and branches far and wide, it appears desir- 
able that at these yearly gatherings other nations 
should be more fully represented than has hitherto 
been the case. The subjects discussed at our meest- 
ings are without exception of general interest, but 
many of them bear an international character, such 
as the systematic collection of magnetic, astro- 
nomical, meteorological, and geodetical observa- 
tions, the formation of a universal code for signal- 
ling at sea, and for distinguishing lighthouses, and 
especially the settlement of scientific nomenclatures 
and units of measurement, regarding all of which 
an international accord is a matter of the utmost 
practical importance. 

As regards the measures of length and weight it 
is to be regretted that this country still stands 
aloof from the movement initiated in France to- 
wards the close of last century; but considering 
that in scientific work metrical measure is now al- 
most universally adopted, and that its use has been 
already legalised in this country, I venture to hope 
that its universal adoption for commercial purposes 
will soon follow as a matter of course. The 
practical advantages of such a measure to the 
trade of this country would, I am convinced, be 
very great, for English goods, such as machinery 
or metal rolled to current sections, are now 
almost excluded from the continental market, owing 
to the unit measure employed in their production. 
The principal impediment to the adoption of the 
metre consists in the strange anomaly that although 
it is legal to use that measure in commerce, and 
although a copy of the standard metre is kept in the 
Standards’ Department of the Board of Trade, it 
is impossible to procure legalised rods representing 
it, and to use a non-legalised copy of a standard in 
commerce is deemed fraudulent. Would it not be 
desirable that the British Association should en- 
deavour to bring about the use in this country of 
the metre and kilogramme, and, as a preliminary 
step, petition the Government to be represented on 
the International Metrical Commission, whose 
admirable eatablishment at Sévres possesses, inde- 
pendently of its practical work, considerable 
scientific interest, as a well-found laboratory for 
developing methods of precise measurement ? 


Electrical Measures. 


Next inimportance to accurate measures of length, 
weight, and time, stand, for the purposes of modern 
science, those of electricity. The remarkably clear 
lines separating conductors from non-conductors of 
electricity, and magnetic from non-magnetic sub- 
stances, enable us to measure electrical quantities 
and effects with almost mathematical precision ; 
and although the ultimate nature of this, the 
youngest scientifically investigated form of energy, 
is yet wrapped in mystery, its laws are the most 
clearly established, and its measuring instruments 
(galvanometers, electrometers, and magnetometers) 
are amongst the most accurate in physical science. 
Nor could any branch of science or industry ve 
named in which electrical phenomena do not occur 
to exercise their direct and important influence. 
If, then, electricity stands foremcst amongst the 
exact sciences, it follows that its unit measures 
should be determined with the utmost accuracy. 
Yet, 20 years ago, very little advance had been 
made towards the adoption of a rational system. 
Ohm had, it is true, given us the fixed relations 
existing between electromotive force, resistance, 
and quantity of current; Joule had established the 
dynamical equ valent of heat and electricity ; and 
Gauss and Weber had proposed their elaborate sys- 
tem of absolute magnetic measurement. Bt these 
invaluable researches appeared only as isolated 
efforts, when, in 1862, the Electric Unit Committee 
was appointed by the British Association, at the 
instance of Sir William Thomson; and it is to the 
long-continued activity of this committee that the 
world is indebted for a consistent and practical 
system of measurement, which, after being modi- 


fied in details, received universal sanction last year 
by the International Electrical Congress assembled 
at Paris. At that Congress, which was attended 
officially by the leading physicists of all civilised 
countries, the attempt was successfully made to 
bring about a union between the statical 
system of measurement that had been fol- 
lowed in Germany and some other countries, 
and the ma 
loped by the ritish 
geometrical measure of resistance, the (Werner) 
Siemens unit, that had been generally adopted 
abroad, and the British Association unit intended 
as a multiple of Weber’s absolute unit, though not 
entirely fulfilling that condition. The Congress, 
while adopting the absolute system oi the British 
Association, referred the final determination of the 
unit measure of resistance to an International 
Committee, to be appointed by the representatives 
of the several Governments; they decided to re- 
tain the mercury standard for reproduction and 
comparison, by which means the advantages of 
both systems are happily combined, and much 
valuable labour is utilised ; only, instead of ex- 
pressing electrical quantities directly in absolute 
measure, the Congress has embodied a consistent 
system, based on the Ohm, in which the units are 
of a value convenient for practical measurements. 
In this, which we must hereafter know as the 
‘‘practical system,” as distinguished from the 
‘absolute system,” the units are named after 
leading physicists, the Ohm, Ampére, Volt, Cou- 
lomb, and Farad. 


etic, or dynamical, system deve- 


Association, also, between the 


I would venture to suggest that two further 


units might, with advantage, be added to the 
system decided on by the International Congress 
at Paris. 
netic quantity or pole. 
and few will regard otherwise than with satisfac- 
tion the suggestion of Clausius that the unit should 
be called a ‘‘ Weber,” thus retaining a name most 
closely connected with electrical measurements, 
and only omitted by the Congress in order to avoid 
the risk of confusion in the magnitude of the unit 
current with which his name had been formerly 


The first of these is the unit of mag- 
It is of much importance, 


associated. ; 
The other unit I should suggest adding to the 


list is that of power. The power conveyed by a 
current of an Ampère through the difference of 
potential of a Volt is the unit consistent with the 


practical system. It might be appropriately called 


a Watt, in honour of that master-mind in mechani- 


cal science, James Watt. He it was who first had 


a clear physical conception of power, and gave a 
rational method of measuring it. 
expresses the rate of an Ampère multiplied by a 
Volt, whilst a horse-power is 746 Watts, and a 


A Watt, then, 


Cheval de Vapeur 735. 
The system of electro-magnetic units would 


then be :— 


C.G.S 

Units. 

(1) Weber,-the unit of magnetic quantity = 10° 

(2) Ohm. j) ie resistance = 10’ 
(3) Volt y 5, electromotive 

force = 10° 

(4) Ampère 3 5 current = 107 

(5) Coulomb ž ,, 45 quantity = 107} 

(6) Watt i j power = 10 

(7) Farad i T capacity = 10° 


The word energy was first used by Young in a 
scientific sense, and represents a conception of 
recent date, being ithe outcome of the labours of 
Carnot, Mayer, Joule, Grove, Clausius, Clerk- 
Maxwell, Thomson, Stokes, Helmholtz, Macquorn- 
Rankine, and other labourers, who have accom- 
plished for the science regarding the forces in 
vature what we owe to Lavoisier, Dalton, Ber- 
zelius, Liebig, and others, as regards chemistry. In 
this short word energy we find all the efforts in 
nature, including electricity, heat, light, chemical 
action, and dynamics, equally represented, forming, 
to use Dr. Tyndall’s apt expression, so many 
‘“‘modes of motion.” It will readily be conceived 
that when we have established a fixed numerical 
relation between these different modes of motion, 
we know beforehand what is the utmost result we 
can possibly attain in vonverting one form of 
energy into another, and to what extent our ap- 
paratus for efiecting the conversion falls short of 
realising it. The difierence between ultimate 
theoretical effect and that actually obtained is 
commonly called loss ; but, considering that energy 
is indestructible, represents really secondary effect 
which we obtain without desiring it. Thus 
friction in the working parts of a machine repre- 
sents a loss of mechanical effect, but isa gain of 
heat, and in like manner the loss sustained in 
transferring electrical energy from one point to 
another is accounted for by heat generated in the 
conductor. It sometimes suits our purpose to 
augmont the transformation of electrical into heat 
energy at certain points of the circuit when the 
heat rays become visible, and we have the incan- 
descence electric light. In effecting a complete 
severance of the conductor for a short distance, 


after the current has been established, a very 
great local resistance is occasioned, giving rise to 
the electric arc, the highest development of heat 
ever attained. Vibration is another form of lost 
energy in mechanism ; but who would call it a loss 
if it proceeded from the violin of a Joachim or a 
Norman-Neruda ? 


The Transmission of Energy. 


Electricity is the form of energy best suited for 
transmitting an effect from one place to another ; 
the electric current passes through certain sub- 
stances—the metals—with a velocity limited only 
by the retarding influence caused by electric charge 
of the surrounding dielectric, but approaching 
probably under favourable conditions that of 
radiant heat and light, or 300,000 kilometres per 
second; it refuses, however, to pass through 
oxidised substances, glass, gums, or through gases 
except when in a highly rarefied condition. It is 
easy therefore to confine the electric current within 
bounds, and to direct it through narrow channels of 
extraordinary length. The conducting wire of 
an Atlantic cable is such a narrow channel; 
it consists of a copper wire, or strand of 
wires, 5mm. in diameter, by nearly 5,000 kilo- 
metres in length, confined electrically by a coating 
of guttapercha about 4mm. in thickness, The 
electricity from a small galvanic battery passing 
into this channel prefers the long journey to 
America in the good conductor, and back through 
the earth, to the shorter journey across the 4mm. in 
thickness of insulating material. By an improved 
arrangement the alternating currents employed to 
work long submarine cables do not actually com- 
plete the circuit, but are merged in a condenser at 
the receiving station after having produced their 
extremely slight but certain effect on the receiving 
instrument So perfect is the channel and so pre- 
cise the action of both the transmitting and re- 
ceiving instruments employed, that two systems of 
electric signals may be passed simultaneously 
through the same cable in opposite directions, pro- 
ducing independent records at either end. By the 
application of this duplex mode of working to the 
Direct United States cable under tho superin- 
tendence of Dr. Muirhead, its transmitting power 
was increased from 25 to 60 words a minute, being 
equivalent to about 12 currents or primary impulses 
per second. 

The minute currents here employed are far sur- 
passed as regards delicacy and frequency by those 
revealed to us by that marvel of the present day, 
the telephone. The electric currents caused by the 
vibrations of a diaphragm acted upon by the human 
voice, naturally vary in frequency and intensity 
according to thenumber and degree of those vibra- 
tions, and each motor current in exciting the 
electro-magnet forming part of the receiving in- 
strument, deflects the iron diaphragm occupying 


, | the position of an armature to a greater or smaller 


extent according to its strength. Savart found that 
the fundamental la springs from 440 complete 
vibrations in a second ; but what must be the fre- 
quency and modulations of the motor current and 
of magnetic variations necessary to convey to the 
ear through the medium of a vibrating armature, 
such a complex of human voices and of musical 
instruments as constitutes an opera performance. 
And yet such performances could be distinctly heard 
and even enjoyed as an artistic treat by applying 
to the ears a pair of the double telephonic receivers 
at the Paris Electrical Exhibition, when connected 
with a pair of transmitting instruments in front of 
the footlights of the Grand Opera. In connection 
with the telephone, and with its equally remark- 
able adjunct the microphone, the names of Riess, 
Graham Bell, Edison, and Hughes will ever be 
remembered. 

Regarding the transmission of power to a 
distance the electrical current has now entered the 
lists in competition with compressed air, the 
hydraulic accumulator, and the quick running 
rope as used at Schaffhausen to utilise the power 
of the Rhine fall. The transformation of electrical 
into mechanical energy can be accomplished with 
no further loss than is due to such incidental 
causes as friction and the heating of wires; these 
in a properly designed dynamo-electric machine do 
not exceed 10 per cent., as shown by Dr. John 
Hopkinson, and, judging from recent experiments 
of my own, a still nearer approach to ultimate 
perfection is attainable. Adhering, however, to 
Dr. Hopkinson’s determination, for safety sake, 
and assuming the same percentage in reconverting 
the current into mechanical effect, a total loss of 
19 per cent. results; to this loss must be added 
that through electrical resistance in the connectin 
line wires, which depends upon their length an 
conductivity, and that due to heating by friction 
of the working parts of the machine. Takin 
these as being equal to the internal losses incurre 
in the double process of conversion, there remains 
a useful effect of 100 — 38 = 62 per cont., attain- 
able at a distance, which agrees with experimental 
results, although in actual practice it would uot be 
safe at present to expect more than 50 per cent, of 
pe useful effect, to allow for all mechanical 
O8SES. 
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In using compressed air or water for the trans- 
mission of power the loss cannot be taken at less 
than 50 per cent., and as it depends upon fluid re- 
sistance it increases with distance more rapidly 
than in the care of electricity. Taking the loss of 
effect in all cases as 50 per cent., electric transmis- 
sion presents the advantage that an insulated wire 
does the work of a pipe capable of withstanding 
high internal pressure, which latter must be more 
costly to put down and to maintain. A second 
metallic conductor is required, however, to com- 
plete the electrical circuit, as the conducting power 
of the earth alone is found unreliable for passing 
quantity currents, owing to the effects of polarisa- 
tion; but as this second conductor need not be in- 
sulated, water or gas pipes, railway metals or 
fencing wire, may be called into requisition for the 
purpose. The small space occupied by the electro- 
motor, its high working speed, and the absence of 
waste products, render it specially available for the 
general distribution of power to cranes and light 
machinery of every description. A loss of effect of 
50 per cent. does not stand in the way of such 
applications, for it must be remembered that a 
powerful central engine of best construction pro- 
duces motive power with a consumption of 2lb. of 
coal per horse-power per hour, whereas small en- 
gines distributed over a district would consume not 
less than 5lb.; we thus see that there is an advan- 
tage in favour of electric transmission as regards 
fuel, independently of the saving of labour and 
other collateral benefits. 

To, agriculture, electric transmission of power 
seem3 well adapted for effecting the various opera- 
tions of the furm and fields from one centre. 
Haviog worked such a system myself in combina- 
tion with electric lighting and horticulture for 


upwards of two years, I can speak with confidence. 


of its economy, and of the facility with which 
the work is accomplished in charge of untrained 
persons. 

As regards the effect of the electric light upon 
vegetation, there is little to add to what was stated 
in my paper read before eection A last year, und 
ordered to be printed with the report, except that 
in experimenting upon wheat, barley, oats, and 
ather cereals sown in the open air, there a marked 
difference between the growth of the plants 
influenced and those unintluenced by the electric 
light. ‘This was not very apparent till towards the 
end of February, waen, with the first appearance 
of mild weather, the plants, under the influence of 
an electric lump of 4,000 candle-power placed 
about five metres above the surface, developed 
with extreme rapidity, so that by the end of May 
they stood uvout 4ft. high, with the ears in full 
bloom, when those not under its influence were 
under 2ft. in height, and showed no sign of the 
ear. 

In the electric railway first constructed by Dr. 
Werner Siemens, af Bern, in 1879, electric energy 
was transmitted to the moving carriage or train of 
carriages through the two rails upon which it 
moved, these being sufficiently insulated from each 
Other by being placed upon well creosoted cross 
sleepers. At the Paris Iiectricul Exhibition tho 
current was conveyed through two separate con- 
ductors making sliding or rolling contact with the 
carriage, whereas in the electric railway now in 
course of construction in the north of Ireland 
(which when completed will have a length of 
twelve miles) a separato conductor will be provided 
by the side of the railway, and the return circuit 
completed through tho rails themselves, which in 
that case necd not be insulated; secondary 
batteries will be used to store tho surplus energy 
created in running downhill, to ko restored in 
asvending steep ivciines, and for pussing roadways 
where the eepurate insulated conductor 1s not prac- 
ticable. The electric railway possesses gread ad- 
vantages over horse or steam-power for towns, in 
tunneis, and iu all cases where natural sources of 
energy, such as waterfal!s, aro available; but it 
would not be reasonable to suppose that it will in 
its present condition compcte with steam propul- 
sion upon ordinary railways. 

Electric energy may also be employed for heating 
purposes, but in this case it wouid obviously be 
impossible for it to compete in point of economy 
with the direct combustion of fuel for the attain- 
ment of ordinary degrees of heat. Bunsen and St. 
Claire De Ville have taught us, however, that 
combustion becomes extremely sluggish when a 
temperature of 1,800° C. hus been reached, and for 
effects at temperatures exceeding that limit the 
electric furnace will probably find advantageous 
applications. Its specitic advantage consistsin being 
apparently unlimited in the degree of heat attain- 
able, thus opening out a new field of investigation 
to the chemist und metallurgist. Tungsten has 
been melted in such a furnace, and 8 pounds of 
platinum have been reduced from the cold to the 
liquid condition in 20 minutes. 


Electric Lighting. 


The largest and most extensive application of 
electric energy ut the present time is to lighting, 
but. considering how much has of late been said 
and written for and against this new illuminant, I 


shall here confine myself to a few general 
remarks. Joule has shown that if av electric 
current is passed through a conductor the 
whole of the energy lost by the current is 
converted into heat; or, if the resistance be 
localised, into radiant energy comprising heat, 
light, and actinic rays. Neither the low heat rays 
nor the ultra-violet of highest refrangibility affect 
the retina, and may be regarded as lost energy, 
the effective rays being those between the red and 
violet of the spectrum, which in their combination 
produce the effect of white light. Regarding the 
proportion of luminous to non-luminous rays pro- 
ceeding from an electric arc or incandescent wire, 
we have a most valuable investigation by Dr. 
Tyndall, recorded in his work on “* Radiant Heat.” 
Dr. Tyndall shows that the luminous rays from a 
platinum wire heated to its highest point of in- 
candescence, which may be taken at 1,700° C., 
formed 1-24th part of the total radiant energy 
emitted, and 1-10th part in the case of an arc light 
worked by a battery of 50 Grove’s elements. In 
order to apply these valuable data to the case of 
electric lighting by means of dynamo-currents, it 
is necessary in the first place to determine what is 
the power of 50 Grove’s elements of the size used 
by Dr. Tyndall, expressed in the practical scale of 
uni's as now established. From a few experi- 
ments eee undertaken for myself, it would appear 
that 50 such cells have an electro-motive force of 
99:5 volts, and an internal resistance of 13°5 ohms, 
giving a current of 7:3 ampères when the cells are 
short-circuited. The resistance of a regulator such as 
Dr. Tyndall used in his experiments may be taken 
at 10 ohms, the current produced in the arc would 
be 4 ampères (allowing one ohm for the leads), 
and the power consumed 160 watts: tho light 
power of such an arc would be about 150 candles, 
and, comparing this with an are of 3,308 candles 
produced by 1,162 watts, we find that 7:3 times the 
electric energy produce 22 times the amount of 
lzht measured horizontally. If, therefore, in Dr. 
Tyndall’s arc 1-10th of the radiant energy emitted 
wus visible as light, it follows tnut in a powerful 
arc of 3,390 candles, fully å are luminous rays. In 
the caso of the incandescence light (say a Swan 
light of 20 candle power) we find in practice that 
9 timcs as much power has to be expeudcd as in the 
case of the are light; hence, 1-27 part of the 
power is given out as luminous rays, as egainst 
1-24th in Dr. Tyndall’s incandescent platinum—a 
result suilictent!y approximate, considering the wide 
difference of conditions under which the two are 
compared. 


These results aro not only cf obvious practical 
value, but they seem to establish a fixed relation 
between current, temperature, and light pro- 
duced, which may serve as a means to 
determine temperatures excecding the melt- 
ing point of platinum with greater accuracy 
then bas hitherto been possible by actinimetric 
methods in which the thickness of the luminous 
atmcesphere must necessarily exercisa a disturbing 
influcuce. It is probably owing to this circums 
stance that the tempcrature of tke electric 
arc as well as that of the solar photo. 
sphere has frequently been greatly over-estiniated. 


The priccipal argument in favour of the electric 
light is furnished by its immuuity from products o? 
combustion, which not only heat the lighted apart- 
ments, but substitute carbonic acid and deleterious 
sulphur compounds for the oxygen upon which 
respiration depeuds ; the electric light is white in- 
stead of yellow, and thus enables us to sce pictures, 
furniture, and flowers as by daylight; it supports 
growing plants instead of poisoning them, and by 
its meaus we cin carry on photography and many 
other industries at night as well as during the 
day. The objection frequently urged against the 
electric light, that it depenas upon the continuous 
motion of steam or gas-engines, which are liable 
to accidental stoppage, has been removed by the 
introduction into practical use of the sccondary 
battery ; this, although not embodying a new con- 
ception, has lately been greatly improved in power 
and constancy by Planté, Faure, Volckmar, Sellon, 
and others, and promises to accomplish for elec- 
tricity what the gas-holder has done for the supply 
of gasand the accumulator for hydraulic trans- 
mission of power. 


It can no longer be a matter of reasonable doubt, 
thercfore, that electric lighting will take its place 
asa public illuminant, and that even though its 
cost should be found greater than that of gas, it 
will be preferred for the lighting of drawing- 
rooms and dining-rooms, theatres, aud concert- 
rooms, museums, churches, warehouses, show- 
rooms, printing establishments ‘and factories, and 
also the cabins and engine-rooms of passenger 
steamers. In the cheaper and more powerful form 
of the arc light, it has proved itself superior to any 
other illuminant for spreading artiticial daylight 
over the large areas of harbours, railway stations, 
and the sites of public works. When placed within 
a holophote the electric lamp has already become a 
powerful auxiliary in effecting military operations 
both by sea and land. 

The electric light may be worked by natural 


sources of power such as waterfalls, the tidal wave, 
or the wind, and it is conceivable that these may 
be utilised at considerable distances by means of 
metallic conductors. Some five years ago I called 
attention to the vastness of those sources of energy, 
and the facility cfiered by electrical conduction in 
rendering them available for lighting and power- 
supply, while Sir William Thomson made this 
important matter the subject of his admirable 
address to Section A last year at York, and dealt 
with it in anexhaustive manner. The advantages 
of the electric light and of the distribution of 
power by electricity have lately been recognised by 
the British Government, who have just passed a 
Bill through Parliament to facilitate the establish- 
ment of electrical conductors in towns, subject to 
certain regulating clauses ’to protect the interests 
of the public and of local authorities. Assuming 
the cost of electric light to be practically the same 
as gas, the preference for one or other will in each 
application be decided upon grounds of relative 
convenience, but I venture to think that gas- 
lighting will hold its own as the poor man’s 
friend. 


Improveménts in the Use of Ges. 


Gas is an institution of the utmost value to the 
artisan ; it requires hardly any attention, is sup- 
plied upon regulated terms, and gives with what 
should be a cheerful light a genial warmth, which 
often saves the lighting of a fire. The time is more- 
over not far distant, I venture to think, when both 
rich and poor will largely resort to gas as the most 
convenient, the cleanest, and the cheapest of heat- 
ing agents, and when raw coal will be seen only at 
the colliery or the gasworks. In all cases where 
the town to be supplied is within say 30 miles of 
the colliery, the gasworks may with advantage be 
planted at the mouth, or still better at the bottom 
of the pit, whereby all haulage of fuel would be 
avoided, and the gas, in its ascent from the bottom 
of the colliery, would acquire an onward pressure 
sufficient probably to impel it to its destination. 
The possibility cf transporting combustible gas 
throuzh pipes for such a distance has been proved 
at Pittsburg, where natural gas from the oil dis- 
trict is used in large quantities. 

The quasi-monopoly so long enjoyed by gas com- 
panies has had tho inevitable effect of checking 
progress. Tho gas being supplied by meter, it has 
been seemingly to the advantage of the companies 
to give merely the prescribed illuminating power, 
and to discourage the invention of economical 
burners, in order tuat the consumption might reach 
a maximum. The application of gas for heating 
purposes has not been cucouraged, and is still made 
diflicult in consequence of the objectionable practice 
of reducing the pressure in the mains during day~ 
time to the lowest possible point consistent with 
prevention of atmospheric indraught. The intros 
duction of the electric light has convinced gas 
managers and directors that such a policy is no 
longer tenable, but must give way to one of 
technical progress; new processes tor cheapening 
the production and increasing the purity and ilua- 
minating power of gas are being fully discussed 
before the Gas Institute; and improved burners, 
rivalling the electric light in brilhancy, greet our 
eyes as we pass along our principal thoroughfares. 

Previous to the year 1856—thatis to say, before 
Mr. W. il. Perkiu had invented his practical pro- 
cess, based chiefly upon the theoretical investiga- 
tions of Hlofiman, regarding the coal-tar bases and 
the chemical constitution of indigo—tho value of 
coal-tar in London was scarcely a halfpeuny a 
gallon, ard in country places gasmaker3 were glad 
to give it away. Up to that time the coal-tar in- 
dustry had consisted chiefly in separating the tar 
by distillation into naphtha, creosote, oils, aad 
pitch. A few distillers, however, mado small 
quantities of benzene, which had been firs: shown 
—by Mansfield, in 1849—to exist in coal-tar 
naphtha mixed with toluene, cumenre, &e. The 
discovery, in 1856, of the mauve or aniline purple 
gave a great impetus to the coal-tar trade, inas- 
much as it necessitated the separation of large 
quantities of benzene, or a mixture of benzane and 
toluene, from the naphtha. The trade was further 
increased by the discovery of the magenta or 
rosaniline Gye, which required tha same products 
for its preparation. In the mean time, carbclic acid 
was gradually introduced into commerce, chiefly as 
a disinfectant, but also for the production of 
colouring mutter. 

The colour industry utilises even now practicaily 
all the benzene, a large proportion of the solvent 
naphtha, all the anthracene, and a portion of the 
naphthaline resulting from the distillation of coal- 
tar; and the value of the colouring matter thus 
produced is estimated by Mr. Perkin at £3,850,000. 
The demand for ammonia may bo taken as un- 
limited, on account of its high agricultural value 
es a manure; and, considering the failing supply 
of guano and the growing necessity for stimulat- 
ing tho fertility of our soil, an increased production 
of ammonia muy be regarded as a matter of national 
importance, for the supply of which we have to 
look almost exclusively to our gasworks. The 
present production of 1,000,00) tons of liquor 
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yields 95,000 tons of sulphate of ammonia ; which, | and the brilliancy of the light would at the same 
taken at £20 10s. a ton, represents an annual value | time be greatly increased. Thus improved, gas- 
lighting may continue its rivalry with electric 
lighting both as regards economy and brilliancy, 
and such rivalry must necessarily result in great 


of £1,947,000. 


The total annual value of the gasworks by-pro- 


ducts may be estimated as follows :— 


Colouring matter £3,350,000 
Sulphate of ammonia 1,947,600 
Pitch (325,000 tone) 365,000 


Creosote (25,000,000 gallons) .. 208,000 
Crude carbolic acid (1,000,000 gallons) 100,000 
Gas coke, 4,000,000 tons (after allowing 
2,000,000 tons consumption in working the 
retorts) at 12s. 2,400,000 


Total... .. .. £8,370,000 


Taking the coal used, 9,000,000 tons, at 12s., equal 
£5,400,000, it follows that the by-products exceed 


in value the coal used by very nearly £3,000,000. 
In using raw coal for heating purposes these valu- 
. able products are not only absolutely lost to us, 
but in their stead we are favoured with those semi- 
gaseous by-products in the atmosphere too well 
known to the denizens of London and other large 
towns as smoke. Professor Robers has calculated 
- that the soot in the pall hanging over London on 
a winter’s day amounts to fifty tons, and that the 
_ carbonic oxide, a poisonous compound, resulting 
from the imperfect combustion of coal, may be 
taken as at least five times that amount. Mr. 
Aitken has shown, moreover, in an interesting 
_ paper communicated to the Royal Society of 
E inburgh, last year, that the fine dust resulting 
from the imperfect combustion of coal is mainly 
instrumental in the formation of fog; each particle 
of solid matter attracting to itself aqueous vapour ; 
these globules of fog are rendered particularly 
tenacious and disagreeable by the presence of tar 
vapour, another result of imperfect combustion of 
raw fuel, which might be turned to much better 
account at the dye-works. The hurtful influence 
of smoke upon public health, the great personal 
discomfort to which it gives rise, and the vast ex- 
pense itindirectly causes through the destruction 
of our monuments, pictures, furniture, and apparel, 
are now being recognised, as is evinced by the 
success of recent Smoke Abatement Exhibitions. 
The most effectual remedy would result from a 
general recognition of the fact that wherever smoke 
is produced, fuel is being consumed watefully, and 
that all our calorific effects, from the largest down 
to the domestic fire, can be realised as completely 
and more economically, without allowing any of 
the fuel employed to reach the atmosphere unburnt. 
This most desirable result may be effected by the 
use of gas for all heating purposes with or without 
the addition of coke cr anthracite. 

The cheapest form of gasis that obtained through 
the entire distillation of fuel in such gas producers 
as are now largely used in working the furnaces of 
glass, iron, and steel works; but gas of this descrip- 
tion would not be available forthe supply of towns 
owing to its bulk, about two-thirds of its volume 
being nitrogen. Tho use of water-gas, resulting 
from the decomposition of steam in passing through 
a hot chamber filled with coke, has been suggested, 
but this gas also is objectionable, because it con- 
tains, besides hydrogen, the poisonous and in- 
odorous gas carbolic oxide, the introduction of 
which into dwelling-houses could not be effected 
without considerable danger. A more satisfactory 
mode of supplying heating separately from 
illuminating gas would consist in connecting the 
retort at different periods of the distillation with 
two separate systems of mains for the delivery of 
the respective gases. 

The greater efficiency of gas as a fuel results 
chiefly from the circumstance that a pound of gas 

ields incombustior, 22,000 heat-units, or exactly 

ouble the heat produced in the combustion of a 
pound of ordinary coal. This extra heating power 
is due, partly to the freedom of the gas from earthy 
constituents, but chiefly to the heat imparted to it 
in effecting its distillation. Recent experiments 
with gas-burners have shown that in this direction 
also there is much room for improvement. The 
amount of light given out by a gas-flame depends 
upon the temperature to which the particles of solid 
carbon in the flame are raised, and Dr. Tyndall has 
shown that of the radient energy set up in such a 
flame, only the 1-25th part is luminous; the hot 
products of combustion carry off at least four times 
as much energy as is radiated, so that not more 
than one hundredth part of the heat evolved in 
combustion is converted into light. This propor- 
tion could be improved, however, by increasing the 
temperature of combustion, which may be effected 


either by intensified air currents or by regenerative: 


action. Supposing that the heat of the products of 
combustion could be communicated to metallicsur- 
faces, and be transferred by conduction or other- 
wise to the atmospheric air supporting combustion 
in the flame, we should be able to increase the 
temperature accumulatively to any point within 
the limit of dissociation; this limit may be fixed at 
about 2,300°C., and cannot be very much below 
that of the electric arc. At such a temperature the 
proportion of luminous rays to the total heat pro- 
duced in combustiou would be more than doubled, 


range of working temperature rarely exceeds 
120° C. except in the engines constructed by Mr. 
Perkins, in which a range of 160° C., or an expan- 
sive action commencing at 14 atmospheres, has 
been adopted with considerable promise of success, 


Sir Frederick Bramwell. 


our factories and on board our ships engines with 
a fuel consumption not exceeding llb. of coal per 
effective horse-power per hour, in which the gas 
producer takes the place of the somewhat complex 
and dangerous steam-boiler. The advent of such 
an engine and of the dynamo-machine must mark 
a new era of material progress at least equal to 
that produced by the introduction of steam power 
in the early part of our century. Let us consider 
what would be the probable effect of such an engine 
upon that most important interest of this country 


public advantage. 
Utilisation of Gaseous Fuel. 


of energy. But in attempting the inverse opera- 


tion of effecting the conversion of heat into 


mechanical energy, we find ourselves confronted 
by the second law of thermo-dynamics, which says 
that whenever a given amount of heat is converted 
into mechanical effect, another but variable amount 
descends from a higher to a lower potential, and is 
thus rendered unavailable. In the condensing 
steam-epgine this waste heat comprises that com- 
municated to the condensing water, whilst the 
useful heat, or that converted into mechanical 
effect, depends upon the difference of temperature 
between the boiler and condenser. The boiler 
pressure is limited, however, by considerations of 
safety and convenience of construction, and the 


as appears from an able report on this engine by 


Before many years have elapsed we shall find in 


—the merchant navy. 
The Gas-engine for Marine Purposes. 


According to returns kindly furnished me by the 
Board of Trade and ‘‘ Lloyds’ Register of Ship- 
ping,” the total value of the merchant shipping 
of the United Kingdom may be estimated at 
£126,000,000, of which £90,000,000 represent 
steamers having a net tonnage of 3,003,983 tons; 
and £36,000,000 sailing vessels, of 3,688,008 tons. 
The safety of this vast amount of shipping, 
carrying about five-sevenths of our total imports 
and exports, or £500,000,000 of goods in the year, 
and of the more precious lives connected with 
it, is a question of paramount importance. It 
involves consideratious of the most varied kind: 
comprising she construction of the vessel itself, and 
the materialemployed in building it: its farniture 
of engines, pumps, sails, tackle, compass, sextant, 
and sounding apparatus, the preparation of reliable 
charts for tne guidauce of the navigator, and the 
construction of harbours of refuge, lighthouses, 
beacons, bells, and buoys, for channel navigation. 
Yet notwithstanding the combined efforts of 
science, inventive skill, and practical experience— 
the accumulation of centuries—we are startled 
with statements to the effect that during last year 
as many as 1,007 British- owned ships were lost, of 
which fully two-thirds were wrecked upon our 
shores, representing a total value of nearly 
£10,000,000. Of these ships 870 were sailing 
vessels and 137 steamers, the loss of the latter 
being in a fourth of the cases attributable to col- 
lision. The number of sailing vessels included in 
these returns being 19,325, and of steamers 5,505, 
it appears that the steamer is the safer vessel, in 
the proportion of 4'43 to 3°46; but the steamer 
makes on an average three voyages for one of the 
sailing ship taken over the year, which reduces the 
relative risk of the steamer as compared with the 
sailing ship per voyage in the proportion of 13:29 
-to 3'46. Commercially speaking, this factor of 
safety in favour of steam-shipping is to a great 
extent counterbalanced by the value of the steam- 
ship, which bears to that of the sailing vessel per 
net carrying ton the proportion of 3: 1, thus 
reducing the ratio in savour of steam shipping as 
13°29 to 10°38, or in round numbers as 4 : 3. 

In considering the question how the advantages 
thus established in favour of steam-shipping could 
be further improved, attention should be called in 


tine first place to the material employed in their 


In the production of mechanical effect from heat, 
gaseous fuel also presents most striking advantages, 
as will appear from the following consideration. 
When we have to deal with the question of con- 
verting mechanical into electrical effect, or vice 
vered, by means of a dynamo-electrical machine, 
we have only to consider what are the equivalent 
values of the two forms of energy, and what pre- 
cautions are necessary to avoid losses by the 
electrical resistance of conductors and by friction. 
The transformation of mechanical effect into heat 
involves no losses except those resulting from im- 
perfect installation, and these may beso completely 
avoided that Dr. Joule was able, by this method, to 
determine the equivalent values of the two forms 


struction of the navy are further 
remarkable degree in the hydrographic department. 
.Captain Sir Frederick Evans, the hydrographer, 
and vice-president of the British Association, gave. 
us at York last year a very interesting account of 
the progress made in that department, which, while 
dealing chiefly with the preparation of charts 
showing the depth of water, the direction and force 
‘of currents, and the rise of tides near our shores, 
„contains also 
regarding the more generat questions of the 
physical conditions of the sea, its temperature at 
various depths, it flora and fauna, as also the rain- 
fall and the nature and force of prevailing 
winds. 
American Naval A 
important part, under the guidance of Captain 
Maury and the Agassiz father and son, whilst in 
this country the persistent labours of Dr. William 
Carpenter deserve the highest consideration. Our 
knowledge of tidal action has received a most 
powerful impulse through the invention of a self- 
recordiog gauge and tide-predicter, which will 


construction. A new material was introduced for 
this purpose by the Admiralty in 1876-78, when 
they constructed at Pembroke dockyard the two 
steam corvettes, the Jris and Mercury, of mild 
steel. The peculiar qualities of this material are 
such as to have enabled shipbuilders to save 20 per 
cent. in the weight of the ship’s hull, and to in- 
crease to that extent its carrying capacity. It 
combines with a strength 30 per cent. superior to 
that of iron such extreme toughness, that in the 
case of collision the side of the vessel has been found 
to yield or bulge several feet without showing any 
signs of rupture, a quality affecting the question 
of sea risk very favourably. When to the use 
of this material there are added the advan- 
tages derived from a double bottom, and 
from the division of the ship’s hold by means of 
bulkheads of solid construction, it is difficult to 
conceive how such a vessel could perish by collision 
either with another vessel or with a sunken rock. 
The spaces between the two bottoms are not lost, 
because they form convenient chambers for water 
ballast, but powerful pumps should in all cases be 
added to meet emergencies. ; 

If to the improvements already achieved could 
be added an engine of half the weight of the pre- 
sent steam-engine and boilers, and working with 
only half the present expenditure of fuel, a further 
addition of 30 per cent. could be made to the cargo 
of an Atlantic propeller vessel—no longer to be 
called a steamer—and the balance of advantages in 
favour of such vessels would be sufficient to restrict 


the uso of sailing craft chiefly to the regattas of 
this and neighbouring ports. 


Maritime Improvements. 


The progressive views perceptible in the con- 
evidenced in a 


valuable statistical information | 


In connection with this subject the 
Department has taken an 


form the subject of one of the discourses to be de- 


livered at our present meeting by its principal 
originator, Sir William Thomson. The application 
of iron and steel in naval construction rendered 


the use of the compass for some time illusory, but 
in 1839 Sir George Airy showed how the errors of 
the compass, due to the influence experienced from 
the iron of theship, may be perfectly corrected by 
magnets and soft iron placed in the neighbourhood 
of the binnacle ; but the great size of the needles 


in the ordinary compasses rendered the correction 


of the quadrantal errors practically unattainable. 
In 1876, Sir William Thomson invented a compass. 
with much smaller needles than those previously 
used, which allows Sir George Airy’s principles to 
be applied completely. Sir William Thomson has 
also enriched the art of navigation by the invention 


of two sounding machines; the one being devised 
for ascertaining great depths very accurately in less 
than one-quarter the time formerly necessary, and 
the other for taking depths up to 130 fathoms with- 
out stopping the ship in its onward course. 
both these instruments steel pianoforte wire is used 
instead of the hempen and silken lines formerly 
employed; in the latter machine, the record of 
depth is obtained, not by the quantity of wire run 
over its counter and brake-wheel, but through the 
indications produced upon a simple pressure gauge 
consisting of an inverted glass tube, whose internal 
surface is covered beforehand with a preparation of 
chromate of silver, rendered colourless by the sea- 
water up to the height to which it penetrates. The 
value of this instrument for guiding the navigator 
within what he calls ‘‘soundings’’ can hardly be 
exaggerated; with the sounding-machine and a 
good charthe can generally make out his position 
correctly by a succession of three or four casts in a 
given direction at given intervale, and thus in foggy 
weather i3 made independent of astronomical 


In 


observations and of the sight of lighthouses or the 
shore. By the proper use of this apparatus, such 
accidents as happened to the mail steamer Mosel 
not a fortnight ago would not be possible. 
As regards the value of the deep-sea in- 
strument, I can speak from personal experi- 
ence, as on one occasion it enabled those in 
charge of the Cable s.s. Faraday to find the end of 
an Atlantic cable, which had parted in a gale of 
wind, with no other indication of the locality than 
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a single sounding, giving a depth of 950 fathoms 
To recover the cable a number of soundings in the 
supposed neighbourhood of thə broken end were 
taken, the 950 fathom contour line was then traced 
upon a chart, and the vessel thereupon trailed its 
grapnel two miles to the eastward of this line, 
when it soon engaged the cable 20 miles away from 
the point where dead reckoning had placed the 
ruptured end. 


Modern Engineering Enterprises. 


The great success, both technically and commer- 
cially, of the Suez Canal, has stimulated M. de 
Lesseps to undertake a similar work of even more 
gigantic proportionr, namely, tho piercing of the 
Isthmus of Panama by a ship canal, 49 miles long, 
50 yards wide on the surface, and 20 yards at the 
bottom, upon a dead level from sea to sea. The 
estimated cost of this work is £20,000 000, and 
more than this sum having brea subscribed, it 
appara unlikely that political or climatic difficultis 
will stop M. de Lesseps in its speedy accomplish - 
ment. Through it, China, Japan, and the whole 
of the Pacifis Ocean will be brought to half their 
present distance, as measured by the length of 
voyage, au’ an impulse to navigation and to pro- 
gress will thus be given which it will be difficult 
to over-estimite. Side by side with this gizantic 
work, Ciptsin Eads, the successful improver of 
the Mississtppi uavigation, intends to erect his 
ship-railway to take the largest vessels, fully laden 
and equipped, from sea to sea, over a gigantic 
railway across the Isthmus of Tehuantepec, a 
distance of 95 miles. Mr. Burnaby, the chief con- 
structor of tha navy, and Mc. John Fowler, have 
exprested a favourable opinion regarding this 
enterprise, 2nd it is to be hoped that both the canal 
and the ship-railway will be accomplished, as it 
may be safely anticipated that the trafiis will be 


the ever-increasing intercommunication between 
this and Continental countries. 

The public inconvenience arising throuzh the 
obstruction to traffic by a sheet of water is well 
illustrated by the circumstance that both the 
estuarics of the Severn and of the Mersey are being 
uudermined in order to connect the railway systems 
on the two sides, and that the Frith of Forth is 
about to be spanned by a bridge exceeding in 
grandeur anything as yet attempted by the engineer. 
Tae roadway of this bridge will staud 150ft. above 
high-water mark, and its two principal spans will 
measure a tbird of a statute mile each. Messrs. 
Fowler and Baker, the engineers to whom this great 
work has been entrusted, could hardly have accom- 
plished their task without having recourse to steel 
for their material of construction, nor need the 
steel used be of the extra mild quality particularly 
applicable for naval structures to withstand colli- 
sion, for, when sach extreme tougbness is not 
required, steel of very homogeneous quality can be 
produced, bearing a tensile strain double that of 


Improvements of Explosives. 


When the British Association met at Southamp- 
ton on a former occasion, Schenbein announced to 
the world his discovery of gun-cotton. 
covery has led the way to many valuable researches 
on explosives generally, in wbich Mr. Abel has 
Recent investigations by 
him, in connection with Captain Noble, upon the 
explotive action of gun-cottou and gunpowder con- 
fined ia a strong chamber, which bave not yet been 
published, deserve particular attention. They show 
that while by the method of investigation pursued 
about twenty years ago by Karolye (of exploding 
gunpowder in very small charges in shells confined 
within a large shell partially exhausted of air), the 


taken a leading part. 


dielectric under examiuation, exercises ù determin- 
ing influence upon the amount and chararter of the 
change of volume effected by clectrification; that 
the change of volume may under certain circum- 
stances be effected instantaneously as in flint plass, 
or only slowly as in crown glass, and that the elastic 
limit of both is diminished by electrification, where- 
as in the case of mica and of guttapercha an in- 
crease of elasticity takes place. 


Phenomena of Electrical Discharge. 


Still greater strides are being made at the pre- 
seut tims towards a clearer perception of the con- 
dition of matter when particles are left some 
liberty to obey individually the forces brought to 
bear upon them. By the discharge of high tension 
electricity through tubes containing highly rarefied 
gases (Geissler’s tubes), phenomena of discharge 
were produced which were at once most striking 
aud suggestive. The Sprengel pump afforded a 
means Gf pushing the exhaustion to limits which 
had formerly been scarcely reached by the imagi- 
nation. At each step, the condition of attenuated 
matter revealed varyirg propertics when acted 
upon by electrical discharge aud magnetic force. 
The radiometer of Crookes imported a new feature 
into these inquiries, which at the present time 
occupy the attention of leading physicists in all 
countiles. 

The means usually employed to prodace electrical 
discharge in vacuum tubes was Ruhmkorff’s coil; 
but Mr. Gassiot first succceded in obtaining the 
phenomena by means of a galvanic battery of 
3,000 Leclanché cells. Dr. Da La Rue, in conjunc- 
tion with his friend, Dr. Hugo Muller, has gone 
far beyond his predecessors in the production of 
batteries of high potential. At his lecture, ‘‘On 
the Phenomena of Electric Discharge,” delivered 
at the Royal Institution in January, 1881, he em- 


composition of the gaseous products was found to 
be complicated and liable to variation, the chemical 
metamorphosis which gun-cotton sustains, when 
exploded under conditions such az obtain in its 
practical application, is simplo and very uniform. 
Among othar interesting points noticed in this 
direction was the fact that,.as iu the case of gun- 
powder, the proportion of carbonic acid increases, 
while that of carbonic oxide dimtnishes with the 
deusity of tho charge. 

Me:srs. Noble aud Abel are also continuing their 
researches upon fired gunpowder, being at present 
occupied with an inquiry iuto the influence exerted 
upon the chemical metamorphosis and ballistic 
effects of fired gunpowder by variation in its com- 
position, their a’teution being directed especially to 
the discovery of the cause of the more or les3 con- 
siderable erosion of the interior surfao2 of guns 
produced by the exploding chargs—an ¢flect which, 
nuotwithstandirg the application of devices in the 
building up of the charge specially directed to tha 
preservation of the gun’s bore, havo become £0 
sərivus that, with the enormous charges now used 
in our heavy guus, th? erosive action on the surface 
of the bore produced by a single round is distinctly 
perceptible. As there appeared to be primd facie 
reasous why the erosive action of powder upon the 
surface of the bore at the high temperatures deve- 
Joped should be, at any ra'e, in part due to its one 
ca ipponent, sulphur, Nuble and Ahel have made 
comparative experiments with powders of usual 
composition, and with others iu which the pro- 
portion of sulphur was considerab'y increased, the 
extent of erosive action of the products escaping 
from the explosion vessel under high tension being 
carefully determined. With small charges, a par- 
ticular powder containing no sulphur was founil 
to exert very little erosive action as compared with 
ordinary cannon powder; bat another powder. 
containing the maximum proportion of sulphur 
tried (15 per cent.), was found equal to it 
under thess conditions, and exerted very decid- 
edly less erosive action thau ìt, wheu larger 
charges were reached. Other important con- 
tributions to our knowledge of ths action of ficed 
guupowder in guus, as well as decided improve- 
ments in the guupowder manufactured for tho 
very heavy ordnance of the present day, may bea 
expected to result from a continuance of these in- 
vestigations. Professor Carl Himly, of Kiel, hav- 
ing been engaged upon investigations of a similar 
nature, has lately proposed a gunpowder in which 
hydrocarb..ns precipitated from solution in naphtha 
take the place of the charcoal and suiphur of 
ordinary powder. This powder has amongst others 
the peculiar property of completely resisting the 
action of water, so that the old caution, ‘Keep 
your powder dry,” may hereafter be unecessary. 

The extraordinary difference of condition, before 
and after its ignition, of such matter as constitutes 
an cxplosive agent leads us up to a consideration 
of ths aggregate state of matter under othor 
circumstances. Asearly as 1776 Alexander Volta 
observed that the volume of glass was changed 
under the influence of electrification, by whit he 


ployed a battery of his invention, consisting of 
14,400 cells (14,832 volts), which gave a current of 
0°054 ampère, and produced a discharge at a dis- 
tanco of O‘7lin. between the terminals. Durin 
last year hs increased the number of cells to 15,000 
(15,450 volts), and increased the current to 0°4 
ampère, or eight times that of the battery he used 
atthe Royal Institution. 

The President of the Royal Society has made the 
phenomena of electrical discharge his study for 
several years, and resorted in his important experi- 
ments to a special source of electric power. Ina 
note addressed to ine, Dr. Spottiswoode describes 
the nature of his investigations much more clearly 
than I could venture to pivo them. Hesays: “lt 
had long been my opiniou that the dissymmetry 
shown in electrical discharges through rarefied 
gases must bo an essential clement of every dis- 
ruptive discharge, and that the phenomena of 
stratification might be regarded as magnified 
im+g+s of features always present, but concealed 
under ordinary ci:cumstances, lt was with a view 
to the study of this question thut the researches 
by Moulton and myself were undertaken. The 
method chiefly used consisted in introducing into 
tho circuit intermittence of a particular kind, 
whereby one luminous discharge was rendered 
sensitive to the approach of aconductor outside the 
tube. The application of this method onabled us 
to produce artificially a variety of phenomena, 1n- 
cluding that of stratification. We were thus led 
to a series of conclusions relating to the mechanism 
of the discharge, amoug which the following may 
be mentioned:—‘' 1. That a stria, with its attend- 
ant dark space, forms a physical unit of a 
striated discharge. 2. That the origin of the 
lumiuous column is to be sought for at its negative 
end; that the luminosiiy is an cxpression of a de- 
mand for negative electricity. 3. That the time 
occupied by electricity of either name in travers- 
ing a tube is greater than that oc- 
cupied in traversing an equal length of wire, 
but less than that occupied by molecular streams 
(Crooke’s radiations) in traversing the tubes. 4. 
That the brilliancy of the light with so little heat 
may bo dusin part to brevity in the duration of 
the discharge. 5. That striæ are not merely loci 
in which electrical is converted into luminous 
energy, Lut are actuil aggregations of matter. 

« fThia last conclusion was based mainly upon 
experiments made with an Snduttion coil excited 
in a new way—viz., directly by an alternating 
machine, without the intervention of a commutator 
or coudenser. This mode of excitement promises 
to be one of great importance in spectroscopic 
work, as well as in the study of the discharge in a 
magnetic field, partly cn account of the simplifica- 
tion which it permits in the construction of induc- 
tion coils, but mainly on accouut of the very great 
increase of strenzth in the secondary currents to 
which it gives rise.” 

Soiar Physics. 


These investigations assum? additional import- 
ance when we view them in connection with solar 
—I miy even sey stellar—physics, for evidence is 
augmenting in favour of the view that interstellar 
space isnot empty, but is filled with highly at- 
tenuated matter of a nature such as may be put 
into our vacuum tubes. Nor can the matter 


amply sufficient to support both these under- 
takings, 

Whether or not M. de Lassops will be successful 
also iu carrying into effect the third creat cnter- 
prise with which his name has been prominently 
connected, the flooding of the Tunis-Alverian 
Chotts, thereby re-establishing the Lake Tritonis 
of the ancients, with its verdure-clad shores, is a 
question which could only be decided upon the 
evidence of accurate survey3; but tho beneficial 
influence of a large shect of water witbiu the 
Africin desert could hardly bə matter of donbé. 


It is with a feeling not unmixed with regret that 
I have to record the completion of a new Iddystone 
lighthouse in substitution for the chef-d'cuvre of 
engineering erected by John Smeaton more than 
100 years ago. The condemnation of that struc- 
ture was not, however, the consequence of any 
fault of construction, but was caused by iuroads 
of the sea upon the rock supporting it. The new 
lighthouse, designed and executed by Mr. (now 
Str James Douglass), engineer of Trinity House, 
has been erected in the incredibly short time of 
less than two years, and bids fair to be worthy of 
its famed predecessor. Its height above high water 
is 130ft., as compared with 72ft., the beight of 
Telford’s structure, which gives its powerful light 
a considerably ‘increased range. The system 
originally suggested by Sir William Thomson some 
years ago, of distinguishing one light from another 
by flzshes following at varied intervals, has been 
adopted by the Elder Brethren in this asia other 
recent lights in the modified form introduced by 
De. John Hopkinson, in which the principle is 
applied to revolving lights, so as to obtain a greater 
amount of light in the flash. 

The geological difliculties which fur some time 
threathened the accomplishment of the St. Gothard 
Tunnel hive been happily overcome, and this 
second and most important sub-Alpine thorough- 
fare now conne:ts the Italian railway system with 
that of Switzerland and the South of Germany, 
whereby Genoa will be constituted ths shippiug 
port for those parts. 

Whether we shall be able to connect the Eagl:sh 
with the French railway system by means cf a 
tunnel below the Euglish Channel is a question 
that oppears dependent at this moment rather 
upon military and political than technical and 
financial considerations. The ocecurrencs of a 
stratum of impervious grey chel}, at a convenient 
depth below the bed of the Channel, minimises 
the engineering difficulties in the way, aud must 
influence the financial question involved. The 
protest lately raised against its accomplishment 
cau hardly be looged upon asa public verdict, but 
seems to bo result of a natural desire to panse 
pending tio institution of careful inquirics. These 
igquiries lave been made by a Royal scientific 
commission, and will be referred for further con- 
sideration ty a mixed Parliamentary Committee, 
upon whosə report it must depend whether the 
natural spirit of commercial enterprise has to 
yield in this instance to political and military con- 
siderations. Whether the Channel Tunnel is con- | termed electrical pressure. Dr. Kerr, Govi, and 
structed or not, the plan proposed some years ago | others have followed up the same inquiry, which 
by Mr. John Fowler of connecting Iingland aud jis at present continued chiefly by Dr. George 

ranco by means of a ferry boat capable of taking | Quincke, of Heidelberg, who finds that tempera- 
railway trains would be a desideratum justified by | ture, as well as chomical constitution of the 
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occupying stellar space be said any longer to be 
beyond ouy reach for chemical and physical test. 
The spectroscope has already thrown a flood of 
light upon the chemical constitution and physical 
condifion of the sun, the stars, the comets, and the 
far distant nebulæ, which have yielded spectro- 
scopic photographs under the skilful management 
of Dr. Huggins, and Dr. Draper of New York. 
Armed with greatly improved apparatus the 
physical astronomer has been able to reap a rich 

arvest of scientific information during the short 
periods of the last two solar eclipses ; that of 1879, 
visible in America, and that of May last, observed 
in Egypt by Lockyer, Schuster, and by Continental 
observers of high standing. The result of this last 
eclipse expedition has been summed up as follows : 
‘* Different temperature levels have been discovered 
in the solar atmosphere; the constitution of the 
corona has now the possibility of being determined, 
and it is proved to shine with its own light. A 
suspicion has been aroused once more as to the 
existence of a lunar atmosphere, and the position 
of an important line has been discovered. Hydro- 
carbons do not exist close to the sun, but may in 
space between us and it. 

To me personally these reported results possess 
peculiar interest, for in March last I ventured to 
bring before the Royal Society a speculation re- 
garding the conservation of solar energy, which 
was based upon the three following postulates, 
viz. :— 

1, That aqueous vapour and carbon compounds 
are present in stellar or inter planetary space. 

2. That these caseous compounds aro capable of 
being dissociated by radiant solar energy while in 
a state of extreme attenuxtion. 

3. That the effect of solar rotation is to draw in 
dissociated vapours upon the polar surfaces, and 
to eject them after combustion has taken place 
back into space equatoriully. 

It is therefore a mutter of peculiar gratification 
to me that the results of observation here recorded 
give considerable support to that speculation. The 
luminous equatorial extensions of the sun which 
the American observations revealed in such a 
striking manner (with which I was not acquainted 
when writings my paper) were absent in Egypt; 
but the outiowing equatorial streams I supposs to 
exist could only be rendered visible by reflected 
sunlight, when mixcd with Gust produced by ex- 
ceptional solar disturbances or by electric discharge; 
and the occasional anpcarance of such lumiuous 
extensions would servo ouly to disprove the hypo- 
thesis entertuined by some, that they are divided 
planetary matter, in Which cese their appearance 
should be peimmenent. Professor Laveley, of 
Pittsburg, has shown, by mesus of bis 
Bolometer, that the solie actinie rays are 
absorbed chielly in the solar inaread of in the 
terrestrial atmo-phcre, sud Cantuin Abney has 
found by his new phot metric meibod that absorp- 
tion due to hydro-carbons takes piace so uewhere 
between the solar gud terresiial atraosphere; in 
order to test this ustercstin;: result still further, he 
has lately taken his apparatus to the top of the 
Riffel, with aview of ciminishipvg the amount of 
terrestria! atmo: pheric air between it and the sun, 
and intends to bring a paper on this subject before 
Section A. Stellar space fied with such matter 
as hydrocarbon sud uqueous vapour would estab- 
lish a materiai coutinuity between the sun and his 
planets, and between the invumerable solar sys- 
tems of which the universe is composed. If chemi- 
cal action aud reucticn can further be admitted, we 
may be able to traco certain conditions of thermal 
dependence «ue maintenance, in which we may 
recognise princip'ts of high perrection, applicable 
also to comparatively humble purposes of human 
life. We shail thus find thutin the great workshop 
of nature there are no lines of demarcation to be 
drawn between the most exaited speculation and 
common; lice practice, aud that all knowledge 
must lead up to one grent result, that of an intelli- 
gent recoguition of the Creator through His works. 


HOW TO FIND THE MERIDIAN 
LINK, 

HE following method of finding the meridian 

is described in a paper read recently by Mr. 

R. W. McFarlaud before the Association of County 
Surveyors of Uhio, who has used it for many years 
and finds that the true meridinn can be ascertained 
Within one minute of urc. Nail a slat to the north 
side of an upper window—the higher the better. 
Let it be 2d:t. trom the ground or more. Let it 
project ött. Near the end su-pend a plumb-bob, 
and have it swing ina bucket of water. A lamp set 
in the window will render the upper part of the 
string visible. Place a small table or stand about 
20ft. south of the plumb-bob, and on its south edge 
stick the small blad- of a pocket knife; place the 
eye close to the bluda, aud move the stard 80 as to 
bring the blade, string, und polar star into line. 
Place the table >o that the star shall be seen very 
near the sla in the window. Let this be done 
half an hour before the greatest elongation of the 
star. Within four or five minutes after the first 
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alignment the star will have moved to the east or 
west of the string. Slip the table or the knife 
a little to one side, and align carefully as before. 
After a few alignments the star will move along 
the string—down, if the elongation is west; up, if 
east. On the first of June the eastern elongation 
occurs about half-past two in the morning, and as 
daylight comes on shortly after the observation is 
completed, I prefer that time of year. The 
time of meridian passage or of the elongation can 
be found in almost any work on surveying. Of 
course the observer should choose a calm night. 
In the morning the transit can be ranged with the 
knife blade and string, and the the proper angle 
turned off to the left, if the elongation is east; to 
the right, if west. Instead of turning off the 
angle, as above described, I measure 200 or 300ft. 
northward, in the direction of the string, and com- 
pute the offset in feet and inches, set a stake in the 
ground, and drive a tack in the usual way. Sup- 
pose the distance 250ft. and the angle 1° 40’, then 
the offset will be 7'271ft. or 7{t. 33in. A minute of 
are at the distance of 250ft. is seven-eighths of an 
inch; and this is the most accurate way, for the 
vernier will not mark so small a pace accurately. 
The angle of elongation should be computed by 
the surveyor for each observation. The distance 
between the star and the pols is continually dimin- 
ishing, and on January 1, 1882, was 1° 18’ 48”. 
There is a slight annual variation in the distance. 
July 1, 1882, it will be 1° 19’ 20’. If from this lat- 
ter quantity the observer will subtract 16” for 1883, 
and the same quantity for each :ucceeding year for 
the next four or five years, no error so greet as one- 
quarter of a minute willbe made in the position of the 
meridian as determined inthe summer months. If 
winter observations are made, the distancein Janu- 
ary should be used. The formula for computing 
the angle of elongation is easily made by any one 
understanding spherical trigonometry, and is 
this: R x sin. Polar dist. 


= sin. of angle of elon- 
cos, lat. 
gation. 

As an example, suppose the time is July, 1882, 
and the latitude 40°. Then the computation being 
made, the angle will be found to be 1° 43’ 34". A 
difference of six minutes in the Jatitude will make 
less than 10" difference in the angle, as one can see 
by trial. Any good map will give the latitude to 
within one or two miles—or miuutes. 

The facts being as here stated, the absurdity of 
the Ohio law, concering the establishment of 
county meridians, becomes apparent. The longi- 
tude has nothing at all to do with the meridian ; 
and a difference of six miles in latitude makes 
no apprecizbie crror in the meridian established as 
here suggested, whereas the statute requires the 
latitude withiu one half a second, which is 
fifty feet. There are some other things, besides 
the ways of Providence, which may be said to be 
“past finding out.” It is not probable that a 
surveyor would err so much as three miles in his 
latitude ; but should he do so, then the error 
in his meridian line, resulting from the mistake, 
will he tive seconds, and a lino cne mile long, run 
on a course 5” out of the way, will vary but un 
inch and a half from the true position. Surveyors 
well know that uo such accuracy is attainable. 


Tiida SUTURE OF TEE BRITISH 
RACES. 


N en inaugural address at the Welsh National 
Eisteddfod, on Monday, Dr. Richerdson 
observed that the races of men form the fractional 
surfaces by which, in natural collision, the know- 
ledge and wisdom which make life worth having 
struck out. If one race, having the same tastes, 
desires, uopes, traditions, language, arts, literature, 
and aptitudes were to become the exclusive inhabit- 
auts of the planet, it would become a Babel, and 
fall, probably, a prey to the lower untamed forms 
of animal life. The speaker next described in detail 
the races which occupy this country—the Saxon, 
the Keltic, the Jowish, and the Gipsy. The vitality 
of tuese races formed the second portion of the 
address. ‘The Saxon was described as the most 
powerful, physically, but not always so tenacious 
of life as the Kelt and the Jew. He suffered much 
from the constitutional disease called struma, or 
scrofula; from cousumption, and from the me- 
chanical shocks and strains incidental to his active 
physical life. The Kelt was more subject to 
affections of the emotional and nervous class. The 
Jew, though very liable to one fatal constitutional 
disease—cuncer, was most of all tenacious of life, 
suffered less than others from contagious diseases, 
and from the danger of luxury, was the longest- 
lived of all, and that under privations and persecu- 
tions, which would at first sight seem actually 
destructive to any people. The Gipsy was formed 
naturally to live alozg life, but in his nomadic state 
was subject to vicissitudes of climate, privation, 
and nezlect, which often caused his early death. 
In the third part of his address Dr. Richardson 
dweit on the question of the future of these great 
races, and concluded as follows:—‘' The three 
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races, Saxon, Keltic, Semitic, in this day strive to- 

gether, re-act on each other, and, on the whole, 

beneficially. The Saxon goes to the fringe of some 

new continent, carrying with him his other self, 

his lever, his mattock, spade, plough, axe, and 

other tool or engine. He cuts into the forest, he 

digs into the earth, he levels the roads, he builds 

rude houses, warm and comfortable enough for him 

if he be let alone ; he sets up earthworks and forts; 

he plans docks, builds and mans ships, and does it 
all often out of what he finds on the spot, taking 
everything as if it were his own, and fighting the 
owner if the owner dares to interfere; crushing 
out all that comes in his way, yet not quarrelsome 

if he be allowed his own way. When he has made 
a rough holding he lets the Kelt join him on 
terms which he keeps the key of, and the Kelt, 
with light heart and elastic mind, beautifies the 
place, and makes it more human; builds the temple, 
the theatre, the mansion; lays out the garden; 
introduces the picture, the sculpture; improves 
and lightens the literature; lets in the light, the 
art, the beauty; in fact, furnishes the place and 
makes it happy. When Saxon and Kelt have in 
their ways thus installed the community in 
comfort and position, in glides the Jew with 
his money bags, and ‘will you buy?’ becomes 
the ring of the street and the market, so commerce 

completes the whole. The Jew does more thar 
this: he brings music also, enterprise, and, until he 
feels his way, long-sufferance and stability. In 
these combinations the three races help each other. 
Will the partnership survive? The danger under- 
lying the Saxon is physical power. The danger of 
the Jew is money ; heaps of gold are the Goodwood 
Sands of the Jewish race. The Kelt is safer on 
these grounds. The Jew may amass wealth, may 
hold the capital; may dispense and equalise the 
capital; heis safe at that so long as he does not 
show his wealth, too feebly hidden, and does not 
attempt to dominate or put his hand into the works 
of the mighty Saxon engine. Let him expose his 
wenlth, display himself on it, try to rule by it, and 
he is under that iron heel of Saxon power again as 
sure as ever he was before. This is his danger, and, 
as events elsewhere have shown, itis ever imminent. 
The danger to the Saxon is with himseit of himself. 
Saxon and Saxon in conflict and other races op~ 
pressed by Saxon wrongs, waiting till they can be 
the dictators and masters of the sullen power, and 
he, making for himself domains and em pires beyond 
his control, sinking under the burden, and not daring 
to retract or recede until the resistance is over- 
whelminug. The danger of the Keltic race lies inir- 
ritability and sudden action without due forethought, 
under excitement orimpulse. This controlled, the 
Kelt, under fostering influence of knowledge, is 
equal to any of his social peers. The hope of all 
advanced scholars must be that these conflicts may 
be avoided; that men may learn to know each 
other socially as well as individually; that they 
may understand the natural requirements of eack 
race, aud let those requirements have legitimate 
play; that while they do not assume to change the 
foundations of nature, in which they will most 
assuredly fail if they try, they learn of her how 
her courses may be so naturally diverted that they 
shall progress without injury to anyone; that, as 
the philosopher who defied not the lightning, nor 
attempted to stop it by his skill, gleaned from 
naturo herself how to direct it at will, and by a 
mero line of wire to bring it harmlessly to the 
earth, its destination, so they, in dealing with 
vital forces, mental and physical, may let them all 
have thcir vent and reach their destinations, 
directed in their course in such a mauner that not 
achance of evil shall ensue; that they shall com- 
prehend that the greatness of the world will be 
best realised when all races shall join to produce 
the greatness; that for this end all races have 
some peculiar gifts which will add to the whole; 
and that, as in the orchestra each one has a part, 
which, in itself perfectly distinct, combines with 
the rest to make up the harmonious result, so in the 
world that is to come, even on this planet, the 
harmony for which the whole creation yearns can 
be secured when every social part is brought by ite 
best and wisest, and, according to its own con- 
science, holiest disposition, into communion and 
universal concord.” 


Coal in China.—According to a paper in the 
Comptes dicndus “On the Coal Basins of Tong- 
King,” by M. Fuchs, the workable coal in this 
district, at not more than 330ft. below the sea 
level, is estimated to be over five million tons. 
ae are four different species in distinct groups 
of beds. 


Scraps of india rubber-coated fabrics have 
hitherto been useless because the rubber could not 
be profitably extracted. An American inventor finds 
that strong hot sulphuric or muriatic acid has no 
effect on the rubber, but a strong corrosive action 
on the textile fabrics, and he has taken out patents 
for a process of recovery in which he eats away 
the textile fabrics with these acide, preferring 
hydrochloric. 
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HE Eira relief expedition has accomplished 

its work, and Mr. Leigh Smith’s party are 

safely home again ; but the results of his expe- 

dition are practically nil, as everything of value 

was lost in his yacht. Fall details of the expe- 
dition have appeared in the daily papers. 


A telegram from the Swedish Arctic expedi- 
tion has been received in Stockholm vii Tromsö, 
from which it appears that the party were 
unable to reach Mossel Bay, Spitzbergen, and 
had returned to the Norse Islands, where the 
observatory had been erected, and the party 
would winter. 


At the meeting of the British Association 
Prof. Sollas, of the University College, Bristol, 
will describe a scheme for publishing a complete 
record of the scientific work of the year. Each 
nation will supply a record of its work, and re- 
ceive in return a copy of the records of the other 
nations. The work properly carried out would 
be of great benefit to science; but there are 
obvious difficulties which even the British Asso- 
ciation may not be able to overcome. 


In the expectation of the British Association 
being invited to visit Canada either in 1883 or 
at some subsequent period, a private circular 
has been issued to the members of tho General 
Council, requesting to know whether they could 
be present, and, if so, what year would suit 
their convenience most. Last vear it was 
arranged that Oxford should be the place of 
meeting in 1883, but unforseen circumstances 
have arisen, which we believe will upset that 
arrangement, and if ia thought that the oppor- 
tunity will be a good one for visiting Canada, 
and probably meeting the American Association. 


With the object of stimulating the students of 
Xing’s College, London, to a high standardof pron 
ficiency in metallurgical science, Dr. Siemens 
has founded a medal (value 10 guineas) and a 
prize of 10 guineas (in books,) open to those who 
have, as matriculated students, studied in the 
applied science department for two years, and 
who, either in their third year, or, if they remain 
in the department for three years, inthe succsed- 
ing year, make metallurgy aspecialstudy. The 
first award will be made at the end of June, 
1833, and will depend partly on an essay on 
some particular subject, partly on a written ex- 
amination on the metallurgical lectures, and 
partly on actual work done in the laboratory. 
Tho subject forthe essay for 1883 will be the 
‘‘ Manutacture of Steel suitable for Ship and 
Boiler Plates.” The essays are to be illus- 
trated by free-hand sketches and mechanical 
drawings to scale, and must bə sent in to Prof. 
Huntington on or before June 30 next yeer. 


The ‘‘ press’? department of the telegraph 
office in St. Martin’s-le-Grand was illuminated 
on Monday night by the Edison system, the 
wires being led from Holborn Viaduct to the 
building—a distance altogether of nearly 
2,000ft. There are 59 incandescent-lamps in 
the department, which occupies the whole 
upper floor of the building, and gives accommo- 
dation to no fewer than 1,200 employes it is 
said. The gas had previously been alight for a 
time sufficiently long to render the atmosphere 
warm, and when the gas was extinguished and 
the electricity turned on, the effect was marked. 
A safety link of lead-wire at each lamp is 
employed to avoid risk of fire, but as it would 
melt on a given increase of current, the depart- 
ment might suddenly be deprived of light at a 
very busy time. 

A consular report from Sweden gives a 
description of a new explosive called sebastine, 
or virite, which, it ia said, has competed most 
favourably with dynamite. Sebastine appears 
to be an explosive based upon nitro-glycerine, 
but safer co handle than the ordinary dynamite, 
while more powerful in effect and cheaper to 
purchase. The greater safety of sebastine 
depends on two circumstunces—first that the 
explosive oil is more completely absorbed and 
bound by a specially prepared kind of charcoal 
and other ingredients, and sccondly that in 
ordinary cases it requires no percussion cap to 
explode. 


Experiments were made the other day at the 
Wharncliftv Collier:es with the new compressed 
lime cartridzes employed for breaking down 
coal. The seam is undercut in the usual way, 


and then, near the roof, holes about three inches 
in diameter are bored, into which cartridges of 
highly caustic and compressed lime are inserted. 
The cartridges have a groove which admits a per- 
forated iron tube through which water is forced ; 
and when properly tamped the steam and the 
swelling of the lime when water is forced in 
brings down the coal in about half an hour. In 
the experiment made at the Parkgate Seam on 
Monday, about 10 tons of coal were brought 
down in an almost unbroken mass, while the 
percentage of small made in the operations was 
much less than in the more dangerous operation 
of blasting. 


Zorzite, an ore from La Plata, is found to be 
very rich in selenium ; it is a lead selenide con- 
taining 30 per cent. of selenium. M. P. Kienlen 
also states that the deposit found in Wolff’s 
bottles used for the condensation of hydrochloric 
acid isrich in selenium. There is a considerable 
demand for that element, and with the increase 
the price. has fallen considerably, many new 
sources of supply having been discovered. 


The Sydney Technologicsl, Industrial, and 
Sanitary Museum is progressing steadily, the 
Government of New South Wales being anxious 
that the colonists shoald be made acquainted 
with the improved apparatus and appliances for 
building and domestic purposes. 


A pamphlet describing Binko’s electric railway 
at the Crystal Palace has been issued by the 
International Electric Railway Company. The 
pamphlet contains an historical sketch of early 
roads, tramways, railways, and means of loco- 
motion, by W. Grist. 


An exhibition ‘‘projected for the purpose cf 
bringing together a display of apparatus and 
products illustrative of themodes ot working and 
esults attained in the various departments of 
Science and Industry,’’ is announced to take 
place in the Public Buildinga, Penzance, during 
the week embracing the 25th to 30th September. 
This time has been fixed in order that exhibitors 
at the Cornwall Polytechnic at Falmouth may 
have opportunity of sending their exhibits on to 
Penzance. The Falmouth Exhibition opens on 
the 5th and closes on the 16th September. The 
arrangements for the Penzance exhibitions are 
being carried out by an Executive Committee of 
thirty, including a Chairman snd two Hon. Secs; 
there are also President and Vice-President. The 
Committee seeks the co-operation of inventors, 
manufacturers, skilled workers, amateurs, and 
private individuels, from whom objects for 
exhibition will be gladly received. ‘‘ Examples, 
models, digrams, or descriptions of obsolete or dis- 
used machines or processes, posseasing historic 
interest, will be eligible; but the committee 
more particularly desirea collection of the most 
approved modern appliances in us» at the present 
time.’’ Exhibits may be for sale if the owners 
so desire, the secretaries being authorised to re- 
ceive things for that purpose. The profits, if 
any, will be devoted to the advancement of 
Penzance Science Classes. All communications 
should be addressed to the Hon. Secs., Exhibition 
Committee, Public Buildings, Penzance. 


According to M. D’Arsonval, there is reason 
to believe that in the telephones with both poles 
utilised, the really active part of the wire is 
that between tho poles, the rest being mere 
useless resistance. He has constructed a tele- 
phone accordingly ; it is form: d of a bar-magnet, 
bent round so as to bring the poles rear each 
other; one polar end is « short cylinder having 
the coil round it, the other is of ring-shape, and 
encloses the coil. Both poles are in one plane, 
and they are brought very near the plate. The 
instrument, though very «mall and light, 
transmits the voice with remarkable distinctness 
and force. Ifa trumpet mouthpiece be added, 
one can hear casily in any pert of a room. 


There are now several buildings in Paris, in 
which one may read on all the floors, ‘ Eau, 
gaz, telephone.”’ 

An instructive paper (largely illustrated), on 
tho subject of dynamomet«ra, by M. Richard, 
has been appearing in Le Lwmicre Electrique. 
We may also note that in Carls Dt pertorian, 
Dr. Hammer! deals in a comprehensive manner 
with the large variety of thermostats that have 
been constructed. 


It has been observed by M. Slouzgiroff, of 
St. Petersburg, that just as by action of high 
temperature in a metal a liquid brought to the 
metal is repelled, so liquid is repelled from 
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metal when a strong galvanic current passes 
through ; in other words, both heat and elec- 
tricity may throw a liquid into the upheroidal 
state; sometimes both act together. he elec- 
tro-spheroidal state is accompanied by aweak, 
luminous phenomenon. Besides this electrelytic 
light- phenomenon, there is luminosity of another 
cort; and when it occurs at the cathode, parti- 
cles of platinum are detached from this electrode. 
In the case of the light-phenomenon in a solution 
of platina-chloride in hydrochloric acid, and at 
the cathode, the intensity of the luminous effect 
depends on the heating of the powdered platina 
that is detached. (See Carls Rep.) 


With reference toa ‘small illusion,” lately 
indicated by M. Plateau (a system of capillary 
siphons which, one might think, should give 
perpetual motion), M. Fougerat has recalled; in 
La Nature, a proposal with the same object made 
by the famous mathematician, Jean Bernouilli. 
A U tube with unequal arms has in its shorter - 
arm a mixture of two liquids of different specific 
gravity, and at the lower part a filter letting 
only the lighter liquid through to the longer 
arm, which is filled with the tatter, and is a 
little shorter than for equilibrium of the liquids. 
A small tube or trough connects the ends of the 
system, bringing the overflow of the larger arm 
into the shorter in a continnous manner. It 
would be interesting, M. Fougerat remarks, 
if some one were to make the experiment 
(though it would no doubt fail to give perpetual 
motion), and communicate the result. 


Experiments have been recently made by Dr. 
Troitzky with a view to ascertain the influence 
of tobacco-smoking on tempcrature and pulse. 
He made some 600 obzervations on 25 persons 
grouped in three catesories, according to con- 
stitution. The main result is, that tobacco- 
smoking bas a stronger influence on the pulse 
than on the temperature. Taking all the 
classes of persons together, the mean tem, 
perature on smoking, as against non-smoking 
days, showed en increase in the ratio 1,008 : 
1,000; while the ratio for the pulse was 1,180 : 
1,000. 

While malaria is an old acquaintance among 
Italian peoples, it appears from old texts that 
the Agro Romano wus at one time compara- 
tively healthy and’ populous. A professor of 
Velletri, S. Tucei, believes tho cause to have 
been the system of deep drainage practised by 
the Romans. One finds in the district numer- 
ous conduits known as cuniculi (anwalled), 
having a height of 1°:50m., and a mean width 
of 1:°70m. Cuttings for roads have solved the 
problem of their origin and function. These 
cuniculi have a constant rlope, which brings 
them sometimcs 15 metres (50tt.) below the soil. 
S. Tucci is preparing a memoir in which he 
means to show (1) that this old system rendered 
the country very healthy, (2) that the surface- 
flow now existing is little better than stagnation 
of the waters, and (3) that the unhealthiness 
therewith connected is mainly due to the com- 
bined action of the water and the atmosphere 
on the tufa and pozzuolana ut the surface of 
the ground. Encouraging results, it may here 
be mentioned, have been gained by the Trappist 
monks of the monastery of Tre Fontane (a short 
distance out of Rome, on the way to Ostia), in 
reclamation of marsh lund «nd improvement of @ 
very unhealthy climate by p'antiny of eucalyptus 
trees, which ur kuown to be efticient agents of 
sanitation, aud by drainage. This work has 
been engaged in by contingents of the monks 
that were recently cxpelied irom France. 


A dry galvame element recentiy patented in 
Germany by Herr Scrivener consists of three 
parts: a plaie of comprcss d carton or graphite, 
a carefully nmalgawat d zine plate, and a 
depolarising piete applied to the carbon plate, 
this latter being the es-cntiul part, and made 
from a maes Consisting of 10 parts by weight of 
ammonium-m reury-cbl ride, 3 of chloride of 
sodium, and ! of chloride cf silver. To this 
mixture is wd iid n weak acid solution of zine 
chloride (of 50%) tül it ‘erms a consi-teut paste, 
with which ti previvusly-peraflined carbon 
plato is then costed, in a co spxratively thick 
layer. The layer is covercd wih five or six 
layera of Swed'-h filter-paper saturated with a 
solution of equil parts of chloride of zine and 
and sulphide of sidium. By courection of this 
plate with th zice plate, a con-taut element of 
abont 1°3 volt uilf reuco of potential is formed. 
In the cave of house telegraphs, the element is 
placed directly behind the knob to be pressed. 
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The following (according to La Nature) is the 
way in wiich those gla:s plates are prepared, 
which siow an image, or writing, only when 
breatked upon. The piece of glass should be 
of the kind used for mirrors, and may be either 
treasparent or silvered, and a little powdered 
fuor-spar is put in a porcelain capsule and 
moistened with ordinary sulphuric acid, to an 
extent which will allow of using it to write 
with, by means of a quill pen, on the carefully- 
cleaned glass. The drawing, or writing, is 
then traced, and allowed to stand five or ten 
minutes. Then the plate is washed with 
ordinary water, and dried with a cloth, after 
which it is ready for use. 


Doubts have been raised within recent years, 
by M. Heckel and others, as to the rôle of 
insects in cross fertilisation of flowera: they 
have been based especially on the supposed 
absence, or, at least, great rarity of these 
auxiliary animals on the flowery summits of 
high mountains. The results of four years 
observations at Grenoble, by M. Masset, in a 
region with all altitudes from 200m. to 3,000m., 
and amidst an herbaceous flora the richest in the 
world, are here instructive. He finds (1), that 
all orders of insects have representatives up to 
2,300m. ; (2), that beyond 2,300m. lepidoptera, 
diptera, and certain hymenoptera preponderate 
in number; (3), that the number of genera, 
species, and individuals of nectar-loving insects 
1s proportional to that of the flowers, sometimes 
incalculable; (4), that the hours of sleep and 
waking of flowers, and those of insects, are 
synchronous; (5), that the apparent number of 
nectar-loving insects is in relatioa with the 
number of their favourite flowers, and the state 
of the atmosphere and sky. M. Masset concludes 
that, as flowers and insects are never simul- 
taneously and mutually wanting, the objection 
referred to against cross - fortilisation loses 


weight. 
ee] 


The ‘‘Sherwood Forester” Tricycle.—The 
‘“ Sherwood Forester’? made by Messrs. Kirkham 
and Mallatratt, of the Wellbeck Works, Mansfield, 
is a rear steering, open fronted tricycle, with the 
framework of the pattern of the ‘ hay-fork ” 
style. The “Sherwood Forester ” is driven by the 
rotary action, same as a bicycle, and has two cqual 
size driving wheels of 42in. to 50in. diameter, 
anda 20in. steering wheel. The wheels run on 
two independent steel axles, and the whols power 
of the rider is transmitted direct from the cranks 
to the driving wheels by means of an improved 
and patented endless chain. A special feature of 
the ‘‘ Sherwood Forester ” Tricycle is the makers’ 
new patented automatic double driving clutch 
fixed in the chain wheels on each end of the crank 
axle. The patent double driving clutch is entirely 
self-acting, and instantaneous, and no obstacles, 
irregularities of road, or ground resistance will 
relieve it, whilst it instantly relieves itself on tak- 
ing pre: sure off the treadles, and in turning circles 
of any size. By the use of this patent double 
driving clutch the pedals instantly form foot rests 
by simply ceasing to move the cranks, and allow- 
ing the two driving wheels to run on of themselves. 
It will be thus seen that no power of the rider is 
wasted; as when the going is easy, the machine may 
be propelled by intermittent strokes, and the 
edals between the strokes form most comfortable 
oot rests. A new pattern double band brake 
fitted and applied in the most complete manner en- 
tirely removes all objections to brakes acting on the 
hubs. Itcan be adjusted perfectly, and by the 
simple motion of one hand-lever, a powerful 
brake is ap plied in the same instant on each driv- 
ing wheel. 


Black Ink. — Peltz in Pharm. Zeitschr. f. 
Russl., recommends the following for making a 
good ink: 


Parts. 
Extract of logwood .................. 100 
Lime-water ....... ccc cece cece cee eee 800 
Carbolic acid ...........ccccceececees 3 
Common hydrochloric acid ..,....... 20 
Distilled water ...............0c0c00- 600 
Gum ATADIO® odsun ean sav wauaseds ox 30 
Bichromate of potassium ............ 3 
Distilled water enough to make ....1800 


Now add the 
bichromate of potassiam and the gum, each separ- 
ately dissolved in a considerable quantity of distil- 
led water, and finally add enough water to make 
1800 parts. This ink is a fine red colour which 
quickly turns black. Itdoes not corrode steel pens, 
and, if it dries up, needs only the addition of water, 


LETTERS TO THE EDITOR. 


— 


[We do not hold ourselves responsibie for the cpinions of 
our correspondents. The Editor respectfully requests that all 
communications should be crawn up as briefly as possible.) 

All communications shouid be addressed to the EDITOR of the 
Enouiso Mercuanio, 81, Tavistock-strect, Covent-garden, 
W.O. 


All Cheques and Post-office Orders to be made Payable to 
J. Passmore: EDWARDS. 

*,* In order to facilitate reference, Correspondents, when 
speaking of any Letter previously inserted, will oblige by 
mentioning the number of the Letter, as well as the page on 
which it appears, 


“I would have everyone write what he knows, and as 
much as he knows, but no more; and that not in this 
ouly, but in all other rubjects: For such a person may 
have some particular knowledge and experience of the 
nature of such a person or such a fountain, that as to 
other things, knows no more than what everybody does, 
and yet, to keep a clutter with this little pittance of his, 
will undertake to write the whole body of physicks : a vice 
from whence great inconveniences derive their original.” 
— Montaigne s Essays. 

—+44— 


BROMPTON AND THE PATENT OFFICE 
—RAILWAY SIGNALLING—AOCKNOW- 
LEDGMENT OF QUOTATIONS— THE 
LATE PROFESSOR JEVONS—TELE- 
SCOPIC APERTURE AND SEPARA- 
TING POWER—TABLES OF SPEOTRA 
—STEINHEIL’S ACHROMATIC EYE- 
PIECES. 


ced ae pa tsa of the Parliamentary Reports 
will have noted how, on the evening of the 10th 
instant, Mr. Hinde Palmer put a question in the 
House with reference to the Patent Museum: That 
the present building is crowded to an extent which 
renders the examination of any special portion of 
its contents inconvenient in the highest degree is 
too notorious to need any insisting on bere; and 
the honourable Member for Lincoln not unnatur- 
ally urged that the time had at last arrived for the 
redemption of a promise made by Sir Austen 
Layard (when, years ago, as Mr. Layard, he was 
First Commissioner of Works) that a suitable 
building should be erected for the reception of a 
collection of such incalculable value. Mr. Palmer 
went on to suggest that the large quantity of waste 
and unused land in the neighbourhood of the 
lNorthumberland-avenue might be utilised to pro- 
vide a most accessible site, and an amply commo- 
dious building for this purpose. It would seem, 
however, that Mr. Chamberlain has been “ got 
at,” as well as Mr. Mundella, by the Brompton 
Ring, for, in his reply to Mr. Palmer, the Presi- 
dent of the Board of Trade is reported to have 
said that ‘it had been suggested that the exhibi- 
tion could be best arranged if it were transferred 
to the Science and Art Department.” Of course! 
To transfer the Patent Museum to the horde of 
leeches at South Kensington means the creation 
of Directorships, Curatorships, Registrarships, 
Keeperships, Cleaner and Deputy-Cleanerships 
et id genus omne, and other devices for adding to 
the offices of the clique of pluralists there, and 
further plundering the public in a genteel way. 
My admiration for Mr. Chamberlain scarcely 
assumes the form of idolatry ; bat he has always 
enjoyed the credit of having a very determined 
will of his owa. Mr. Mundella, unhappily, is a 
mere tool in the hands of the wire-pullers at 
Brompton, who manipulate his strings and use 

im asa mere puppet. I did hope, though, that 
the President of the Board of Trade was not quite 
so easily to be imposed upon; albeit his answer on 
which 1 am commenting suggests to me the line in 
Phoedrus (I think it was Phoodrus) which I used to 
construe as a small boy: ‘‘Delusa ne spes ad 
querelam recidat.’’ 

Mr. Stooke (letter 20367, p. 523) must forgive 
me if I demur to his description of my comment 
on his system of signalling as ‘‘hypercriticism.”’ 
Reverting to his original letter (20267, p. 427), I 
find that Clear is signified by ‘ Arm-in-arm 
position between 45° and 85°,” and that “From 
6° to 45° isto be treated as a ‘Doubtful signal,’ 
and worked on as ‘ Danger.’’? Now my contention 
was—and is—that an angle of 44° (Danger) suffi- 
ciently resembles one of 46° (Clear) as seen from a 
distance, on a rapidly moving engine, to render 
discrimination between them, in the last degree 
doubtful; and I can quite conceive the effect of a 
driver reading an angle of 44° as 46° or 47°, and 
80 crashing merrily into the rear of a train ahead 
of him. 

**S. G.” (reply 47468, p. 529) repeats, verbatim 
et literatim, the answer given to the same query 
on p. 506, with this very important difference : 
that whereas ‘J. R. H.” (in whose initials I seem 
to recognise those of a very eminent astronomer) 
tells us that he quotes from Nature, “S. G.” 
leaves it to be inferred that his reply is original. 
For myself, I regard it as a breach of literary 
etiquette to extract a whole passage from any 


origin. Very different indeed is the succeeding 
reply on the same pige, which is so obviously the 
outcome of personal experience. _ 

Having, on more than one occasion, expressed a 
very definite opinion indeed on the monomaniacal 
craze of the late Professor Jevons concerning sun- 
spots and commercial panics, I am the more 
anxious to give utterance to the sincere regret with 
which I (in common, I imagine, with all scientific 
men) have learned of the very great loss that Eng- 
lish thought has sustained in his lamentable death. 
Mr. Jevons was, in no legitimate sense, a physicist. 
As, in the case of his greater predecessor, Bacon, 
his contributions to the establishment of a sound 
scientific method were of great and enduring value ; 
although, like those of Lord Verulam, his attempts 
to apply such method to concrete investigations in 
physical science were failures. Of this no better 
illustration could be found than the notorious one 
of which I have spoken above. As a logician, 
however, he will leave a gap which it will be very 
hard to fill. He was an original and independent 
thinker, and his works on logic and political eco- 
nomy are among the most useful to the student of 
any extant. I can say sincerely that there are few 
books in my own library that I have read with 
more pleasure and profit than those of the great 
thinker whose loss will be so widely mourned. 

If Mr. Gardiner (letter 20382, p. 516) will con- 
sult Airy’s treatise ‘‘On the Undulatory Theory 
of Optics,” he will find it demonstrated that if e 
be the radius of the aperture of a telescope in 
inches, the extreme diameter of a star disc in 
seconds to the first black ring = 2°76 divided by e. 
That I may be mistaken in my own estimate of the 
present distance of the components of 7 Herculis 
is possible; but that a weil determined law of 
nature suffers an absolute change in four or five 
hours of longitude certainly does tax my powers of 
belief very seriously indeed. Perhaps I may add 
that Dallmeyer's formula gives 1-08" as the separat- 
ing limit of a 4iuv. object-glass, and 0 962” as that 
of a 4:5in. objective. 

The book that ‘‘ T. S. H.” (query 47710, p. 557) 
requires is ‘‘An Index of Spectra, by W. M. 
Watts, D.Sc., with preface by Prof. Roscoe, 
F.R.S., with eight lithographic plates, and a 
chromo-lithograph, price 7s. 6d. i 

“ Zeta” (query 47420, p. 436), asked for a dia- 
gram of the new achromatic eyepieces constructed 
by Steinheil. ‘‘O. V.” described them in the next 
number, but without giving any illustration. I 


have, therefore, copied the oompany ue dia- 
grams from the current number of the Journal of 
the Royal Microscopical Society, in hope that they 
may supply ‘‘ Zeta’s’’ want. They represent two 
of these eyepieces (as constructed for the tele- 
scope), of #in. and jin. focus respectively. C is 
the crown-glass convex lens; F and F the fint- 
glass menisci. The grooves cut in the edges of the 
lenses are filled in with black cement to form dia- 
phragms, as in the Coddington lens. The defini- 
tion is stated to be exceptionally sharp and 
brilliant. 


A Fellow of the Royal Astronomical Society. 


OBSERVING-WEATHER IN NORTHUM. 
BERLAND—¢ MERCULIS—c CORON Æ, 
A. B—AX OPHIUCHI--~n» DRACONIS—2 
2215—p HERCULIS—;, OPHIUCHI—70 
OPHIUOHI — 73 OPHIUCHI—«!} AND « 
LYRE. 


(20406.]—Sincz my last letter (Vol. XXXV., 
No. 900, letter 20181), the weather here for obser- 
vational purposes has been of the most wretched 
description, there not having been one night in 
which the finest work could be done. It seems to 
me that there is little to choose between the heat 
of summer and the cold of winter. The atmosphere 
is nearly always in a state of great disturbance, the 
stars, when viewed through a telescope, twist and 
twirl, flutter and jump, wriggle and writhe, as if 
they had a very particular objection to being mea- 
sured, and strongly resented the impertinence of 
terrestriul mortals in prying into their secrets. I 
hardly ever find them in such good humour that 
they will stand still to be looked at, and conse- 
quently the materials at hand for contributing to 
your columns information as to the doings 
of close and difficult binaries are somewhat 


work, without the slightest acknowledgment cf its | scanty. However, such as they are, I will give 
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them, hoping still for that ‘‘ good time’? which is 
always *‘ coming.” 
& Herculis, R.A., 16°36, Mage. 3, 6°5. 
My latest measures of this rapid binary are as 
follows :— 


i 


P=1060 D=1'2 Ep. 1882-49 
P=1015 D= 132 ‘55 
P = 103:5 D = 144 87 


o Corone. R.A. 16°10. Mags. A, 5; B, 6:1. 


Chambers tells us that ‘several computers have | p 


investigated the.orbit of e Coronæ, but the results 
are very discordant. Whilst Jacob found a period 
of only 195 years, Doberck, in 1875, fixed it at 843 
years. The other results are all intermediate be- 
tween these.” The following measures will serve 
for comparison :— 


$ o t 

Herschel, POS wee : 

and South AB, = 71:5 D = 1:44 Ep. 1822°83 
Smyth AB,P=1076 D=1°3__,, 1830 76 
Dawes AB, P =1478 D=1°65 ,, 1840:57 
Madler AB,P =173:0 D=2-23 ,, 1850:70 
OZ AB,P=1868 D=272 ,, 1860:74 
Dembowski AB,P=1969 D=3:09 ,, 1870 43 


Perry AB, P=2068 D=3°5 4, 188264 
A Ophiucht. R.A. 16:25. Mage. 4, 6:1. 


Smyth says that this object is very beautiful and 
close, and that the measures are attended with 
great difficulty, except when, as H, expresses it, 
‘** the star will be quiet.’ Chambers remarks that 
“ Mädler found the period to be 88 years, and 
Hind made it 95 years; but Doberck has arrived 
at a much higher value—viz., 233 years, and there 
can be no doubt that this is much nearer the 
mark.” H, says that it ‘‘requires a most excellent 
telescope to see it well.” 


The following are some of the measures :— 


o 
x W. P = 331:8 D = 084 Ep. 1825 51 
Smyth P = 3512 D = 1:0 ,, 183448 
Dawes P = 358:3 D = 1:07 ,, 1840°54 
Madler P = 129D = 1:05 , 185053 
xO P= 186 D = 1:35 ,, 1861-63 
DembowskiP = 286 D = 1°51 ,, 1870:45 
Doberck P = 335 D = 1:59 ,, 1878-47 
B P = 377 D = 1-45 ,, 188046 
Perry P = 376 D = 1:34 ,, 188252 


p Draconis. R.A. 17°2. Mags. 5, 5'1. 


A slowly moving binary, with a period seid to be 
about 600 years, and considered by Herschel, to be a 
miniature of Castor. 


& n 
Herschel, P = 2324 D = 4:35 Ep. 1781:73 
>> P = 205:1 D = 3:23 ,, 1832:22 
(o> P = 191:1 D = 2:82 ,, 1851-74 
Doberck P = 171:0 D = 2'49 ,, 1877-64 
Perry P = 165°0 D = 2:20 ,, 1882:53 


x 2215. R.A. 17°40. Mags. 5'9, 7°9. 


: Gledhill says that the change in angle is uncer- 
ain. 


2 P = 310:6 D = 0:74 Ep. 1831:53 
Dembowski F = 304°6 D = 0°67 ,, 1855:92 
Spörer P = 300°77 D = 0:70 ,, 1875 54 
Perry P = 2940 D = 0'93 ,, 1882-57 


u? Herculis. R.A. 17'41. Mags. 9:5, 10:5. 


This very rapid and interesting binary was dis- 
covered in 1856 by Alvan Clark. ‘‘In 1860,” 
says O X, quoted by Gledhill, ‘‘the measures of 
this star presented no difficulty; but in 1873 its 
separation could not be effected on any but the 
finest nights.’? “Doberck,’’ says Chambers, 
‘‘ finds a period of 54°2 years’? The following are 
some of the measures :— 


o n 
Dawes = 592 D=181 Ep. 1857-60 
Of P= 93-7 D=0°88 ,, 1868:50 
OX P = 1855 D=063 ,, 1873-50 
B P= 245:9 D=096 | 188047 
Perry P=2501 D=079 , 188268 


r Ophiuchi. R.A. 17°56. Mags, 5, 5:7. 


H, April 28th, 1783, found it to be ‘‘ the closest 
of all his doublo stars.” In 1825 and 1827 È could 
not see the companion. Jn 1835, however, with a 
poner of 1000, and in moments of best definition, 

e saw the stars separated. Hind finds the period 
about 120 years, and Doberck about 217 years. 1 
find this star an easy object now. 


o 
Or: P = 2231 D = 094 Ep. 184051 
Secchi P = 245:8 D = 1:30 ,, 1860:77 
Dembowski P = 247'8 D = 1'42 ,, 187050 
Jedrzejewicz P = 2522 D = 1:89 ,, 1880:67 
Perry P = 2522 D = 1°34 ,, 1882:52 


70 Ophiuchi. R.A. 17:59. Mags. 4:1, 6'1 


. Dawes says that this is, ‘‘One of the most 
interesting and beautiful of the binary systems; ” 
and there is a very fair agreement amongst 
computers as to its period, which seems to bə 


somewhere between 73 and 88 years. Sir John 
Herschel noted that the rings round the telescopic 
image of this star ‘‘seem to have something 
eculiar about them; they are thin, and extend 
urther than in general.” 
We have the following measures :— 


£ P = 1654 D = 466 Ep. 1819-63 
Dawes P = 1248 D = 662 ,, 1840°59 
Auwers P = 1079 D = 6'49 ,, 1860°74 
Doberck P= 754 D= 303 ,, 1878-54 
Jedrzejewicz P = 628 D = 2°74 ,, 1880:65 

P= 61:3 D = 2°58 ,, 1882-56 


erry , 
73 Ophiuchi, R.A., 183. Mag. 5:7, 7:2. 


The binary character of this close double star 
seems to be not yet fully determined, although, as 
Chambers points out, there is evidently a diminu- 
tion in both angle and distance, as the following 
measures will show :— 


£ P= 397 D 1 
Mädler P=2528D=1 
Doberck P = 2500 D=103 ,, 187661 
Perry P = 2170 D=1°03 ,, 1832-61 


Lyre. R.A. 18-40. Mags. 4'6, 6-3. 


This, with the following pair, form the cele- 
brated ‘‘ double-double,” the separation of which 
with the naked eye, is a remarkable and somewhat 
unusual feat. Webb, in his charming and most 
useful ‘‘ Celestial Objects,” says there is ‘‘ little 
doubt of the rotation of each pair; €! perhaps in 
about 2,000 years, «* in half that time; and pos- 
sibly both pairs round their common centre of 
gravity is something less than a million years.” 
We have the following measures :— 


o n 
Herschel, P = 339 D = 344 Ep. 1779:83 
Ot P = 225 D=3'2 ,, 1840-74 
Doberck P=163 D=304 ,, 1878:56 
Perry P=170 D= 3°62 ,, 188260 


et Lyre. R.A. 18:40. Mags. 4:9, 5°2. 


o n 

Herschel, P = 1735 D = 3:50 Ep. 1779:83 

Oz P = 1511 D=273 ,, 184083 

Doterck P = 1391 D=224 ,, 187856 

Perry P = 1315 D = 2'69 , 1882-60 

I ehall be very happy to look up the stars men- 
tioned by your valued correspondent, Mr. Herbert 
Sadler, when an opportunity occurs of dealing 
with them successfully. , 

The above measures were made with the 18jin. 
Calver reflector. 

Jevon J. Muschamp Perry. 
St. Paul’s Vicarage Observatory, Alnwick. 


—_—— 


‘54 Ep. 1831-05 
‘174, 1861-89 


MARKINGS ON JUPITER. 


[20107.]— ANOTHER observation of the red spot 
on Jupiter was obtained on August 10th, the p. 
end being on the C. M. at 16h. 20m., and the centre 
at 16h. 47m. The spot was very well defined, with 
power 186 on my 5}in. Calver, and but little fainter 
than last year. A delicate streak extended from 
the p. end for some distance south preceding; but 
otherwise it appeared pore regular. In letter 
20380, p. 546, Mr. W. F. Denning both delineates 
and refers to the narrow streak seen following the 
red spot last year as being continuous now with 
the south equatorial belt; but on August 19th, it 
was just possible, though with very great difficulty, 
to separate this streak. It has, however, increased 
immensely in size and prominence. On the same 
night, a spot was seen similar to the new one, 
figured on p. 546, in the northern hemisphere, and 
in the same position. It was much shorter than 
this spot, not being much more than half as long 
as the red spot. It was noted on the centre at 
13h. 55m. 

The south equatorial dark belt is now in an 
extremely interesting condition, numerous dark 
patches and spots being visible. One of these, of 
unusual size and darkness, and very well defined, 
was observed on the C. M. as under :— 


August 1Sth.... 14h. 28m., p. end. 
3 we. 14h. 43m., centre. 
s .... 14h. 58-dm., f. end. 


A fainter spot of the same kind was visible a 
little p. the p. end of the red spot. It projected a 
little way south of the belt, and formed, with the 
dark streak following, a shallow bay, wh'ch con- 
formed to the curve of the north edge of the red 
spot. This patch was noted central at 15h. 55m. 

A. Stanley Williams. 

Brighton, August 19. 

P.S.—In letter 20360, p. 520, I stated that the 
white equatorial spot was on the centre on August 
5th at 15h. 35m. This observation, however, really 
refers to another spot, very similar ia appearance, 
a little following.—A. S. W. 


¢ HERCULIS—4:‘56in. / APERTURE. 


[20408.]—IN justice to myself allow me to say 
that I did not supply the eyepieces Mr. Gardiner, 


I been allowed to do so, my own eyepieces would 

have done every justice to a really fine object- 

glass. . W. Wray. 
Laurel House, North-hill, Highgate, Aug. 18. 


HOW TO MAKE A FLAT FOR A NEW- 
= TONIAN REFLECTOR. 


[20409.]—As by some mistake on my part or 
the printer’s, the sketches did not appear in letter 
20370, I have sent others. I also wish to correct 
another error of my own or the printer’s, occuring 
in the 12th line from top, of letter 20370. This 
should read, ‘‘ For if the discs are slipped (or slid) 
together, there is a chance of scratching.” The 
dotted lines in Fig. 1. show the sections of major 


axis when edged. As this willconclude my letters 
on this subject, I will here say that I shall be glad 
to answer any questions concerning the matter 
that may crop up. Prismatique. 


FOCAL IMAGES, CASSEGRAIN TELE- 
SCOPES, &c.—TO “F.R AS.,” “ORDERIC 
VITAL,” “W. Q. P.” 


EEn ee I ask ‘‘ F.R.A.S.” to kindly turn 
to hisletter of May 19th last, in which he gave me 
what I had not before seen—a rule for the diameter 
of star disc, and supplement the rale by informing 
me what is the lowest power per inch of object- 
glass that is necessary to raise a disc on a star. 
«Old Kitchener’’ refers to the point, but his 
remarks are not very accordant inter se. The 
answer which ‘‘ F.R.A‘S.”’ favoured me with was 
not really a reply to my original query (addressed 
to ‘‘Orderic Vital,” and by him referred to 
«F.R. .A.S.”), and as, so far, no reply has ap- 
peared, I venture to re-state the question, or 
rather questions. 

The first is this: With a given lens of known 
focus (and aperture?) what will be the diameter 
of the light-spot as received on a card at the focus 
of such lens. As regards the insertion of ‘‘ aper- 
ture” in the query, a letter of mine on p. 156, 
April 21st, will explain why I do so. 

The other question refers to the :ffect on the 
rays of light of the length of focus in a lens or 
mirror. 

Let there be two Icnses of the same diameter, 
but one of them having taice the focal length of 
the other, and let them be so placed that 
their foci are on the two sides of a 
photometer screen, what will be the pro- 
portionate illumination of one to the other 
when thus measured? For the Cassegrain tele- 
scope, I will (in order to save engraving a fresh 
block), ask your correspoudents above referred to 
to insert in the diagram on page 217, May 12th, a 
amall x between E and I, and a large X behind the 
concave mirror to the Jeft of D, both letters re- 
ferring to points on the axial line D H. Then Jet 
the bent line, D C E, turn about the point C till C E 
passes through x, then we may assumo that C D 
produced will pass through X. This gives a 
geometrical method of finding what alteration in 
the focus of the small mirror will throw back the 


of Newburgh, N.Y., refers to in letter 20382. Had | point D at vertex of large mirror to any given 
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point X behind it, since v and X will be the conju- 
gate foci of the new mirror, just as E and D are 
the conjugate foci of the original one, and Fz 
will be the required focus. In this caso the distance 
apart of the mirrors remains unaltered, but I do 
not quite see how to throw back D to X by an 
rule which allows the distance apart to be varied, 
but retains the same focus for the mirrors. Cana 
yule be given for this, which is the practical state 
of the case, the point D being always in reality 
considerably behind the vertex of the large mirror. 
Also for the Gregorian. Lens. 


so high an authority ? Does ‘‘ Caloric’’ know, and 
has he ever seen more than one Lampe-Soleil in 
his life? Finally, why does he not study his 
Encisa Mrcranic, and learn what E.M.F. really 
means ? Calorimeter. 

[20413.]—*‘ Caroric’’ (letter 20394) gives three 
statements, gathered from different sources, which 
appear to him contradictory. As a matter of fact 
all three are true. A 16-candle Swan lamp has a 
resistance of about 40 ohms! and since we require 
over l ampère current, the minimum number of 
Faure cells is about 24 or 26. If this number of 
cells be obtained, provided they are large and thus 
do not offer any great resistance, we may light 24 or 
even more lamps with the same number. As to the 
statement of the Faure Co. attendant, he no doubt 
referred to a small 2 or 5-candle lamp. The 
small 2-candle Swan can be worked with 2 or 3 
Faure cells, so that 4 would do it well. 

“ Caloric’? would do well to inquire more 
closely into facts before stating that ‘‘ E.” ‘‘ knows 
nothing about it.” L1.B.A. 


TESTING MIRRORS, &c. 


[20411.] IT appears from our private correspon- 
dence that the method of’ zone-testing occurred 
independently to both Mr. Wassell and myself, and 
I need hardly therefore say tbat I have been 
reading up the back numbers since my return with 
special interest in Mr. W.’s articles. I would now 
like to explain that I fancy some such method was 
used by Short, and for this reason. I have an old 
Gregorian made by him, in which the sliding block, 
which carries the small mirror, is graduated to serve 
as the vernier of a fixed scale attached to the body- 
tube, the graduation being such as to read to 1-200 
(one two-hundredth) of an inch. It is the onl 
instance which I have seen, or heard of, in whic 
such an attachment occurs. Unfortunately, the 
mirror has been rendered practically useless by 
amateur attempts at refiguring it, or it would have 
been interesting tosubjectit to careful testing. There 
is one point in connection with this question, zone- 
testing, which I hope Mr. Wassall! will not omit to 
notice, as I think it is not an uncommon difficulty 
in obtaining a good figure. In all the descriptions 
or sketches of the ‘‘rings’’ and ‘‘mounts,’’ these 
are shown as symmetrical and concentric, but in 
certain cases a kind of ‘‘lop-sidedness’’. (if I may 
use such a term) seems to occur; in fact, the axis 
of the mirror is not at its centre, and is also out of 
gquare with the chord of the curve. If such a 
curve were accurate and producible at pleasure, I 
presume it would be exactly suitable for a Hersche- 
lian telescope ; but as it is practically neither one 
thing nor the other it can only be locked onasa 
very bad Newtonian mirror. 

In running over the different letters I see some 
Spnrerpoucence has taken place about eyepieces, 
but I have not noticed any reference to the fact (?) 
that the Huyghenian is in one respect less fitted for 


[20414.]—Wirtn reference to my remarks on 
the above in ‘‘Notes on Dynamo-Machines,’’ 
“ Caloric’? has ventured to express an opinion 
that I am ignorant of the subject, and his conclu- 
sion is based on two facts. lst. A watchmaker in 
Paris lights his shop with 24 Swan lamps worked 
with 24 accumulators. 2nd. On page 523, I write: 
“The E.M.F. of a Faure accumulator is 2 volts, 
and the E.M.F. required for a Swan lamp is 45 
volts.” I have observed sundry good-natured 
criticisms of my Notes from time to time, and 
have taken no notice; but there is a limit to human 
endurance, and that limit is reached when one sees 
a man strutting through the columns of a scientific 
journal evidently under the impression that he is 
writing jokes for a weekly comic. I say empha- 
tically that a Swan lamp of the ordinary construc- 
tion will not give 20 candles with an E.M.F. of 
45 volts. I have also to remark that I did not fit 
up the lamp in the watchmaker’s shop at Paris; 
it is consequently not my business if he does not 
work his lamps up to their full power. It is easy to 
calculate the E.M.F. at the terminals of his lamps. 
E.M.F. of each accumulator 2 volts; resistance 
-Olohm; number of accumulators 24. Resistance 
of each lamp 33°6 ohms; number of lamps, 24, If 
V = E.M.F. at terminals of lamps, then 


reflectors. ‘There is in this form of eyepiece, with 228 

the lenses proportioned as usual, a power of cdr- 2x 2b _ 24 + Ol x 24 
recting to a certain degree, the spherical and Vv 33° 
chromatic aberrations of an object-glass or micro- 24 

scope objective, but since with the reflector the l4V + :24V = 67:2 
image is colourless, what is in other respects an 164 V = 67:2 
advantage must become a defect. What says our 67-2 


—_> —_ 


friend, ‘& 0. V.” ? = 41 volis nearly. 


1-64 
Does “Caloric” suppose that reducing the E.M.F. 
at the terminals of the lamp causes it to strike on 
the spot and rofuse to give a light, or is he aware 
that decreased E.M. F. simply means diminished 
light ? The obliging attendant to whom “ Caloric” 
refers certainly did not mean a Swan lamp, as 
understood in the ordinary sense by electrical 
engineers. The Swan lamp is a well-known 
standard lamp employed to give an illuminating 
power of 16 to 20 candles, and if ‘‘ Caloric ” will 
read over the paragraph of mine with which he 
finds fault, he will see that I specially mention 
lamps lately constructed of small candle-power to 
light with six volts—i.e., three accumulators. 
The attendant evidently had one of these in his 
mind. Ihave no intention to be hard on a critic 
whose knowledge is of schoolboy order. It is 
really very kind of ‘‘Caloric”’ to furbish up a 
newspaper report, and interview the attendant at 
Faure’s for the purpose of administering an anti- 
dote to readers of the ‘‘ E.M.” who may have been 
unfortunate enough to come under the baneful 
influence of my pernicious writing ; but attendants 
are not generally considered scientific authorities, 
and newspaper reports are not wholly reliable. It 
may be true that four accumulators will light a 
small Swan lamp, although not tho ordinary Swan 
lamp ; it may be a truthful report about the Paris 
watchmaker; it is certainly a fact that a 20-candle 
Swan lamp requires at the least 45 volts, while it 
is abundantly manifest and beyond the shadow of 
a doubt that ‘‘Caloric’’ is profoundly ignorant of 
the very foundation of the subject, and glad to pin 
his faith to Faure’s attendant or anything else. 
Had ‘‘ Caloric” asked civilly for the explanation 
of a seeming paradox, one might have been dis- 
posed to clear away the mists for him ; but that “e, 
knowing nothing whatever of the matter—as 
shown by his letter—should step to the front with 
all the dignity of a savant, and tell another cor- 
respondent that he knows nothing of what he is 
writing, only shows that his ignorance is equalled 
by his unapproachable presumption. Alas! fools 
rush in where angels fear to tread. E. 


A. S.L. 


FAURE’S ACCUMULATORS. 


[20412.]—Ir ‘‘Caloric”’ (p. 549) had looked on 
the opposite page to that trom which he quotes 
the statement about 24 Swan lamps being worked 
by 24 Faure accumulators, he would have found a 
wise Frenchman saying, ‘I would have everyone 
wiite what he knows, and as much as he knows, 
and no more,” and a further perusal might have 
induced him to cross out that passage from his 
letter in which he says, ‘‘It is a pity that people 
write about what they know little about, causing 
such absurd and misleading statements to be 
made.’ That is a dreadfully stale platitude, but 
it looks simply awful in “ Caloric’s ” letter, which 
is 18 beautiful a specimen of the genus mare’s-nest 
as has been recently seen. “ Caloric ” has actually 
been to the office of the Faure Accumulator Com- 
pany, and learnt from the obliging attendant that 
one Swan lamp requires four accumulators, and 
thereupon he jumps to the conclusion that your 
correspondent ‘'E.,’? who has contributed some 
really valuable notes on dynamos, ‘‘ knows nothing 
about it.” Go to, “ Caloric ” ; return to the ob- 
liging attendant, and ask him what sort of a Swan 
lamp he meant that requires only four accumula- 
tors to workit. Then let him refer to Mr. Swan’s 
Royal Institution lecture, and read, ‘ When I pass 
through the filament one unit of current, light equal 
to two candles is produced. If now I increase the 
current by one-half, making it one unit and a half, 
the limit is increased to thirty candles.” Having 
digested that, ‘‘ Caloric’? may multiply 24 accu- 
mulators by two volts, and he will find the E.M.F. 
comes out as 48 volts, and as the E.M.F. required 
for a Swan lamp is 45 volts, he will find that the 
French watchmaker knows just as much and no 
more than the correspondent ‘‘Caloric’’? has 
criticised, without knowing anything about it. 
Presumably, ‘Caloric’? ia the same genticman 
who, on p. 556, has carefully examined the ‘Lampe 
Soleil,’’ and has arrived at the conclusion that ** it 
is not approached by any other form of arc light.” 
Verily ‘‘It is a pity that people write about what 
they know [nothing] about.” What amount of 
energy is expended over that solitary Lampe- Soleil, 
which has produced so valuable a testimonial from 


SMALL DYNAMOS. 
[20415.]-—WiL1 you perit me to join with Mr. 
Lancaster in warning amateurs and others from 


ing, mounting, &c. 


laying out money in small dynamos, persuaded by 
the extremely low price charged? There is no com- 
mercially valid reason why a maker of a really 
good machine should be satisfied with the cost of 
the materials used, and charge nothing for design- 
A few years ago a series of 
articles appeared in these columns, written with 
great authority, giving amateurs advice and in- 
structions how to build small dynamos. I do not 
know whether any were ever built ; but the writer 
simultaneously advertised that he made dynamos 
for industrial purposes. I was foolish enough to 
order and pay for one—£25 was the cost; but in 
repairs, fares for sending to and from Scotland, 
telegrams, &c., it stands in between £30 and £40. 
It never did any work, is a monster in ugliness, and 
a paragon of bad finish. It will not realise £5, if 
I was going to sell it. Such was my experience of 
cheap dynamos ; let others take warning. 

I built a machine myself, partly according to the 
instructions published, partly after own observa- 
tions. It never did so much work as any other 
dynamo with the same weight of iron and copper 
wire. But it did afford me great instruction, and 
as a commercial concern has earned its cost ten 
times over, and will turn out many hundred pounds’ 
worth of good work. For general work I have 
bought one of Elmore’s splendid machines, which 
is all any man can desire. 

As I have built a dynamo which does, and has 
done, useful work for more ‘than nine months, I 
think I am right in saying that small laboratory 
machines can be made—in fact, both Weston and 
Elmore make such—but I should think magneto 
machines would be the handiest where power is not 
available. A machine for supplying one small arc 
or a few incandescent lamps need not be either 
large or expensive, and with the excellent oppor- 
tunity we had in the Crystal Palace of examining 
machines, combined with the articles in Engtncer- 
ing and elsewhere, I think that any amateur with 
some knowledge of electricity might construct a 
machine that will suit him. Any one who does 
not knows the laws of electricity I would strongly 
advise to master these first before building @ 
dynamo. Anglo-Dane. 


[20416.]—To show that I believe I can satisf 
all as to the strict veracity of my statements, 
will notice a few of Mr. Lancaster’s otherwise 
welcome criticisms on my letter. First, then, he is 
informed that the speed (in my note) for four to 
six ten-candle lamps was 2,000 revolutions per 
minute, not 1,700, and this was done by ove man for 
a little over that space of time. It is notto besup- 
posed thata man could exert all his strength like 
this for many minutes, but he could certainly do so 
for this short time. But what is the question at 
issue? What I spoke of was a small dynamo, and 
not by any means limiting it to the power of one 
man: especially when trying, as I did, to get the 
best possible results out of the machine. I thi 
if it took half-horse power to work it, the results 
obtained are very favourable. The quarter-horse 
that I judged was put into the machine was when 
it was going at the rate of 4,000 revolutions per 
minute. The eugine I worked it by was very 
powerful, and it was extremely hard to tell the 
exact amount of power used. However, I have 
nearly got a half-horse power engine finished, and 
I expect this will drive my machine very easily. 

I cannot understand how a quarter horse-power 
is four times that of a man, for I have always been 
under the impression that one horse-power was 
equal to eight men. Thisis what some gas-engine 
makers take, and what I intended our readers to 
understand. Then the case stands thus:— One 
man (for short time) five ten-candle power lights 
at 2,000 revs., z horse-power (two men) four five- 
candle power, two ten-candle power, and six 
twenty-candle power (balf-lighted) at 4,000 revs. 

I need scarcely add that it was straining the 
machine to run ıt at 4,000 revolutions, but £ did 
so to get all I could out of it. For continuous 
running, of course, these results would be lessened 
30 or 40 per cent., but for short experiments all I 
have said could be got out of ths machine. 

I think it would have been far better for me to 
havo waited until I could give in proper language 
the power of the machine; but I really could not 
let such an attuck on my veracity go by un- 
noticed. 

To show that I feel certain my results are as near 
as possible correct, I make the offer to Mr. Lan- 
caster, as I have already to another gentleman, to 
give him every facility in my power for testing the 
machine, and I shall be glad ror him to report on 
it himself. 

I must add, before closing, the best results when 
driving by hand-power were obtained by separately 
exciting the field-magnoets with a bichromate cell, 
but when using steam I did not use that. 

I must add, too, that I am in no way connected 
with the makers of this machine; but I am with 
a company supplying largely Swan lamps, so that 
I know their power when I see it. 

I am sorry 1 cannot give my own name, but solely 
on business grounds l must again subscribe my- 
self Tried. | 


- 


Ave, 25, 1882. 
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SMALL DYNAMOS. 


[20417.]—As Mr. Lancaster (20403) has taken 
upon himself to say that ‘‘ Tried ’’ (29394) states 
“ what must be absolutely false,’’ I feel it my duty 
to corroborate ‘‘ Tried’s’’ statements. I presume 
that the machine ‘‘ Tried’’ referred to is Mr. 
Patrick’s ; if so, I may stato that I also went to 
his shop and asked to seo the capabilities of his 
machine; but, as it happened, he only had four 
10-candle incandescent lamps in the shop, and it 
was found that when the machine was driven from 
the foot-lathe there was not sufficient resistance in 
the lamps for them to give their full light; but 
after introducing a piece of thin iron wire, about 
lft. long, between the terminals of the machine, 
which I imagine would bo equal to about two 
lamps (making up the six) it was found that with a 
little of my assistance with the treadle of the lathe, 
they gave, as “Tried” states, as much light as 
they should. Fred. W. Ball. 

Queen’s-road, Battersea. 


(20418.]—I was very much pleased to see the 
letter of ‘ Tried ” in tho “ E.M.” of Aug. 4, clear- 
ing up a lot of doubts concerning small dynamos, 
upon which so much cold water has been thrown. 

Amateurs desiring to construct small dynamos 
have not known what to doin the matter, as one 
person in ove number of the “ E.A.” would say. it 
was useless to make such a machine, and in perhaps 
the very next nuinber another person would say the 
contrary. 

I think “Tried” would oblize others besides 
myself if he would state whet kiud of armature 
the machino has, and if Sicmeus’, whether the cy- 
liadrical or H girder. 

I have an idea that I could drive a small dynamo 
by means of as:uall water-motor, No. 8 Empress for 
instance, Which rans 1,500 revolutions per minuto, 
as we have here a pretsure of 90lb. per square inch. 
If in this ides I am inistaken, Ishall be very glad 
to be told so. W. L. 


VOSS’ ELECTRICAL MACHINE. 


(20419.]—In dainp and rainy weather it is often 
found that this machino requires a small initial 
charge of electricity to start 1t into action. This 
may ba supplied, Í tind, in the foilowing simple 
manner :—'uke a small camel-huir brush, costing 
a penny; hold it ligntly ayvainst the revolving 
plate; the sligbt friction thus produced will almost 
instantly give tue nevdful charge, Tho sparks, 
too, may be increased boia in length aud frequency 
by another simple device. Tako a piece of wire, 
say No. 20, and Gin. lonz; sharpen one end and 
bend the other into a hook ; insert the pointed end 
into a cork, previously fastened on the top of the 
vertical comb; bend the wire forward till the 
hooked end projects over the two knobs of the 
conductors. From this hook suspend a worsted 
thread, or one of thick cotton, loug enough to 
reach to the base bosrd nearly. Now, on turning 
the crank-handle and withdrawing tae knobs of 
the conductors the suarks will be found to come 
faster and grow Jonvger turouvh the influence of 
this simple thread which wilzvles about ina curious 
and life-like manner. Another devico I have 
adopted is this: To the buse-board, near the frout 
edge, I have fixed two binding posts—one near 
to and in connection with one condenser, and the 
other near to und in connection with the other con- 
censer, To these posts may be attached two chuins, 
One to each. On luyiny the chuins on tho table in 
two heaps—3ay, an inch apart—aud then separating 
the two conductor-kuobs to the same distance, two 
bright sparks will be produced simultaneously — 
one between the knobs, and the other between the 
chains. Vacuum tubes, luid on the table between 
the chains, will be bautifuily lit up, and shocks 
can be taken from tho chains in various ways. If 
one chain be laid, say, over oue shoulder, and the 
other chain over the other, the shocks will be felt 
smartly throuvh the clothes; the strength of which 
can be regulated to the grearest uicety by increas- 
ing or decreasing the distance between the knobs 
of the conductors. : 

I consider the machine a most interesting aud 
beautiful inveution ; tor by its means, Scutic Biec- 
tricity may be produced ut any tme, in largs or 
small quautitics, tur chargivg Leyden batteries, 
lighting up vacuum tubcs, giving shocks, &e., &e. 
It is always ready—no amwgam or other prepara- 
tion being required; tho mere turning of a small 
crank haudle, which may be done by a child three 
years old, is all tue power required to develop 
copious streain3s of electricity. £ am surprised so 
little has appeared in your valuable paper on this 
the best of etectricul machines. 


August 2l. John C. Frank. 


STRLIGETENING CROOKED 
CASTINGS. 
{20420.]—Titomas D. Wrst, whose article you 
have reproduced trom the slincrican Machinist, is 
incorrect iu many things,according to my judgment. 
He says truly, that the foreman of a toundry is 
puzzled to tell how a casting will go, when looking 
at a complicated pattern for the first time; and in 


order to keep it straight the great question is, how 
so to manage that all parts will cool equally. T. 
D. W. says ‘‘There are two reasons for castings 
warping. 
the second the allowing of some parts to cool before 
the others.” 
states as the first reason is only the cause of the 
second, and so there is only one reason—viz., one part 
cooling before the others. 
the thickness of metal in a column is not equal, the 
thin side will cool first, and draw the thick side 
towards it, thereby muking the thin side of the 
column concave and the thick side convex,” 
very opposite of this is the result of an unequal 
column ; the concave side is the thick side, the cause 
being that the thin side in cooling becomes rigid, 


The first is ill-proportioned thickness, 


This is very misleading ; for what he 


Again, he says, ‘ When 


The 


while the thick side being still plastic, and subject 
to compression, is, therefore, not liable to bend by 
the contraction of the thin side; and after that con- 
traction is passed, the thick side has z/s shrinkage 
to underyo, and that force acting like a bow-string, 
draws the ends of the casting nearer to each other 
on that side, and it therefore becomes concave. 

T. D. W. seems to me to be more of a practical 
man than a theorist. He says: ‘* Cool the thick 


parts and keep the thin parts kot is about all that 


can be said as regards keeping ill-proportioned 
castings straight.” ‘This is correct. He further 
says: ‘Try to keep all parts of the same temper- 
ature, so that their contraction will be equal.” He 
should have added as to time, as contraction in el) 
parts of a casting (thick and thin) is alikein amount, 
not as T. D. W. basit, i.c., “a thin body of iron 
will contract more in cooling than a thick body.” 

Avuin, he says, *‘ Often moulders will . . . 
shovel the saund from the top in the middle of a 
casting, in order to keep the ends of if from coming 
up. Thisis wrong; tor by cooling the middle on 
the top side this purt is contracted quicker than the 
under side, which will naturally cause the ends to 
come up.” I say this will not be the case if cooling 
is done carly enough—all long the top side—for 
the under side being still plastic will compress by 
the action of the cooling side, therefore will not be 
aifected from the straight. and, when the under side 
comes to contract, 7¢ will act ike a bowstring and 
draw the ends down—just the reverse of whet T. 
D. W. states. Again, ‘The part that cools first 
will generally keep the casting in the shave it was 
bent when hot.’”? No, it won’t; the part that is cold 
is rigid, while the part that is warm has stiil to 
sbriok a bit, and will either cause bending or break 
itself in cooling down. 

At the close of his article, T. D. W. gives an in- 
stance of gates and runucrs drawing a casting 
crooked, ** the casting of a small toothed rack was 
run from w runncr parallel with it, by a series of 
sprnes entering the rack mould from the runner at 
equal distances all along, and when the casting was 
tuken from tne sand, it was bent sideways, coneare 
sidz next runners, This,” he says, ‘* was caused by 
the runner being lighter thin the casting, and in 
cooling and contracting quickest it drew the casting 
crooked. To remedy this runners were made op 
both sides, &c.’? This is another instance of T. D. 
W.’s practice being correct, but of his theory being 
fallacious; having a runner on both sides was right, 
but the cause he assigns for the casting being 
crooked tho first time—with the runner on one side 
—is məstcertuiniy wrong. The side of the casting 
next the runner being concave shows that the runner 
must have been plastic while the casting was 
cooling, and the runner having its shrinkage to 
undergo afterwards, acted as a bow-string along 
that side of the casting and drew the ends towards 
it. Patternmeker. 

Bonnybridge, August 16th, 1552, 


BREAD. 


(20421.]—Soxs time ego, I inquired through 
your colunius why Engish bread was so wretchediy 
undertaked. I elicited no satisfactory reply. dL 
have now tound out the reason. <A buker frankly 
avowed to me to-day that it would xot pay to bake 
bread thorouvh'y, on account of the attendant loss 
of weight. LItuppears, thercfore, that the less you 
bake the bread tho better for the buker,—but the 
worse for the stomach, Ifanucy. For my part, I 
would rather pay more and get bread that can be 
assimilated. Disgusted Foreigner. 


SCREW PROPELLERS. 


[20422.] — Tue airingement described by 
eC, T. B.” on p. 551, letter 20102, does not 
appear to me to possess any theoretical advantage 
asa mode of propulsion over the paddle or screw 
methods. Ifthe plate ba supposed to be parallel 
to the vessel’s side when first put in motion, a con- 
siderable part of the stroke, and that also being the 
part where the plate offers the greatest resistance 
to motion, wil! bu comparatively tnetfective to drive 
the vessel forwards, the greatest effect being only 
attained towards the end of the stroke, one of the 
great advantages possessed by the screw being, 1 
conceive, that it keeps up a continuous as well as 
a uniform thrust forward. It would be fatal to the 
speed of any vessel to have four rods sufficiently 


strong enough to work such a pair of ‘‘fins,’’ pro- 
jecting from the sides at right angles to the line of 
motion; then there would be the complication of 
stuffing boxes, as well as several additional joints 
necessary to connect the fin to the two rods, which 
I p onmp are to slide in and out parallel to each 
other. 

MoraL.—This plan is much more complicated in 
its arrangements than a screw propeller; possesses 
no advautage in theory over that means of propul- 
sion, and won’t do. J.J. A. (Liverpool). 


STONEHENGE AND SUN-WORSHIP. 


[20423.]—Tr ‘ Neo” can come across a book 
entitled ‘* The Druidical Temples of the County of 
Wilts,’? by the Rev. E. Duke, M.A., &c., 1846, he 
will find some interesting chapters on Stonehenge 


and other stone circles. 
A Would-be Piper. 


RAILWAY SIGNALS. 


{20424.]—My patent automatic apparatus is a 
mechanical contrivance placed at, or near, the 
signal itself, being capable of various modifica- 
tions. A straight or segmental bar of novel con- 
struction, slotted at one end, is actuated from the 
signal-box by means of the usual interlocking 
lever, and a latch passing along the bar by means 
of the slot, is in connection with tho signal. 
When this latch is in position, with the shoulder 
on the bar, the signal can be taken off by the 
signalman, or kept on, as per requirement; but 
should the signal bə off, the traiu on passing the 
mechanism releises the latch from its point of 
detention, and the weighted erm in connection 
with the sigual places it in the danger position. 
Electrical contact apparatus may be applied in 
various ways, and it 13 not unfr:quently that the 
distant signal is taken off after the train has run 
within it, in consequence of the same not being 
seen from the signal-box. 

I desire to retain the signal at danger until the 
train bas cleared the section; but 1 do not in- 
terfere with any systems now in use. 

Hackney. J. Harrison. 


(20125.]—I otvenr to be much obliged to those 
correspondents who have kindly notice] my sug- 
gestion 7e railway signals; but owing, I suppose, 


to the heat or the holiday season, they have scarcely 


paid me the complixent of understanding what I 
meant. Perhaps, however, I did not make matters 
clear. One gentleman (p. 523) does not see ‘any 
advantages,” and thinks a semaphore much better 
than a disc, by which I learn for the first time that 
I havo suggested a dise instead of a semaphore. 
Another (p. 948) says the suggested alteration is a 
“mechanical disadvantave’’—which is extraor- 
dinary, too, considering that the alteration is only 
in the meauing to be attributed to a sigual, let that 
signal be whut it may. This gentleman, having 
set up tha skittle, procceds to knock it down ina 
variety of ways until at last he is satisfied that it is 
really down. Probably twenty years’ hence the 
mechanical disadvantages of tho present signal- 
ling arrangements will be generally recog- 
nised as out of placa in thesa times, but 
until then I can agreo with ‘‘ Tittesworth,” 
that * both for the sakə of uuiformity and 
clearness un angle of 15° for a ‘ go-ahead’ signal 
would be tue best to adopt univereally.’? The 
chairman of the London and North-Western (p. 
548), commenting on my assertion that by the 
present system a driver proceeds unless obstructed, 
says *‘ so he would if the system was changed as 
proposed.” On the contrary, I putit the other 
way, and say the driver would bs perpetually 
“‘obstructed’’ exc: pt when he hada positive signal 
to come on. Lir. Moon saya the ‘‘all-rivht is a 
positive order to come on,” and Mr. Stooke says 
“ we do give a positive signal to come on,’’ both 
statements being positive enough. But if it really 
is sO, permit me to ask what was Mr. Stooke’s 
original question, accompanied by a beautiful 
little engraving (p. £27)? It scemed to me, so far 
from being a positive signal, that ‘‘ when we come 
to examine tho arms at different places, we find 
many different argles are shown for what is in- 
tended to be the same signal’’—and drivers are 
occasionally in doubt as to whether the signal is 
‘oii’? or *fou.’? Mr. Stooke is the only corre- 
spoudent who has really begun a reply to my 
letter, aad he gives no argument, but simply says 
“we want a ccnspicuous signal for danger, and to 
obtain such we must keep the arm in a horizontal 
position.”? Allow me to ask why? Why should 
any signal at all be wanted to block the line? I 
grant that circumstances may arise when a danger 
siguul is necessary, but that should be of so special 
a character that no mistake could possibly be made, 
like the tearful blunder at Canonbury. But for 
all ordinary purposes, the absence of the signal 
“line clear,” should, could, and would indicate 
“danger,” which should be considered the normal 
condition of any railway. What is done at pre- 
sent? A driver starts by a signal which gives him 
permission to go, and he runs on, passing the sig- 
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nals one by ore until he finds one against him; then 
he pulls up if be can. If it should havo been 
put on suddenly, the margin of safety is, as 
Sir H. Tyler put it, the ‘‘ thickness of a signal- 
post.” What is the objection to taking a bare 
pole as a stop signal? or, to put it the other way, 
what is the objection to making a rule that an 
engine should be in motion only when the signal 
in front ordered the driver to come on? If the pre- 
sent arrangements of semaphores and posts are 
retained, there will be no questions of angles, for 
when the line is not clear the semaphores will be 
within the post, and the signal to come on wil! be 
given by putting the semaphore at whatever angle 
may be found most convenient. There will, cer- 
tainly, be no necessity to make it 90°. The drivers 
will thus, technically, be perpetually ‘‘ obstructed,” 
and will proceed only when a signal is given to do 
so. I should like to kesr what objections the 
drivers have to the suggestion. I think they will 
see that there is nothing very puzzling in the 
change. Nun. Dor. 


{20426.]—Mpr. STooxE, 20367, p. 523, says, ‘‘There 
is not likely to be any confusion or misunderstanding 
of any kind whatever, if a rule of strict uniformity 
is established, never mind what the angles deter- 
mined on may be.’ This sentence requires a 
modification, and certain conditions must be fulfilled 
before it is said to be true. In the first place it 
implies that the driver is capable of estimating the 
angle made between the signal and the post to the 
utmost nicety (which, by the way, is a qualification 
Mr. Stooke does nut expect), or he will cause great 
confusion. According to Mr. Stooke’s arrangement, 
20267, the angles from 45° to 85° are allowed as 
clear ; but immediately the arm falls to 86° it must 
be treated as danger. Iam inclined to think that 
there are very few drivers who are capable of dis- 
tinguishing in this case between the clear signal and 
the one for danger. Infact, we may venture to 
state that there is not one driver in a dozen who, at 
a hundred yards’ distance, could estimate such a 
nicety, let alone when he is on the engine and 
travelling at the rate of 40 to 50 miles an hour. The 
same objection applies to the doubtful signal, be- 
cause from 5° to 45° has to be treated as danger; 
but should the arm indicate 46°, then, according to 
the rule, it is strictly clear. Secondly, the angles 
determined upon must be such that one cannot be 
taken for another. 

Although Mr. Stooke cannot agree to the angles 
suggested in letter 20296. we do not see but what 
they can be made to fulfil the conditions which he 
requires. For iustance, suppose, as suggested in 
letter 20296, the danger signal be from zero to 30°, 
and the first fall of the arm be to 15’, then there is 
a margin of 15° to allow for wear and tear of axles 
and axle bearings, and also expansion before it 
reaches the clear signal. The same principle applies 
all through; but, of course, if tha suggestion is 
darren, let it pass as such. It was tendered in 
response to the following sentence: 20267, “If 
anyone disapproves of these angles will he be so 
good as to say so,as by doing this assistance will 
be rendered in settling a somewhat important 
question ?” 

A. Manock. 


WAGGON COUPLINGS AND RAILWAY 
ACCIDENTS. 


_(20427.]—A Lance number of the needless casual- 
ties which occur to railway sorvants are directly 
due to the use of chain or link couplings now 
universally used on railway trucks and waggons. 
The operation of “coupling” and “ uncoupling ” 
with the present appliances necessitates that the 
operator should place himself in a position of 
personal risk, and it will readily be seen that the risk 
should, if possible, be obviated. In the five years 
ending 1880, no fewer than 206 railway servants 
were killed outright, and 1,614 others lost limbs, 
were crushed, or otherwise injured, whilst engaged 
in coupling or uncoupling trucks and waggons. I 
estimate that from 12,000 to 14,000 men represent 
the total of those whose regular duty it is to 
marshal and distribute trains; and it is amongst 
this number that the foregoing casualties occurred. 
After making every allowance for incautiousness 
on the part of workmen, the list of killed and 
wounded deserves serious consideration from those 
responsible for the continued use of an appliance 
ra great part the cause of so much human destruc- 

on. 

In consequence of a communication from the 
Amalgamated Society of Railway Servants, the 
Board of Trade, in February last, addressed a cir- 
cular to the railway companies calling their serious 
attention to the matter, and asking for suggestions 
calculated to obviate the constant risk now incurred 
under the present system of coupling waggons. I 
do not know what effect the circular has bad, but 
there are no apparent signs of improvement. 

A great many improved waggon couplings have 
been invented, and not a few have, by practical 
tests, proved efficient. All those I have seen or 
read of, provided, lst, against personal risks to the 
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operator, by enabling bim to manipulate them with- 
out going between the waggons; and 2nd, for 
greater despatch in forming and distributing the 
component parts of a train. Ina word, they aim 
at greater safety and economy in time. Hitherto, 
however, no company has adopted an improved 
coupling. The objections urged are the cost in- 
volved aud tho desirability of maintaining uni- 
formity for the convenience of through traffic. 
The objections prevail, and the work of death and 
mutilation goes on at its usual average. 

Io the hope of assisting in promoting the adop- 
tion of improved appliances by the spread of in- 
formation, the Amalgamated Society of Railway 
Servants respectfally invite the proprietors of im- 
proved waggon couplings to send working models 
of their appliances to an exhibition to be held at 
the Mechanics’ Institute, Darlington, on October 
3rd and four following days. Arrangements will 
be made to explain to visitors the merits of the 
several exhibits, and to contrast them with the 
dangerous and time-wasting appliance now used 
on all railways. Any communication that may be 
addressed to me will receive prompt attention. 

In the interest of my fellow workers I beg the 
insertion of this letter. 
7 Fred W. Evans. 

Gen. Sec. Amalgamated Society 
of Railway Servants. 
306, City-road, London, August l4th. 


VEGETARIANISM AND SLEEP- 
LESSNESS. 


[20428.]—Havina read with much interest Dr. 
James Edmunds’ letter in your issue of the llth 
inst., may I—as a vegetarian of eight years’ 
standing—be allowed to say, with regard to the 
remark ubcut vegetarians suffering from sleepless- 
ness, that such was my experience when I first left 
off eating meat. I did not, however, think it 
necessary to abandon vegetarianism on that 
account, although strongly urged to do so. I 
attributed the sleeplessness to my brains having felt 
so clear and vigorous on the new diet, that I greatly 
overtaxed their powers at the outset. 

I am working hard now, and find that dropping 
all study at nine, and then taking a light supper of 
cooked onions or celery, with a cup of cocoa, and 
getting, if possible, a little “‘turn’’ in the open air 
afterwards, are pretty sure to secure me a good 
night’s sleep. Spes. 

Chislehurst, 16th August. 


STRING VIBRATIONS. 


|20429.]—‘‘ Nur EIN GEIGER ” says:—‘'I have 
been given to understand that a string vibrates in 
sections 3, 3, &c., of the whole length, and that 
this secondary vibration goes on at the same time 
that the string moves asa whole.” Yes, this is the 
old formulu—easy to say, difficult to prove. But 
let anyone take a strained string (a piece of thread 
will do) and they will see it does not vibrate in 
parts; but as a whole, forming a bow-shape, the 
widest part being in the middle of thestring. Of 
courso the whole string moves, but not in sections, 
aud pulls each end in the same plane as the direc- 
tions of the vibra’ions. This must be sufficient 
without any further explanation. * N.” says: “A 
solid body touching a vibrating string produces a 
point of no vibration—i.e., a node.” I answer 
that the contact, if close enough, will produce 
another fundamental or full tone, but if lightly 
applied will produce an harmon'c node only at 
certain parts of the string, and not at any other 
part; in fact, thereit will havo no node at all, but 
simply a blurr. I wonder wha. kind of harmonic 
node is formed between a violin: bridge and post, 
and what toneit represents? Please permit an illus- 
tration, showing the directions and formation of vi- 
brations. Takea wineglass filled with tea or dark 
liquor that will reflect the light, and vibrate the 
edge with a well-rosined violin bow. You willseea 
pattern formed on the surface of liquor much the 
same as that shown on the bick of a lever watch. 
Tho circles begin at the edge furthest from the 
bow, and are reduplicated till they cross each other 
almost iufinitely. Now, the edge of the glass is 
the centre of these vibrations, and the furthest 
away from the bow is the primary circle; there- 
fore, where the sound commences is where the 
harmonics are produced all together; hence the 
harmonics are inclosed in the diameter of the 
vibration, and not in the length of the string, as 
is generally suppesed. Then you say, Why are 
harmonics formed on the length of the string? 
Because, by lightly interfering with the vibrations, 
you reduce their diameter or size as springing from 
the middle of the string, and thus only produce a 
part of the fundamental or open tone. Why can't 
we form harmonics on a length of freo reed? Be- 
cause there is not sufficient control or weight at 
the free end to allow a reaction; but fix two free 
reeds together, aà la violin string, and harmonics 
can be obtained. Sound is always produced from 
a centre, like light; and only in its centre can it be 
analysed. Tho sound of a string begins in its 
middle or centre, and from thence arise the pheno- 
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mena of nodes forming part of the whole. The 
node of an harmonic does vibrate, as any cne can 
feel when playing the violin, becauso it depends on 
the middle of the string. Now, granting, what is 
true that the soundboard and striag sound to- 
gether, I fail to see wby a node, and so small a 
node, formed between bridge and soundpost, can 
affect tbe tone. Besides, such a node would be 
formed in so small relation to any ¿one or tones, 
that its effect would not exceed the addition of a 
slight harmonic. Drums can be tuned to pitch, 
aud are, therefore, musical—side kettle-drums in 
acme of Handel’s choruses. I don’t mind ‘‘N.’s”’ 
closing remarks about adding soundposts; but he 
can doit if he likes to his Klotz and piano or banjo; 
the result will be the same—very bad, indeed. I 
acknowledge that the new violin is in the process 
of perfection, and, like all other sublunary things, 
not perfection itself. 

«N. E. G.” desires less gas; so now for the 
daylight. He says, “I agree with ‘Fiddler’ in 
thinking the post unnecessary, if the soundboard 
be moved the right way.” Now this is professional 
blarney ; because it 1s well known that no violin 
other than my owu bas been made without a 
soundpost, to bo any way efficient, and I tell 
“N. E.G.” that if be tries for twenty years, on 
his so-called scientific and universally uccepted 
plan, he will not succeed in making a violin with- 
out-a post, worth the hearing. Take the finest 
Strad, remove tha post, and it is worth nothing ; 
its wood ‘‘ may be cut in such a way as to give 
ascend-ncy to the favoured harmony,” or any 
other high-art style, and the effect will be zi. If, 
then, I can produca a new violin in two or three 
days without hurry, and without a post, for a 
nominal sum in shillings, that shall far surpass any 
other violin witkout a post, that cost the same in 
pounds, I consider the victory mine. I shall not 
paste old labels on my violins, or daub them with 
dirt, or play any other professional games; but in 
the daylight, and in the open, my work shall tell 
its own tale—j;lease or displease whom it may. 
But to follow «‘ N. E. G.’s”’ reasoning, where he 
says :—“ To sum up, the coundpost acts by trans- 
mitting a ceriain number of vibrations to the 
back ; an action of slight importance.” Then why 
have any back at ali? Let the transverse vibrations 
of the strivgs act on the soundboard across the 
grain; go the hardest way to work, and let the 
violin remain in its present mysterious condition 
another 700 years. There may be half a dozen 
bond fide makers of violins in England—perhaps 
not su many; and the reason there are so few is 
because of the difliculty in making a good instru- 
ment, and the high price consequent thereon. At 
the same time, we have it on record in these pages 
that u fiddle thrown together in a hurry by one of 
our mechanics, sounded louder than a violin made 
the ordinary way. Fiddler. 


SCIENCE AT SOUTH KENSINGTON. 


[20130 ]—I peGIn to feel quite interested in Mr. 
Jacksou’s trieuds; so wuch so, thst I should like to 
know what itis they really do. In his first letter 
(p. 498), he mentions four who would have been in 
the workshop, &c., and as he specially noted that one 
was a ‘teacher of science,” and another a ‘* science 
master,” the conclusion seemed obvious that the 
other two were not science teachers. It appears 
now that they are all engaged in science teaching, 
and we will hope that the results of their labours 
are more gratitying than those mentioned in your 
article, Sir. l observe that Mr. Jacksen carefully 
avoids the question as to the responsibility for the 
ignorance displayed by the candidates, which is, 
after ell, of rather more importance than a ques- 
tiun as to whether or not he and his friends still 
“teach.” His example of the ‘ medulla 
oblongata” question does not touch it, however 
absurd the answer may have appeared to him. The 
fact is, as your article plainly intimated, that many 
of the so-called teachers have crammed themselves 
to pass, and now, to earn the grants, cram candi- 
dates in turn; for, take the answers given on p. 
463, and it is obvious that those who gave them 
were crassly ignorant, not to say stupid, and could 
only have been sent by ‘‘ teachers’’ who hoped the 
papers would contain just euch questions as their 
“ students °’ had been coached to answer. Ifthe 
teachers are not responsible, once again it may be 
asked, who is? It does not ut all follow that, 
because a man enters at South Kensington, passes 
the examinations, and gets sent out by the depart- 
ment as a ‘‘teacher,’’ that he is really qualified to 
teach, which is an art sxi generis, and 1s not to be 
acquired. Given a class of sairly intelligent pupils, 
anyone who has passed the examinations can insure 
the passing of a good percentage; but to really 
educate the masses, born teachers are required, and 
it is clear that those who sent the candidate who 
believes that the ‘‘increase of civilisation of the 
British Island is rectified by the many indentations 
in the coast,” &c., must have lost whatever faculty 
for teaching he once possessed. Science teachers 
there are, 1 know, who work honestly and labori- 
ously for small pay, having a love for the labour, 
and an earnest desire to do their duty ; but such as 
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these never send crammed candidates to be ex- 
amined, on the chance that they may pass and ob- 
tain a ‘‘ science certificate.” 

Nun. Dor. 


LEGAL REPLIES. 


(20431.] -Banxrurtcy (47686). In this extra- 
ordinary case it seems as if the bankrupt’s estate 
had in the end realised more than the debts 
owing. If this be so, then the bankrupt or his 
personal representatives would be legally entitled 
to the surplus. If the querist knows who was the 
trustee in the matter, or if it was in the hands of 


the official assignee, he would certainly consult a 


solicitor with a view to recovering this surplus. I 
have known of cases where money has been ob- 


tained in much the same way after a long lapse of 


time. 


Witt (47687).—There is no doubt whatever 


that a devise of houses which are mortgaged, only 
passes the property to the devisee, subject to the 
mortgage debt. In this case, therefore, and, as I 


“presume, the will does not expressly provide for 


paying off the mortgage out of the personal 
estate; the executors are quite right. The querist 
takes the house and must arrange with the mort- 


gagee, notwithstanding the curious disposition of 


the testator’s personal property. 


Winpow Licut (47695).—I am afraid I cannot 
understand this question, which I would gladly 
answer upon having the facts more fally and clearly 
stated. But I may say that twenty years’- user 


- is required to establish a right to a window light, 


under the Prescription Act; and I may add that 
one man has a perfect right to open windows over- 


looking the land of his neighbour; but, on the 


other hand, that neighbour has a perfect right to 


block them up, if hs can doso, by building upon his 
own land, unless the right to their enjoyment has 
been acquired by twenty years’ enjoyment or given 


by deed of grant. 


Voip Lease (47736).—In this case the writing 
being without seal or stamp is void as a leaso for 


seven years, and it could not s> be used inany Court. 


Bat as the tenant has entered and paid rent under 


it, he has become a yearly tenant at the rent there- 


by reserved. The Jandlord can, therefore, suo for 
the rent in arrear as use and occupation, and he 
can also give six months’ notice to quit, expiring 


at the quarter-day at which the tenancy com- 
menced, while he might, perhaps, bring an action 
for ejectment. He can, however, have no right to 
put a lock upon the gate, or in any other way take 
the law into his own hands. But I could advise 
much more fully if I saw the writing, which 
though void as a lease, may in some respects regu- 
late the position of the parties. 


Tenants’ LIABILITIES (47742).—If a landlord 


lets his house at a yearly rent, without any agree- 
ment whatever as to the time of payment, I think, 
unless there is some clear custom of tho country 
that it should be paid half-yearly, he can only 
claim the rent at the end of the year. Of course, 
if the tenant had paid, even once, at the quarter or 
half-year, this would become part of the contract, 
and he must so continue. A yearly tenant is onl 


bound to leave the house in the same stato as it 


was when he commenced, fair wear and tear ex- 
cepted. Fred Wetherfiald. 
2, Gresham-buildings, Guildhall. 


COLOUR. 


[204132.]—In reply to “X. N. X.” (20372), I 
must ask him to kindly tell me what oxide of copper 
is used for staining glass blue, and also if ho has 
tried the experiment? I ask this because I have 
taken great pains to study what colours can be 
obtained in glass with the various metallic oxides. 
I have been to one of the first assayers in London, 
whos» business it is to prepare these oxides, but 
they do not know of the one in question. Ishou'd 
be glad to know where I can obtain a specimen of 
hive glass, guaranteed to be coloured with oxide of 
copper only. (If there is any modern work, 
treating specially and practically upon the oxides 
available for staining glass, I should be glad to 
know of it). 

“X. N. X.” writes: ‘The light transmitted by 
cobalt glass, though very far indeed from pure 
blue, does not contain sufficient green for our pur- 
poese.” This statement is very misleading, the 
fact being that cobalt glass is unsuitable for 
making green, on account of its impurity, it being 
a rich blue purple; thatis to say, it contaius a con- 
siderable percentage of red. 

I note ‘X. N. Xs” experiment with sodium 
carbonate ‘‘in the dark.” If he wishes to have a 
green effect, he should ficst have sufficient light to 
be able to distinctly recognise the blue, and then 
illuminate with his sodium. In fact the blue 
should have as much light upon its surface as the 
strength of the yellow light. 

Tam not at all suprised at “X. N. X.” failing 
to see the green in this, or in any of the other 
experiments he mentions, even if he were entirely 
without bias upon the subject. Under such mis- 


leading conditions, it is probable I should not be 


able to form a fair opinion, although I have had 


so much practice with colour. 


“X. N. X.” writes: ‘‘The light seen on blue 
and yellow being added together is brighter than 


the yellow light alone, and not darker, as Mr 
Calton supposes.’’ 
understand me. 


alternately with a blue light. 


to be the case.) 


the latter amount. 


As for the so-called blue glass that transmits 
a considerable quantity of green, it is strangely 


miscalled. 


“X. N. X.’8’’ prediction that pure blue and 
yellow pigments would produce black, is a great 
advance upon the philosopher’s-white theory, as the 
green produced would certainly be much nearer 
black than white; but he goes from one extreme 
to the other: his prediction is entirely contrary to 
an invariable rule that the 
purer the blue and yellow, the more intense the 


practice, for it is 


green. 


“X. N. X.” endeavours to discredit my experi- 
ment of throwing a yellow shadow upon a blue 
surfaco by saying ‘‘ the blus paper is able to reflect 
green, although it absorbs yellow and red, and 
therefore the light reflected from the paper is 


green.” 


Here, I contend, he is mistaken, and maintain 
that a blue surface does not absorb either red or 
If a red light be thrown upon a blue 
surface, the combined light reflected to the eye is 
purple, and with a yellow lizht the combined effect 
is green. Neither the red nor yellow is absorbed, 
but aro, in each case, reflected back to the eye, 


yellow. 


combined with the original colour of the surface. 


In fact, a blue surface reflects any hue that is 
partiality for 


thrown upon it, and has no specia 
green. 


I really must protest against the self-assurance 
of psople who calmly designate all their own ideas 
“ Sigma” writes (20324), ‘* From 
a purely scientific point of view, the discussion 
about which colours are primary, and which 


as ‘‘ science.’ 


secondary, is quite meaningless.” If he had said, 


from his own (limited) point of view, it would have 
I consider the latter part of 


been more modest. 
his statement entirely erroneous, and, therefore, 
unscientific. 


we (the scientists) state with regard to colour is as 
demonstrable to a colour-blind man as to one who 
is not.’? I should say that, to a colour-blind 
scientist, the whole of this discussion may be 
‘t quite meaningless.” ‘Sigma’ continues: ‘‘ The 
whole question has two aspects—the scientific and 
the artistic, which have no point in union.” 
While the scientists’ view of the question is kept 
forcibly apart from the artistic, it is likely to 
remain in its present unsatisfactory condition. 

I was much struck with “Sigma's” remark 
about ‘the production of music from a violin.” 
Do his theories differ as widely from practice in 
sound as in colour ? 

Again, he writes, ‘‘a so-called blue glass trans- 
mits blue and green, and a yellow glass yellow and 
green; the resulting hue should be white, with an 
excess of green”? 

Here, L£ maintain, he is at fault. It might as 
reasonsbly be argued that, upon combicing blue 
and red, the blue glass transmits blue and purple, 
and the red glass red and purple, and the resulting 
hue should be white, with an excess of purple; or. 
on combinisg red and yellow, the red might be said 
to transmit red and orange, and the yellow yellow 
and orange, and the resulting hue should be white, 
with an excess of orange; so that we find that blue 
glass, when it is combined with yellow, transmits 
blue and green, but when it is combined with 
red, transmits blue and purple, while yellow glass 
transmits yellow and green, or yellow and orange, 
according as it is combined with blue or red; and 
yot these people would cluim the monspoly of 
science. 

What astoniehes mə the most is that anyone 
(not colour-blind) cau look at a vivid green and not 
be able to see the blue and yellow in it. A good 
illustration of the effect of combining blue and 
yellow is seon in a piece of shot silk, in which the 
green effect is produced by separate threads of blue 
and yellow. Last year I suggested the experiment 
of ruling parallel lines of blue and yellow, fin. 
wide by Gin. long. If they aro made two or three 
times as long the effect is plainer; but I find the 
green is easier seen in a room if yellow and pale 
blue lines are ruled with a pen, about forty to an 


inch, over a surface of about Gin. or Sin. square. 


“X.N. X.” appears to mis- 
I stated that a yellow light 
thrown upon the screen would show a stronger 
light than if it were only thrown upon the screen 
Of course two 
lights added together will be brighter than either 
individual light, but lights flashed alternately 
upon the same spot are not added together. Would 
“X. N. X.” call it adding toa man’s account at 
his bankers if he drew out £100 and paid in 
£30, or even £90, directly afterwards? ({ am here 
taking it for granted that the blue light is less 
powerfal than the yellow, as this is pretty certain 
A banking account that varies 
between £80 and £100 can hardly be eaid to exceed 


c. Jt strongly reminds me of a remark 
made during last year’s discussion—viz , ‘ What 


In these two experiments we get a good green 
without the blue and yellow beiog in any sense 
lost to the eye, and they cannot, therefore, be said 
to absorb one another’s coloars. 

Take Tyndall’s statement as quoted by Mr. 
Smith, viz., “that with a mixture of blue and 
yellow powders, white light plunges into the 
powders to a certain depth, and is discharged by 
external reflection, minus its yellow and blue (he 
omits to mention anything about the red), the 
green alone remains.” Now I should like to know 
where the line is drawn at which ‘‘ green alone 
remains ’’ without blus and yellow being visible, 
for we can have green that is nearly all yellow, or 
green that is nearly all blue, with endless varieties 
between. Sarely, even a scientist would not say 
that in either of these two extreme cases the reflec- 
tion was green “minus its yellow and its. blue ;”’ 
therefore, they must draw a line somewhere. I 
can inform Mr. Tyndall that there is no necessity 
for the blue and yellow to overlap to produce 
green. The powders can be carefully arranged so 
that the colours are simply alongside one another, 
and yet the effect is green, and this reflected colour 
is certainly not ‘‘ minus its blue and yellow.” 

-If we take a saucer and rub some gambozge and 
water in it, and then add a small percentage of 
(say, Prussian) blue, it immediately shows green 
exactly to the extent of the blue added. To this 
pale yellow green we add more and more blue, and 
observe the effect. We see it changes from yellow 
green gradually to a deep blue-green. Now what 
right have we to say that the blue and yellow have 
neutralised one another, and are lost? We find in 
every combination of these two colours the same 
effect is invariably produced, and I maintuin that 
itis their joint visible presence that wo recognise 
as green, exactly the same as we call the joint 
effect of red and blue purple. What do the 
scientists understand by bius-green and yellow- 
green? Surely, it can only mean that these two 
colours predominate ! 

Most of ‘X.N. X.a” remarks are met by my 
letter, to which his is a reply. It simply rests to 
prove who is mistaken, as one of us most certainly 
18. I would call his attention to ‘‘ Sigma’s”’ letter. 
That gentleman is coming much nearer to my 
views than any other opponent, as he candidly 
admits ‘‘an excess of green’’ on combining blue 
and yellow lights. What is the difference between 
“an excess of grecn ” and ‘‘a pale green’’? His 
term is very singular, he might as weil say that in 
mixing black and whie au excess of grey was 
obtained, or that a mixture of copper and zine 
gave a vacuum, with an excess of brass. Then 
“X. N.X.” admits that the white produced by his 
experiment has ‘‘ perhaps a yellow tinge.” 1 pre- 
dicted the result would bea very pale ye!low green. 
So we are not so very far apart, after all, und if 
“X, N. X.” will kindly compare his ‘yellow 
tinge ” with a strong white light, perbaps he may 
admit a greenish-yellow tinge. 

Upon careful examination it is satisfactory to 
find how nearly we agree ; and yet how much we 
differ in explaining the s1me result; but I think 
it is a considerable gidvance to have it acknow- 
ledged by anyone who calls himself a scientist, or 
at least defends their cause, that au combination of 
blue and yellow lights produces a green effect, 
even though it is called ‘‘ an excess.” 

“E. H.” in his letter, 20329, mentions some 
apparently extraordinary effec‘s, ecen upon lvoking 
through various coloured mediums at other 
colours. I have observed som+rthing the same 
effects, and if I had not prepared the glasses my- 
self should probably have been at a loss to account 
for them. 

I was preparing some green glas3es with aniline 
dyes and gelatine (toshow that any colour may be 
renderod visible upon superimposing various red 
and green glasses, and that yellow 13 only visible 
when that colour is in excess) as I fouud the only 
green glass I could purchase was of a very yellow 
hue, being, in fact, nearly all yellow. J, there- 
fore, made some green by mixing various yellows 
and a blue, which latter was strongly tinted with 
red. On looking through some of these greens, in 
which both component colours contained red, at 
the apparently white flame of a parafin lamp, 
which is nearer white than a gas-flame, I was 
greatly suprised to see the flaime appear deep 
orange (this colour many would ca!l deep red) 
while the rest of the glass appeared green. At 
first glance this‘ appeared rather extraordinary, 
and some friends I showed it to Were equally struck 
with the result; but upon thinking the matter 
over I find it admits of a very simp!c explanation, 
In tho first place, the flame upon being compared 
to a white cloud, in daylight, is evidently of a 
strong orange hue, and the blue and yellow dyes, 
of which the green was composed, each contaiued 
a quantity of red, so that it was quite evident that 
the colour seen was simply from the red and yellow 
being strongest under the circumstances, and 
giving an excess of orange. One very important 
fact to remember in using aniline dycs is that the 
red is not only much the most intense, but appears 
to pervade many of the other colours. 

I sent to a wholesale scientific depot for some 
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aniline blue, red, yellow, and green. The red was 
the only satisfactory colour; the blue when dis- 
solved in a four-ounce bottle showed such a strong 
tinge of red that I was afraid it would not be of 
any use, but found the red was not so perceptible 
when the dye was only in a thin layer. 1 had three 
dyes sent me as yellow, which happened to be 
orange ; they contained so much red as to be quite 
useless for my purpose, and the green dye, as was 
the case with the stained glass, was nearly all 
yellow. 

I write this to warn ‘‘ tyros in optics ” that when 
using colours, aniline especially, red may be present 
even when only its complement—viz., green, 18 
apparent by ordinary light, and I suggest the fol- 
lowing as an explanation of “E. Hs” statement 
that grass appeared scarlet when looked at through 
a purple glass. 

Grass isa very yellow green, there being a very 
slight quantity of blue in it. The red in the purple 
and the yellow in the grass overpower the blue and 
give a more or less scarlet effect (which many would 
accept as red, while it is really orange) ; in fact, it 
is only a combination ef the three primitive colours, 
red, blue, and yellow, and whichever arein excess 
will be visible, although the result may appear 
perplexing at first glance, especially to those whose 
whole knowledge has been acquired from books. 

In aniline colours the red appears to be so much 
the most intense that it will frequently assert itself 
where least expected. May not this be owirg to its 
being in a much finer state of division? The blue 
I used appeared when dissolved to be in compara- 
tively coarse grains, even to the naked eye, and 
upon superimposing red and blue glasses of the 
same depth, the latter was almost annihilated. 

I think the scientists, in their disregard of artistic 
reasoning, have sometimes lost themselves in pro- 
found sophistry, when a very simpie explanation 
would have kept them right. 

I do not altogether agrce with “E. H.’a’’ con- 
clusions in his fifth paragraph, 20530. “B. H.” 
should know that there are many reusons (which 
are quite beside the subject ia question) why 
different artists do not paint the same object alike. 
It is impossible, even when desirable, to make an 
exact copy, and artists have different theories of 
what to aim at aud also of how to get the desired 
effect; some will be afraid of erring in one direc- 
tion and some in another. The wsthetic school, for 
instance, goes in for what they call breadth (but 
what others call dirt or philosopher’s white) at the 
sacrifice of other qualities. ‘Lhe leaders of tbis 
school are, I believe, strongly colour-blind, and only 
go in for these semi-neutial tones because they 
cannot trust themselves with purer colours, I do 
not suppose any artist considers bis picture an exact 
counterpart of uature in colour, When I «am paint- 
ing a landscape I am sometimes painfully aware of 
this discrepancy, and it would be a great error to 
take my sketch as an example of how nature 
appears to me. In fact, this power of copyiug 
what we see constitutes the difieience between a 
good artist and a duffer. 

If “ E. H.” will go to any school of art, prcfer- 
ably to one where professional artists study from 
the figure, ard just walk round and note kow dif- 
ferently the same figure is rendered by cach, one 
will have drawn the man very tall und slim, with 
small heed, hands, and feet; a eccond wiil have 
depicted him as short and dwarfish, with very 
large head, &c.; while as to colour, amongst a 
couple of dozen studies you will find every variety, 
from a palio pink to a dusky brown figure. But 
this is not a proof that the various artists saw the 
man as they painted him; and I do not sce that 
we have any right to assume that these studies give 
& more correct representation of their views of the 
figure in colour than foim. 

I would here point out that T am not claiming 
infallibility for artists. Perhaps some will say 
these are not fair samplcs, while others may smile 
at these admitted failings in our profession. An 
artist’s work is always on view for criticism, and 
everyone considers he has a right, if indecd it is 
not his duty, to criticise a picture, no mutter how 
slight his own knowledge of the subject may be; 
but it must not be supposed that the members of 
any other profession are any more immaculate. 
No other profession offers so great an opportunity 
for public criticism; but even 1u this comparatively 
trifling discussion, I note that some of my critics 
flatly contradict one anothcr’s statements, although 
they probably imagine they are defendiug the same 
view, and think they know all about it. If we 
could have an exhilition of the scientists’ views 
upon colour—not mere quotation, but each man 
writing a treatise out of his own head, I think we 
should find the most extraordinary discrepancies 
amongst people who at present imagine they 
agree, simply because they have read the same 

OOK. 

“E. H.’s’’ proposed test for colour-blindness 
would, I am afraid, be much too severe a test for 
most scientific men, The power of mixing pig- 
ments to copy any given hue, is not near s0 simple 
as might be imagined; and I should consider it 
quite sufficient if they could match a number of 
pairs of coloured articles. I agree with ‘‘ E. H.” 
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that the eg aren) colour of blue is orange, 
and should like to know why he objects to ‘‘ any 
theory of the three primaries.” Amongst his other 
statements with which I agree, I would state that 
I also have found that a very small quantity of 
white light on a disc will overpower the colour ; 
and as I have previously stated, any hue, howéver 
strong, black included, may be so brilliantly illu- 
minated as to appear white if seeu by itself. 

Mr. Geo. Smith (20373), in his last paragraph, 
describes a disc which gives a very simple and 
true illustration of which are complementary 
colours. S. Calton. 

[20433.]—Somm of the correspondents who have 
recently favoured you with remarks upon the sub- 
ject of colour, appear to be arguing at cross pur: 
poses, for pieces of coloured glass, and, above all, 
pigments, are sure to confuse a student who is 
examining that branch of light which is denomi- 
nated Colour. So far as we can tell, there is no such 
thing as colour in the abstract, but it is certain that 
the normal human eye is capable of distinguishing 
very many shades of colour, and of recognising at 
least seven distinct colours. The modern theory of 
light holds that these are due to a difference in 
wave-length combined with a difference in the 
velocity of undulation which may be roughly repre- 
sented as 7 to 4 for violet and red respectively. 
Although the normal human eye sees seven distinct 
colours in the spectruw, it is obvious that if the 
undulatory theory is true, the spectrum must be 
made up of an infinite number of colours, or at least 
of all wave-lengths between the 434 bullion undu- 
lations of red to the 758 billion of violet. The exact 
way in which these waves act upon the eye to pro- 
duce the sensation of colour is still a matter of pure 
supposition, and although we know that some 
unimals are capable of appreciating differences in 
colour, we do not knew that they see the same 
colours as we do. We do know, however, that all 
human eyes are not alike ; that with some, through 
a disease or defect, the phenomena of what is known 
as colour-blindness are experienced, and that with 
certain drugs the action of the optical mechanism 
cun be so disordered that a heulthy eye sees objects 
ia their wrong colours. 

According to the Young-Helmhoitz theory, the 
retina possesses threo distinct kinds of nerve fibrils, 
each of which is capable of distinguishing one of 
three colours. Of these sets of fibres oneis sensible 
to red alone, anothcr to green, and the third to 
violet or perhaps to blue. The entire chromatic 
scale is made up of combinations of these three so- 
called primary colours. Ivery sensation is due to 
the excitation of the flores of the retina by these 
colours, or more properly by the wives of the 
luminifercus ether, each vet of fibres being 
strongly stimulated by its own special excitant, 
and feebly stimulated by the others. In the caso 
of red, for example, the terminal apparatus of the 
fibres adapted for couducting red are powerfully 
stimulated by the large waves of the less refrangible 
extremity of the spectrum, whilst the terminal 
appuratus of the nerves adapted for green aud 
violet aro very feebly stimulated, and the sensation 
of red is tho result. In Ike manner, when the 
sensation of green is perceived, the terminal 
apparatus of the nerves adapted for conducting the 
impression of green are stimulated by the waves of 
moderate amplitude in tbe middle of the spectrum, 
whilst the red and violet fibres respond but slightly 
to such waves, and the sensation of green results. 
And so, too, the fibres adapted for conducting violet 
respoud to the short and rapid waves of the more 
ref:eugible rays which have only moderate action 
on tho green aud still less on the red conducting 
libres. The intermediate colours, such as orange, 
are duo to the simultaneous stimulation of theseveral 
ects of fibres to a greater or less extent, and when 
all these sets are equally excited, the impression of 
white light results. 

M. J. Soury, in the Revue des Cours Scientifiques, 
says that lately a new thecory—that of Hering—has 
been advanced. According to this physicist there 
are six simple sensations of vision, and the various 
colours seen result from their different association 
and blending. These elementary sensations are 
disposed in couples or antugonistic pairs: black and 
white, green aud red, yellow and blue. On this 
theory viclet is a compound colour formed by the 
blending of blue and red, aud in an ordinary per- 
ception of colour four primary sensations are ex- 
cited: black and white and two colours; but the 
blue and the yellow are never simultaneously 
excited, nor are the red and the green. Black and 
white are capable of miagling, aud produce all the 
shades of grey, but red and green or blue and yellow 
have no disposition to blend, but rather behave 
like the poles of an electric battery, and in this sense 
the school of Hering, of which Happe is the chief 
exponent, speak of the polarity of colours. The 
organic substratum of colour scnsation, according 
to Hering, is not the terminal apparatus of the nerve 
fibre itself, but certain hypothetical substances, 
such as the visual purple, which undergo chemical 
change. On looking at ‘‘ white” light, the visual 
purple, by a photo-chemical process, is constantly 
undergoing decomposition and destruction, and is as 
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rapidly restored. Red light decomposes the visual 
purple slowly, violet light decomposes it more 
rapidly. Further, on Hering’s theory, processes 
both of disassimilation and of assimilation are sup- 
posed to take place, so that when exposure to red 
light has exhausted or partially destroyed the 
visual purple, or its mother substance, purpurogene, 
green light aids in the reparation of this material, 
and fits the eye again for perceiving red light. 
Black does the same office for a retina exhausted 
with white light, and blue for yellow. This theory 
affords a good explanation of the phenomena of 
contrast, and of complementary coloprs. A red 
wafer placed on a sheet of white paper gives the 
sensation of a vivid red disc. As long as itis looked 
at it causes disassimilation of the retinal purple, 
which is as constantly renewed; but if the eyes be 
closed, the sensation of red vanishes, and is replaced 
by green, because assimilation is then taking place - 
in excess of disassimilation. When one of these 
states is equal to the other two, the two antagonistic 
sensations are reciprocally destructive. Hencered 
and green do not blend to form white. Another 
theory, originally suggested by Draper, and more 
recently developed by Preyer and by Charpentier, 
refers the colour sensations we perceive to modifi- 
cations of temperature. Charpentier, who has just 
completed a series of researches with Landolt, finds 
that the statements recently made to the effect that 
certain zones of the retina are specially adapted for 
the perception of certain colours have been founded 
on imperfect observations, and that even the most 
peripheral portions of the retina can differentiate 
colours providing they are sufficiently intense. 
Charpentier differentiates in every normal eye a 
sensibility for light, a sensibility for colour, anda 
visual sensibility or sensibility for form, In every 
chromatic impression made on the peripheric 
regions of the retina he further distinguishes three 
phases: asimple impression of light, a vague in- 
determinate impression of colour, and a distinct 
impression of the true colour. The first phase he 
thinks clearly proves that the luminous sensation is 
distinct from that of colour, that it is the result of a 
simple excitation of the optic nerve; but in the 
second phase the cerebral centres for colour are 
excitcd, and the reason that a quicker and surer 
recognition of colour is made by the macula and 
central parts of the retina is only because they are 
more used. ‘Fhe sens of colour and of light being 
2 general function of the retina, he regards neither 
the rods nor the cones as the retinal elements which 
are stimulated by chromatic stimuli. He looks 
rather to the layer of ganglionic cells which lie on 
the anterior part of the retina as the functionally 
active elements. 

Although it is abundantly obvious that there is 
ample room for several investigators in this field of 
rescarch—the mechanism of the sensation of colour 
—I imagine there is no room to doubt the facts of 
Helmholtz, Clerk-Maxwell, Tyndall, and others. I 
am afraid there is no help for a paradoxer who says 
“itisreally quite time for the old dogma of white 
being composed of colour to be exchanged for a more 
rational theory,” and who also thinks that ‘* green 
is composed ot blue and yellow, exactly as much as 
bravs is composed of copper and zinc.’? Some of 
the experiments of your correspondents—though 
they have rcally nothing to do with the subject of 
light and the sensation of colour—are very interest- 
ivg, but they would be more valuable if one knew 
what was meant by the terms red, green, blue, &c. 
Some people call vermilion, for instance, red, while 
others cluss it as orange, aud sc on. It would be 
wellif the approximate position of the colour in 
tho spectrum could be always indicated. 

Calorimeter. 


Electricity ard Flame.—A contribution to 
the subject of the electricity of flame has been lately 
made by Herren Elster and Geitel (Wied. Ann., 
No.6). The discrepancies in previous results are 
attributed largely to the behaviour of the air layer 
immediately outside of the flame having been left 
out of account. The authors used a Thomson 
quadrant electrometer for measurement. They 
find the supposed longitudinal polarisation of flame 
merely apparent, and due to unequal insertion of 
the wires used as electrodes. On the other hand, 
flame is strongly polarised in cross section; an 
electrode in the air about the flame is always posi- 
tive to one in the flame. The theory the authors 
adopt is this.—By the process of combustion per se 
free electricity is not produced in the flame; but 
the flame-gases and the air-envelope have the 
property of exciting, like an electrolyte, metals or 
iquids in contact with them. To this electrolytic 
excitation is added a thermo-electric, due to the 
incandescent state of the electrodes. The amount 
and nature of the electric excitation is independent 
of the size of the flame, and dependent on the 
nature, surfsce-condition, and glow of the 
electrodes, and on the nature of the burning gases. 
Liter alia, it is remarked that flames may be com- 
bined in series like galvanic elements, and so as to 
form a ‘‘flame-battery.’? An article giving a 
full account of the experiments appears in Nature, 
for August 3, over the initials ‘‘S. b, E” 
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REPLIES TO QUERIES. 


——+9+—— 

*,* In their answers, Correspondents are re- 

spectfully requested to mention, in each instance, the 
title and number of the query asked. 


{47144.]—Bending Wood.— Will “ Collodion ” 
kindly say whether the steam should be under 
pressure, and, if so, what pressure; and with 
regard to safety-valve.— No Name. 


[47206.]—Dry Plate Developer.—I send tho 
following, which I always use now. and which 
gives me the greatest satisfaction. Weigh out as 
much pyro. as you want, say l44gr. Then weigh 
out just 4 times as much soda sulphite (neutral), 
i.e. 576gr., dissolve this in about 4oz. of distilled 
water, and neutralise with citric acid, as the soda 
sulphite is sure to be a little alkaline. Then add 
the pyro., make up the solution to Goz. with dis- 
tilled water, filter, and keep for use. These pro- 
portions will give 3gr. pyro. per drachm ; but it is 
most convenient to mix it, so that each drachm will 
contain just the right amount of pyro. for loz. of 
developer, according to the formula sent out with 
the plates. Pyro. solution made up by this for- 
mula will keep almost indefinitely, avd, unlike any 
other pyro. solution, will not turn seriously brown, 
even if used with twice the usual amount of am- 
monia and kept on the plate for a lengthened 
period. With correctly exposed plates, therefore, 
the same solution can be used for several consecu- 
tive plates, and will give negatives with perfectly 
clear glass in the shadows, and entirely free from 
stains, even without using alum and citric acid or 
any other clearing solution.— PATENT PLATE. 


[47228.]—Telephone.—I believe in the present 
Bell’s Telephone the wire is divided into three 
lengths, and wound on the bobbin together, each 
set of three ends, being then connected to a bind- 
ing-screw. It is said to act better.—AMIDO. 


[47261.] — Arsenic in Weall-Paper. — Tho 
method which I have found easiest and simplest, is 
to boil the wall-paper with strong pure hydrochloric 
acid for some time, the neck of the retort passing 
into a flask, kept cold, and having just enough 
water in to cover the end of the neck. Chloride of 
arsenic is formed, which forms a yellow precipitate, 


by adding sulphurctted hydrogen solution and a 


few drops of HCl.—Ax1po. 


[47321.] — Electro - Deposition of Carbon 
(U.Q.)—Some experiments which I have been 
trying under this head have proved very unsatis- 
factory. I am afraid carbon cannot bo satisfactorily 
deposited, and it is an open question as to whether 
the particles would adhere.—H. STOOEE. 


[47346.] — Boomerang. — Perhaps ‘‘ Bush- 
rauger ’’ may find what he wants in the following 
account of this weapon, which I have taken from 
Beeton’s “ Encyclopædia.” Thinking the descrip- 
tion given may be interesting to other readers of 
the ‘‘E. M.,’’ I have copicd the whole of tho 
article :—Boomerang, a missile instrument used 
by the Aborigines of Australia, in war, sport, and 
the chase. It consists of a piece of hard wood of 
a\bent form, with the curve of a parabola, is 
about 2ft. long, 2hin. broad, iin. thick, and is 
rounded at the extremities. One side is flat, the 
other convex, and it is brought to a bluntish edge. 
It is discharged by the hand by one end, the con- 
vex edge being forward and the flat side upward ; 
and it is thrown as if to hit an object in advance; 
instead, however, of going forward, it ascends into 
the air with a rapid rotatory motion, until it 
reaches a considerable height, when it begins to 
retrograde, and finally passes over the head of the 
projector and falls to the ground behind him. This 
singular motion is produced by the air impinging 
on the bulged side of the instrument. The boome- 
rang, the invention of which would have dope 
honour to the most celebrated man of science, has 
long been a common weapon among almost the 
lowest races of savages upon the earth, and was 
first made known in this country by Professor 
Af{‘Cullagh in 1837.—H. 


[47396.]—Simple Rotary Engine.—You had 
better mako an ordinary reciprocating engine, 
and not trouble yourself with rotaries, especially 
as the pressure is only 301b. If you must havea 
rotary, I would suggest taking one from Reu- 
leaux’s ‘‘ Kinematics,” for ho illustrates several ; 
but you will have to make the working drawing 
yourself.—-T. P. 


(47402. ]-—Summer House.—You must make 
sketches and measure off the work; and as to sizcs 
of timber, it depends cn how you want the house 
—strong or light. Posts llin. equare would be 
strong enough; but some would prefer 2in. square. 
You don’t say whether you want it close-boarded 
or trellis; bat matched boarding jin. thick will 
do for sides and roof. The latter you can make 
splendidly waterproof by coating with coal tar 
applied hot; then lay down flat sheets of good 
brown paper, and givo two more coats of tar, 
sprinkling sand on the last.—E. G. M. 


(47408.]—Fish Glue.—I believe this is made in 
Europe in both Russia and Norway. The process 
is the same as the other in the main; that is, any 
parts capable of yielding gelatine are boiled, and, 
when dissolved, the liquor is drawn off, the first 
portions forming the best quality of glue.—T. P. 


[47411].—Throwing the Hammer.—Thero is 
no help for it, except to practise the throw in such 
a manner that the head lands dead, as it were. If 
it lands so that the shaft is thrown over, and 
brought on to the ground with the force due to the 
momentum, the best ash and hickory will break at 
times.— BLACKY. 


[47417.]—Varnishes.—I do not know of any 
really good work on the subject. The best 
‘papers ’’ were read before the Society of Arts 
some years ago, and if you searched the back 
volumes of this paper you would find much valuable 
information. The art of varnish-making depends 
so much upon personal skill, that it is impossible 
to write very much about it. Copal is valuable for 
making varnish, because it is difficultly soluble, 
and is very hard and tough. There are, however, 
several qualities of the gum. I don’t know the 
‘‘ prepared painter’s copal.’’—J. T. M. 


[47418.]—Refrigerator.—You could make an 
air-compressiug pump, and use the air to do some 
work, when, escaping, it would absorb heat, and 
cool the surrounding atmosphere. But you cer- 
tainly would not do much in the way of refrigera- 
tion with a pump worked by hand only; and I 
fancy you would get more coolness out of ono of 
Pictet’s small ice machines.—Essar. 


[47426.])—Regnard Incandescant Light.— 
You certainly will not get an incandescent light 
with the arrangement depicted—not even if you use 
gasoline. You want something much larger than 
a bottle with a small tube dipping under the liquid. 
Try a case in which the air is made to pass amongst 
cotton wicks kept saturated with benzoline—(you 
will have a diiliculty in getting gasoline; and as 
to petroleum, I don’t think that is sold here, for, 
of course, it is the crude petroleum that is meant) 
—like Fletcher’s gasoline furnace.—Essar. 


[47463.]—-Change-Wheels.—I sce that your 
printer has made me say that the wheels to cut 31 
threads per inch are 20 and 55 driven, and 85 and 
100 driven. Of course it is evident that this is a 
mistake, and it should be 20 and 45 drivers, and 8) 
and 100 driven. I hope you will correct this in 
your next impression. When compound wheels ere 
used the drivers should be multiplied together as 
well as the driven wheels.—T. F. GELL. 


[17163.]—Change-Wheels for Screw Cut- 
ting.—I appear to have a difliculty in making my 
wants properly understood. Mr. T. F. Gell and 
“J. K. P.” give me combinations, found by trial, 
for cutting nearly 31 to the inch, Mr. Gell saying 
his is the nearest to be found. But this is not 
what I asked for. I can find the combinations by 
trial; but what I want is, if possible, to calculate 
directly to the nearest combination, without 
spending hours seeking for a nearer one. I give 
below seven combinations, which I have found bya 
method of trial similar to that recommended by 
these two gentlemen. They are all nearer than 
those they gave—one particularly near; but I 
know that I have not exhausted, by a tenth part, 
the combinations which might be considered near 
enough for use, and still I um not sure I havo the 


nearest. Those I have found are— 
4x 7) x 125 an l20 
= 0 — (very near 
22 x b) 90g Very nenir) 
4x 95x 110 Le 3926 
30 x 45 27 
1x95 x 120 _ a1 
21 x 10 49 
4 x 65 x 125 Z 3929 
30 x bo 21 
4x 55x 105 ajl 
283 x DU 23 
4x 55x A a2 
21 X 60 ud 


I hove that my quory is now plain enough. To go 
through, perhaps, a thousand combinations is rather 
a task, and yet having the change-wheels to use, 
why not use that particular combination which is 
nearest truth? It is a method of arriving directly 
at this one combination for any particular thread 
that Tam asking for. Docs sucha method exist? 
—Try AGAIN. 


[47173.]—Gas for Laboratory.—A_ few 
volumes back, a very good illustrated article ap- 
peared, entitled, ‘Gas from Gasoline,” by F. H., 
Godstone, which will give you all tho information 
you want. It tells how to produce a pressure of 
air direct, by means of a trompe (a kind of simple 
injector, easily made), which is far simpler than 
any Root’s blower, and less expensive by far. You 
can use the apparatus there described, or you 
could use one of Iletcher’s gas-generators equally 
well for saturating the spirit. I followed the latter 
plan, making the lot myself. I would tell you the 


date when the article appeared, but am not now in 
a position to consult back vols.—J. HEZMALIALCH, 
JUN. 


[471£86.]—Euclid’s Axioms.—In attempting to 
show how Euclid’s axiom 3 can be deduced from 
axiom 2, Mr. Romanes says: *“A+C=B+D; 
from this we can deduce A — D = B — C, &c.”” 
Surely this is a petitio principii with a vengeance. 
—A. J. SMITI. 


(47491.]—IMagic-Lantern Slides.—I quite 
agree with ‘“ M.I.C.E.” that it is possible for a 
person that is slightly acquainted with painting to 
colour lantern-slides. I should be obliged to him 
if he will give full descriptions of his method of 
transferring prints to glass, as from the reading of 
the answer I suppose he does, and if specially 
printed pictures are requirad.— GRAPHO. 


[47540.] — Measuring Flow of Water.— 
“ Ditton,” in answering this query, has made a 
serious omission—viz., the coeficient for contrac- 
tion ; he has omitted the quantity ‘‘c,’’ out of the 


formula, which is, 5'35c. b. 4.3; for practical pur- 
poses, call c = 3 of the total. The correct quantity 
is ‘22 cubic feet per second, and not °33 cubic feet. 
Joun S. B. BELL, C.E., Newcastle. 


[47553.] — Problem in Dynamics. — Mr. 
Romanes says : ‘‘ Suppose the monkey to ascend to 
a height v above €, the point at which they are in 
equilibrium. The action of gravity will cause it to 
descend.” Tow so, seeing that the monkey and 
the ball are supposed of equal weight ?—A. J. 
SMITH. 

[47553.]—Problem in Dynamics.—I look 
upon the problem in this light, which I offer for 
the consideration of ‘‘Tam O'Shanter.” Itis the 
bali which descends, and not the monkey, and this 
I conclude from what follows. Let 7 = force of 
gravity, m = the mass of each body, and d = 
distance from the earth when they are in equi- 
librium. We know that 7 = m/d?. When the 
monkey has climbed through s feet, this becomes 
g = mi (d + s), and since m / d? > m/(d + s}? the 
ball must acquire a velocity. Now, for every incre- 
ment in the monkey’s ascent, the ball will fall 
through a corresponding increment; but this will 
draw the monkey through an additional equal 
increment, so the monkey, for every s fect in the 
descent of the ball, will always traverse 2s feet. 
Suppose the monkey to have a velocity v, then it 
follows the ball wiil acquire a velocity = 4 v.— 
C. H. Rowanrs, 


[47573.]—Iodel Locomotive Boiler. —I 
should advise ‘f Shakespear,” if his boiler is not too 
far advanced, to adopt a more simple method of 
construction, unless Le is making an exact model of 
some particular engine; the bend betweon firebox 
and boiler and riveting the plates which form the 
barrel of boiler would not be necessary, and a 
strongor boiler would be obtained. One way is to 
cut out ashoct of metal of the shape shown in Fig. 
1, which, when bent round, would form the barrel 


AS C, D, 


of boiler sides and top of outside firebox in one 

piece; another method i3 to obtain a piece of brass 
tube of the required diameter and thickness—this 
will form the barrel of boiler; at one end of this, 
and fitting outside, is riveted the outside firebox 
shell. However, if I had to make a boiler as shown 
by sketch (on page 508), I should make the rings 
in one plate, and the bend at A would be most 
easily made by cutting out a curved strip of copper 
long enough to take about {rds of circumference of 
boiler when bent to shape (see Fig. 2); then each 
edge must be workcd out parallel, the large end to 
fit inside of outside tirebox-top, and the small end 
to fit outside the two-thirds of diameter of barrel 
and then riveted (sce Fig, 3). This strip will be like 
2 continuation of the front plate of outside firebox, 
and they must lep exch side; the top of this plate 
must be flxnged forward to fit underside of barrel, 
and the sides Ranged beck to fit between sides of 
outside firebox, sea Fig. 3. Tubes 5-16in. diameter 
are much too small—they ought to be at least žin. 
diameter; about 20 could be put into this boiler. 
The dome should be screwed tv boiler, and the joint 
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made steam-tight with red-lead (see my reply to 

uery 47432, p. 482). In ‘*Shakespear’s’’ sketch 
the inside firebox is shown too high. There would 
not be sufficient room for steam and water space; it 
should not be more than lin. from centre line of 
boiler.—E. L. P. 


[47578.]—Egg-end Template.—I should be 
glad to give ‘“ B. M ” the information he requires, 
but I am afraid it will take up too much space to 
fully describe and then tketch. I should advise 
‘*B. M.” to get one of the workshop handbookson 
boiler- making, one in particular containing a vast 
amount of information on templates of all kinds. If 
he will advertise his address I will give the name 
and merits of several handbooks and advise which 
will be the most useful.— BOSWELL. 


[47586.]—Pure Silver.—Pure silver may be 
obtained in the following manner. Dissolve your 
metal in nitric acid; evaporate to dryness, and 
fuse the residue as long as red fumes come off. 
Now dissolve in water and filter, dilute with 30 
parts of water and add pure HCl, when you will 
get a white curdy precipitate of AgCl, which must 
be well washed, first with dil. HCi, and then with 
pure water. Dry the precipitate and powder finely 
in, a mortar. Digest ceveral times with aqua- 
regia, and afterwards wash, until all traces of acid 
have disappeared. Now reduce the AgCl to the 
metallic state by boiling with dil. pure KHO solu- 
tion, to which milk-sugar is added. The reduced 
silver is washed with dil. H,SO,, and then with 
water, and fused. A solution of the metal thus 
purified, in HNO,, should give no blue colour on 
treatment with NH; solution; and if HCl is added 
to the solution, the precipitate so obtained should 
be completely soluble on adding NH;.—Carvs. 


(47590. —Honoars Chemistry.—(1) Reduce 
pe volume of air to normal pressure and tempera- 
re. 


Vol. at 0° C and 760mm, = S°l'4 x 273 x 537-4 

(273 + 4) x 760 
(2) Find the contraction in the volume after explo- 
sion, and this gives the volume of H and Q, which 
have combined to form H20; one third of this 
decrease, therefore, is due to the O. 


657:06 air + hydrogen 
374°73 air + excees of H 


3 ) 282-33 vol. of H and O which have 
——-— combined 
94:11 vol. of O. 


(3) The next thing is to find the percentage of O; 
and having done that the percentage of N is found 
by subtracting this from 100. 

94°11 x 100 


Percent ~ Vol. obtained a (1 
ercentage of O Vol. obtained 1u (1) 


Percentage of N = 100 — Percentage of O. 


‘= CAIUS, 


(47622.]—Bisulphide of Carbon Pprism.— 
You can make one of tin, but composition metal is 
better. You can get some thin, flatted crown- 
glass, which answers perfectly. It can be cemented 
by means of glue. I have not found the bisulphide 
to act on it. One prism in the form of an equi- 


lateral triangle will show double D line, that is | b 


with lin. object-glass telescope.—AMIDo. 


[47623.] — Electro-Motor.— Has ‘‘Conrad”? 
tried his motor asa dynamo? If not, would it be 
asking too much to ask him to do so, and give 
results ?—F. W. BALL. 


[47636.]-—Gas-Engine.—‘“‘Dun Browne” has 
not been *‘ done sc brown ” as some other readers, 
as he has at least got an engine, andI expect with 
very little outlay itcan be made to work. I expect 
it is the supply or admission of gas arrangement 
that is at fault ; if so, and he will explain all fally, 
I shall do my utmost to get it put in order. Hus 
the engine ever run well? As, if so, it should do it 
again if the obstacle is removed.— ARGUDANTE. 


{47639.J}—Legal.—Mr. Wetherfield, in his reply 
to this query (letter 20401), appears to base his 
statement that ‘‘a license is not necessary for the 
purpose of killing birds destroying fruit in a 
garden,” on the fact that the occupier of any land 
using a gun for the purpose of killing vermin on 
such landis exempt from duty, rather than on the 
Na ground of use within the curtilage ofa 

welling-house. I would warn the querist that 
the Board of Inland Revenue and - Wether- 
field are at variance in this motter, the Board 
holding that the term ‘‘scaring’’ does not include 
the killing of any bird whatever, and consequently 
that the term ‘‘ vermin ” does not include birds of 
any kind under any circumstances, for if ‘ scar- 
ing ’’ excludes, the term “vermin ” cannot include 
the killing of the same object. Further, I know of 
cases in which convictions have been obtained for 
killing birds wbich were engaged in destroying 
fruit, in one case in an orchard not more than a 
stone’s throw from the dwelling-house of the occu- 
pier. Of course, I do not include the fact that a 
gun license is not required in any case of use within 
a dwelling-house or its curtilage.— Exoisum. 


(47642.]—Silicate of Soda.—In the “ E.M.” 


of June 16, in reply to 46495, you will find the 
method of applying it. I suppose by outside walls 
you mean the outside walls of a house? If so, I 
may say that silicate of soda by itself will prevent 
rain from beating in, but not dampness arising from 
the foundation. Silicate of soda has been applied 
as a preservative to Cleopatra’s Needle and the 
Houses of Parliament. There is one good property 
about tilicate of soda which the silicate paints have 
not—viz., it does not alter the colour of stone.— 
W. L. 


[47647.]—Boiler.—The following answer will, I 
think, meet “J. R. G.’s’’ requirements. The 
boiler A is of copper, about 1-l16in. thick, brazed 
or riveted together, brazing being sufficiently 
strong for a model. The fire-tube B is 2iin. dia- 
meter, and is continued the whole length of the 
boiler. The flue C is carried through the dome D, 
thus thoroughly drying the steam before use. The 
water-filter being placed at E, it is impossible to 
overfill the boiler, for even if the water overflows 
at E there isample steam room in the dome. The 
lamp that should be used is as follows :—A tank for 
spirit is placed at a certain position in the boat, so 
as to be above the fire-tube A brass tube about 
jin. diameter is carried from the bottom of this 
tank along inside the fire-tube, as shown. In the 
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holes in the tube, F F F, are inserted bundles of fine 
rass wire, and the supply of spirit is regulated by 
a tap in the brass tube just where it leaves the tank. 
The boiler is 10in. long, bin. wide, and bin. deep; 
the fire-tube 2}in. diameter, dome %}in. high, 4in. 
diameter ; flue lin. diameter, and is carried up the 
height required to make chimney look in propor- 
tion to the boiler.—GRAPHO. 


[47648.]—_A Cabbage Broccoli.—[Mr.R. Gilbert 
writes that if “ W. T. B.” will send him his 
address to Burghley-gardens, Stamford, a circular 
and full particulars of the cabbage-broccoli, or 
chou de Burghley, will be forwarded.—Ep. } 


[47651.]—Examination of Malt (Estima- 
tion of the Grape Sugar and Dextrine.)— 
Preparation of the copper solution :—Dissolve 
3t:632grm. of pure re-crystallised sulphate of 
copper in 200cc. of distilled water; dissolve in 
another vessel 173grm. of perfectly pure tartrate 
of potassium and sodium (Rochelle salt) in 480cc. 
of pure solution of soda, specific yravity 1°14. Add 
the first solution gradually to the second, and 
dilute the deep-blue fluid exactly to 1 litre; 10cc. 
of this solution equals ‘045grm. of starch or dex- 
trine, or the eame amount of the solution equals 
‘050grm. of grape-sugar. The dextrine wili re- 


quire to be converted into grape-sugar before it 


can be estimated; this is most conveniently done 
as follows :—T wo or three strong flasks are taken, 
and into each is placed from ‘5 to lgrm. of the 
substance to be examined, with 60 or 60cc. of 
decinormal sulphuric acid; the flasks are stop- 
pered with caoutchouc corks, tied down with strong 
string, and capped with a piece of linen, and the 
whole suspended in a water-bath, and heated for 
from 6 to 8 hours. At the end of 4 hours one of 
the flasks may be taken out, cooled, opened, and 
titrated, and at the end of 6, the second. If there 
is no marked increase in the amount of sugar 
between the first and the second, the operation is 
finished ; but in any other case the third fiask should 


be heated foranother 4 hours before being examined. | be mentioned tha 


As the dextrine is now converted into grape-sugar 
the two are estimated in exactly the same manner. 
Make the solution for examination up to exactly 
50co. Pour 10cc. of the copper solution into a por- 
celain dish, add 40cc. of water, heat to gentle ebul- 
lition and allow the prepared solution containing 
the grape-sugar to drop slowly into the fluid from 
an accurately graduated burette. After the addi- 
tion of the first few drops the fluid shows a n- 
ish-brown tint, owing to the hydrated suboxide of 
copper suspended in the blue solution ; continue the 
addition of the solution, and when the liquid assumes 
a deep red colour remove the lamp, allow the pre- 
cipitate to subside, and give the dish an inclined 

osition, which will enable you to readily detect the 
east greenish-blue tint—to make quite sure, how- 
ever, pour a small portion of the clear supernatant 
finid into a test-tube, add a drop of the sugar 
solution, and apply heat. If there remains the 
least trace of copper salt undecomposed a yellowish 
red precipitate will form, in which case continue 
adding the sugar solution tillthe reaction is com- 
plete; read off the amount used—this equals 
050grm. of grape-sugar, or ‘045 of starch or 
dextrine. When the operation has terminated, as- 
certain whether it has fally succeeded by filtering 
the solution while still hot, adding to the filtrate 
(which should be colourless) a drop of the copper 
solution and beating; this will show if the sugar 
solution has been added in excess. Acidify two 
other portions, and test one with potassium fer- 
rocyanide, and the other with . Neither of 
these tests should produce the slightest alteration ; 
if, however, a precipitate is produced, the experi- 
ment must, accordingly, be repeated. The re- 
sults are satisfactory and constant. Bear in mind 
that the copper solution must always remain 
strongly alkaline. Should the sugar be acid a 
dilute solution of soda should be added in place of 
the 40cc. of water. Keep ina cool, dark place 
when not in use; but itis best prepared for such 
analysis. Calculation: Before we can find the 
amount ef grape-sugar or dextrine, we must cal- 
culate how much malt the quantity of the solu- 
tion used equale. Supposing we took lerm., 50cc. 
would = lgrm. Suppose you used 25:7. If 50cc. 
equals lgrm. of malt, what does 25-7cc. = ‘514. 
We have now found that the quantity of the solu- 
tion used equals ‘5l4grm. of malt, and as 10cc. 
corresponds to ‘050 grape-sugar, ‘5l4grm. of malt 
must, consequently, contain ‘050grm. of grape- 
sugar. We then find the percentage thus: H 
‘5l4grm. of malt contains 0:50grm. of grape-sugar, 
what does 100 ?—J. C. BELCHER. 


[47663.] — Railway Orossing. — There are 
many patents in existence relating to ‘‘ improve- 
ments in points and crossings,’’ but the inventions 
have not come into general use. The best of these 
systems is considered to be the one designed by Mr. 
Williams, which is now receiving much attention. 
The diagram shows the Williams crossing. M re- 
presents the main-line rail, B the branch-line rails, 


FEA C.2 ° 


and L the moving piece which provides the bearing 
surface for the wheels of branch trains when cross- 
ing the main line. Fig. 1 shows the crossing- 
piece L placed in position for a branch train, 
and Fig. 2 shows the piece L withdrawn, 
leaving a continuous and unbroken main-line 
rail. It is claimed for the system that 
it affords a perfect bearing surface through- 
out the croesing. and that as the piece L is moved 
over the main-line rail any desired. degree of super- 
elevation can be given to the outer rails on curves. 
The movable piece L is attached by a rod R and 
crank to the ordinary point-rod, therefore the 
points and crossings are worked together. It may 
this system has been tried in 
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Scotland, and after a year’s working it is officially 
stated to have fulfilled all that was promised re- 
garding it, and that its use is attracting much iz- 
terest in railway circles.—CLEMENT E. STRETTON, 
Saxe Coburg-street, Leicester. 


47673.]—Electric Lighting.—It is a pity 
“ Caloric” should have such a warming towards 
the ‘‘Lampe Soleil” in preference to any other 
form of arc light, and after having carefally 
examined it be able to testify to ‘‘its simplicity, 
steadiness, whiteness of colour, and general per- 
fection.” I might as well inform ‘‘ Caloric ” that I 
have carefully examined, and had special experi- 
ence with the Lampe Soleil, and have formed a 
very different opinion. In the first place, there is 
the building up of the box with six separate blocks 
of stone, which have to be filed to fit, and which 
takes up more time than changing tho carbons in any 
ordinary lamp; also the marble, after the lamp has 
been lighted, calcines very shortly, absorbs 
moisture from the atmosphere, and falls to powder 
(lime). This necessitates building up another box. 
So much for its simplicity. Imuət admit its steadi- 
ness; but as to its whiteness of colour, I must say 
that a person who pronounces it a white light must 
be colour-blind, as it is a reddish, warm-looking 
light—hence its name. I even made the remark to 
the patentee himself as to its tinge, and he said, 
“ Ah! you know itis de light of the sun; that 
(referring to another system) the light ofde moon.” 
As to its general perfection, it sometimes leaves an 
assembly in darkness, and will not relight without 
switching on another set of lamps (there are two 
lamps in each globe, in case one should extinguish 
itself). If the second set of lamps go out, you 
are altogether done. As to the h.-p. and other 
details, ‘‘ John Bull’’ has explained them very fully 
and correctly. If ‘“ D.” wishes the information as 
to how I have acquired my experience with the Sun 
lamp, if he will advertise his address in the ‘‘ E. M.” 
I will be most happy to supply it.—Pracricvs. 


47694.]|—Taking Top off Violin.—You really 
must not do so, and in the case of the Berliner 
violin it is really not required ; but it will not be 
long before our readers will be able to judge for 
themselves, and I hope to report progress myself. I 
forgot all about the soundpost when Í recommended 
a fastening for the resonator through the f holes. 
Of course, it would be too close, and would absorb 
the return action of the vibrations. I think the 
adjustment of these patent vibrators will be very 
simple, as the needful appliances will no doubt be 
supplied. —FIDDLER. 


[47705.]—Incandescent Lamps. — The Ls- 
clanché battery is utterly unsuited for operating 
incandescent lamps, its work being confined to 
electric bells, &c., for which it proves eminently 
satisfactory. The Bunsen battery is certainly the 
best adapted for this kind of work. In order that 
you may have some idea of the number of quart 

unsens required, I may say that an incandescent 
lamp of the *‘ Lane- Fox” type, and of 20-candle 
power, requires 26 of these—that is to say, 14 bat- 
tery per candle-power. It is rather difficult to 
say with truth which is the best incandescent lamp 
extant ; but I think it may be safely stated that the 
“ Lane-Fox,”?” if not the best, is, at all events, an 
excellent lamp.—Joun BULL. 


{47705.]—Incandescent Lamps.—You cannot 
use Leclanch¢e batteries for electric lighting—they 
fail after a few hours’ continuous use, and weaken 
very much in a few minutes; they are only fit for 
purposes where the current is not wanted con- 
tinuously, with long rests in between. Better by 
half use Bunsens. Swan’s incandescent lamps may 
be had 5, 10, and 20-candle power, 6s. Gd. each. 
If ‘‘ Medicus” will advertise his address, I will 
write him as to price of batteries.—FRrED. W. 
BALL. 

[47705.]—Ineandescent Lamps —Leclanché 
batteries are not constantenough. They give good 
current for short time. If you wish to fail, use 
them; but if not, try a more constant cell, I was 
experimenting a few weeks since with about 40 
cells, and two carbon points, and after about half 
an hour power diminished very much, and the 
spark was not much to speak of at first.—H. 
STOOKE. 

[47706.] — Plumbing. — Refer to ‘Practical 
Notes on Plumbing,’? Chapter IX., Enauisn 
MeEcnanic, August, 1881. Nothing can be better 
for ‘‘ Anxious” to know.—PLUMBER. 


[47711.} — Electrical Measurement. -— The 
formule quoted by ‘Student”® are all correct, 
where C is measured in ampères, E in volts, R in 
ohms. In speaking of candles per h.-p., it is 
generally understood per h.-p. expended in the 
lamp, though some persons refer to the h.-p. ex- 
pended on the machine. The former is of course 
correct. Since the ampcreis merely another name 
for the old weber-per-second, a volt-amp¢re is the 
same as a volt- weber (per second).—Lu. B.A. 


[47712.] Largest Dynamo and Coil.—The 
largest dynamo «ver constructed is Mr. Edison’s 
Installed on the Holborn-viaduct; it has four 
field-magnets placed horizontally. The armature 


consists of a steel shaft 6in. diameter, on which is 
mounted a wooden cylinder 124in. The core of the 
armature consists of 53 thio iron discs, insulated 
from each other by tissue-paper ; the total diameter 
of the core is over 45in.; in place of the usual 
wire 106 copper rods of nearly square section are 
used, and placed lengthwise; these average 52in. 
in length, are wrapped by machinery with special 
insulating paper, and covered by a special insulat- 
ing material; they are also kept apart by vulcan- 
ised rubber encased in mica and placed about 
every 12in. to admit air. The whole armature is 
wound with steel wire, with double mica insula- 
tion beneath, to counteract centrifugal action. 
The resistance of this armature is as low as ‘0049 
ohm. Field magnets are wound with No 10 wire 
Brown’s gauge ; resistance, when connected, 6°11 
ohms. The pole pieces weigh several tons. The 
armature is driven by a Porter-Allen engine, 
fastened on the same base and driving direct by 
main shaft, making 330 revolutions per minute, 
and of 125 indicated H.P. The E.M.F. of 
machines is 125 volts, and current 1,000 ampères, 
working 1,000 lamps of 16 candle-power. The 
entire weight of dynamo and engine, installed at 57 
Holborn-viaduct, is 22 tons, and for compari- 
son I may state that the 40-light ‘ Brush” 
machine weighs but two tons. Largest coil was 
made by Apps, special pattern; length of spark 
57in., constructed in 1868 for Royal Polytechnic, 
and sold this spring for about £16. Dr. Spottis- 
woode, F.R S., has coil by Apps, spark 42in. De- 
scription in ‘‘ Engineering,” for April 20th, 1877.— 
STOREY, Chemist, Parade, Canterbury. 


[47712.] Largest Dynamo and Coil.—I can- 
not inform ‘Electrician’? who has the largest 
dynamo. The Brush Company had some fine ones 
atthe Crystal Palace; but, probably, Edison, at 
Menlo Park, has larger. The largest coil is, I 
believe, one made by Apps, of the Strand, for Mr. 
Spottiswoode, of Sevenoaks. Its spark is 42in. 
long. The Polytechnic coil was the next, I fancy, 
as it used to give a 29in. spark till it broke down. 

H. 


(47717.]—Problem.—By writing 1 / y for z + 1 
the equation may be transformed into 5 (y? — y)* + 
d(y2 — y) = a — 1, when it is easily solved.— 
C. W. B. 


[47720.]}—Oilstone. — I don’t know anything 
about softening an oilstone, nor do I see why it 
ought to be softened ; but I do know that paraffin 
oil will quickly remove all clogged matter from its 
surface, which I conclude is all that is required.— 
J.J. A., Liverpool. 


[47721.]—Studying for Medical Profession. 
—Means a preliminary examination for general 
education ; for this many certificates are accepted 
in lieu, both English and foreign universities. If 
“ Delta ” has not such a certificate, the examina- 
tion consists of the following : Writing from dicta- 
tion; English grammar; English composition ; 
arithmetic ; geography of Europe, and especially 
British isles; English history; mathematics, 
Euclid, books 1 and 2; algebra, to simple equa- 
tions; translation from ‘‘De Bello Gallico,” and 
one of the following optional subjects: Greek, 
German and French grammar, and translation ; 
mechanics; chemistry; botany and zoology. This 
enables the person to register as medical student 
and it is not until after four years of professiona 
study and registration as student that the ‘final ”’ 
can be passed. Compulsory attendance at hospital 
about two and a half years. Scotch diplomas 
easiest and cheapest. More privately on address- 
ing—StTory, 1, Parade, Canterbury. 


(47728.]—Electrical.—Could not say how many 
necessary. That is a matter for experiment. 
Siemens’ alternating current-machine reverses 40 
times per second or 50.—E. 


[47731.]Kill:‘ng-Bottle.—It is cheaper and 
better to buy ; with care and a good cork always 
kept tightly in the bottle, it will last a season. They 
are made by alternate layers of cyanide and blotting 
paper or gypsum; mine kill in about half a minute. 
I generally leave the insects in all night, and when 
about half-dozen are in put a piece of blotting- 
paper over them to prevent damage.—JOHN ALEX. 
OLLARD, F.R.M S., Enfield. 


[47733.] — Switch for Telephones. — If 
“F, C. M.” will advertise his private address in 
next week’s number of the ‘* E. M.,’’ I will send 
him drawings and a full description of a switch 
I made for myself, which is simple and answers 
the purpose well.—R. H. R. 


(17733.]—Switch for Telephones.—There is 
no switch required. Connect up the set of instru- 
ments at Station C as you have done at A and B. 
Pnt on earth at the carth terminal of the C set, 
bring O’s lino wire into B’s office, disconnect B's 
earth, and plice C's line wire on the terminal that 
you have disccunected from earth. Your ‘‘ cir- 
cuit” should now he complete, A to C through B. 
—NSCIENCE. 


[17734.—LMicroscopic.—(1) Any you may 
fancy; (2) a binocular is not necessary ; (3) one 


that will move in any direction freely without rack 
and pinion adjustment; (4) jin. and din. aperture 
—I don’t know; (5) the eyepiece only enlarges 
what the objective defines. By using a more power- 
ful eyepiece you get a large image, a less field, and 
less light. Powell and Laaland, 170, Euston-road, 
No. 3, £11 lls.; I do not know what accessories it 
has. Civil Service Stores, from £2 10s.; object- 
glasses, jin. 403., 2in. 403., }in. collar adjustment, 
£6 103. Shall be pleased to give any further in- 
formation personally.—JOHN ALEX. OLLARD, 
F.R.M.S , Enfield. 


[47734. |—Microscopic.—To '‘O.0,”’—I would 
recommend a binocular, with removable prism, 
thus converting it into a ‘‘mono.’’ The price 
named should secure a good instrument, and often 
a reliable one may be obtained second-hand. A 
good mechanical stage, with several motions, 
should be obtained—ove which has also concentric 
rotation. Stand should have quick and slow 
motions, be free from vibration in all positions, 
and thoroughly well fitted. Spot less is very 
useful in investigation on the animalcule. A2 — 3 
or l — 2 is the shortest focus that can be used 
with ‘‘ bin °”; and to possess a } obj. and deep eye- 
piece all ordinary investigations may bo carried on. 
If you will write me personally, stating your re- 
grement, I will assist you.—Srory, Chemist, 

arade, Canterbury. 


[47735.]—Cataract.—Don't cat salt. Notes 
would be too long for ‘‘E.M.’—Joun ALEX OL- 
LARD, F.R.M.S., Enfield. 


(47735.]— Cataract.—" Architectus’’ should not 
trouble himself about his eyes as long as he can 
read comfortably in spectacles, and while his distant 
vision is good. He should be careful to have the 
right sight in the spectacles.—A. Howes. 


[47735.]—Cataract.—Cataract is undoubtedly 
hereditary in some families, but you need not dis- 
quiet yourself prematurely. It is highly probable 
that you may escape altogether. The symptoms 
you describe are not those of cataract atall. It 
first interferes with distant vision. You should at 
your age always wear glasses for reading, especially 
by artificial light. Proper glasses, such as would 
enable you to read the small print in the ENGLISH 
MECHANIC at a distance of 10 or 12in. from the eye 
will not weaken your sight, but rather tend to pre- 
serve it. There is no remedy against the formation 
of cataract. Keep yourself in good health, mind 
and body, and you have the best chanco of escap- 
ing. Laborious occupations, which cause profuse 
perspiration, undoubtedly tend to produce cataract; 
hence its greater frequency in the country than in 
the town.—CHARLES Ep. Guascotrt, M.D., Man- 
chester. 


(47735.] Cataract —May I be allowed to call 
attention to Dr. J. Cumpton Burnett’s ‘‘ Super- 
salinity of the Blood; sn accelerator of Senuity 
and a cause of Cataract”? I have not. seen the 
work, but only a review in the Dictetic Reformer 
for August, wherein appears tho following quota- 
tion, amongst others: ‘‘If salt can cause cataract 
in the lower animals, if may be fairly inferred that 
it possesses a like power over the human body.” — 
SPES. 

[47737.]—Black Shellac Varnish.—I find the 
best way to make and use sealing-wax varnish is 
as follows :—First make a sointion of shellac in 
methylated spirit; also keep scparcate in a small 
box some kind of black pigment in fine powder 
(such as ivory black), dip tae brush into the varnish, 
aud then into the powder, and lay it on a3 thick or 
as thin as you like. You cau use, instead of black, 
vermilion or ultramarine, if those colours are 
desired. This is the ouly method by which I have 
been able to obtain a perfectly opaqus coating. 
— Os. 


UNANSWERED QU: U8. 


The numbers and tiles of querivrs which remain unane 
stuered for sive weeks are inserir! in this list, aad if still 
unanswered are repeated four weeks afterwards, We trust 
our readers will look over the list and send what information 
they can for he beacyit of their feliow contributors, 


Since our last H. Stooke las replie l to 47721. 


47137. Wood Splitting Machine, p. 059, 

47139, Staircase, O09. 

47141. Netes on Dynamno-Machine:, 530. 

47142. Marquetry, B39. 

47162. Water spisers, 3509, 

47163. Preparation of Bone for Turning, 32. 
47172. G.W.R. (B.G.) Engines, 050. 

17182. G.W.R. Engines, 210, 

47153. Brake Tmals in Germany, 219. 

47185. Embos ing Gliss. To A.W. Soward, 319, 
47192. Locomotive Engines. 340, 

47207. To “1LLB.A „S10. 

47379. Molel, p. 436. 

47381. Wilubatand ota Cures, 435. 

47359. Eng ne and Carriage Spring Fernie, 455. 
47390. Foundry, 436. 

47308, Lewis’ lr candescens Gas-Lamp, 433. 


47101. Coil. To T. N. Andrew», 456. 
47409, Circular Bead-Cutter, 486. 
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QUERIES. 


(47743.]—Discharge of Egg-shaped Sewers.— 
In a translation of ‘‘ Molesworth,’ the tollowing formula 
is given for calculating the discharge in egg-shaped 
sewers 2 full :— 


Q = 19'320 VA d 4 


Q being discharge in litres per second. 

d = diam. (I presume, diam. of large end ?). 
J= fall. 

i = distance. 


I fail to see any connection between diam. raised to 5th 
power and the discharge, and should feel obliged to any 
mathematical reader of the “E. M.” who could enlighten 
me on this formula, or give a more comprehensible one ? 
In “ Abstracts of Papers in Foreign Transactions and 
Periodicals,” Vol. LX VI, p. 25, Session 1881-2, Part II., 
published by the Institution of Civil Engineers, in a 
report of various sewage works in Europe, tbe discharge 
in egg-shaped sewers in cubic metres per second, is cal- 
culated by the following formula :— 


Log. D = 2°0803 + lop. 7 + Ie. 


D = discharge in cubic metres per second. 
r = mean radius (whatever that may mean). 


s = sine of slopes, the form being egg-shaped, and 


width 3 of height, and ? full. 


This formula appears to me to be just as unsatisfactory 
asthe former. By tine of slope, I presume is intended 
fall per metre. How is the total area of an egg-shaped 
sewer calculated ? The proper proportions should be, I 
think, diam. large end = } height; diam. small end = 3 
height.—Erna. 


(47744.]—Trigonometry.—I shall be glad if any 
one will solve the following :— 


a+B a-—-B _ 2 sin a 


Tan =o = ee Saat eee 
2 cos a +- cos B 


+ tan 
—CON8STANT READER, 


[47745.]—Palpitation of the Heart.—Will any 
medical friend tell me of a cure for palpitation of the 
hears? Is it heart disease or not 1—A SUBSCRIBER. 


147746.] — Terra-Cotta Paintings. —Can any 
reader inform me the cheapest and best preparation for 
preventing terra-cotta paintings from being spoilt when 
washed ?—A.C. S. 


let aang gal.—T filed my petition in 1877, and the 
first meeting of creditors broke up without passing any 
resolution, and no further proceedings of any kind were 
taken under the petition, nor by any individual creditor. 
If Iam sued for any of the debts contracted prior to the 
date of the said petition after May1&83, can I successfully 
plead the Statute of Limitations ?—W. A. B. 


(47748.)—Pickles.—Some ten or twelve years ago I 
saw amongst the answers to queries in the Mrcuanic a 
recipe for making pickles, signed ‘“ Sweedlepipe Cot- 
tage”? My wife made a large quantity at the time, and 
they turned out superior to any we had ever met with. 
Somehow or other, rhe has lost the recipe. Could any 
reader furnish me with it? I have searched through my 
old Mronanics, but cannot come across it.—AMATEUB 
GARDENER. 


[47749.]—Polarised Relay.—Will Mr. Lancaster, 
or some other able correspondent, kindly explain the 
make of a polarised relay ? Also, should steel prepared 
for magnetisation be made dead hard, or have its temper 
drawn at all ?—G. R. E. 


[47750.])—Polishing Wardrobe.—I have made a 
wardrobe of spruce, and not being a practical hand, 
there are a few places I have had to fill up with putty, 
and I find that after I come to polish, I can see the 
marks of the stopping after the polish is applied, but not 
before. Can anyone tell of a remedy to avoid this? I 
don’t care if it covers the grain, if it is something I can 
polish or varnish on ; but I don’t want to paint. Any 
plain instructions would greatly assist —AMATEUR. 


(47751.]}—Declination Circle.—My circle has two 
verniers,and when I am reading the declination of an 
unknown star, how am I to know whether it is N. or S, ? 
The two vernie:s give me the same declination, which- 
ever I read from ; but one will be N. and the other S., 
and how am I, therefore, to know which I ought to read 
from ?—BRICKWALL. 


{47752.J—The Flux of Soap —Will Mr. Allen 
kindly inform me what is meant by the so-called “ flux” 
of soap? Lately, I have come across the word in the 
Chemical News and other papers, but cannot find out its 
meaning.—Inqulisirion. 


[47753.]— Polishing Piano-Keys. — To Me. 
Davizs.—I want to scrape and polish my piano-keys, 
Would it be be best to scrape and polish each key separ- 
ately, or keep them on the key-frame and do them alto- 
gether (of course, removing the black-keys), as you 
direct for a new set ? Also, should I use putty or pumice 
powder ?—J. Jones. 


_ (47754.)—Tin.—I have about 100 tins that have been 
imported with castor-oilin them. Is there any means of 
disposing of them, or have they all to be thrown away ? 
If some kind reader of ours can suggest a means of 
making something out of them, he will oblige many, I 
dare say, besides—Soar-Bo1ten. 


.147755.|—Heating Henhouse.—Will somebody 
kindly tell me the best way to heat a henhouse? Would 
a pipe with hot air, heated with a lamp running the 
whe e length of the floor, and back again, be sufficient ? 
—JINGLE. 

[47766] Blectro-Plating.—Will Mr. Lancaster, 
or other kind reader, inform me of the best instrument 
in use for measuring the inteusity of the electric current 
from the batteries used for electro-plating 2 Also, 
please give instructions how to make, or say if it would 
be better to purchase the instrument 7—GALVANoMETER. 


[47757.|—_Manganese.—Will Mr. Allen, or other of 
our chemical readers, say what the impurities are in 
commercial manganese ores, and give particulars how to 
analyse them ?—CHLOBINE, 


(47758.1—-Oarbolic Acid.— Will Mr. Allen, or other 
of our chemical readers, inform me how to analyse 
catbolic acid quantitatively, and to estimate the quanti- 
ties of the impurities usually found in the commercial 
article ?—DisINFECTANT. 


[47759.] — Archseological. — Will some of our 
antiquarian friends kindly tell me what the inclosed is, 


which I came across when walking in the South of Scot- 
land, about three years ago? I may mention that the 
neighbourhood abounds in cairns, camps, &c The parts 
marked A are raised about 18in., and are half-circle in 
shape, the insides B being the level of the outside ground. 
—A WOULD-BE PIPER. 


[47760.]-—Tinning and Galvanising Iron.— 
I shall be obliged if any reader can give me information 
about the tinning and also the galvanising of iron by the 
electro process; whether, since the introduction of 
the dynamo-electric machine, there is a likelihood of the 
electro process superseding the ordinary dipping process? 
Also, which rocess is the more economical in regard to 
price, and which produces the best article? I thik I 
have seen an objection stated somewhere that the coating 
was more porous—and not so homogeneous—by the electro 
process than by the ordinary process.—Tin-PLATe. 


[47761.]—-Steam-launch.—Will some kind reader 
help me with the following information !—I want to 
build an iron sea-going steam-launch, strong enough to 
stand any gale. What size angle-iron, what thickness 
sheet-iron—steel or iron, which ? Should the iron be put 
on ia narrow strips or broad pieces? What power 
engine to steam 20 miles an hour without strain in 
smooth water? Would a boat 45ft. long, 8ft. beam, Tft. 
deep I.w.1., and 3ft. freeboard carry enough coal for cight 
days? What would be about cost of engine, boiler, 
propeller, &c., complete ? Living in the jungle, I would 
Jike to build above in spare hours. Have built two wooden 
boats: no experience in working with iron.—Ixprao 
PLANTER. 


(47762.|—_Insects in Fernery.—Can any of ours 
tell me of a simple means of destroying insects without 
injuring the ferns, in a small fernery ? It is about 4ft. 
by 1ft. 3in. by 3ft. high, fitted in the window outside ? It 
is nearly airtight, and all appear to thrive fairly well, 
except Adiantums: these do not get along as I should 
like. I get very little sun, o'ten none. Is it advisable 
to water them go long as the soil is moist? If so how 
often ?—BosweE.v. 


(47763.]—Osier-growing and Basket Making. 
— Will any reader kindly give information or say if there 
is a work published on osier-growing and basket-making ? 
—DOoLOMITE. 


[47764.]—Greenhousc.—To Mr. WETNERFIELD.— 
I have built a greenhouse in garden, the back supported 
on a 4hin. wall that abuts against the gaiden wall. Iam 
leaving the house at Christmas, and intend giving notice 
to my landlord at MichacImas. Iam told that if I take it 
down before I give notice to quit, I can do so with im- 
punity. Is this legal ?—Dotatas. 


[47765.]—Preserving Eegs.—Can any one tell 
whether silicate of soda is of much use in preserving 
eggs? Ihave heard that if eggs are coated with a solu- 
tion of this substance they keep a very long time. If 
any one can give me their experience in this matter, I 
shall be much obliged.—A. M. R. 


[47766.]— H.M.S. Ajax.—Can any reader kindly 
give mea short description of the engines of this iron- 
clad, which is at present in Chatham dockyard ?—H. W. 


[47767.}—American Loco.—Can any one tell me 
what that American loco. that ran from Manchester to 
Leeds on the 15th, and from Leeds to Doncaster on the 
16th of last March, has been doing since those dates ?— 
H. 


[47768.j—-G.N.R. Engines.—I should like to know 
how many Sft. single engines there are on the G.N.R., 
and where they are all stationed ?—H, W. 


[47769.]—-Wire for Induction Coils—Incan- 
descent Lamps —Would any subscriber kindly tell 
me whether No. 36 cotton-coveied wire will do for induc- 
tion coils, as I have a quantity, aud should like to make 
use of it in that way? Also, the tiliment for incandes- 
cent lamps. What is principally used—platinum wire or 
carbon filaments ?—AMATEUR ELECTRIOIAN. 


[47770.]—Preventing Rust.—I have in a glass case 
a quantity of cutlery and other steel goods which, from 
exposure, have become covered with rust. I should, 
therefore, be glad to learn of some method of preventing 


{the rust. The case is against an outside wall, but is well 


lined with board. I have been told that by keeping a 
small but constant supply of heat in the case by means 
of a small lamp or a jet of gas, and making the case as 
airtight as possible, the corrosion would be prevented. 
Would this be effectual, or would the gas, as I have 
heard, increase the evil ?—W. P. M. 


‘[47771.1—Dead Black for Brass.—Will some 
obliging fellow-reader tell me the best method of doine 
this? Iam told that it is done with nitrate of silver and 
sulphate of copper, or with dilute acid and heat, or with 
chloride of platinum. What I want is the ‘“ modus 
operandi.” can get nothing approaching a black with 
chloride of platinum. What I have seen on instruments is 
dead black, with no lacquer on it, and evidently produced 
by chemically acting on the metal.—Oxs in A Fix, 


(47772..|—Henley’s Discharge.—Will any reader 
give me full directions how to make an “ Henley’s Dis- 
charger ” (for a coil)? About medium size will do.— 
A. CHAPMAN; 


[47773.}-Voyages in Small Craft.—Will any of 
our numerous readers inform me where I can procure 
books or accounts of voyages in small craft? I have 
been much interested in reading the ‘‘ Log of the Little 
Western,” and should hke works of a similar nature. 
Accounts of cruising round the British coast would also 
prove interesting. Probably, many of your readers have 
themselves made similar voyages. Should this be the 
case, and they would give detailed accounts of the 
cruise, it would doubtless be interesting to others as well 
as—ACONITE, 


[47774.)—-Cutters for Use in Lathe.—Would any 
mechanic well up in wood-cutting machinery give design 
of cutters that would round the ends of brushes to any 
template, and put the hollow usually seen in the edge of 
brushes, cutters to run in lathe, and to do the work 
speedily ? Ihave cutters on the same principleascir- , 
cular moulding machine, made to run in common lathe, 
but find great difficulty in holding the brush to the cutters, 
as they tug it out of my hand ; but running the cutters 
horizontal in lathe has the advantage of right and left 
cutting, and running them vertically you have the ad- 
vantage of the table to rest and steady the brush, but 
can only cut one way, and would cause extra expense to 
have two spindles with cutters. By giving a hint how 
these brushes are finished by machinery, will greatly 
oblige.—J. C. 


[47775.]-Staining Sycamore.—Would any friend 
give directions how to stain sycamore to resemble 
American birch ? Water-stains do not suit. Sycamore 
2 ve stained are veneers glued on to ground-work,— 


[47776.}—Reading the Morse Code.—aAs this, I 
believe, consists wholly of dots and dashes, will some one 
explain how, in reading, the termination of one letter or 
word is distinguished from the commencement of the 
next—thus: A being a dot and a dash, and N a dash 
and a dot, how can AN be distinguished from WE, 
which would be dot dash dash dot !—M. E. 


47777.)}—Cloud Negatives.— Will any reader 
kindly give instructions for printing clouds into the skies 
of landscapes so that no join is visible? Are both the 
landscape and cloud printed simultaneously ?2— GLEN. 


(47778.]—Whitewashing.—Can any of “ ours?’ 
tell me the cause of ceilings or brickwork drying with 
yellow stains in it after being carefully washed off and 
whited (two coats)? Is it because the work was not dry 
enough before whiting, or 1s it due to any chemical 
present either in plaster or brick, or does the ultra- 
marine blue I put in the whitewash have any effect? I 
have done many a ceiling and staircase, but am seldom 
troubled by these stains. Can any of “ ours” tell me 
the cause and how to remedy it? I am now doing 
some brickwork which persistently turns up a brownish 
yellow half-hour afterwards.—A. Hunt, Lambeth. 


[47779.|—Soda- Water Siphon.—Can any of 
‘ours ” give me the method of filling soda or potash 
water siphons? Is the gas forced in by means of a pump 
or gene.erated in the bottle itself 7—Puenon. 


[47780.J—F..C.S.—I should be glad if some of “ ours ’” 
would give me the qualifications required to become a 
“ Fellow of the Chemical Soc ety,” and also a “ Fellow 
of the Institute of Chemistry.”’—Puenon. 


[47751.]—-Gold-Dust.—Is there not some liquid for 
mixing with gold-dust for painting besides that sold with 
the gold dust ?— ARTIST. 


_[47782.]—-Confectioners’ Oven.—What is the best 
kind of oven for a confectioner’s use (that is an iron 
oven), not a very large size ’—R. BARRACLOUGH. 


(47783. ]}—Legal.—To Mr. Wertuerrietp.—A. (father) 
transfers certain property in trust of B.and C. (gentle- 
man and unmarried lady) for his daughter, D., about to 
be married. Marriage takes place; A. dies; trustees 
act jointly in interest of D. Somewhat later B. (the 
gentleman trustee) aleo dies, leaving C only (unmarried 
lady) as acting and sole trustee. Eventually, C purposes 
marriage.—What becomes of the trusteeship? Can C., 
when married, continue legally to act as trustee for D., 
or does the husband of C. obtain any controlling rights 
over the trust property, or does the trusteeship 
altogether cease, and in that case how is the trust 
property to be dealt with? Can D. claim its being paid 
to her? Kind advice in this difficulty will oblige:— 
MABRIENBERG, 


(47784.]—Cisterno.—A cistern holding 1,200 gallons 
is filled by three pipes, A, B, C, together in 24 minutes ; 
the pipe A requires 30 minutes more than C to fill the 
cistern, and 10 gallons less run through C per minute 
thaniun through A and B together. Find the time in 
which each pipe alone would fill the cistern.—SneErF- 
FIELD, 


{47785.]—Bisulphite of Lime in Beer.—Will 
Mr. Allen give a test for this 7—R. G. 


(47786.]—Bisulphite of Lime in Beer.—To Dr. 
Epmunps.—It is no secret that this is used extensively to 
preserve beers. Iam drinking the bottled beer of a lead- 
ing firm of Burton brewers, and can smell it when I draw 
a cork. What will be the effect on the system if taken 
for a long time, say a year ?1—R. G. 


[47787..—Marine Engineering at Woolwich 
Arsenal.—Will any reader kindiy inform me whether 
it is likely employment can be obtained as marine en- 
gineer at Woolwich Arsenal, and to whom should appli- 
cation be made ?—S, H. F. 


|47788.J)—Lending Money on Title Deeds.— 
Ifa person lends money to a building club, and the 
trustees of the club find and hand over the deeds of pro- 
perty belonging to the members of the said club as 
security to cover the amount lent, would the lender be 
fully secured by the above transaction in case of the club 
coming to grief ?—Ti10s. Browy. 


[47789.]—Tent.—I have a canvas tent erected for 
preaching, and find when it rains the water drops 
through, to the great inconvenience of the congregation. 
Can anything be done for it to make it watertight, and 
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still be as pliable as at present, and by no means the 
light inside to be interfered with? It is often put up 
and taken down and transferred to another place.— 
JAMES WHARTON, 


[47790.]—Mechanical Lantern-Slides.—I should 
be very much obliged if some reader would give a 
desoription of come of the various mechanical slides that 
are sold, some of which are: rippling water, the chame- 
leon, the choreutuscope or lantan actor, the wheel of 
life, &c.—GrRapnHo. 


(47791.]—Loan.—Would Mr. F. Wetherfield be 
good enough to inform me on the following question ?— 
I obtained a Joan about a month since for £40, for which 
I gave a bill of sale on all my goods and furniture. I 
paid up with the amount all my liabiliti+s but two, one 
tor amount of £2, the other £15. Can either of these in- 
dividuals sue me through the County Court, and distrain 
any of my property under the circumstances if I am not 
in a position to pay, or what course can they take in the 
matter? I may say the amount for £2 is the balance of 
an account for which plaintiff obtained judgment in the 
Court, but I have been unable to keep up instalments. 
The summons was issued previous to my giving a bill of 
sale.—Tisup One. 


[47792.|—Staining Glass Green.— What is the 
best means of staining ordinary window-glass green. 
Can it be done by a chemical solution? If go, what are 
the ingredients !—Awn OLD CONTRIBUTOR. 


[47793.J—Electro-Plating.—Seeing in a work on 
electro-metallurgy that a silver-plating bath should be 
made ‘‘ by dissolving one oz. of nitrate of silver in dis- 
tilled water, and adding cyanide of potassium in just 
sufficient quantity to precipitate all the silver as cyanide 
of silver,” I got the cyanide of silver easily by these 
directions, being a white ppt. when first thrown down, 
but it svon became brown—by the action of sunligst, I 
presume. Itis the second part of the process that has 
gone quite contrary to my expectations, as the directions 
say, ‘‘ tu the cyanide of silver thus produced add 3 oz. of 
cyanide of potassium, when the cyanide of silver (which 
has previously been covered with a gal. of water) will by 
immediately dissolved. Stirring expedites the dissolv- 
1ng.” Now I added 6 oz. of cyanide of potassium (com- 
mercial) to the cyanide of silver, and only succeeded in 
24 hours in dissolving half of the ppt., the other half 
remaining as a brown m:ss at the bottom of my electro- 
plating bath. Will some of ours kindly say where I have 
gone wrong, and ray whether the solution is now useless, 
or can I repair it in any way 7—A BEGINNER. 


[47794.]—Legal.—Having been made a bankrupt a 
year or two agv, and the trustee and committee of in- 
spection had given their unanimous consent to my order 
of discharge, which, I was given to understand, is to be 
had for the asking, would Mr. Wethertield kindly in- 
form me if I can obtuin it by myself, and if so, what fee, 
if any, I should have to pay to the Court otlicial? And 
if I do not trouble about getting it at all, what effect 
this would have on any future curnings or property that 
might come to me ?7—W. A. 


[47795.]— Riveting China.—To “ Arrosor.°— 
Kindly say how the biass or copper wire used for rivets 
is tempered, and, also, how to give the rivets a little 
spring so as to catch under the holes on the inner side? 
—A YOUNG AMATEUR. 


[47796.]—-F lectrical.—I have had my ficld-magnet 
cast in best iron, also the armature. I hive wound the 
E.M. with 301b. «f No. 10 wire, and properly insulated 
the whole. Iam now waiting to see it I can obtain any 
guide how to wind the armature for quantity, as I want 
the machine for electrotyping. Also, the size ef the 
wire? A small sketch of tue convections would be of 
great assistance tome. I have no doubt that many of 
our readers ure stuck fast in the same place as myself, 
What is required is for some cene to give unswers to the 
following questions :— How much wire should there be 
on E.M., and the size B.W.G.? Low much on the 
armature, and the best torm of ditto? How to wind the 
machioe for quautity and intensity? How rw ny 
revolutions per minute, anda small sketch to show con- 
nections 7—\V. T. W. 


[47797.] —Legal.—.A person who owed me cizht 
guineas has recently in Apru last) tiled his petition, and 
a Cividend of 2s. 4d. inthe £ wasdeclared. As the bank- 
rupt did not echeaule my debt, I did not know of the 
jiquidation till u Week azo, and am informed ths re is no 
dividend reserved fuerte. ‘Lhe liquidator is now living 
with and on his mother-in-law. tow can I obtain ony 
of my money, and i- the bankrupt criminally Lable for 
not scheduling my debt ?—RAMCHULLUND: R. 


147795.. —Heating by Steam.—In manufacture 
certain articles h.v- to be subjected to a temperature of 
212° Fahr., either boiling water er steam, as the case 
may be ; but would the same effect be p,oduced when 
using that process xt an elevation of 4,000ft, above 
sea-level, at which elevation water boils at a consider- 
ably lower temperature—viz., 204°, and where, I pre- 
sume, the steam would likewise be of the same dimin- 
ished temperature? In this latter case, would it, or 
would it not be necessary to subject the articles to sieum 
under pressure, in order to have the temperature of the 
xteum to be used raised to 212% Fahr. ?2— No Nase. 


{47799.]|-Small Battery.—I should be obliged if 
Mr. Lancaster or some other of your kind corres poudents 
would tell me if it is possible to make a small elcctrie 
battery to inclose in a small vessel about quarter the size 
of un ordinary turabler-glass that would not be in action 
excepting when the elements Were brought in contact by 
the pressure of a spring or screw, and if such a battery 
could be constructed, could it be made to produce about 
76° Fahr. of heat in another vessel of similar size J— 
UiGhrigyp, 


{47800.]—Deodorising Oi].—I have bought at asale 
a quantity of mineral oil 95 which 1s strongly inpreg- 
nated with nitro-benzol. Will Mr. Allen, or other, kindly 
say how thissmell can be taken off ?—churcoul, chloride 
“ lime, chloride of zinc do not affect it in the least.— 
OLEO. 


(47801.)—Re-Olification.—Can an oil pertly saponi- 
tied by caustic sovna or other alkali be retranstormed into 
transparent oil without injuring or darkening the oil,! 
Shall be glad of suggestions or process.—OULro. 


[47S802.]—l.egal.—To Mr. WETHERFIELD.—A man 
having married within the table of affinities prohibited 
by the Church, desires to make his will, leaving all he 
possesses to h's wife for life, with remainder to children 
of said marriage on her disease. How should he word 
his will to do this effectually ? The said marriage was 
solemnised in Church of England.—C. 


(47803.]—Third Grade Art —I have passed the 
examinations in the Second Grade, and am desirous of 
sitting for the higher grade in May rext. Circumstances 
will prevent me attending any classes. I shall be glad of 
any advice for self-instruction. Ishall be able to visit 
South Kensington Museum occasionally. Would it be 
dere do some or the drawing from casts, &c., 

ere ?—L. 


[47€01.1—Model Fngine Cylinders.—Can any- 
one kindly tell me the best wav to chuck and bore model 
engine cylinders jin. and jin. bore? Wouldatwist drill 
bore them trulv? Ifnot, kindly say the best way todo 
them.—A. G. W. 


(47805.J—To “Jack of All Trades.’’—Will he 
kindly say what size aud pitch of screw-propeller will a 
compound surface condensing-cngine drive cylinders 2in. 
by 3iin. by 4in, stroke? Aud. what size of horizontal 
tubular boiler suitable for the same? and oblige— 
COQUET. 


1478906. —Chemical Lung or Sanitary Punka. 
— Will someone kindly give a working drawing of a 
sanitary punka? I think it was noticed rome time agoin 
the Lanc:t, but am not sure. Iwishto have one made for 
a sick friend.—AMATEUR PRINIER. 


[47807.J—-Gas Water-heaters.—Will some corre- 
spondents, unconnected with the trade, kindly give me 
their opinion, from practical knowledge, ot the advantages 
and disadvantages of instantaneous (gas) water heaters 
for baths, especially with reference to the only forms 
A nay heard of {—viz., Maughban’s and Braby’s.— 


[178cS.1—Telephone.—To Mr. Lancastrer.—Having 
made two of Beli’s telephones, I cannot get them to speak 
at all. Ihave made them with a copper reel split, and 
soz. of 36 silk-covered wire on each reel, and allthe 
results I can get when I attached them to a battery is a 
ticking noise in them, and the same when I put the 
microphone to them—I can get no better results. Will 
you please to say if Ihave enough wire on the reel, and 
to say what is the best sort of a reel?—W. H., Liver- 
pool, 


{17869.J—legal.—To Mr. WETHERFIELD.—The father 
A. made his will in favour of his daughter B , who was 
then married to C. The words of the will are the follow- 
ing :—“ I A. give and bequeath the several houses and 
gurdens, situated at , unto my daughter B., 
the wife of C., and her assigns for ever.” The daughter 
B. died some years ago, leaving several children, of which 
two daughters are still living. The husband C. has 
married the second time. It is understood that he has 
lately sold a portion of one of the above gardens toa 
neighbourlivingcloseby. Now, willyou kindly answerthe 
following ?—1. Is the will vald in favour of the two sur- 
viving daughters? 2. Has hea right to sell that portion 
of the property. 3. If not, what is to be done in order to 
repossess it ?—PETEOS. 


(47810.]}— Heating Soldering Iron.— Would 
«Jack of All Trades,’ or any other brotber-reader, be 
good enough to give me a simple method of heating 
soldering iron at the bench. wkere gas ora fireplace would 
te inconvenient ?—T. J. O’C. 


[47811.— i lectric Pendulum.— Would Mr. Lan- 
easter be so kind as to instruct me how to make an 
electric pendulur fora clock? Also, the simplest method 
of transmitting the mction of the pendulum to the works ? 
—T.J. O’C, 

[47512 — Hydraulic Oylinders.—There seems 
considerable ditticulty in casting tbese perfectly tight 
when kept tor 24 houra under pre-sure. J] havea number 
of srmull ones to cast for tobacco-pressing, and would be 
glad to knuw whether any liquid put inside would close 
the pores through which a vamp sweat exudes! Or, 
whether any spesial raixture of iron is required !—Piu- 
IKON, 


[47S15.]—Transit of Venus.—I must tender my 
hearty thanks to the correspondents of “ ours”? who have 
sə kindly givep me intormation as to the suitabi.ity of 
Jamaica for observing the approaching transit. ‘The 
local times and altitudes given by * S. G.” are cf the 
greatest value, and he has my sincere thanks for the 
trouble he has taken. Imust also acknowledge my in- 
debtedness to ‘SS. B.” for the full and interesting detai:s 
he sends. Would be kindly give his reasons for selecting 
Southern Port Royal Mountains! Also, recommend 
some exuct locality, keeping in view ease of access from 
Kingston, and suitability in other respects? Any infer- 
mation as to local travelling, living, precautions to be 
taken as to clothing, &c., would be most acceptable. I 
called at the R.W.I.M. Co.’s offices the other day, and 
find that iu all probability there will be a numerous party 
of observers, as some passages ure already taken by men 
going out fer that purpose.—J AMAIOA, 


| i7s14.]—Photographic.—Could any reader kindly 
put me right in the fulluwiug difficulties ?—1. My toning 
bath, after a few days, becomes of a dark indigo colour, 
and the gold is deposited in a black precipitate in the 
Lottle, although kept in the dark. I wash my prints 
thoroughly before toning in three changes of water, but 
then I only float them face downwards. Should they be 
immerscåd? My bath is compused as follows :—Acetate 
of soda, J} drachms; chloride of gold, 9 grains; water, 
450z. ‘This formula is the one recommended by Wratten 
and Wainwright, 2, My negatives have frequently dull- 
looking spots all overthem, which sometimes show faintly 
in the print, and sometimes not at all, I should be glad 
to know what causes these, as my chemicals are all pure 
and clean, Also, my fixing and alum baths. I use dry 
plates, 3. My negatives have a great many * pin-holes,”’ 
although I take the precaution of brushing them very 
gently during development with a very soft badger hair- 
brash. Any hints wil greatly oblige—NeraatTive. 

[47815.] — Thermopile.— Will Mr. Lancaster, 
“ Sigma,’ or some other competent authority, kindly 
answer the following questiins ’—It a thermopile were 


made of 100 pairs of copper and iron plates Gin. long, 
jin. wide, and, say, ?}/321n. thick, and a difference of 
temperature of 8L° Centigrade were maintained between 
alternate junctions, would the E.M.F. equal that of a 
Daniell cell? Would not the resistance of such a pile be 
lower than that of a Daniell cell? What would be the 
difference of current from a couple of bismuth and anti- 
mony, and from another of iron and copper, the other 
conditions being equal? Would the former give double 
the power of the latter ?—J. N. 


|47816.)—Silicate of Magnesia.— Will Mr. Allen 
or other of our kind readers inform if it is possible to 
form silicate of magnesia in the cold—e.g., by adding 
silicate of soda to carbonate of magnesia? I have no 
furnace, snd I want to prepare a small quantity. What 
method could be recommended 1—MaenrsitTeE. 


[47817.]-RFapid Electro-Plating.—I have seen 
articles rapidly silvered by first dipping them into a 
copper bath and then into the silver solution. Howare 
the solutions made up ?—A Sgven Years’ SUBSCKIBEB. 


CHESS. 


——_oo——_ 


Aru Communications for this department must be 
addressed to the Chesa Editor. at the office of the 
oo Mrcmani0, 31, Tavistock-street, Covent-garden, 


PROBLEM DCCLXXV.—By J. Prescer. 
Black. 
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White. 
White to play and mate in three moves. 


PROBLEM DCCLXXVI.—By “Sune Soars TO 
Coxquer.”? 


From Tre Loy's Newspaper, 
Clack. 
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White. 
White to play and mate in two moves. 


SoLuTion To 771. 


White. Black, 
1. Qto K LR sq. 1. Anything. 
2. Mates. 
SvuLuTION To 772. 
White, Plack. 
1. Bto Q Rsq. 1. Anything. 
2. Mates. 


PAUL MORPHY. 
AN ÅCROSTIC. 


Paled is thy light, so bright 

A Pleiad pass d away : 

Unrivalt’d star, afar 

Lost to our sizht, for aye. 

Midst wonderiuz gaze, thy blaze 

Of glory cess’d to burn : 

Resume thy sway, bright ray, 

Proud conqueror, return : 

Here do we wait ani watch in vain. 

Yet time flies on—no hopes remain. 
F. F. Bercnoty 
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NOTICES TO CORRESPONDENTS. 
TarRe is a second solution t> 763 beginning 1. Q to K 3. 


Correct Souutions to 76S and 769 by W. A. Lee; to 771 
and 772 by Schmucke. 


W. A. Lee.—770 is, we believe, correct. 


W. T. Baynz.—The acknowledgment appeared in last 
number. 


ANSWERS TO CORRESPONDENTS. 


——+-44e—_—_— 


9° All communications should be addressed to the EDITOR 
of the Exavish Mercano, 31, Zavistock-street, Covent 
Garden, W.O. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of puper. 2. Put 
titles to queries, and when answering queries put the 
numbers as well as the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 

ueries, or replies. 4. Letters or queries asking for ad- 
sses of manufacturers or correspondents, or where 
tools or other articles cau be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information isanswered through the post. 6. Letterssent 
to correspondents, under cover to the Editor, are not for- 
warded; and the names of correspundents are not given 
to inquirers. 


*,* Attention is especially drawn to hint No. 4. The 
pae devoted to lett+rr, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “ Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselvesof it. 


The following are the initials, &c., of letters to hand up 
to Wcdnesday evening, Aug. 23, and unacknowledge 
elsewhere :— 


Morris Conex.—W. A. Thoms.—R. 8. Smyth.—Selig, 
Sonnenthal, and Co.—W. Kobertson and Co, —Whitley 
Partners.—Newton and Co.—Iskender.—L. J.—S. W. 
Burnham.—W. P. M.—A. Manock.—Vesuvius.—E. A. 
Brookes.—Anpxious. - M. P.—G. W. Te?.—J. F.—Ama- 
teur Farmer.—Grapho.—J. H.—P. B.—J. W. Fleming. 
—Orderic Vital —S. P. 


A NEW VOLUME. 


Tue next number is the last of volume XXXV. Readers 
willing to oblige us by recommending ‘‘ours’’ to new 
subscr.bers should do so now, when a new volume is 
commencing. The index t» Vol. XXXV. will be pub- 
lished in the number dated Sept. 22, and cises and 
bound volumes will be on sale shortly after. Reade:s 
desirous of making up their sets for binding the present 
volume are recomggended to do so at once, as the back 
numbers soon 1un @ut of print. 


A. Cow isHaw. (Yes, in the majority of cas:s, and nearly 
always f ordered through a bouksel'er.)—Hagry SMITH. 
(1. No, it hei in carnest. 2. As an assistant, from £1 
upwards, according to ability. 3. Yes. 4, Persever- 
ance and determination, as in most other avocatiuns, 
are better than mre cleverncss. 5. An army corps 
specially devoted to engi eering. You are too old to 
join, we think.)—Ararntum. (Price 6d., published by 
Cousins and Co., 8, Yor--street, W.C.)—T E. D, (You 
must sue the sisters by their names, County Courts do 
Dot recognise ‘‘ Mrs.” or " Miss.”")—Y. Z. (We do not 
under:tand how the local bourd can exist without by- 
laws or regulatirns The p’otability is that the Board 
is acting within its authority, but if you think you have 
a good case, you can dispute it, cnd let the Board sum- 
mon you before :he local magistrates.)—F. GABT8SIDE 
Tirvixa. (We know nothing of him, and, of course, do 
not guarantee the honesty ot any advertiser, Write to 
him that you have communicated with us, and if no 
satisfactory explanation is forthcoming no further ad- 
vertisement of his shall appear.)—M. C. H. (We can 
only suggest paste. Sucha mucilage as you appear to 
require would be a valuable commercial article. 2, 
Black is the cor. ect answer, for without light there can 
be nocolour.)—Panvus Vig. (The heat depends on the 
kind of plants.you wish to keep. Gas, if you can eet 
it, would be the best heating medium, all things con- 
sidered; but for so sma 1 a house one of the parafin- 
oil stoves might suttice.)—BatomeTer. (Yes, the wire 
“didit.” Jo get tho sie out, heat the tube and tap 
gently onend.)—Awn Amateur. (Be has slready done 
go. See pp. 415, 593, Vol. XX XIIC.)—Tos B. (Known 
as Pharaoh’s serpente. See p. 485, No. eee ir eb 
(See the back numbers, or consult an elementary 
manual on Sound.)—-H. Watrker. (Is ia a trouble- 
gome job. Try heating and shaking. 1f tbat is of no 
avail you must take it to the optician.)—J. Noon, (It 
is tolerably well known You will find something 
about it on p. 146, this volume. We omit nuihing of a 
practical chiracter.)—Toor Orsran, (You must really 
refer to the indices, where you will find referenccs to all 
kinds of teleptones, &c.)-W. D. J. (See one of the 
cheap rounua!s en pyrotecl ny, for a tull list of the 
recipes would occupy a column. Blue, metallic avti- 
mony 1 part, sulphur 2 paris, nitre 5 parts. Red, sul- 
phur, su'phure: of antimony, and nitre 1 purt each, dried 
nitrate of strocti: 5 purts. G een, nitrate of baryta 
G0, chlora‘e ot pot:sn 1%, sulphur 22. The eggs are 
abominable tings. Kecipe in No. 613, p. 485.)—E. S. 
Jonns. (‘there is Re d’s “ Engincer’s Handbcok.” 
Get Mr. Calvert’s catalogue from Great Jickson-street, 
Hulme, Manche:t-r. Most backs of the kind are 
ent-rel there.)—Hauver. (We scarcely understand 
what you mean by ‘sizes? They ar: mace to num- 
bers, and those curn be learned from actual inspection of 
the machines or fromthe rpaker’s lists.) ~AN AFFLICTED 
Oxe. (See De, Edenunds’ reply on p. 4320.}—J. C. (You 
must look in back volumes, or procure some of the 
Dlustrated price lists of makers.) —ELecrnic SEEKER, 
(See p. 266, No. 811 )—Co. Limerick. (Leckwood and 
Co., Stationers’ Hall-vourr, E.C., publish a litle book 
for 6d., entitled, “ The Safe Use of Steam,” which 


probably will answer your req: irement-; but if you 
want more, the same publishers is-ue Mr. Reynolds’ 
‘Stationary Engine Driving” at4s. 6d.)—M. E. (You 
may safely use half a dozen Léclanchés with such a coil. 
See p. 529. 2. The prcess has been frequcatly de- 
scribed. A mould of the type, &c., is taken in plaster 
or guttapercha, say, and carefully blackleaded. It is 
then put into the bath, and when the shell of copper is 
thick enough it is heated, and the back filled up with 
solder and the usual stereo metal.)—Iayor. (See reply 
on p. 603,)—G. B. T. (You do not answer the question 
—h w do you vet'hearoutagain? You say the ‘‘as- 
cending piston would have to r.s- against the compie:- 
sure of the inner elastic air. and not aga nst the pressure 
of the whole atmosphere.” ‘The pressure of the elastic 
air, unless removed by a pump, would theiefore be 
greater than atn.ospheric pressure, which, with a re- 
duction for friction, is al! you have at the other end of 
the “ perpetual motion’’ machine. If you would make 
a sketch and c:Iculate the pressures, y: u would sp-edily 
discover the fallacy.)—Jonn P. Davies. (We have 
failed to find the point of superiority in the brake, 
which would apparently be very costly. Dves it not 
involve close coupling? If sn, that would be an objec- 
tion.)—Noyp.iussep. (See Mr Davies’s papers on Piano- 
forte-making in Vol. XXVII., and those on Pianc- 
Soundboards in Vol. XXXU. Your case scema oné of 
those in which pers-nal «xamination is necessary )— 
A. P. (Described on p. 570, No. 778. It isa we’allic 
sulphide mixed with sulphur. It might do for Jarge 
type. such as is used in posters.)—W. G. (You must 
consult recent papers on Telestope Construction. 2. 
You must make a small magneto-:1-c.ric machine, de- 
tails of which have been frequently given.) —Exectkio 
Map. (Sce recent back numbers. You should procure 
a description of that at the Crystal Palace ; but where 
do you ı ropose to lay it down, or do you want to make a 
““model’’?)—Scurrerer. (Recipes of the kind have 
been given miny times.)—ONnE WHO WOULD LIKE To 
Know. (No doubt due to the air; but the correspond- 
ent named answered similar query a little time ago.) — 
A Seven Years’ SUBSCRIBER, (Query inserted, but if 
you want a durable coat you must “take a loog time.’ ) 
—An O. B. (Which branch 1)—Peongeor. (‘“ The 
Lathe and its Uses,’’ Triibner. 16s.)—W. J. W. (See 
p. 284, No. 818. The subject is scarcely suited for a 
“reply,” andif you have no knowledge of such work 
you ought to get a bo k on the subject. Donaldson’s 
“ Platelayer’s Tables,” for instance, or one of the books 
in Calvert’s catalogue.)—J.S., 13 Yeass’ SuBSCRIBEB, 
(NOR: 529, 696, 734, 817, 856, and 876 can be had, post 

ree, 1s. 3d. Toe others are out of print.)—Jumupo. 
(Dr. Fdmunds has alreaiy intimated that he will be 
abroad till the middle of September, and therefore un- 
able to reply to queries till then. He has also several 
times refused to presc:ibe in such cases as you inquire 
about. and with good reason.) —'. McE. (If you order 
Vols XXIX., XXX., XXXI., XXXII., XXXII., and 
XXXIV., and all numbers to date of Vol. XXXV., 
through your bookseller, you will get the series comple'e. 
Price £2 63. 8d.:.—ExaGinker. (You cannot do better 
than use Leroy’s comp sition, but here is a good recipe 
when nothing better is to hand for covering steam 
pipes :—F uur par's of coal ashes, sifted through a riddle 
of four meshes to the inch, one part ca’cined plaster, one 
part flour, on» part fire-clay. Mix the ashes and fire- 
clay togcther to the thickness of thia mortar, in a mor- 
tar trough. Mix the calcined pl.ster aud flour together 
dry, and add to it the ashes and clay es you want to use 
it. Put it on the pipes in two coats, according to th- 
size of the pipes. For a Gin. pipe, put the tirat coat 
about 1łin. thick, the second coat should be about din. 
thick. Afterwards flvish with hard finish, same as 
applied in plastering a room. It takes the above about 
two hours and a half t» sct on a hot pipe.) — GEREB 


Aps, H. Srocke, P. H., C. H. Romayegs, T. J. 
O’Cunrnon. (In ty, c.) 
Every Workman connected with the Building 


Trades requiring a situation should advertise in “ THE BUILD- 
ING NEWS,” published every FRIDAY, price Fourpence. 
at 31, Tavistock-street, Covent-carden London, W.O. 

“THE BUILDING NEWS" is the Priucipal Journal, repre- 
scnting Architects and Butlders, and has tho largest circulation 
of any Professional Journal in the kingdom, 

Every Workman should insist on seeing “THE BUILDING 
NEWS "every week at his Club or Coffee House. He will find 
more “ Lists of Tenders ” for new work in It every week than in 
any similar payer, and can thus judge where work is likely to be 
had. He Isalso pecially invitea to make use of“ Intercom- 
munication” if he wants to know anything about his trade ; to 
write to the Editor if he has any suxgestions to make and to 
advertise in the paper when he wants work. 

The charge for Advertisemente for Situations is One Shilling 
or Twenty Words, and Sixpence for every Eight Words after. 


CHARGES FOR ADVERTISING. 


| a 
Thirty Words ee oe ee oe ee ee oo 2 4 
Every additional eight words., ee . oe 6 O 6 


Front Page Advertisements Five Shillings for ths firat 40 wora: 
afterwards vd. per line. Purugraph Advertisements One Shilin 
per line. No front page or paragraph advertisement inserted for 
fess than Five Shillings. Reduced terma for geries of more tian ¢ 
Lasertions muy be aecertaincd on application to the Publisher. 


ADVERTISSMENT? in EXCHANGE COLUMN—for 


a. 4 
Twenty-four words ta ox) ee ee ee oe 0 3 
Yor every succecding Eight words., ve . 0? 


4DVERTISEMENTS in the SINPENNY SALE COLUMN. 
d. 


Rixteru Words .. es ‘id oe ee 
For every succeeding Eight Words Sà 


*.° 1t must be bornein mind that no Displayed advertisements 
san appear in the © sixpenny Sale Column.’ ANH advertisements 
must be prepaid ; noreductioa is made on repeated Insertions. 
and in cases where the wacunt sent excceds One Shilling the 
publisher would be grateful if a l'O.O, could be sent,and not 
stampa. Stamps, however (preferably halfpenny stamps), may 
be sent where tt is inconventent to obtain P.O,O.'s. 


The address is incluced og part ofthe edvertiaement and charged 
for. 


Advertisements must recon tue odece be Sp.m on Wednesday 
teinsur: invection iu Che flew Praga mower, 


Holloway’s Ointment and Pulls.—All u'cera- 
tlons, sores, abscesses, Dadless, und skin diseases are bost treated 
by these mediecameuts The Ointment eradicates all noxious taints, 
aud makes every symptom ssstiue a milder form, and this desir 
able result is made doubly certuin by tae purifying ; regulating, 
and alterative powers of the Pills, 


NOTICE TO SUBSCRIBERS. 


subscribers receiving their copies direct from the office aroro- 
uested to observe that the last number of the term for which 
theirsubscription is paid will be forwarded te them in a Finx 
Wrapper, os an intimation thata fresh remittance is necessary,if 
1t is desired to continue the Sabdscription ' 


| GEE | 
OUR EXCHANGE COLUMN. 
——t4—\ 


dhe charge for Exchange Notices ts Bå. for the first 24 words, 
and 2d. for every succes ling 8 words, 
— e 


Splendid pair of Horas, 6ft. fromtip to tip, and 11in. 
at base. Exchange fur good &?in. Bicycle; or what offers :— 
Address, W, I. P., Poundisford, near Tauuton, Somerset. 


“ English Mechanic,” 114 to 557, in parts and 
mamper, What exchange? - A. Hauais, Wavendon, Woburn, 
eds. 


Wanted, powerful Hand Punchiag Machine in 
exchange for one sma!l Horizontal Engine ana Boiler, complete, 
half hurse-power.—J. Hitsuoacucu, Alderley Bdae, cheshire, 


Picture Frames wauted. Exchange water colour 
painting or watch, &c.—S. Tinnit, 109, Muaument-road, Bir- 
mingham. 


Wanted, {-plate Photo. Apparatus, complete. I 
will tit up Jdjin, lathe-head castings in exchenge. Engineer's 
wo.k warranted, genuine value, quantity, quality.—H. 
CuamBens, 17, Charles-stieet, 8eymour s re-t. N.W. 


Wanted, good Microscope. Exchange Portable 


Be'lews, vatue £2, or offers.—aLcouck, Sporle, Swalfnam, Norfolk. 


Handsome Globe-shaze street Gas Lamp, with 
bold ornamental swun-ueck shape iron bracket tu fix to house 
front, suitable for hotel or bustness shop, hand-omely painted 
in red and gold. Cost £7, ¢xchange for good bicycle ur inthe s 
Apply J. SKINNER, Sutton Bridge. 


“ OGassell's Popular Educator,” complete, in 32 
shilling numbers, unvound Will exchange for a good set of 
Harmonium ieeds.- J. W. NorLE, Greetland, tear Halifax 


5ft. planed gap Lathe bed, leading-screw, full set 
of change-wheels. Offers —K. D. buitu, Fazakerley-street, 
Chorley, Lanc. 


Amateur wishes to Exchange remainder of his 
stock. 6in. Jide rest, turning to: ls, taps, &c., xc. Whatoffers: 
—Neowwaan, 07, Aglan road, Plumstead. 


Have 34 sixpenny parts of * Wright's Illustrated 
book or Purirry.'’ Will exchange tor ‘* Lathework.’ by 
Hasluck, latest edition.—Joun Hoime, 467. Rivington View, 
Middle Hulton, near Bolton-le-Moors, Lancashire. 


Amateur Small Iron Lathe, Printing Press, or offers 
for good electrical goods. List sent. No offers refuses. Must 
be sold. -WaLter WeELLs, Watckmaker, Malvyera Liok. 


Warranted Joinering Chisels, assorted sizes, 
givenin exchange for cld books, newsoapers, or periodicals. 
Sample chisel aud pri:e;, free, 12stumys.—M.. Lowe, lronmonger, 
Warrington. 


52in. Bicycle, cone bearings, in perfect condition. 
Exchange Gold Albert —F. Rines, 42 Percival street, Ardwick, 
Manchester, 


Grindstone, about 27in., for Engineer's use. Anvil 
about ił cwt. wanted. Exchange smiuh’s bellows, fan, or cash — 
Mr. S. Hewert, Sout Nor woud, London 


Slow Combustion Boiler Pipes and counections for 
Greenhouse wanted. Exchange patent gas hol-ers or heating 
coil —Mr. 8. Hewirr, South Nuocw od, London. 


What offers in exchange for Slver Plated Snuffers 
and Trax? Cost 73.—Mi:s LL33D, L Z-lcigb, Essex. 


“English Mechanic,” Vi ls. XXI. to XXXI, wib 
index. Jsxchunge for works by Dirwin, Muaiey, Emerson, 
or casb.— B. Denson, 6, Mariue ter.ace, Wh tenaven. 


Beautiful silver contre seconds, Baglish Detached 
Lever Watch, mauufactured to sp c'ar orde: by Wheeler. Extra 
jewelled and crystal glass, gueanteeu fur 10 years. just new, 
worth 4121.8. Wil exchange watch and guarauiee fur good 3} 
centre self-acting and screw-cuiting lathe complete, 2ft. Gin. 
beds.—J. Baxxr, 14, Cannon-te.race, Ashton- rosd, rreston. 


52in. Bicycle, first-class condition. Must part, 
Offers.—Farticula’s to R. K., 11, L.vertun-road, Loftus, Saltburn. 


I will give 5iin. Bicycle, light roadster (Rudge), for 
an armature lathe witn em-zry wheel, or bicycle QLUOg?.— 
Address, J. SrewarD, Conservative Ciub, Waterfuut, Manchester. 


“Photographic Wews.” About 500 numbers of 
this excellent vwerodical, many very scacee. « xchinge (books on 
anythiag useful_—Mr JEweLt, Westerham, Kent. 


“Old and !New London,” 6) shilling parts, 
species] edition, 393 or exchaage tu 50a~—T. Gonvon SOW NAN, 
34, Compton street, Brunswick square, London, W.C. 


Telegraph Instruments. — Mahogany Bodics. 
wlth batteerie fur commercial purposes. txcnange lantern slides, 
or offers. Approval w.th pleasure.—Tnomesun, $2, S0gilsd- 


street, Hull. 

Wanted, Induction Coil. Exc ange plated Hub 
Lamp, cust 16s. Gd. *Keat’s wicscle bugiet,’ 4 turas, cost 
183, 6d. Sliding scat, 10s. 6d.-G. H. Fuasevon, Gilinghaw, 
Doract. 

Extraordinary Ccatlenge Bicycle ¢8in, equal Wy 
ĝin. ordinary. iu first class con ition EX thange for tr Y x 
Good Metsor preverred.—U. baown, Boss lor, Duiley, Wo 
cester. 
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Advertisements ara inserted tn this colum 
Bd. for tha first 16 words, mà 8d. for every au 
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For Yale. 
Electric Machines, Iniicatoca, Bells, ere 


Wires, Switches, Terminais. Carta is, Xe RING y ee 


tricians, Kristel, (List Tevopece”.) 


Paints.—Armstropg’s full instructions or 
Paints 1s now sold by Srevens and o , 527, U.d-bitec?e 


Price 2s. -d, ta origin 
z : its 
Saxophone’s Musical Supply Scheme WELLSTEAD. 
and ohje. t, post. free for peany stamp.— ddd esih 7 
Last Borough, Wimborne, Dorset 


Forts per cent. discount off Standard List 
Twisr Diura. Sent stamped enveluce for SE 
they are moade of the very tinest stech, byegk 
Maldon, Ee-ex. 
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FRIDAY, SEPTEMBER 1, 1882. 


ON THE PRODUCTION OF LOOPED 
FIGURES BY GEARING.—II. 


Ae a help to those to whom the subject 

may be new, I will now give a sketch 
or two to elucidate the arrangement sug- 
gested in my last article. The ENGLISH 
MECHANIC has run through a great number 
of Vols., and gained. hundreds of subscribers 
who have now but little chance of referring 
to early numbers on latho matters, so that 
it must not be taken for granted that all 
our readers are old stagers, or that what is 
no novelty to one may not be so to another. 


It is plain that if the mandrel is made to 
revolve, the headstock will be forced to oscil- 
late in accordance with the undulations upon 
the edge of the rosette. If, therefore, a 


| disc of wood is mounted on the mandrel and 


made level, and a pointed tool or pencil 
held in the slide-rest is set against it, a 
copy of the rosette will be drawn or en- 
graved upon its surface. Thus far, almost 
any lathe could be converted into a rose- 
engine; but to do satisfactory work, it is 
plain that a vers large number of rosettes 
would be required, as a repetition of the 
same pattern would not be worth the trouble 
of tracing it. Thenext improvementsuggests 
itself—viz., to so mount the rosette on the 
mandrel as to enakle it to be set on either of 
two positions—a matter easily arranged by 
making it fit over a key or feather, and cut- 
ting two key-ways, as seen in the rosette H. 
Setting it alternately in one of these posi- 
tions, we should get a pattern similar to N ; 
but there our power ends, and with this 
rosette we can effect but little more. 

Now, a rvs:tte like the figure is tolerably 


nect the two mandrels together by inter- 
mediate change-wheels. How this can best 
be done, will, in a great measure, depend 
upon the means at hand, and upon the lathe 
itself to which the apparatus is to be ap- 
plied. Generally speaking, however, a 
bracket, or rather, a pair of them, would 
have to be bolted to the existing poppit, as 
A in Fig. 2. These will carry centres 


simple yet not very easy to make, as it | between which to mount the second man- 


must be filed up; and if, instead of so simple 


Moreover, I pro;:ose in this case to sketch 
out the simplest mode of making a satisfac- 
tory geared rose-engine instead of repeat- 
ing the designs that have hitherto appeared. 
The first sketch is intended merely to explain 
to the novice the principle of all those 
machines in which an oscillating motion 
is given to the headstock, and consequently 
to the work also, A is the headstock which 
is now raised a little above the lathe-bed 
to give it room to oscillate, and it is sus- 
pended on centre-screws, one of which 
would ordinarily pass through the top of the 
standard and the other through a web cast 
in the bed. When not required to oscillate, 
packing pieces are placed below the base of 
the headstock, or the centres can be with- 
drawn and the headstock allowed to rest 
on the bed as usual. OC is the face of 
the mandrel- pulley cut away to allow 
the rosette B to appear. This rosette 
is similar to H, its edge (it is about Hin. 
thick) being of waved outline; the exact 
pattern being of no consequence for the 
present. It is keyed, or otherwise made 
fast to the mandrel, so as to revolve with 
it. G is an eccentric disc, which can be 
used instead of the rosette. D is a stiff 
stand, bolted to the bed carrying a 
rubber, F, of hard steel or other material. 
This is in practice like K ; so that the rubber 
carriage, L, can be slid horizontally on the 
top bar, and brought opposite to any one of 
a row of these rosettes. But for the present, 
we may consider that there is but one, and 
that a coiled or other spring keeps the 
rubber in close contact with the rosette. 
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a waved outline, the rosette has a more com- 
plicated edge, like that of O, the cutting 
and finishing becomes far more difficult, 
because each part must be exactly similar to 
those of the same design—the section a b, 
similar to section b c. Hence, the expense 
of the rosettes, which has hitherto kept the 
Rose-engine out of the hands of all but a 
few wealthy amateurs and workmen. In 
addition to this, there is a certain degree of 
sameness and monotony in rose-cut work, 
owing to the fact that there are no looped 
figures. The eccentric chuck, combined 
with the rose, will complicate figures; but 
something is needed of a simpler and more 
effective character, cheaper to make, and 
efficient in use. Let us now replace rosette 
H of eight undulations by G, a simple 
turned disc with an eccentric hole. We 
shall get one complete oscillation only of 
the head stock at each revolution of the 
mandrel, resulting in a plain, elliptic 
design. | 

If, however, we can so arrange matters as 
to cause the disc to revolve eight times 
during one revolution of the mandrel, we 
ehall obtain a figure with eight waves, some- 
what similar to that produced by the rosette. 
Thus our simple, cheaply-made disc, which 
any amateur could make, is made to replace 
a costly rosette. But we can also now get 
loops like P, or more complicated ones at 
pleasure, using no rosette, but the plain 
disc. How, then, can we manage to mul- 
tiply the oscillations produced by the plain 
disc? There is but one way. We must 
mount it on a separate mandrel, and con- 


drel. Then inside the poppit must be fixed 
the quadrant B, shown in place at H, to 
carry an adjustable stud in the long slot, to 
take the different change-wheels. If, how- 
ever, @ lathe is fitted with back-gear which 
can be spared, the back spindle can be re- 
moved, and then the arm cast upon the 
poppit will serve excellently, instead of 
having to bolt one on—or it may be pos- 
sible, and probably would often be so, to 
use the spindle of the back gear as the 
mandrel, without interfering with its action, 
and to mount disc and wheels on that side. 
Of course, in any case, the rubber must be 
fixed to the bed outside the second spindle. 


ne 


p 
a 
| O l 


In Fig. 3 I have represented the rosette so 
placed on the back-action spindle. 

With this simple equipment you have the 
means of producing innumerable compli- 
cated and beautiful designs, and, I may add, 
at a minimum of cost. Cnange-wheels are 
now to be had, well made, cast from cut 
patterns, from Lloyd’s and elsewhere, and 
they cost but a few shillings. The radial 
arm, to carry the stud for these wheels, 
must be cast in iron or brass; but the pat- 
tern is easily made. It usually fits over the 
nut (circular) of the back or tail-pin, which 
keeps the mandrel up to its collar, and is 
retained in position by a short bolt passing 
through the curved slot into the poppit. It 
may be fitted, instead, however, upon the 
front of the poppit, embracing the mandrel, 
where it may be used in connection with 
spiral apparatus, or quite at the back, out- 
side the end, instead of inside, where also 
the spiral apparatus is sometimes placed. 
There is, nothing in all these additions to 
interfere with the ordinary work of the 
lathe, and if the rosettes can be applied to © 
the back spindle, the whole apparatus will 
be quite out of the way. When fastened 
to the back-action spindle however, the 
rosettes or discs may probably require 
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to bé placed singly, or, to. bë‘ somewhat 
thinner in substance. ` All’ will depend upon, 
the space’ left outside’one or ‘other of the 
gear-wheels; and if the spindle is made to 
advance by eccentric collars for the produc- 
Baar slow-motion instead of sliding hori- 
zontally, it may be found necessary to 
substitute an entirely independent spindle 
to carry rosettes. This is, of course, the 
better plan in all cases, as admitting of a 
more perfect and satisfactory way of 
attaching the rosettes; but the difficulty in 
most cases will be that the gear-wheels for 
slow-motion are so keyed that the back 
spindle cannot be removed from its bearings. 
The following plan will obviate this and 
make the back spindle easily available for 
both purposes: Knock out the keys, remove 
the gear-wheels, and thus clear the spindle ; 
get a bit of gas-pipe, or stout brass tube 
that will fit easily, but well over the spindle, 
so as to form a sleeve to revolve upon it. 
Cut it off to such a length as just to fit 
between the arms of the poppit; bore out 
the pair of gear-wheels and key them upon 
this aleeve.. You can now at pleasure draw 
off this sleeve with its wheels, and use the 
spindle—another almost similar one with the 
dises and rosettes.. If you cannot get a nice 
bit of tube, to fit exactly, get abitstilllarger, 
and inserta washer at each end, bored tofit the 
spindle. The back gear will work quite as 
well thus fitted, to revolve on the spindle, 
as if it revolved with it. J.L 


(To be continucd.) 


A STEERING SCREW-PROPELLER. 


haar idea of placing the screw-propeller 
in such a position with regard to the 
rudder that it would aid in steering the 
vessel is not new, nor is the modification 
which places a smaller supplementary pro- 
peller on the rudder in such a manner that 
it swings with it; but whether or not any 
of the various devices have been actually 
tried on the scale of twelve inches to the 
foot, it is doubtful if they gave better 
results than those recently obtained with 
Kunstidter’sscrew-steering apparatus, which 
was illustrated and described in No. 744, 
p. 393. The patent was taken out in 
1878, and was for an improvement on 
a similar invention by the same in- 
ventor, who, a native of Buda-Pesth, 
has now been residing in England for 
some years. That we should only now be 
in a position to give an account of a fair 
test experiment in actual work shows with 
what reluctance owners of vessels tuke 
up any new thing in screw propulsion. 
Kunstadter’s steering screw had, we believe, 
been fitted to sundry small craft (see p. 8, 
Vol. XXIX.), and to one large vessel owned 
abroad, before it attracted the attention of 
shipbuilders on the Clyde; but a satisfac- 
tory trial has been recently made with it as 
fitted to the Stratheden, a vessel of 1,500 
tons measurement, having engines of about 
1,200 horse-power. The vessel is employed 
in the coal and iron, wine, and grain trades, 
between the Clyde and Bordeaux, Bilbao, 
&o., and is, we believe, the largest steamer 
engaged in the trade, which demands con- 
siderable handiness in so large a vessel 
in order to manœuvre readily in narrow 


harbours and rivers. A reference to 
the place cited will give a fairly 


accurate idea of the arrangement as actually 
fitted to the Stratheden, the principal detail 
being the universal joint connecting the 
main shaft with the shorter one running 
through the rudder. The propeller proper 
ig much of the same pattern as commonly 
found, and is fitted in the usual way, save 
that the shaft carrying it passes through a 
boss in, or a bracket let into, the stern-post, 
outside which it terminates in a fork, which 
is connected to another fork at the inner end 
of the shaft passing through the rudder. A 


block of steel, or other suitable metal, is 
placed between the prongs of the forks 
which are held to it by means of four screw- 
pins. Nice and accurate work is required 
in connection with this joint, which is ore 
of the’ special features of Kunstadter’s in- 
vention, and allows of the rudder being 
placed at any desired angle without putting 
any undue strain on the joint. In Kun- 
stiidter’s specification the rudder-screw is 
represented with two blades and about half 
the diameter of the propeller proper; but it 
is expressly stated that the rudder-screw 
may have two or more blades. In the 
Stratheden, the propeller proper is an ordi- 
nary cast iron one, having a diameter of 
14ft. 6in., while the rudder or steering- 
screw is 10ft. in diameter, and is fitted with 
four steel blades, having a variable pitch. 
A number of speed trials made with the 
vessel light, half-loaded, and fully loaded, 
gave a mean speed on the measured mile of 
about 11} knots, with the blades of the rud- 
der-screw in position; while a mean of 
several runs without them showed a speed 
of 9'S knots. The speed of the vessel, how- 
ever, is not the point to which we wish to 
draw attention, for the real merit of the 
invention lies in the fact that it un- 
questionably exerts considerable power 
over the movements of the Stratheden, which 
is reported to answer her helm very rapidly, 
and to be always perfectly under control. 
In order to test the effect of the steering- 
screw, two sets of trials were made, and 
compared with a set made with the blades 
of the screw-rudder removed, the mean of 
two full circles to starboard shows a time of 
Smin. 22sec., but one trial made to port 
occupied 7min. 20sec. for the full circle; 
but in this case the engines were going a 
trifle faster. In the trials with Kunstidter’s 
screw, the vessel going full speed ahead, 
full circles were made in 4min. 5dsec. ; 
5min. 3sec. and 6min. 7sec. with helm to 
starboard ; with helm to port, the full 
circles were made in dmin. 5Ssec., 6min. 2sec., 
and 6min. 2lsec. Going astern, half- 
circles were made in 4inin. 2sec., and 
4min. 16sec. respectively to starboard and 
port. The average time for the half- 
circle going ahead was under 3min. ; but 
the most remarkable feature in the trials was 
the complete circle in about two Jengths and 
a half, the engines being started full spced 
astern while the vessel was without any way 
on her. That was accomplished in about 
the same time as a full speed ahead circle 
to port without the rudder-screw—viz., 
Tmin. 27sec. The importance of that fact 
will be readily appreciated by mariners in 
days when collisions between steamers are 
so frequent, for it gives the master the power 


‘of almost immediately altering his course, 


with engines reversed and going astern. A 
jointed screw-propeller formed the subject 
of a patent obtained by Shorter in 1800, and 
it is stated that it was applied to some 
Government ships; but if so, it could 
scarcely have resembled Kunstiidter’s 
invention. Fowler’s steering propeller 
is a submerged wheel worked by a 
vertical shaft, the steering being effected 
by ‘‘feathering”’ the paddles at differ- 
ent parts. That is accomplished by 
means of an eccentric cam which can be so 
actuated that the paddles can be made to 
present at one part of their revolution a 
pushing and drawing action on the water, 
while, at another, they present only their 
edgesto the water. The steersman controls 
the action of the cam, and the vessel can be 
turned almost on her centre or backed in a 
straight line. This propeller, like Hunter’s, 
patented in 1874, is useful cnly on small 
craft. The last-named consists of two 
wheels, one each side of the stern-post, 
which revolve in opposite directions, the 
blades being so feathered as to have only 
one dead point. It will be readily seen 
by mechanics that just as the uni- 


versal joint is the chief feature of 
Kunstiidter’s arrangement, so also it is 
the weak point mechanically; but the in- 
ventor not only describes the joint he pre- 
fers, but gives reasons why other forms 
are objectionable. Link-joints, ball-and- 
socket joints, are rejected as being subject 
to great friction, and consequently to rapid 
wear. In the universal jomt adopted by 
Kunstidter, there is a common centre, or 
intersecting lines of centre of action, so that 
the strain is equally divided between, and 
is simultaneously borne by the four screw 
pins; and, besides, there is an ingenious 
adaptation of the back part of the fork on 
the main shaft as a thrust collar, to take up 
the thrust from the steering screw when 


going astern. That the parts are well- 


proportioned and properly made, so far at 
least as the Stratheden is concerned, may be 
gathered from the fact that although she 
has made two voyages, and experienced 
some fairly severe weather, no signs of wear 
or strain can -be detected in connection with 


thesteering screw. In theexperiments which | 


he made on the Clyde some years ago, Prof. 
Osborne Reynolds showed that by reversing 
the engines of screw-steamers all command 
over the vessel was lost. The facts learned 
by the experiments were embodied in the 
report of a committee to the British Asso- 
ciation, in which it was laid down that a 
screw-steamer at full speed could not be 
stopped in less than five lengths, whereas 
by using the rudder, without reversing, the 
vessel would be able to turn through a 
quadrant without having advanced five 
lengths in the original direction. From the 
facts above noticed, it would appear that 
Kunstiadter’s steering-screw gives complete 
command of the vessel, even when the 
engines are reversed and going astern, and, 
besides the advantages it confers in navi- 
gating narrow waters and sinuous harbours, 
it is also a useful and, perhaps, invaluable 
appliance in cases of threatened collision. 


CHRONOLOGY OF TELEPHONIC 
DISCOVERIES. 


N view of the partiality with which the 
history of telephony is presented in different 
countries, the editor of La Lumière Electrique 
(M. Du Moncel) offers his readers a brief chro- 
mological résumé, which is as follows :— 


1854.—First idea of electric transmission of 
speech with complete description of means to 
be used by M. Bourseul. 

1856.—Discovery by M. Th. Du Moncel of the 
variation of intensity of currents over inter- 
rupters with metallic contacts light and well 
cleaned, with the pressure exerted on them. 
Experiments proving the truth of this prin- 
ciple with substances of mediocre conductivity, 
1864, 1872, 1874, 1875, &e. 

1857.—Representation of vibrations produced 
by the voice by means of a stretched mem- 
aa before which one speaks, by M. Leon 

cott. 

1860.—Application of M. Scott’s system to 
the electric transmission of sounds, by M. 
Reiss. 

1865.—Application of the principle of variations 
of intensity of currents with pressure to 
making tubes with variable resistance, by 
MM. Clerac and Elsasser. 

1865.—Discovery by Mr. Wright of the repro- 
duction of sounds by a condenser. 

1875.—Application to the electric transmission 
of sound of undulatory currents, by Mr. Bell. 

1876 (14th Feb.).—Discovery by Mr. Bell of the 
magneto-clectric telephone. 

1876 (10th April).—Application to the Reiss 
transmitter, or to Bell’s liquid transmitter, 
of a contact with permanent action for electric 
transmission of sounds, by Mr. Donough. 

1877 (30th July).—Application of soft carbon 
contacts to the Reiss transmitter, to furnish 
more developed undulatory currents in tele- 
phonic transmission, by Mr. Edison. 

1877 (16th Oct.).—Application of hard‘ carbons 
with one or two contacts to the same trans- 
mitter, for the same purpose, and at the same 
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time to forma receiver capable of repeating 

speech, by M. Berliner. 

1878 (Jan.)—Discovery by Mr. Hughes of a 
telephonic carbon transmitter, whose arrange- 
ment is such as to magnify sound; an appa- 
ratus to which was given, for this reason, the 
name of microphone. 

1878.—Discovery by the same savant of the 
transmission of sounds by the action exerted 
by the voice on crushed fragments of carbon, 
or conductive powders applied to two metallic 
electrodes connected with a battery and a 
telephonic circuit. 

1878.—First application of the microphone to 
the hearing at a distance, of sermons and 
divine service, by Mr. Crossley. 

1878.—First application of the same instrument 
to hearing an opera, by M. Patochi. 

1879.—Reproduction of speech by an iron wire 
used as receiver, by M. Ader. 

1879.—Construction of the motophone of Mr. 

Edison. 
1880.—Reproduction of speech by means of the 

condenser with sheets of paper, by M. Herz. 
1880.—Development of this mode of reproduc- 

tion of speech, by M. Dunand. 
1880.—Discovery by Messrs. Bell and Sumner- 

Painter, of the radiophone. 
1880.—Transmission of speech without a battery 

by the effect of percussions between fragments 

of iron wires, by M. Ader. 

1881.—Speaking condenser with air-layer, of 
Mr. Dolbear. 

1882.—Simultaneous transmission a long dis- 
tance, of speech and a telegraphic message, 
by M. Van Rysselberghe. Same problem 
solved in another way, and in laboratory 
experiments by M. Maiche, in 1880. 

[It may be remarked as strange that no men- 
tion is made in this statement of the harmonic 
telegraphs of Mr. Varley (1870), and of Mr. 
Elisha Gray (1874). ] 


ASTRONOMICAL NOTES FOR 
SEPTEMBER, 1882, 


The Sun. 
S : 
a At Greenwich Mean Noon. 
© 
=| a ce Nee cee eee 
‘o| Souths. aug: 7 
Pn 09 8 Ena Sidereal 
A mae Time. 
h.m. s.amjh. m.s.l, , , | bem 8. 
1/11 69 51°99 „|10 42 3814 SNjLO 42 12°37 
6111 58 14°50 ,,/11 0 962330,,/11 1 54:13 
1111 56 32-26 „|11 18 9,430 15,,|11 21 36-89 
16/11 54 47°30,,|11 36 7235 3,,|11 41 19°65 
21/11 53 1°77,,|11 54 4038 36,,/12 1 2-41 
26/11 51 17°99 „|12 12 3/1 18 228.]12 20 45-18 


The Method of finding the Sidereal Time at 
Mean Noon for any other Station will be found 
on p. 390 of Vol. XXXIV. 

At 4 a.m. on September 23rd, the Sun is said 
technically to enter Libra, and Autumn is sup- 
posed to commence. He will really be at this 
instant to the west of 1 Virginis. 

The Zodiacal Light may now be looked for 
before sunrise in the East. 

Spots, faculæ, and prominences continue to 
manifest themselves. 


The Moon. 


Enters her Last Quarter at 1h. 26-2m. p.m. on 
the 4th, and is New at 58°6 minutes after Noon 
on the 12th. She will enter her Firat Quarter at 
1°27°9 p.m. on the 20th, and be full at 5h. 9°9m. 
in the early morning of the 27th. Pretty high 
tides may be looked for about the 28th. 


Day of | Moon’s Age 
Month. at Noon. Souths. 
Days h. m. 

1 18°6 2 44°9 a.m, 
6 23°6 7 17-0 ,, 
11 28°6 ll 56 ,, 
16 4°0 2 39°3 p.m. 
21 9°0 6 566 ,, 
26 14°0 11 325 


9 


~The Moon will be in conjunction with Saturn 


Occultations of (and a near approach to) Fixed Stars by the Moon. 


ot > + å A ° 
°3| Name of to |Disappear- | Moon’s S 8-319 S| Reappear-| Moon's PERETE 
< = PP c w B'S m B $ | Reapp bo BOBS 
A E Star sj | ance. Limb. dar Jg E ance. | Limb. ain JE S 
h. m. 5 3 h. m. A š 
1 |51 Piscium G 1 66 a.m.| Bright | 193 | 194 213a.m.| Dark | 220 | 226 
5 |68 Orionis 6 | 12 Op.m.| Bright | 124 | 87 | 1246p.m.| Dark | 238 | 198 
20 |u Sagittarii 4 | 919 ,, | Dark | 71 | 99 {t1017 ,, | Bright | 312 -| 345 
20 |15 Sagittarii 5 |1010 ,, | Dark |129 |162 |11 6 ,, | Bright | 254 | 291 
21 |B.A.C. 6536 |6}| 750 ,, | Dark |106 |114 | 9 5 ,, | Bright | 285 |304 
23 |8 Aquarii 6 6 6 ,, | Dark 42 18 633 ,, | Bright | 356 | 335 
26 |22 Piscium 6 | t656 ,, |N.N.W.| 203 166 i 
27 |ò Piscium 44| 547 ,, | Bright | 90 52 635 ,, | Dark | 312 | 273 


t Near approach. 


t Stars below the horizon. 


The attention of the Student is directed to the occultation of » Sagittarii on the night of the 
20th, as, being a triple star, it will present an interesting spectacle. | 


at 10 a.m. on the 3rd; with Jupiter at 8 p.m. 
on the 5th; with Mercury at4 p.m. on the 14th ; 
with Mars at 1 a.m. on the 15th; with Venus 
at 5 p.m. on the 16th ; and once again this month 
with Saturn at 6 p.m. on the 30th. 


Mercury 


Isan Evening Star during the whole of Sep- 
tember, attaining his greatest elongation East 
(25° 45’) at 5 p.m. on the 28th; his rapidly 
increasing South Declination however places him 
in a very unfavourable position for the observer 
at this epoch. His angular diameter varies 
from 5'2” to 7" during the month. 


oe Right 


ep 

(e) 

N: Ascension. | Declination SOE 
Aa 

h. m. ee h. m. 

1 |11 398$ 2 50:5 N.| 0 57°5p.m 
6 |12 82| 0539S.| 1 62 ,, 
11 |12 348 | 4 284 „| 1130 , 
16 | 12 598 | 7490 „| 1182 ,, 
21 |13 23:0 | 10516 „| 1217 ,, 
26 13 44°0 13 31°2 1 23°1 


Commencing at a point to the West of 3 Vir- 
ginis, the path of Mercury this month will tra- 
verse nearly the whole constellation of Virgo. 
At 4 p.m. on the 20th, Mercury will be in con- 
junction with Spica Virginis and only 12’ North 
of that Star. He will also be in conjunction with 
Mars at 7 a.m. on the 21st. 


Venus 
Is also an Evening Star during the entire 
month, and attains her greatest eastern elonga- 
tion (46° 31’) at 1 p.m. on the 26th. She is even 
worse placed than Mercury, though, for observa- 
tion. Her angular diameter, which is 19:2” on 
the lst, increases to 25°8’ by the 30th. 


Venus. 

re | Right Declination 
a S Aaen South. Souths. 

h. m. | = h. m. 
1 13 26°4 10 24°3 2 43°7 p.m 
6 |13 463 | 12 45°5 2 44:0 ,, 
11 |14 63| 15 05 2443 ,, 
16 14 263 17 80 2445 ,, 
21 | 14 462 | 19° 68 2447 ,, 
26 15 60 20 559 2 44°8 


The path indicated by the above Ephemeris 


begins a little to the east of Spica Virginis, and 
extends through Virgo into Libra. Its neigh- 
bourhoodissingularly free from conspicuous stars. 
Jupiter 

Is a Morning Star, in tbe sense of southing in 
daylight, but he rises a little before 11 o’clock at 
night at the beginning of September, and not 
long after 9 p.m. at the end of it. Heisin 
quadrature with the Sun at 11 a.m. on the 23rd. 
His angular diameter, which is 34°6" on the Ist 
of September, becomes 37°8" by the 30th. 


—ew 


6 Ri ater 
= ight | Declination 


>a 5 Soutks. 
S o . North. | 
As Ascension ort 

h. m. 8 j h. m. 
1 5 505 |22 577 7 92am. 
6 | 5 534 |22 58:3 6 523 ,, 
11 | 5 561 | 22 588 6 35:3 ,, 
16 | 5 58-4 | 22 59-1 6 18-0 ,, 
21 | 6 05 | 22 592 6 O04 ,, 
26 | 6 23 |22 59:3 5 426 ,, 


Hence Jupiter travels from the eastern limit 
of Taurus into the western boundary of Gemini. 


Jupiter’s Satellites. 
i 4 — 
sal glleg IE EIEE 
be 5 a Ẹ alg F ejm |x. |s re z Sajm x. |s 
Ad, e IME VERTE: AA, gp MEg 
l I EcD 4 IT | SALI 10 | 22 |p. 21 II OcR) 1! 19 Jac. 
9! IShI! 1 I|\0cR|10;}54| ,,| 22 | IIL | ShI | 11 | 27 leo. 
2 Ii Tri; 3 IL |ShE! 11 4 lamĮm{ 23 | ITI | ShE: 1 | d2 la.. 
2! I|ShE; 4 II | Trl} 1! 5| ,,} 23!) Trl; 4)49] ,, 
2| I] £eD; 1 II |TrE| 3/47| „|24| I!EcD| 4 | 40 |t7,, 
3) IL}|EeD) 1 II | Fe D| 5 | 25 133,25; IShI} 1/56] 7 
3 T;}OcR; 2 II | Oc R| 10 | 41 | r.m} 25 I; Trl o | 16 
3| | TrE| i III | Trl }12/}48) ,,}25! I}/ShE, 4/11] | 
5| II | TrE| 1 Ill |TrE! 3/| 20 jam} 25, IZ? E| 5} 31] ,, 
5|IIL/EcD] 1 I| SLI) 5| 34} „|25: I|EcD/ 11! 836r 
5 | III }EcR| 3 I |EcD{| 2 | 46 {55,, | 26 IiOcRi 2 | 41 jax 
§ | 172 | Tr £} 11 I ' ShI|12)| 2ipmuj26;: IT; ShI; 3! 30] ,, 
9 I! ShI| 3 Ii TrI! 1 | 22 |a.s.J 26 I} Tr I, 91 45 | pow 
9 I\| Tr I\ 4 I|Sh E| 2/17) ,, | 26 | I |ShE/ 10; 39] ,, 
9 I |EcD | 12 I 'TrE! 3/37) ,]26 I | Tr E Bo 0 2. 
10; IL|EcD, 3 I | Oc R| 12 | 48 |p.m} 27) IT); EcD| 10 | 30] 3,, 
10 I;}OcR| 4 II | ShI| 12} 66, ,,}28; II|OcR' 3 | 54 jacm. 
10 I} 7rZ| 11 II | ShE' 3) 39 /a.wd 29 II \ Tr E| 10 9 | P.M. 
10 I | ShE! 12 II |TrI| 3:40! ,,}| 30! IIL | Shit} 8 | 26 {aca 
ll I| TrE; 1 I\ TrE| 10) 6 |p.m.} 30 | HT SRE) 5} 52) ,, 


— 


Ec Eclipse; Oc Occultation; Tr Transit of Satellite; Sh Transit of Shadow; D Disappearance ; 
R Reappearance; I Ingress; E Egress. The printing of a phenomenon in italics indicates that 
its visibilityis rendered doubtful, cither by the brightness of the twilight or by Jupiter’s proximity 


to the horizon. 
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. Mars 
Is practically invisible. 


Saturn 


Is a Morning Star in the same sensethat Jupiter 
is, but he rises soon after 9 p.m. at tho beginning 
of the month, and between 7 and 8 o'clock in 
the evening towards the end of it. His angular 
diameter slowly increases from 16°8” to 17:6" 
during Soptember, and his ring continues to open 
almost imperceptibly, but quite steadily. 


Right | Declination. 
as EEA North. Souths. 
AS : 
h. m. T h. m. 
1 3 375 |17 49 4 56:5 a.m. 
6 | 3 377 |17 44 4 37:0 ,, 
11 3 377 |17 34 4173 ,, 
16 | 3 37:5 |17 17 3 675 ,, 
21 3 37:1 |126 595 3 374 , 
26 3 366 |16 567 3 172 


From which it will be seen that Saturn will 
remain sensibly stationary to the naked eye in 
an entirely blank region in Taurus. 


Uranus, 

‘Coming as he does into conjunction with the Sun 
.at 8 p.m. on the 11th, has left us until next year. 
Neptune 
Will scarcely come into view for the observer's 
purpose until the early mornings of next month. 
Shooting Stars 


Are rare in September. They may be looked for, 
though, about the 10th, and again between the 
18th and 25th. 


‘Greenwich Mean Time of Southing of 
Ten of the Principal Fixed Stars on the 
Night of September lst, 1882. 


Souths 
Star h.m. 8. 

Vega: T oe 7 49 30°96 p.m 
e Aquilæ = . a. 8104735 ,, 
Altair oe oe . 9 1 25°03 ,, 
at Capricorni .. —.. ». 9 27 49°92 ,, 
aOygni ww a... 953 39°37, 
« Cephei sa .- 10 31 54°96 ,, 
a Aquarii i »- 11:15 45'I1l ,, 
Fomalhaut .. ae TE 12 7 1:27 ~«,, 
Markab isa dé .. 12 14 46°16 ,, 


. ô Soulptoris .. . 12 68 31°61 ,, 


The Method of ascertaining the Greenwich 
Mean Time of Transit of either of the Stars in 
the above List for any other night in September, 
as also that of ascertaining the Local Instant of 


its Southing at any otber station, will be found | 


-ou p. 392 of our XXXIVch. Volume. 


, PRACTICAL NOTES ON PLUMBING.— 
XLI.* 
By P. J. Daviss, H.M.A.S.P., &c. 
(Continued from page 563.) 
Te machine siphon, Fig. 229, is nothing 


more than a common gas siphon made for 
the purpose of catching the water partially 


given off by the stem from the acid, water, &o., 
within the machine. The inlet pipe A is best 
taken down irto the bottle part B; the gas exit 


° From the Building News, All rights reserved. 


pipe is marked D. For my part I prefer to make 
C with a piece of ĝin. pipe about din. long. A 
and D are both din. gaspipe soldered on to B, the 
rubber pipes are slipped over the ends, aud of 
course securely fixed. Fis a strap of 6lb. sheet 
lead bent to form a hook to hang over the rim L 
of the machine, Fig. 228, and as shown at Q 
&c., Fig. 231. l 


The Davies Bellows. 


The bellows illustrated at Fig. 230 is of an im- 
proved form, and is madeasfollows, thescale being 
ldin. Theframe A T U V ie an oblong wooden 
box about lft. 9in. or 2 feet long, height 
about 9in. and width about Qin. or 10m. The 
half end B is fixed to answer asa stop for the 
treadle, which prevents the bellows spring being 
injured by excessive pressure from the foot, the 
box has also the partition O for the support of 
the side lead of the cistern. UN is the top 
board, having a 4in. hole for the wind-chamber 
S. The top and bottom parts, or boards, of the 
bellows B are made with ljin. mahogany ; the 
diameter should be about lin. less than the 
width of the box, that is, if the box is 9in., the 
top should be 8in. Round the inside of these 
boards should be turned the groove A, to receive 
the ends of a spiral spring, such as is used for 
sofas or easy-chairs; this spring must in size 
equal nearly that of the boards, and stand, when 
not compressed, about 15in. high. Inthe bottom 
board the aperture O is made for the inlet valve 
and pipe, and the aperture 6 for the outlet pipe. 
We now come to the inlet valve. this issimply 
a Zin ground-in short spindle valve soldered on 
te a piece of žin. pipe properly flanged for bed- 
ding with white-lead to the board ; the flange 
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should be cut large enough to admit of both 
the inlet valve pipe and the outlet valve 


pipe being soldered to it. Then the | whole 
can be bedded, and nailed down dn the 
board together. Having got so far, next fix 
with wire or otherwise the sofa spring to the 
bottom board, aud over the valve and outlet pipe, 
also fix the spring to the top board; this will 
have the appearance of a concertina frame without 
the leather. Now provide the leather casing— 
the best material for this purpose is sheepakin of 
a medium thickness : this must be properly sewn 
together, and perfectly windtigkt ; the length 
required is about 7}in. or 8in. Next insert a 
cane hoop in the middle, to keep the sides dis- 
tended while drawing in the wind—then with 
żin. tin-tacks and an extra band of leather about 

in. wide nail the leather to the bellowa-boards. 

ow with two screws of snitable length fasten 
the bottom of the board to the bottom board 
of the box, seeing that the screws do not pas» 
through the bottom board of the bellows ; fix the 
outlet pipe as shown at W, ready for connecting 


bya blown or copper-bit joint, and bend the 
inlet pipe up the side of the frame as shown at F, 
Fig. 231. Next line the close cistern HR, Fig. 
230, having a piece of Zin. lead pipe P soldered 
in the bottom, and long enough to reach to the 
top of wind-chamber as at V, and to bend round 
the bottom, so as to meet the outlet pipe A from 
bellows as shown at W. Having the cistern 
made, and top and bottom soldered on, fix the 
Zin, spindle valve V on the pipe P, and to asuit- 
able height, say 10in. above box; next fix the 
lin. water column or dip pipe G to the top of 
the box, steady it with a flange joint at Y, let 
the pipe go to the bottom of the box but with the 
end cut to the shape as shown at VU at the 
bottom of the ACID PIPE: this will allow a free 
passage for the watcr when the bellows is at 
work. Next bore two lin. holes in the top of the 
cistern near the soldered pires, to allow the free 
passage of the wind from the bellows to press 
upon the top of the water in the cistern (to be 
explained further on). The wind-chamber S— 
this is made witha piece of 5in. soilpipe of 
suitable length, say about 12in., by first solder- 
ing a piece 2in. long to the top cf the lead 
cistern, then fix the top board N and taft down 
the end of theshort piece of 4in. lead pipe over 
the top board, and solder the 4in. wind-chamber 
to this ; this flange will keep up the top of the 
lead box. Next turn, or flange over the top of 
ths wind-chamber as shown at M to receive the 
middle partition, and take the pipe VP, to the iu- 
sideas shown at S; then cut a piece of sheet-lead 
V for the partition, and to this solder the top end 
of the water column pipe G, as shown in dia- 
gram. Prepare the funnel LJ, and solder it 
together, with the middle partition to the wind- 
chamber as shown; fix a ŝin. gas-cock as at 
K, to the top of the wind-chamber; after this 
fix the treadle E by putting a 10in. Zin. or other 
bolt of a suitable length through the end, and 
through the two sides of the frame, as shown at 
O, then with two stout screws fasten the top of 
the bellows to the treadle, and in such a manner 
that the bellows will work nearly upright ; make 
the joint at W and ‘the bellows will be completed. 
Turn off the wind-cock K and fill the beltows with 
water to about half-way up the funnel J, thenopen 
the wind-cock and let the water run down, and 
the bellows is ready for use. Notice that if you 

et too much water it will rise above the valve 

, and most likely will by degrees work ita way 
into the bellows, thereby softening the leather, 
and causing it to work very flabby, and badly. 
For the same reason the bellows must not be 
left exposed to the rain, &o. 


In theory the construction of the bellows is as 
follows :—Suppose the wind-cock K to be open, 
a by the water being put into the funnel L, 

ig, 230, it must run down the water column 
pipe G and into the box R, so that by 
closing the wind-cock would prevent the 
escape fir the wind or air; now suppose 
the box to be full of water, and an additional 
quantity of wind pumped in through the valve 
V: as the bellows is worked, so will the wind 
become compressed, and will press upon thesurface 
of the water at R with sufficient force to cause it 
to flow back up the water column pipe G until 
all is forced out, when, if the bellows be kept 
at work the air will bubble up through the water, 
(exactly as the machine would when throwing 
up); now open the cock K, and there is the exit, 
and the water will flow back in proportion to the 
amount of wind allowed to pass through the 
wind-cock. The theory of the machine.—Refer 
to fig. 228, shut the gas-cock 2, and close up the 
cap and screw G, also the pipe XX; the zinc 
is to be placedon the strainer at ZZ (bar zino is 
the kind to be used) ; this muat be broken up to 
size suitable for puting hrouga the dap CC; 
next pour into the machine about 6 parts of 
water, and 1 part of the strongest sulphuric acid 
(not such as is generally to be had at oil-shops, 
but from the makers), then open the gas-cock 2, 
the acid water will then run down into the 
bottom of the machine, and attack the zinc. 
The zinc takes the oxygen from the water and 
releases the hydrogen, which rises in amall bub- 
bles through the water ; now close the. cock 2, 
and with this action going on, the bubbles soon 
fill the space M with hydrogen gas. Pressure 
is generated, and, as in the bellows as before 
explained, forces the water back up the pipe RP, 
and into the top compartment, until the acid 
water is all removed from the surface of the 
zinc, when the action is discontinued ; open the 
cock 2, the pressure is at once relieved, and’ the 
acid runs down again, attacks the zinc, and 
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generates more gas. If the machine is a small 
one, it has now become heated, and should be 
kept at work, for if it be left to cool down, the 
chances are that you will require a fresh quantity 
of acid. The machine while working should be 
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kept warm, and never allowed to get below 70 
degrees Fuhr. ; otherwise, if ithas been worked 
hard, and the exhausted liquor allowed to stand, 
it will soon become crystallised, when it would 
require a pail or two of boiling water to dissolve 
the crystals, and clear them away. Sometimes 
the machine is cased with felt &c. to keep it 
warm. If the machine does not make gas fast 
enough, it must have the acid stronger; if no gas 
can be obtained then look to your zinc. Probably 
you will not find any left; of course then you 
must put in more. Should you require to do 
this withoutemptying the acid from the machine, 
take the rubber off the gas-tap, and with your 
mouth, blow up all the acid wa'‘er into the top 
chamber, but be careful not to blow too strong, 
for this would cause the acid to bubble up, the 
splashes of which would in all probability, come 
in contact with your face. N.B.—Tv prevent this 
it will be quite as well to place a small piece of 
lead over thehole H, which will also keep foreign 
matters from getting intothe top chamber. Of 
course you would only apply your mouth 
under extreme circumstances, and when the 
gas cannot be got up otherwise ; with a Jittle 
judgment it can be blown up with the bellows. 
When the acid is all up, take the plug 4, 6 

Fig. 228, and plug the end of acid pipe, this 
will prevent the return of the acid; you may 
then take off the large cap, throw ina pail of 
fresh water, next examine for zinc. Important 
caution: do not take fire near enough to explode 
the machine. The machine and bellows fitted 
up.—Having explained the constraction of my 
lead- burning machine and bellows, I will now 
proceed to explain and illustrate the whole, 
exactly as I exhibited it at South Kensington 
before the competitors for the prizis offered for 
plumbing by the National Health Society, 
March 1882, and as used by myself and men in 
different parts of England, Wales, and Scotland. 
Fig. 231 illustrates the whole arrangement, the 
gas is generated in the machine, and conveyed 
through a stout, pure, rubber tube W to the 
regulating cock D; from there through the 
breeching piece Z, and through the hand-pipe 
V tothe nipple A, at the same time wind is 
pumped from the bellows through the rubber 
tubes W, and through the breeching, where itis 
regulated by the spanner cock I to meet and to 
mix in a certain quantity or proportion (to be 
explained hereafter), with the gas at the meeting 
point of the breeching Z, and through the hand- 
pipe to the nipple near A. 
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pieces of lead together at A, known as flat- 
butted work. The blow-pipe, 5, 6, 7, :is made 
of stout brass tube, in. bore, the nipples 8, 9, 
4, are drawn full size; 3 is a plan looking from 
the back, and 2 is a plan looking from the 
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front; these nipples are made to screw off or on 
to the pipe, the sized hole for the jet mu:t vary 
according to the class of work done, and also the 
workman. The ordinary size is from 1-32 to 


3 32 of an inch, or larger, if required for very 


heavy work, such as from 12 to 28lb lead. 
(Zo be continued.) 


THE CUITRISS ELECTRO-MOTOR. 


O: of the objects of interest to be seen 
at the exhibition now being held at Brad- 
ford is a small electro-motor dtiving a ‘‘Singer”’ 
sewing-machine, a description of which will 
doubtless interest many of our readers. 
The accompanyizg engraving will almost 
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explain itself. The total weight of motor, with 
base -board, is 24lb.; the armature,, ‘‘a 
Siemens,” is lin. diam. by 2}in. long, which, 
with a current from six cells, attains a speed of 
about 8,000 revs. per min., when running light. 
The motor can be applied to any sewing- 
machine, the power being transmitted to the 
periphery of the hand-wheel by means of a 
rubber friction-ring on the motor-shaft, which 
makes a very simple and effcctive means of 
driving. 

When not required, the motor may be dis- 
connected, leaving the sewing-machine capable 
of being driven in the usual way. The average 
speed obtained by the one under notice is 450 
stitches per minute, which may te Varied as 
required by the simple pressure of the foot upon 


This flame illustrates the burning of two'a treadle connected with a battery of six 
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bichromate cells, each zino being 2}in. by 3in. 
It need scarcely be added that the motor 18, 
capable of being applied to various uses, such __ 
as the driving of fans, light lathes, &. 

The motors, which are of various sizes, are 
manufactured by Messrs. Cuttriss, electricians, . 
Leeds. | | 


| NEW CLOCK AND CARILLONS FOR 


BOMBAY UNIVERSITY. 


4 À NATIVE of Bombay having munificently 


provided the necessary funds for a large | 
clock and carillons for Bombay University, the 
Indian Government intrusted the work to the 
following firms: 

The bells to Messrs. John Taylor and Oo , of 
Loughborough, Leicestershire, founders of the 
new ring of 12 bells for St. Paul’s Cathedral, 
and of Great Paul; the iron bell-frame, 
designed by General Hyde, of the State Rail- 
way Department, to Messrs. Westwood, Bailey, 
and Oo.; and the clock and carillon machinery 
to Messrs Lund and Blockley, of 42, Pall-mall, 
by whom the whole of the work has been 
erected in London, preparatory to its shipment 
to Bombay. The bells are 16 in number, in the 
key of O (12 consecutive and four half-notes.) 
The largest weighs about 3 tons, and the whole 
peal about 10 tons; they are contained in a 
wrought-iron bell-frame, weighing about 7 tens 
more. z Ha 

The clock will show time on four dials, each 
13ft. diameter, glazed with opal glass for 
illumination, either with gas or electricity ; has l 
a two-seconds pendulum about 14ft. long, iron- 
and zinc compensation, and a bob, 600Ib. 
weight. Inside minute and seconds dials are - 
provided for setting the exterior hands, and the ° 
necessary apparatus is applied, by which it can - 
telegraph its time daily to the observatory, 
end synchronise to correct time all the other - 
clocks in the building, Bombay city, and on any 
of the railways, and in towns having wire com- - 
munication with it. Toe escapement is that 
known as Denison’s double three-leg gravity, 
and trials made here of the going qualities of ~ 
the clock show that it does not vary half a 
second from its daily rate. The quarters (known 
as the Westminster) are chimed on the 2nd, 3rd, 
4th, and 7th bells of the largest consecutive 8, 
and tbe hours are struck on the 8th of the same 
number. | 

The carillon machinery plays 16 tunes (two - 
barrels of eight tunes each) one, changed auto- . 
matically. | 
On Sundays. 


On Week Days. 
At 60a.m. - At 6. 0 a.m. 
» 12.0 noon. », 1.30 p.m 
» 50pm. », 5.30 p.m 
5» 90pm. » 9 Op.m 
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The tures are :-— 


Sinfonia (Handel). . | My Lodging is on the Cold 


Those Evening Bells. Ground. 
When the Rosy Dawn. March of the M.n of Har- 
Luther’s Hymn. lech. 

Hanover. Last Rose of Summer. 

God Save the Queen. Rule, Britannia. 

The Harp that Once. Home, Sweet Home. 

St. Bride’s. | Harmonious Blacksmith. 
Blue Bells of Scotland. Auld Lang Syne. 


Any number of tunes can be added hereafter. 

For the Queen’s birthday, and other joyous 
occasions, & barrel is provided by which 150 
changes on twelve bells, rounds and changes 
on eight bells, and firing will be chimed 
at full proper speed, as done by ringers 
in this country. There are two ham- 
mers to each bell, each held by wire con- 
nections by a separate catch in the carillon 
machinery, ready to drop and strike its blow; 
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the pin in the music or change-barrel having 
only to withdraw the catch, like pulling the 
trigger of a , to discharge the hammer on 
the bell, the heavy action of relifting being done 
by a rapidly-revolving independent cam. The 
diameter of the pin- barrel is only 12in. instead 
of nearly 6ft., as it must have been if con- 
structed on the old chimes plan, and the pin of 
brass 1-16in. diameter, instead of steel jin. 
square, and being made of wood instead of iron 
one barrel is easily substituted for another, 
when it is desired to play eight other tunes, or 
to chime the changes. 

The whole is so constructed that any one part 
sew be removed for repair without disturbing the 
rest. 


justified usin saying thatthe Southern Britons were 
sufficiently civilised to make use of a coinage 150 
B.O., ‘or 100 years before Cæsàr came. Besides 
coins of gold, silver, and brass or copper, with 
devices derived from Gaulish copies of a Mace- 
donian original, there were others cast in tin with 
devices in imitation of some coins of Marseilles. 
Many of these had in relief the | Sage of wood in 
which they were cast. They had been found with 
iron tools and .weapons near Lewes. In graves 
which must have belonged to the first few cen- 
turies before Christ there had been found swords 
of iron, with ornamental bronze sheaths. It was 
the custom to bury with the dead a number of 
ornamental or useful objects, and in graves in the 
Austrian Tyrol had been found swords with hilts 
of ivory inlaid with amber, daggers with golden 
sheaths, helmets, girdles, bracelets, brooches, and 
vessels of bronze. In other graves had been found 
swords, spearheads, and hatchets of bronze, of 
which the iron weapons appear to be imitations. 
It was inferred that the bronze weapons must have 
been in use when iron was introduced as a sub- 
stitute. The terms “iron age,’ ‘‘ bronze age,” 
‘stone age” meant certain stages of civilisation, 


ASBESTOS FIREPROOF PAINT. 


AS improved fireproof paint, prepared from 
asbestos and silicate of soda, has been re- 
cently patented by Mr. C. J. Mountford, of 
Birmingham. It is said not only to resist the 
action of fire, but also to have good covering 
capacity and body. In preparing the paint the 
patentee first reduces the asbestos to a fins state 
of division (usually with water to a stiff paste 
by means of a pug-mill or suitable grinding 
apparatus) and then mixes the reduced asbestos 
with a strong solution of silicate of soda in 
water: five parts by weight of the former to 
three parts of the latter. During mixing the 
mass of the material being treated is maintained 
at a temperature which may vary from 150° 
Fahr. tọ 240° Fahr.—a temperature of about 
160° Fahr. being, however, found most suitable. 
The. heating is advantageously etfected by 
causing a jet of steam to rise through the mass, 
or the mixture may be conveniently heated in a 
closed vessel, say of cast iron provided with 
stirrers, motion being given to the vessel, the 
stirrers, or both. After the incorporation, the 
paste so formed is thinned down to the required 
consistency for use with a weaker solution of 
silicate of soda in water. Colouring matter of 
any desired kind may be added to the reduced 
asbestos and silicate solution whilst they are 
being incorporated together. The proportions 
of the materials used may be varied to suit 
difforent requirements, but the proportions and 
method of treatment above described are those 
which the patentee prefers for the standard. 


Silicate of potash may be used instead of silicate 
of soda. 


made copper harder and more fusible, but the dis- 
covery was made independently in the New World, 


before there was any contact with Europeans, were 
of bronze of the ordinary composition. The bronze 
eriod of Britain was well illustrated by relics 
(representations of which were shown on the wall). 
ere were swords, spear-heads, daggers, shields, 
chisels, gouges, and hatchets or axes. In the last- 
named weapons the 
socket from the flat blade was traced in curious 


into this country from abroad. The bronze-using 


manufacture of ornaments, and a dagger had been 
found in Wiltshire as delicately inlaid with gold as 
any ornament of our own time. But man’s history 
in this stage might be better read on the Continent 
than at home. In Switzerland, Italy, and the 
South of France the foundations had survived of 
the artificial islands carried on piles above the 
water which the men of those days built to protect 
themselves against their enemies or wild animals. 
Those men were hunters and fishermen; to some 
extent too they were husbandmen, and reaped 
their corn with sickles of bronze. They made 
vessels of clay, they could spin and weave both 
linen and woollen cloth, they possessed domestic- 
ated animals—the dog, ox, sheep, goat, and even 
the horse. Besides bronze, they used flint for their 
weapons and other appliances, and made utensils 
of jet and amber. The number and varieties of 
instruments of that metal found in Britain seemed 
to carry us back to 1200 or 1400 B.c. as the begin- 
ning of the bronze period. But the flint arrow 
heads and scrapers and the use of stone for 
battleaxes carried us back to a still earlier 
chapter of unwritten history. It was astonishin 

that men in so low a stage of civilisation should 
have been able to furnish themselves with so 
many and such perfect appliances made of stone— 
hatchets and adzes of flint, with carefully ground 
edges, hollowed chisels, drills, hammers, knives, 
and saws. The presence of spindle-whorls—the 
small fly-wheels by which hand-spinning is carried 
on—proved that the art of spinning was known, 
and charred fragments of woven garments had 
been found in the lake dwellings of that primitive 
time. Wheat, barley, and millet, too, were culti- 
vated, and the apple and pear were not only eaten, 
but stored up for winter consumption. It was im- 


UNWRITTEN HISTORY, AND HOW 
TO READ IT. 


HE lecture to the ‘‘ operative classes” during 

_ the meeting of the British Association was 
delivered on Saturday evening by Mr. John Evans, 
D.C.L., F.R.S., on “ Unwritten History, and how 
to Read it.” Commencing with a few remarks on 
the origin of the practice of delivering the lecture, 
he went on to say that it was not easy to finda 
suitablesubject, which should, he considered, be pos- 
sessed of some local interest. He thought if he 
spoke of those who in remote times had lived and 
laboured in this part of the globe, he should have 
a theme of general human interest. If, in addition 
to giving particulars of their mode of life, he pointed 
out the methods by which our knowledge of the 
manners and customs of remote antiquity was 
obtained, he should assist his hearers to appreciate | possible to trace the beginnings of that Neolithic 
the value or the application of scientific methods to period, as it had been called, although we might 
the study of the past, and to feel that our know- | fix within some centuries the time at which bronze 
ledge of antiquity rested upon something more | began to supersede stone as material for the most 
secure than vague conjecture. The neighbourhood | necessary utensils of life. But the circumstances 
was the home of some of the witnesses he would | under which the implements of those days were 
oall. Our best evidence of what must have been | found proved that the general physical features of 
the condition of occupants of the earth without the | the country, the alternation of hill and dale, and 
most simple appliances of modern civilisation was | the beds of streams, were much the same as they 
to be found in the relics of the past found buried | are in the present, Inthe facts which he had men- 
in the earth. The town was formerly known as | tioned there was little to prove the inaccuracy of 
Hamtune, and Northampton had the same name; | the popular chronology which fixed the creation of 
and North and South were prefixed for distinction. | the world about 6,000 years ago. But within the 
Ham was home, and Tune was probably derived | last 20 years a marvellous vista of antiquity had 
from the name of the river in each case. Going | been opened out to us by the researches of geolo- 
back beyond the Roman occu ation of the island, | gists. The drifted deposits of the Test and the 
we entered the border of the omain of unwritten | Itchen, and more strikingly those of the Avon, 
history. The ancient Britons had coins ; particular | which joined the sea at Christchurch, proved that 
forms had been found in particular districts ; tho} the earth was many times older than she had for- 
inscriptions on some determined the names of British | merly been supposed to be. Some of thoso drift- 
oes and the districts in which they reigned. | beds were as much as 90 or 100ft. above the 
: ants and Sussex were found coins | existing river, and it must have required an enor- 
struck by two princes as to whom written | mous amount of time to scoop out channels of 
history was silent. In the southern counties, | such a depth. The discovery also of the bones of the 
and especially in Kent, coins had been | elephant, rhinoceros, hyna, lion, and reindeer, of 
found which were, no doubt, imitations of those | the pouched marmot, and the Greenland lemming 
made by ripe the father of Alexander the Great. | pointed to climatic conditions as diverse as could 
There was evidence of an uninterrupted succession | well be imagined from those under which we now 
of coins copied the one from the other. The coins | lived. At Southampton itself there were beds of 


the chronological periods of which would vary in 
different parts of the world. It was not known 
when if was discovered that an admixture of tin 


for some of the weapons and tools of Peru, made 


adual development of the 


detail, and the conclusion was drawn that the art 
of casting hatchets with a socket was introduced 


people were skilful both in founding and in the 


old gravel capping the hill at the common 150ft. 


‘above the sea level, and yet the top of that hill 


must at one time have been a valley surrounded 
with hills. Thus the aptness of the comparison 
‘6 ag old as the hills” was lost, for l 
“ The hills are shadows, and they flow 
From form to form, and nothing stands. 
They melt like mists, the solid lands, 
Like clouds they shape themselves and go.” 


The Stone Age was divided into two periods. That 
which he had been describing was called the Sur- 
face Stone or Neolithic Period, while the earlier 
times had been designated the Paleolithic or Ancient 
Stone Period. The implements of the earlier era 
were of ruder construction, and never had their 
edges ground. Those implements had been gene- 
rally found in the river drift, whence arose the 
term, the ‘‘ River-drift Period.” Yet a great gulf 
of time was fixed between these two periods. There 
was little doubt that the gravels which now capped 
Hengistbury Head, Barton, and Hordle, 100ft. 
above the sea, were originally deposited in the bed 
of a river which flowed in an easterly direction, 
and that the Needles at Alum Bay were the 
shattered and seaworn remains ofan extension of 
the great chalk ridge of High Down, westward 
from Freshwater. There must have been a time 
when the chalk downs of Dorset and the Isle of 
Wight formed one continuous ridge, and the island 
was not separated from England by any arm of the 
sea. In those days, the rivers at Poole, Christ- 
church, Lymington, and Exbury, must have con- 
tributed to form one river flowing from east to 
west, which in the course of time had widened out 
until it became the Solent Sea and Spithead. Thus 
he had shown, though necessarily in an imperfect 
manner, that the history of man might be carried 
so far back into a dim past; and even Egyptian 
chronology, extending as it did over thousands of 
years, appeared but to cover a small link in the 
chain of human existence. 


SIR W. THOMSON ON THE TIDES, 


HE Friday evening discourse during the meet- 
T ing of the British Association was delivered 
by Sir W. Thomson, who, after exhibiting and 
explaining his tide-gauge, tidal harmonic analyser, 
and tide-predicter, announced that the Committee 
of Recommendation had determined to recommend 
the continuance of the tidal harmonic analysis 
with a view to a more accurate valuation of the 
long period tides than has been hitherto obtained. 
From calculations which Mr. G. H. Darwin has 


already made, it seems that the earth’s rigidity 


may be about the same as that of an ideal globe of 


homogeneous steel of the same dimensions. A 
‘much more accurate valuation is expected from 


the labours of the committee. The solar, semi- 
annual and annual tides, which are of high im- 
portance, will also be investigated. The learned 
professor described the difficulty he felt in answer- 
ing the question, ‘‘ What is meant by the tides? 
They were motions of water on the earth due to 
the attraction of sun and moon. There were places 
where lunar tides vanished altogether, and where 
there was only a rise and a fall once in the solar 
day, or twice in the solar day. There are places 
where the water rises and falls according to the 
sun, and not according to the moon; but such rises 
and falls may depend on other causes than those 
which we now know to be essential to the lunar 
tide. We have winds depending on the sun, 
and changes of temperature depending on the sun. 
The barometer has regular diurnal periods of 
change. It is a little higher in the forenoon 
somewhere about 10 o’clock, a little higher again 
about 10 o’clock at night, a little lower about 4 in 
the afternoon and about 4 in the morning. We 
must be ready, then, to expect rises and falls in the 
water depending on the heating power of the sun, 
either directly, or indirectly. It is necessary to 
separate these motions of the waters from others. 

e had to explain, and in doing this to consider 
variations of sea level at different times of the year, 
and to remember the existence of monsoons and 
trade winds. We have certain regular annual 
rises and falls of water depending on the winds, 
which change with the seasons of the year. These 
he excluded, but one very interesting point in the 
theory of tides proper is a solar annual tide, and 
again, a solar semi-annual tide. The earth being 
nearer to the sun in January than in July, the 
action of the sun will operate more powerfully on 
the waters of the earth in our winter than in our 
summer. We wish to find by observation how 
much this effect of the sun’s attraction is. 'I'he 
results of observation are utterly inexplicable on 
the theory of gravitation. We are forced then to 
look to the meteorological influence—the great dis- 
crepancies between the result of observation upon 
the average sea-level from day to day throughout 
the year, and what we should expect from a purely 
gravitation theory of the rise and fall of the sea. 
But meteorological rises and falls he excluded from 
the denomination of tides; they were disturbing 
influences baffling inquiry. They did not affect 
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the lunar influence. But did not the weather 
change with the moon? Careful observations with 
the barometer, thermometer, and anemometer at 
the times of new moon, full moon, and half-moon 
have failed to establish any relation whatever, and 
have proved, on the contrary, that if there is any 
dependence of the weather on the phases of the 
moon it is only to a degree quite imperceptible to 
ordinary observation. The discoverer of gravita- 
tion failed to reap the fruit of his discovery in 
explaining rises and falls of the waters of the sea; 
it was reserved to Newton to explain them on 
dynamical principles, and he left his successors 
to work out his theory of tide-generating force. 
The first rough view of the case was that the moon 
attracted the waters of the earth towards herself, 
and heaped them up on this side of the earth. 
That was not so; it would be so if the earth and 
the moon were stuck on the two ends of a strong 
bar and put at rest in space, but there was no such 
rigid bar. Why did not the moon fall towards the 
earth? According to Newton’s theory, the moon 
is always doing so. Newton compared the fall of 
the moon with the fall of a stone at the earth’s 
surface. Why did it not come.down? Could it 
be always falling and never come down? That 
seemed impossible. It was always falling, but it 
had a motion perpendicular to the direction in 
which it was falling, and the result of the con- 
tinual falling was simply a change of direction of 
its motion. That was simply the dynamical theory 
of centrifugal force. If a stone were thrown hori- 
zontally it descended in a parabola, the stone falling 
away from the line in which it was thrown; so it 
was with the moon. It was seen always to be 
faliing from the present direction and from the 
further altered line, and so it might be always 
falling and never coming down. The parts of the 
moon nearest to the earth were falling most 
rapidly, the parts further from the earth least 
rapidly, Each preserved a constant distance, or 
very nearly a constant distance, from the common 
centre of gravity of the two. The earth experienced 
according to its mass a force depending on the 
average distance. The result clearly was, then, 
a tendency towards the moon and from the moon, 
and thus, in’a necessarily imperfect manner, he 
had explained to them how it was that the waters 
were not heaped up on the side next the moon, but 
were drawn up towards the moon, and fell 
away from the moon, 89 as to tend to form an oval 
figure. The result of calculations founded upon 
those principles might be illustrated by an 
exceedingly delicate spring-balance, having a piece 
of lead, iron, or brass upon it. It would be found 
that when the moon was overhead the weight 
would be diminished by a six-millionth part. 
Again, when the moon was under foot at lunar 
midnight, there would be an apparently increased 
heaviness. Thus the moon’s attraction made a 
variation in the apparcnt heaviness of bodies 
amounting to one six-millionth part above and 
below the mean valus. ‘Ihe same result might be 
attained by a plummet, which would be found to 
be drawn aside by ons 12-millionth part of its 
length, when the moon was off the vertical. Such 
observations gave the answer to very important 
questions regarding the condition of the earth. 
When the moon was in quarters, as it was called, 
its influence was greater than that of the sun. 
Why? Because it was 400 times as near, though 
enormously less massive. Calculating the moon’s 
mass and the sun’s mass, the lunar influence was 
2 1-10th times that of the sun in respect of solar 
tides. The lunar tide-generating force was thus 
more than double the solar. The sun and moon 
acted conjointly, and when they produced opposite 
effects the tide-generating force was their differ- 
ence. Another question arose: Would not the 
whole earth yield under the influence of these 
forces? Would not the six-millionth part of the 
whole force of gravity operating in different direc- 
tions squeezs the earth out of shape’ It would 
be so were it not for the enormous rigidity 
of the earth. That consideration sufficiently 
disposed of the theory that the earth was 
a mere crust 40 or 50 miles thick and 
filled with molten lava. The inference was that 
the earth had, on the whole, a rigidity greater 
than that of a globe of steel of the same dimensions, 
Recurring to the tides, Sir W. Thomson observed 
that the results of the theory which he had been 
setting forth, coincided with the actual observation 
of the tides. Tides werc considerably greater when 
the moon was nearest the earth, and less when she 
was furthest from the earth. The variations in 
the tides due to the difference of distance of the 
moon from the earth were called lunar ecliptic 
tides, the expression “‘ tide ” being used for any of 
the constituents of the mean action. There was 
the mean solar tide in the first place, andthe mean 
lunar tide in the second. The sum of the effects of 
the sun and the moon was a compound luni-solar 
tide. To take an illustration from the wind, there 
was what he might call spring and neap sounds, 
alternately loud and soft. When the two pro- 
duced their effect together there was a spring tide, 
as it were, of sound; when the two were going in 
Opposite directions there was a neap or scanty 
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effect of sound. If the two influences—that of the 
sun and that of the moon—were equally loud, the 
alternation would be from loud sound to silence; 
but if one was twice the amplitude of the other we 
should have a phenomenon comparable with the 
spring and neap tides. The alternation would not 
be from loudest to least loud, but from loudest to 
silence. He might then mention the important 
experiments carried on by Mr. George and: Mr. 
Horace Darwin ina pendulum so delicately hung 
as to be sensible of the very smallest effect. They 
found incessant variations, which went to prove 
that the palpitation of the earth was traceable to 
local disturbances, such as the traffic of a town. 
These palpitations were in effect minute and ‘un- 
ceasing errthquake tremors, which completely 
masked the delicate regular periodical variation 
which their pendulum would have shown had the 
earth been worthy of its name terra firma. 


RECENT ADVANCES IN PHOTO- 
GRAPHY.—VI.* 
By Capt. ABNEY, R.E., F.R.S. 


WISH to commence this evening by showing 
you the production of a positive picture from 
a positive picture; not that there is anything 
essentially novel init, but it points to a moral to 
which I shall presently have to draw your attention. 
What I propose to do, is to take some sensitive 
iodide paper, expose it to light, and then soak it in 
a weak solution of potassium bromide, and next 
expose it behind a positive on glass. On deve op- 
ing, I think the probabilities are that we shall ' get 
a positive picture. It is perfectly immaterial, as I 
am going to expose it to light, whether the paper 
sees the light now or not, and the small modicum 
of light we have here will make very little difference 
to this comparatively insensitive paper. I now 
burn a small quantity of magnesium wire, in order 
to fully expose the sensitive surface. If I were to 
put a developer on that paper as it is now, it would 
at once blacken. Instead of applying the developer, 
I will place it in the solution of potassium bromide, 
then expose it under a transparency, and subse- 
quently develop it. I will give it rather a pro- 
longed exposure, for this paper is not ve 
sensitive, and of course, the time in which this 
positive is produced depends on the sensitiveness. 
[A lantern image was thrown on the paper.] 
Half a minute with this light would be sufficient, 
but for safety’s sake I will give 20 seconds longer. 
I will now develop the picture with ferrous oxulate, 
and a positive instead of a negative appears, as it 
would doin the ordinary way. In other words, 
the lights are reversed. 

Before I draw any conclusion as to this, I will 
show what part of the spectrum produced this 
positive picture, because this is an important item 
in the deduction I shall have todraw. Iwill take 
another similar piece of paper, and throw the 
spectrum upon it. You will recollect that we 
applied a solution of bromide of potassium to an 
exposed piece of paper, and that if was then ex- 
posed to the image. I will, therefore, expose this 
second piece of paper to the light from the mag- 
nesium wire, as before, and immerse it in a dish in 
which there is a solution cf potassium bromide, and 
place it in the spectrum. I leave it to be acted 
upon for about half-a-minute. This I propose to 
develop on the screen, so that you may see 
absolutely the part of the spectrum which affects 
the paper. If everything goes right, there ought 
to be a bleaching action in the blue rays, and the 
red rays also will exert a bleaching action if the 
exposure is continued for some time. __. 

Now, if you will allow me, I will point the 
moral. These may seem paltry experiments to 
bring before an audience, but those of the audience 
who are interested in gelatine plates, and I believe 
there are a great many here who are, will now, 
perhaps, be able to draw an inference equally well 
with myself. All gelatine plates, without excep- 
tion, I believe, are prepard with an excess of 
soluble bromide, and I will now ask you to con- 
sider what happens, supposing any bromide is left 
in the film. While the light is acting on the film, 
the bromide of silver is decomposed, and at the same 
time the bromide of potassium (or ammonium), is 
also being decomposed, and undoing the work that 
the light has done upon the bromide of silver; so 
that you see that the sensitiveness really got by 
gelatine plates with an excess of soluble bromide is 
only the difference between the effect of the light 
on the silver bromide, and on the bromide of 
potassium (or ammonium). I think those two ex- 
periments ought definitely to settle that gelatine 
plate-makers have not, as yet, obtained the highest 
sensitiveness possible, simply because they prepare 
their emulsions with an excess of soluble bromide. 
I may say with reference to this, that Dr. Eder has 
recently shown that on immersing gelatine plates 
in a weak solution of “silver nitrate (in which is a 
little citfic acid), though strong enough to neutralise 
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any soluble bromide which may be left behini, an 
increase.of sensitiveness, two or three-fold, is pro- 
duced. The problem to be solved by gelatine p at. 
makers is this—How to get rid of any possible ex- 
cess of soluble bromide in their gelatine films? 
When they do that, no doubt they will get more 
more rapid plates even than they have done at pre- 
sent. I will now show on the soreen those interested 
in the chemistry of the subject the formula which 
represents the action which takes place— 


(I.) 2Ag:I + 2KI + H:O + O = 4AgI + 2KHO 
(II.) 2Ag, Br + 2KBr + H:0 +0 = AgBr + 2KHO 


In the first equation ( 1 we have silver iodide, 
but a similar formula (II.) applies to bromide of 
potassium, and bromide of silver. In (1.) there is 
sub-iodide of silver, iodide of potassium, water and 
oxygen, and that forms iodide of silver, ‘potash, 
and iodate of potassium. When you have more 
iodine or bromine liberated, we get— 


(III.) 6I + 6RHO = 5KI + KIO, + 3H,0 


or the iodine and potash combine, and form fresh 
tassium iodide, water, and iodate of potash. 
en this reaction is finished, we have to go back 
to the equation (I.), and the same decomposition is 
repeated. —The oxygen of course is a crux ; where 
does it come from? It comes from theair. It 
will find its way through the gelatine. Gelatine is 
not impervious to the air. Dr. Eder has very 
recently found that this reaction does nut take 
place when there is no oxygen present. So that 
you see, in order for this reaction to take place, 
there must be oxygen obtainable from some ox- 
ternal source. If you prepare your emulsion with 
hydrochloric acid, as some do, you have nitric acid 
left in the film, and that will supply the necessary 
oxygen for this formula to take effect. I need not 
enter into details of what takes place with the 
nitric acid, it is sufficient to say thatthe nitric acid 
will supply the oxygen. . 

This leads me next to consider what causes the 
destruction of the photographic image. You may 
destroy the image on a photographic plate, or 
photographic paper, by any substance which will 
readily part with oxygen. You can destroy it, for 
instance, by bichromate of potash ; you can destroy 
it by any of the ferric salts; or you can destroy it 
by oxygen-yielding substances, like permanganate 
of potash ; ozone, peroxide of hydrogen, or hydroxy}; 
in fact, there is hardly any substance which will 
part with oxygen which will not destroy the 
developable image; the photographic image re- 
mains behind as a rule, though not always, but 
these reagents prevent it becoming developable. 
Here is a paper prepared with bromide of silver, 
which has been already exposed behind a negative. 
After immersion in water, I propose to apply to it 
some of these destructive agents which I have 
already mentioned. First I will giveit a streak ot 
bichromate, next ferric oxalate, and next per- 
manganate of potash. If everything goes 2ight, 
on those parts to which these solutions have been 
applied, the image will be destroyed, or almost de- 
stroyed, and a. little longer application of the 
solution would entirely destroy it. This de- 
monstrates then that oxidising agents will destroy 
the devolopable image. 

Now, I do not wish to detract from any developer, 
but this shows you the care you should take in seo- 
ing that your ferrous oxalate developer is tolerabl 
fresh, for you have a large proportion of ferrie 
oxalate present with it, it will be very liablo te 
‘slow’? your plates, and those who are photo- 
graphers will know what that means. If you 
take your pyrogallic acid which has been fully 
oxidised, you will find that it will play you the 
same trick as this ferric oxalate does, so that 
neither the ordinary alkaline developer nor tho 
ferrous oxalate developer is certain to give you the 
best results unless it is fresh. Photographers take 
warning, and when using a ferrous oxalate deve- 
loper, use it fresh! If you use the ferrous-citre- 
oxalate which í have introduced so often to your 
notice, you get the same result ; it hasthe samo bad 
qualities that the ferrous oxalate has. 


(To be concluded.) 
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Ebonising.—How to make woods, such as 
cherry, mahogany, {c., look like ebony is often 
desirable, and a correspondent of the Jub gives the 
following directions :—To imitate black ebony, first 
wet the wood with a solution of logwood and cop- 
peras, boiled together, and laid on hot. For this 
purpose 20z. of logwood chips, with 1}oz. of cop- 
peras, to a quart of water, will be required. When 
the work has become dry, wet the surface again 
with a mixture of vinegar and steel filings. This 
mixture may be made by dissolving 20z. of steel 
filinzsin one-half pint of vinegar. When the work 
has become dry again, sandpaper down until quite 
smooth. Then oil and fill in with powdered drop- 
black mixed in the filler. Work to be ebonised 
should be smooth and free from holes, &o. The 
work may receive a light coat of cathe a 
varnish, and then be rubbed with finely pulverised 
pumice-stone and linseed oil until very smooth. 
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THE ADDRESS IN MATHEMATICS 


AND PHYSICS. 


T address in Section A was delivered by the 

president, the Right Hon. Lord Rayleigh, 
F.R.S., and was mainly occupied with a discourse 
upon the value and importance of measurements. 


ven, said the president, where we may fairly sup- 
pose that the fundamental principles are well 
established, careful and often troublesome work is 


necessary to determine with accuracy the constants 
which enter into the expression of natural laws. In 


many cases the accuracy desirable, even from a 
practical point of view, is hard to attain. In many 
others, where the interest is mainly theoretical, we 
cannot afford to neglect the confirmations which our 
views may derive from the comparison of measure- 
ments made in different fields and in face of differant 
experimental difficulties. Examples of the inter- 
Popen cence of measurements apparently distinct 
ill occur to every physicist. I may mention the 
absolute determinations of electrical resistance, and 
of the amounts of heat developed from electrical 
and mechanical work, any two of which involve 
also the third, and the relation of the veiocity of 
sound to the mechanical and thermal properties of 
air. Where a measurement is isolated, and not 
likely to lead to the solution of any open question, 
it is doubtless possible to spend upon it time and 
attention that might with advantage be otherwise 
bestowed. In such a case we may be properly 
satisfied for a time with work of a less severe and 
accurate character, knowing that with the progress 
of knowledge the way is sure to be smoothed both 
by a better appreciation of the difficulties involved, 
and by the invention of improved experimental ap- 
pliances. I hope I shall not be misunderstood as 
anderrating the importance of great accuracy in its 
proper place if I express the opinion that the desire 
or it has sometimes had a prejudicia] effect. In 
cases where a rough result would have sufficed for 
all immediate purposes, no measurement at all has 
been attempted, because the circumstances rendered 
it unlikely that a high standard of precision could 
be attained. Whether our aim be more or less am- 
bitious, it is important to recoguise the limitations 
to which our methods are necessarily subject, and 
as far as possible to estimate the extent to which 
our results are uncertain. The comparison of esti- 
mates of uncertainty made before and after the 
execution of a set of measurements may sometimes 
be humiliating, but it is always instructive. 
Even when our results show no greater dis- 
crepancies than we were originally prepared 
for, it is well to err on the side of modesty 
in estimating their trustworthiness. Per- 
haps I may be allowed to illustrate my 
meaning by reference to a subject which has 
engaged a good deal of my attention for the last 
two years—the absolute measurement of electrical 
resistance. The unit commonly employed in this 
country is founded upon experiments made about 
twenty years ago by a distinguished committee of 
this Association, and was intended to represent an 
absolute resistance of 10° C.G.S., i.e. one ohm. 
The method employed by the committee at the 
recommendation of Sir W. Thomson (it had been 
originally proposed by Weber) consisted in 
observing the deflection from the magnetic 
meridian of a needle suspended at the centre of a 
coil of insulated wire, which formed a close circuit, 
and was made to revolve with uniform and known 
speed about a vertical axis. From the speed and 
deflection in combination with the mean radius of 
the coil and the number of its turns, the absolute 
resistance of the coil, and thence of any other 
standard can be determined. About ten years 
later Kohlrausch attacked the problem by another 
method, which it would take too long to explain, 
and arrived/at the result that the B.A.unit was equal 
to 1:02 ohm—about two per cent. too large. Row- 
land, in America, by a comparison between the 
steady battery current flowing in a primary 
coil with the transient current developed in a 
second coil when the primary current is re- 
versed, found that the B.A. unit was -991 ohm. 
Lorentz, using a different method again, found 
980, while H. Weber, from distinct experiments, 
arrived at the conclusion that the B.A. unit was 
correct. It will be seen that the results obtained 
To highly competent observers range over 
about four per cent. Two new determinations 
have lately been made in the Cavendish laboratory 
at Cambridge, one by myself with the method of 
the revolving coil, and another by Mr. Glazebrook, 
who used a modification of the method followed by 
Rowland, with the result that the B.A. unit is -986 
ohm. I am now engaged upon a third deter- 
mination, using a method which is a modification 
of that of Lorentz. Bulky records of crude and 
uninterrupted observations are not science, nor 
even in many cases the raw material out of which 
science will be constructed. The door of experi- 
ment stands always open ; and when the question is 
ripe, and the man is found, he will nine times out 
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of ten find it necessary to go through the work 
again. When an unexpected effect is observed, the 
question will arise whether or not an explanation 
can be found upon admitted principles. In re- 
peating, at the beginning of the eat the well- 

nown experiment of the inaudibility of a bell rung 
in vacuo, Leslie made the interesting observation 
that the presence of hydrogen was inimical to the 
production of sound, so that not merely was the 
sound less in hydrogen than in air of equal pressure, 
but that the actual addition of hydrogen to rare- 
fied air caused a diminution in the intensity of 
sound. How is this remarkable fact to be 
explained ? Does it prove that, as Herschel was 
inclined to think, a mixture of gases of widely 
different dexsities differs in its acoustical propertie 
from a single gas? These questions could scarcely 
be answered satisfactorily but by a mathematical 
investigation of the process by which vibrations 
are communicated from a vibrating solid body 
to the surrounding gas. Such an investigation 
founded exclusively upon principles well esta- 
blished before the date of Leslie’s observation 
was undertaken years afterwards by Stokes, 
who proved that what Leslie observed was 
exactly what ought to have been expected. The 
addition of hydrogen to attenuated air increases the 
wave-length of vibrations of given pitch, and con- 
sequently the facility with which the gas can pass 
round the edge of the bell from the advancing to 
the retreating face, and thus escape those rarefac- 
tions and condensations which are essential to the 
formation of a complete sound wave. Examples 
such as this, which might be multiplied ad libitum, 
show how difficult it often is for an experimenter 
rightly to interpret his results without the aid of 
mathematics. By direct observation one of the 
most experienced and successful experimenters of 
the last generation convinced himself that light of 
definite refrangibility was capable of further 
analysis by absorption. It has happened to myself, 
in the course of measurements of the absorbing 
power of various media for the different rays of the 
spectrum, to come across gi toed at first sight 
strongly confirmatory of Brewster’s views, and I 
can therefore understand the persistency with which 
he retained his opinion. ut the possibility of 
further analysis of light of definite refrangibili 
(except by polarisation) is almost irreconcilable 
with the wave theory, which on the strongest 
grounds had been already accepted by most of 
Brewster’s contemporaries; and in consequence his 
results, though urgently pressed, failed to convince 
the scientific world. Further experiment has fully 
justified this scepticism, and in the hands of Airy, 
Helmholtz, and others has shown that the pheno- 
mena by which Brewster was misled can be explained 
by the unrecognised intrusion of diffused light, The 
anomalies disappear when sufficient precaution is 
taken that the refrangibility of the light observed 
shall really be definite. 


THE ADDRESS IN CHEMISTRY. 


Tho address in Section B was delivered by the 
president, Prof. G. D. Liveing, F.R.S., who said 
that if he were asked in what direction chemical 
science had of late been making the most important 
advances, he should reply that it was in the attempt 
to place the dynamics of chemistry on a satisfactory 
basis, to render an account of the various pheno- 
mena of chemical action on the same mechanical 
principles as are acknowledged to be true in other 
branches of physics. He could not say that 
chemistry could yet be reckoned among what are 
called the exact sciences, that the result of bring- 
ing together given matters under given circum- 
stances.could yet be deduced in more than a few 
special cases by mere mathematical processes from 
mechanical principles, but that some noteworthy 
advances have in recent years been made, which 
seem to bring such a solution of chemical problems 
more nearly within our reach. In the first place, 
notwithstanding the slowness with which new idcas 
replace old familiar images, the molecular theories 
developed by Clausius, Clerk-Maxwell, and Boltz- 
mann, and by Sir W. Thompson, have been long 
enough before the world to have greatly loosened 
the hold upon our minds of many old notions. 
The vortex theory, whether we thiuk it probable 
or not, at least gives us a standing ground for the 
assertion that the supposed impenetrability of 
matter, and the curious compound of nucleus and 
atmosphere which had been invented to account 
for elasticity, are not necezsary assumptions. The 
kinetic theory of gases has analysed for us the 
different motions of the molecules in a mass of 
matter, and has facilitated the conception of 
the part which heat plays in chemical action. 

Proceeding with his remarks, Prof. Liveing re- 
ferred to two hypotheses which have created a 
little interest lately. ‘Phe notion that there is but 
one elementary kind of matter is at least as old as 
Thales, and underlies Prout’s hypothesis that the 
atomic weights of our elements are all multiples of 
that of hydrogen. This famous hypothesis has gone 
up and down in the scale of credibility many 
times during the present century. Quite recently, 
said the speaker, a fresh revision of the combining 


ty | in the comet. 
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weights has been made on the other side of the 
Atlantic by Professor F. W. Clarke, who, on the 
whole, concluded that Prout’s hypothesis, as 
modified by Dumas, is still an open question—that 
is to say, his final numbers differ from whole 
multiples of a common unit by quantities 
which lie within the limits of errors of ob- 
servation and experiment. Let us turn again 
to the evidence afforded by our most power- 
ful instrument for inspecting the inner con- 
stitution of matter, the spectroscope. A few years 
ago Mr. Lockyer supposed that the coincidence of 
rays emitted by different chemical elements, 
particularly when those rays were developed in the 
spark of a powerful induction coil and in the 
high temperatures of the sun and stars, gave 
evidence of a common element in the composition 
of the metals which produced the coincident rays. 
Later results cannot fail to shake our belief in the 
existence of any common constituent of the 
chemical elements; but it does not touch the 
evidence which the spectroscope affords us that 
many of our elements, in the state in which we 
know them, must have a very complex molecular 
structure. Professor Liveing said he could not dis- 
miss the subject of chemical dynamics without 
alluding to the ingenious theory by which the 
President of the Association has proposed to 
account for the conservation of solar energy. Com- 
menting on this, he remarked that if it be true that - 
the compounds are decomposed by absorbing the 
sun’s rays, we ought to find in our atmosphere the 
products of decomposition ; we ought to find it in 
free hydrogen, carbonic oxide, and acetylene or 
some other hydrocarbons. The hydrogen, from its 
small specific gravity, would not be concentrated in 
the lower regions of our atmosphere in the same 
proportions as the denser gases, but carbonic 
oxide and hydrocarbons could not fail to be de- 
tected in the air if they formed any sensible pro- 
portion of the gases in the planetary space. Dewar 
and he had recently shown that if nitrogen already 
in combination, as, for instance, ammonia, be 
brought into a hydrocarbon flame, cyanogen 18 pro- 
duced in sufficient amount to give in a photograph 
(though not so as to be directly visible) the 
characteristic spectrum of cyanogen as it appears 

Tt is therefore, he said, no longer 
necessary to make any other supposition to account 
for the cyanogen bands in the spectra of comets, 
than that ammonia, or some such compound of 
nitrogen, is present as well as hydrocarbons in a 
state of ignition. 


THE ADDRESS IN GEOLOGY. 


The address in Section C was delivered by the 
president Mr. R. Etheridge, F.R S., who referred 
to the geological features of the district, and gave 
an epitomised history of the work that had been 
done in the Hampshire basin, the channel, ond the 
opposite coast. In Selsea, said the President, I 
draw attention to a locality of extreme interest 
both to the geologist and archeologist, where cause 
and effect are manifested in botli investigations, 
the historical portion being based upon physical 
causes and changes that have long been and still 
are going on, to modify the form, extent, and 
structure of the Sussex coast, from the mouth of 
Chichester Harbour to Littlehampton and Bognor. 
The peninsula of Selsea is celebrated in English 
history as one of the places where Christianity was 
first taught in this country. It was one of the 
most ancient Saxon establishments. This penin- 
sula was granted by Edilwalch, King of the South 
Saxons. to Wilfred, the exiled Bishop of York, 
about the year 680 At that time it is stated to 
have contained 5,220 acres of land, with 85 families 
anid 250 slaves. The parish now contains only 
2,880 acres, 2,340 having been slowly denuded 
away by the action and encroachment of the sea. 
This encroachment and destruction during the past 
800 years has been very extensive. The creek 
called Pagham Harbour, on the south-east side of 
the Bill or peninsula, was due to an irrnption be- 
fore the year 1345, when 2,700 acres of laud were 
destroyed. The site of the ancient cathedral and 
episcopal palace of Selsea, believed to have been 
situated to the south-east of the present church of 
Pagham, is no longer to be determined, but there 
isno reason to doubt but that it stood nearly a 
mile out in what is now sea. Weareled to believe 
that when Selsea became known to the English 
nation is was an island, and that in Bede’s time 
the process of silting up the estuary must have 
commenced, and the completion of this process 
would seem to have been before the Conquest. The 
action of the tides on this coast carries the sand 
and shingle from west to east, therefore the 
gradual wasting which hus taken place on the 
shore of Bracklesham Bay has served to supply a 
large portion of the material of which these 
marshes are formed. The ground on which Sel- 
sea, Bognor, Littlehampton, Worthing, and other 
places on the Sussex coast westward of Brighton are 
built, is of very recent formation, being composed 
of gravels, sands, and loam belonging to the post- 
pleiocene or pleistoceno series. 
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THE ADDRESS IN MECHANICAL 


SCIENCE. 


The address in Section G was delivered by Mr. 
John Fowler, C.E., who said that in the future 
the present age will be remembered chiefly for the 
vast strides which have been made in the advance- 
ment of mechanical science. The civil engineer is 
essentially a product and a type of the latest de- 
velopment of the present century. The work 
which above all others would have astonished and 
perplexed our ancestors is the little one known 
to all the civilised world as ‘‘Bradshaw.’’ The 
President then made some remarks on the 
speed and regularity of the train service, and 
contrasted it with the achievements at the opening 
of the Liverpool and Manchester Railway half a 
century ago. An essential condition of the attain- 
ment of high speed on the railway is that the stop- 
ping places be few and far between. On the 
Metropolitan Railway no sooner has a train acquired 
a reasonable speed than the brakes have to be 
sharply applied to pullit up again. Sixty per cent. 
of the whole power exerted by the engine is 
absorbed by the brakes. In other words, with a 
consumption of 30lb. of coal per train mile, no less 
than 18lb. are expended in grinding away the brake 
blocks, and only the remaining 12lb. in doing the 
useful work of overcoming frictional and atmo- 
spheric resistances. Comparatively high speed and 
economy of working might be attained on a railway 
with stations at half-mile intervals if it were 
possible to arrange the gradients so that each 
station should be on the summitofahill. Anideal 
railway would have gradients of about one in 20 
falling each way from the stations, with a piece of 
horizontal connecting them. With such gradients 
gravity alone would give an accelerating velocity to 
the departing train at the rate of one mile per hour 
for every second ; that is to say, in half a minute 
the train would have acquired a velocity of 30 miles 
an hour, while the speed of the approaching train 
would be correspondingly retarded, without the 
grinding away of brake blocks. Could such an 
undulating railway be carried out, the consumption 
of fuel would probably not exceed one-half of that 
on a dead level railway, while the mean speed 
would be one-half greater. Although the required 
conditions are seldom attainable in practice, the 
broad principles should be kept in view by every 
engineer when laying out a railway with numerous 
stopping-places. The construction of tunnels was 
not one of the noveltiss presenting itself to railway 
engineers, for many miles of tunnel had been driven 
by canal engineers before a single mile of pas:enger 
railway had been built in this or any other country. 
To foreign engineers belongs the honour of having 
boldly conceived and ably accomplished tunnel 
works of a magnitude which would have appalled 
a canal engineer. Tunnels under broad navigable 
rivers and estuaries have been a subject of discus- 
sion by engineers for at least a ceutury, but ths 
only one at present completed is the unfortunat 
and costly Thamestunnel. Two important works 
.f the class are, however, now well in hand— 
namely, the Severn tunnel at Portskewct, and ths 
Mersey tunnel at Liverpool. One lesson enforced 
by the Thames Tunnel was the necessity of leaving 
a reasonable thickness of ground between the wate: 
and the tunnel. Inthe Severn tunnel the minimun 
thickness is t0ft., and in the Mersey tunnel 22ft 
The wilth of the river at the point of crossing of 
the former tunnel is 2} miles, and the mazimeun 
depth of the rails below high water 163ft. In the 
case of the Mersey tunnel the width is nearly three- 
quarters of a mile, and the depth liift. The 
‘hames tunnel, as almost every one knows, wes 
carried on by means of a special contrivances termed 
by Brunel a “shield.” No special appliances have 
becn adopted in the case either of the Severn or 
the Mersey tunnel. Both are driven in the ordinary 
way, but of course enormous pumping-power is 
required and hasbeen provided. Where no special 
appiiances are used in the construction of a sub- 
aqueous tunnel, it will be clear that an unknown 
risk is encountered. All may go well, and the 
engineer will then justly receive congratulations 
from every one for his boldness and success But, 
on the other hand, something may go wrong, 
even at the last moment, and the engineer 
then would be abused by the unthinking 
public for his temerity aud consequent failure. 
lu many cases of tunnels under estuaries, special 
appliances could be used which would obviate all 
risk and make the successful completion of the work 
a mathematical certainty. A tunnel over a milein 
length now in progress under the Hudson river at 
New York is being driven through a silty stratum 
by the uid of compressed air, and witha certain 
amount of success, as oply some twenty men have 
been drowned up to the present time. The principle 
upon which the compressed air is used, however, 
a false one, since it is merely forced into the tunnel 
with a view to uphold the ground by its pressure, 
like so much timbering, and not to oe out the 
water on the principle of a diving-bell. Itis clear, 
therefore, that the completion of the Hudson river 
tunnel, if the present system be persevered in, is 
purely a matter of conj:cture, aud all we can do is 
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preferred a general period of halfa minute. was 

a remarkable fact that at the present time they 
knew little or nothing of the sensitiveness ofthe 
spectrum under cer'ain various conditions, nS 
withstanding that such knowledge was absolute 
necessary for the purpose of givin stability to` 
numerous theories and urguments which were based 
on spectrum observations. The President said he 
thought the committee had a little exaggerated the 
difficulties regarding over-exposure. 


A Small Dynamo. 


Mr. W. H. Preece brought under the notice of 
Section A a new form of hand dynamo machine 
worked by twomen. Mr. Preece showed a small 
arc light and produced a good light with three 
Edison lamps. The E M.F. of the machine at full 
speed was 70 volts. The resistance of the field 
magnet was 4 ohms, and the resistance of the 
armature was 4 ohms. One capital Swan light 
would be produced if only one man worked the 
machine. The price of the dynamo itself without 
the mechanical construction was only £15. He 
strongly recommended the machine forits usefulness 
in homework or in the demonstrations of the 
lecture-hall. Mr. Ladd explained that a hand 
machine of his own would produce two Swan lights 
with the labour of one man. Mr. Swan feared that 
the imposition of a heavy royalty had restricted the 
use of Mr. Ladd’s machine, and as he understood 
Mr. Preece, the machine now described would be 
useful and cheap. Mr. Ladd having pointed out 
that the pricé quoted by Mr. Preece did not include 
the mechanical gearing, Mr. Preece said the cost of 


to hope for the best. The same remark applies, of 
course, to the Severn tunnel snd the Mersey tunnel, 
although in those cases the character of the ground 
is such that the contingencies are small in compari- 
son with those encountered in the construction of 
the Thames tunnel and the Hudson river tunnel. 
Nevertheless, unless special appliances of the nature 
of the pneumatic process be used, a subaqueous 
tunnel, whether it be the Channel tunnel itself or 
one but a few yards in length, must necessarily 
present an unknown risk. The prototype of all 
these tunnels is the one commenced at Rotherhithe 
in 1809, which was successfully driven a distance of 
900ft. under the Thames, and failed when within 
little more than 100ft. of the opposite shore.- A 
tunnel about 1} miles in length was commenced 
about ten years ago under the Detroit river in 
America, but was abandoned in a similar manner. 
So far good fortune has attended both the Severn 
and the Mersey tunnels, and there is, I am glad to 
say, every chance of its continuing. Ouly afew 
months ago I became aware of the fact that a 
scheme, identical in all its main features with my 
Humber tunnel project, had been suggested for 
adoption in the case of the Thames tunnel, in lieu 
of the plan proposed by Brunel. Fifty-nine years 
agoa working emith named Johnson proposed to 
construct the Thames tunnel without coffer-dams 
by making it in parts, 28ft. in length, each part 
having the ends temporarily stopped up and being 
constructed on the same principle as the diving- 
hell. If another tunnel be constructed under the 
Thames, which is far from improbable, as the re- 
quirements of below-bridge traffic necessitates some | the co 
such means of communication, it will be built in | this new dynamo was 350 francs, and an additional 
accordance with the plan suggested fifty-nine years £5 would complete the ere up of the in- 
ago by the working smith, and not on that of|strument. Itis designed by M. De Meritens. 
aoe ear) ae i m other nn yet Secondary Batteries. 

adon erry still is the only means o eoTY | Dr. Gladstone made a communication to the 


ehon te n P A A same section on the secondary batteries known as 
Parliament by the passing of the Forta STAEN aa the Plante or Faure accumulators, which have been 


during the present session, has given & practical A 

recognition of the truth that the inpro Yoman of proporea and E i a at pa 
: “nati `ect.? After | means of e . 

the Forth passage is a “nations! he hg S that can be obtained from one of these cells depends 


a careful consideration of the difficult problem, in A hich b 
concert with my able colleagues, Mr. T. E. Harri- | UPOD the quantity of peroxide of lead which canbe 
reduced, and it was shown bya consideration of 


son, the chief engineer of the North Eastern Rail- the chemical reaction which takes place that this 


way, and Mr. W. H. Barlow, chief engineer of the peroxide is somewhat rapidly destroyed by local 


Midland Railway, we unanimously advised the ‘ : 
i i action, both during rest and discharge. The great 
directors of the Forth Bridge Company to abandon obj ect to be overcome is to minimise this destructive 


the project of a suspension bridge, and to construct ! : ished th d 
a steel girder bridge of the uprecedented span of | action, Everyone, he said, Whe t Eo secondary 
1,700ft. Tho total length of the structure is 13 batteries to be successful. When they tg ai 
miles, and it includes two spans, as aforesaid, of fected they would be extromely valuable. i ne 
1,700ft., and two of 675ft., over the navigable important way of getting at the best oe ary 
channels on each side of Inchgarvie. The execution battery was to continue the ¢ xamination of c Adee 
of the work has been intrusted to me, and my in- cal reaction, with a view to getting a secondary 
tention is that the Forth Bridge shall be not only | battery which should not be subject to loss, ue 
the biggest, but the strongest and stiffest bridge should be free from local action and capable o th of 
yet constructed. Although great navigable rivers taining the electricity put into it for any ee o 
offer the most serious impediments to lines of com- | tìme that might be convenient.—An meer eee 
munication lying at right anyies to the direction of | versation arose, 1D which eed hee 
the stream, and necessitate such formidable under- | Wat whether the sulphate of lead torme he. nese 
takings as the Forth Bridge, with a clear headwa batteries is reduced or not by subs: quent ‘$ arging. 
of 150it. above high water, and the Severn tunnel, —The President (Lord Rayleigh) agree T z al 
at a depth of 163ft. below the same datum, still it minute and thorough investigation of the chemic 
must be remembered that such rivers were the eae ee be Bora ies ven Pa ors 
i io `n. | remain to be overcome in the seconda — 
earliest, and are yet the cheapest highways forin Sie WW Thomson also said that a great de al of in- 


land communication- vestigation into chemical theory, as compared with 


3 : ractical results, was urgenti wanted.— Prof. S. P. 
ABSTRACTS OF R EPORTS, Phompaou punted out nat Faure, in his earlier ex- 
PAPERS, &c- 


periments, met some of the difficulties by a process 
Report on the Ultra- Violet Spark Spectra. 


of alternately charging in different directions, and 

also by giving his battery periods of reat during the 

The report of the committee on the photographing | time of charging. When he charged his batteries 

of the ultra-violet spark spectra emitted by metallic | in this way he obtained from them a greater 

elements and their combinations was presented by electromotive forco. During the period of rest 

Professor Huntington. It stated that the chief | local action had been going ou, but the sulphate of 
objects to be gained from a knowledge of the char- 
acter of the spark spectra of metallic elements were 


lead deposited was by the subsequent charging it- 
self peroxidised, and thus a stronger perox'dation 
the means of readily identifying the metals by 


was obtained. He believed the best form of 
photographs of their line spectra; a knowledge of the | secondary battery was the old Planté accumulator 
alterations producible in the spectra of metallic salts | of 1860, pure and simple. 
by the presence of various non-metallic elements ; Report on Underground Waters. 
a knowledge of the alterations in spectra caused by tt 
the dilution of metallic solutions; the possible Mr. C. E. de Rance read the report of a committee 
means of performing rapid quantitative determina- appointed to investigate the circulation of oneer 
tions cf metallic substances by the aid of photo- ground waters in the permeable tree 
graphy and obtaining permanent records of the England, aud the quality and (aaa o5 Ə 
results. In a paper on the reversal of metallic lines | water supplied to various towns and districts rom 
as seen in over-exposed photographs of spectra those formations, to which was added an appendix, 
presented to the Royal Society, Professor Stokes written by Mr. Edward Wethered, on the EA 
said an under-expcsed plate was likewise difficult | and porosity of rocks in relation to the water- 
to develop, and was liable to cause the strong lines | supply, 10 which the author set out by avorrng 
to appear reversed. Any strong lines might be | that a knowledge of the porosity of Foe 8 dog 
reversed by over-exposure without materially | important as regarded the water-supp'y, ; he 
altering the appearance of the rest of the spectrum. suitability of stone for building purposes, am in 
The reversal tuok place in the centro of the line, | accounting for some of the lithological changes 
and was where the radiation was most active and | often observed in the earth’s strata. — Though the 
subject to reversal by over-exposure. Professor | matter had not esciped investigation, the vast 
Hartley had stated that some l4 years’ practice in | volume of water stored in the rocks had noes 
photography had convinced him that when a plate | fully realised. The density of the old Ea e 
was properly exposed the development of the image | stone was 2°61, the volume of water absorbed by 
was the simplest of all operations. In order to| a cubic foot being 0°707 gallon, and by square 
simplify spectroscupic work he had carefully ascer- | mile, 3ft. thick, 59,000,000 gallons, e wer 
tained the time of exposure required to produce the glumerate beds of the same formation T : a 
spectra under various conditions, such as intensity | more absorbent, being capable of taking in 
of spark and conductivity of the electrodes. Helper cubic foot, or 67 „000,090 gallons to the square 


5% 


3ft. thick. The millstone grit which lay at 
abe base of the coal measures varied much in 


different localities, that found in the Forest of 
Dean being the most porous, absorbing 66,000,000 
gallons to the square mile 3ff. thick. Some of the 


coal-measure grits also stored large volumes of 
water. The Pennant rock, about 900ft. thick in 
developed in 
was 


the Bristol coalfield, and extensivel 
Somersetshire, as also around Swansea, 
or ne of absorbing 12,000,000 gallons in a square 

© 3ft. thick, and specimens of magnesian lime- 


stone taken from the neighbourhood of Bristol 
showed a porosity of 86,000,000 gallons, but the 


carbonif 


absorbed three and a half millions. Oolites 


onl 
held vast stores of water, and the rock was much 


used for building. 


SCIENTIFIC NEWS. 


—+¢+—— 


Ag an animated discussion, the general 

British Association 
decided to hold the next meeting at Southport, 
by 64 votes to 57 given for Canada. For 1884, 
Montreal, Birmingham, Aberdeen, and Notting- 
ham were proposed, and the first place was 


committee of the 


chosen by a considerable majority. 


Prof. Cayley was elected president for next 
year, and for vice-presidents the Earls of 
Derby, Orawford, and Lathom, and Profs. 
Greenwood, Roscoe, and H. J. S. Smith. Prof. 


T. G. Bonney was re-elected secretary. 


There has been the usual number of amusing 


papers read at the recent mecting—one which 
brought out from Sir W. Thomson a reitera- 
tion of his belief in the possibility of germs 
reaching the earth in meteors. The paper was 
by Prof. Schwedoff, on a theory of hailstones. 
The writer gave an account of some remarkable 
hailstones, one 2Gin. in diameter being com- 
pletely eclipsed by another ‘‘as large as an 
elephant,’’ which was three days melting. Prof. 
Schwedoff holds that hailstones come from 
ultra-terrestrial regions—are in short a species 
of meteor of cosmic origin. Prof. S. P. 
Thompson read a paper in support of Prof. 
Schwedoff’s theory, which he thinks is the 
only one sufficiently accounting for the phe- 
nomena and variety of form of hailstones ; but 
Sir W. Thomson thought the paper might have 
been put forward as a joke. A particle of 
Schwedoff’s hail falling through the atmo- 
sphere with metevric velocity would perform 
13,000 times as much work as would raise water 
one degree Centigrade, and if that would not 
melt hailstones he did not know what would. 


In a paper on electric railways, Dr. Fleeming 
said that Edison's electric locomotive saved 
about one pound of coal per horse-power per 
hour over the ordinary lLcomotive—a siatement 
which was promptly corrected by pointing out 
that he had assumed the consumption of the 
steam locomotive to be 6lb. per horse-power per 
hour—about double tne quantity actually con- 
sumed. 


In the course of the discussion on a paper by 
Mr. W. S. Duncan, Professor Ball mentioned 
that he had seen monkeys, on an islund where 
trees and fruit were scarce, go down to the shore 
and eat oysters. Mr. Duncan’s paper was an 
endeavour tu show that the scene of man’s evo- 
lution might be diccovered by paleontological 
researches. He adduced reasons for believing 
that the South of Europe and Asia was the pro- 
bable scene, and cous:quently a likely field for 
successful explurutions. 


The deaths are announced of Sir Woodbine 
Parish, F.R.S., and of Count Lutke, the Russian 
Arctic ag The former was in his 86th 
year. e was made aFellow of the Royal 
Society in 1824, for his contributions to science, 
and in consideration of his having brought to 
this country the fossil remains of the 
Megatherium, Glyptodon, and other monsters 
of the ancient Pampas. 


Captain R. G. Morris, R.E., and Lieutenant 
Darwin, R.E., sailed on Saturday in the Liguria 
for Australia, to take up their stations for the 
transit of Venus. 


Two Belgian expeditions have also left, one 
under M. Houzeau for Texas, and the other 
under M. Niesten for Chili. 


Prof. H. A. Newton has been appointed 
director of the new Observatory at Yale College, 
Connecticut. The observatory possesses an 


erous limestone was quite the reverse, and 
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8in. refractor by Grubb, and a heliometer by 
Repsold. 


Vice-Admiral Stephen C. Rowan has been 
appointed superintendent of the Naval Observa- 
tory at Washington. 3 = Ç 
` The Italian Minister of Public Instruction 
has agreed to the proposed international expedi- 
tion to the Marquesas Islands in 1883, to observe 
the solar eclipse in May. Prof. Tacchini has 
been directed to make all necessary prepara- 
tions. 

Mr. W. H. Neale, M.B., the medical officer 
of the Hira, expresses the opinion that if they 
live on the meat of the country—that is, walrus 
and bear—Arctic voyagers will run little risk of 
scurvy, even without vegetables. Preserved 
mutton and beef are to be preferred, but the 
doctor means that walrus and bear flesh will 
serve to keep away scurvy. At first the whole 
crew were attacked by diarrhoea, but recovered 
after about two or three weeks of the diet. He 
has brought some to England in sealed tins. 


The courses of Gilchrist Lectures to be de- 
livered in the autumn and winter will be by Mr. 
Laut Carpenter, Dr. W. B. Carpenter, Rev. 
W. H. Dallinger, Dr. Martin Duncan, Mr. 
R. A. Proctor, Prof. Balfour Stewart, Prof. 
W.C. Williamson, and Dr. Andrew Wilson. 
The English courses will be deliveréd in 
Leicester, Lincoln, Chesterfield, York, Don- 
caster, Reading, aud Banbury; the Lancashire 
courses in Burnley, Bolton, Bacup, Bury, and 
Stockport ; the Scotch courses at Forfar, Brechin, 
Arbroath, Dunfermline, and Kirkcaldy. 


A practical trial of one of Berthon's collap- 
sible lifeboats has been recently made. The boat 
in question is 28ft. long, Sft. Gin. wide, and 
3ft. 6in. deep, spreading about 460ft. of canvas 
in four sails. It can accommodate between 60 
and 70 persons, and stores of all necessary kinds 
for several weeks, including 250 gallons of 
water. The boat, under the command of Capt. 
Harvey, R.A., with Capt. W. Nicholson and 
four seamen, was dropped from the R.M. Co.'s 
8. Essequibo, about 400 miles W. of Land’s 
End, and reached Scilly on the sixth day. The 
boat left Scilly the next day in a violent gale, 
and arrived off the Needles early in the morn- 
ing two days afterwards. The weather through- 
out the voyage was very stormy, and the sun 
was seen once only. At times the speed of the 
boat is said to have exceeded 10 knots an hour.: 


Two series of experiments of an imitative 
character were described at the French Academy 
meeting on the 14th inst. Mr. Bergeron gets 
an imitation of craters in the moon by sending 
a current of hot air through a brass tube ins 
serted obliquely in an alloy (Wood’s e.g.), that 
has been melted and is gradually cooling. The 
bubbling clears away in a circular space the 
pellicle that is beginning to form, and the 
heaped-up matter forms a sort of crater. With 
further cooling tho mass becomes pasty, und 
the current ceases to clear the surface, merely 
forming a prominence or cone in the middle, 
while the crater becomes hollower. The appear- 
ance is like that of a lunar orater, for which 
the author suggests a like action. Some modi- 
fications are described. Thus, temporary in-' 
terruption of the current produced two con- 
centric circular enceintes, recalling those of 
Copernicus and other lunar craters. 
series of experiments are by M. Decharme, in 
imitation of the magnetic figures obtained with 
electric currents or magnets. In one case, he 
forces a current of water through a tapered 
glass tube perpendicularly against a plate 
covered with minium in water. This gives con- 
centric circles, like those of iron filings acted on 
by an electric current. Blowing air through a 
similar tube moved parallel to the plate gives 
another variety of lines of force. In another 
case, water is forced through one tube against 
the plate and drawn off by another, and so on. 


We learn from JL’ Ingenicur, that M. Saur 
has devised a new photo-electric battery—(i.c., 
giving a current when exposed to light.) It 
consists of a square glass vessel, with a solution 
of 15 parts of marine salt and 7 of sulphate of 
copper in 100 of water. This has an electrode 
of sulphide of silver. An innor porous vessel 
with mercury has an electrode of platinum. 
The electrodes are connected with‘a galvano- 
meter, and the battery is placed in a box with 
light excluded. Closure of the circuit dis- 


} places the needle, the sulphide of silver being 


The other 
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the negative. When the needle is at rest,į 
exposure of the battery to solar light causes 
further deflection. The passage of a cloud 
causes a variation. The effect of the battery 1s 
due to attack of the mercury by the bichloride 
of copper formed by the mixture of marine salt 
ana sulphate of copper. The procochloride of 
copper formed reduces the silver sulphide, bat 
this reduction requires the intervention of 
solar light, which produces the photoelectric 
current. : 

It has been lately announced, by authority of 
a U.S. Government Bureau, that the white pine 
forests of the United States would, atthepresent 
rate of consumption, furnish less than twelve 
years’ supply of that indispensable timber. The 
advance in cost of pine-timber has already begun, 
and the question of employing some other 
material for the coarser uses of building is being 
earnestly discussed among architects and con- 
tractors. But a decided progress will have to be 
made, it is thought, in the art of seasoning and 
working the timber of deciduous trees, before it 
can be used satisfactorily in place of pine. 


At the Dresden Polytechnikum, Herr Ernst 
Miiller has been making experiments as to the 
relation between moisture in the air and mois- 
ture in fibrous materials. The weight of such 
a material was determined from a serics of 
different degrees of air moisture, and then the 
weight of the absolutely dry substance; hence 
the amount of moisture in the fibre could be in- 
ferred. The limits of temperature were 9° and 
26° with a mean of of 19°67° C. in general, it 
was found that the fibrous substances do not 
take or give up water so quickly as the air, so 
that with increasing air moisture the values for 
water-content of the substances are under the 
mean values, while with decreasing air-moisture 
they are over them. The amount of these 
divergencies gives a measure of the velocity with 
which the ditterent materials follow ; expressed 
in percentage of the absolute dry material this 
is 0°12 for silk, 0-20 for flax, 0:26 for cotton, 
0°21 for silver, 0°50 for washed wool, and 0°54 
for unwashed. The general courée of the change 
of water-content with increasing air-moisture 
from zero occurs at first very quickly with that, 
then proportionally to it, then, again, much 
more quickly. The absolute moisture-content 
of the air at high temperature increases very 
quickly, while the hygroscopic power of the 
fibres diminishes. (Further details will be found 
in Dingler’s Journal). 

Diabetes is known to be a very stubborn 
disease. M. Olaude Bernard produced the 
saccharine form of it ın animals by irritation of 
a part of the medulla oblongata—i.e., the link 
between the brain and the spinal cord; and 
M. Félizet believes such irritation to be the 
cause in normal cases; therefore, instead of 
treating the disease by severity in diet (exclusion 
of bread, starchy matters, sugar, &c.), he aims 
at suppressing the irritation by the sedative 
action of bromide of potassium on the organ 
named. The sugar rapidly decreases. M. Fclizet 
has cured 15 cases thus. 


La Lumicre Electrique has a fine illustration of 
the Partz system of electric lighting by reflec- 
tion, for streets, square, &c. The light pro- 
duced underground is thrown up through g 
cylinder enamelled interiorly, and about 10ft. 
high, toa reflector o1 four slender support», at & 
height of, say, 160ft., whence the rays are 
thrown around. The advantages claimed are 
the possible use of large lights (avoiding lose 
from division), less loss by reflection than 
through globes, equal diffusion, accessibility of 
apparatus, superiority in fogs, “c. 

Among the various arrangements in connec- 
tion with the American Association meeting at 
Montreal on the 23rd ult., the telegraph com- 
panies agreed to transmit, free of charge to all 
parts of the United States and Canada, mem- 
bers’ telegrams relating to family, social or scien- 
tific, matters. Three express companies under- 
took to forward and deliver, free of charge, all 
parcels of books, drawings, instruments, or 
specimens of natural history for use of mem- 
bers at the meeting, and return them at the 
lowest rates. The railway companies seem aleo 
to have acted with praiseworthy liberality. The 
excursions during the meeting were to be to 
Ottawa and Quebec, to Lake Memphremagog, 
and to Lachine. 


Operations are in progress for providing hy- 
draulic force on a large scale from the Rhone at 
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ration in the rings. In these the rings are near 
round in all positions; therefore, I soppor the. 
pieces to be slightly convex, and tolerably regular `. 
in curve. Ihave, therefore, come to the conclusion ` 
that “excellent arcs” cannot be cut out of selected 
plate-glass, and that even decent ones would re- 
quire so much selecting as to cost as much as would 
buy a perfect plane. I am satisfied there is nothing 
for it but to work the flat with as much care as the 
large speculum, and that any makeshifts of selected 
plate will always prove disappointing, and not im- 
probably cause the condemnation of otherwise 
good instruments. 

But supposing a flat, so-called, to be very slightly 
convex, and a true curve, would any perceptible 
evil follow, or would the result be confined practi~ 
cally to a small lengthening of the focus? Iam 
aware that, theoretically, distortion would arise; 
but considering how very little a flat would de- 
viate from paron when Newton’s rings 
were produced by contact betwixt two, I am in- 
clined to think the result would, practically be an 
almost imperceptible lengthening of the focus. I 
would test this myself, but the air with me is never 
steady enough to allow any comparison worth any- 
thing. In additicn, I do not know that I have a 
perfect flat, to compare imperfect ones with. 
commend this question to some abler correspondent. 
I have become convinced that almost everything 
that is said to the disadvantage of the silver on 
glass reflector is without foundation. They are 60 
much more convenient for observation than refrac- 
tors, as almost to settle the question ; but the great 
drawback alleged is the rapid deterioration of the 
silver film. I have taken no particular care, and 
find very little alteration in a year in the film, and 
have neverseen a trace of dew. But I have found 
that the ordinary commercial process by which 
looking- glasses are silvered, gives a film which is 
harder, much more firmly adherent, and far denser 
than any of the processes recommended to amateurs 
appear to do. Í do not know what this process 18, 
but it certainly can be done at a price which would 
not buy the chemicals to do it one’s self. I think 
those who condemn reflectors cannot have tried 
them. Edwin Holmes. 


Bellegarde. The property will belong to the 
Banque des Travaux. Permission was granted 
several years ago to furnish a motor force of 
10,000 horse-power. A canal has been formed, 
capable of giving 60 cubic metres of water at 
low water ; it is fed by about a third of the 
water of the Rhone, which it brings to a rock 
pierced with a tunnel 550 metres long, with 
slope corresponding to a velocity of 2 metres per 
second. The enormous volume of water comes 
into a basin, where are to be placed 6 turbines of 
600 horse-power each. A second tunnel will 
bring the Rhone water by another basin, where, 
with a fall of 18 metres, five or six other tur- 
bines will be placed. The total force at once 
indicated will then be practicable. Itis on the 
territory of Gex, separated from Bellegarde by 
the river of Valserine and according to a treaty 
with Switzerland, beyond the French customs | knows the constellations fairly well. This is indis- 
line, that the various industries to utilise the pensable. I would then Pocommend Mim 10 pio 


force are e cure ‘‘ Celestial Objeets,” published at 9s., and a 
xpected to locate themselves. large ‘‘Star Atlas,” by Proctor, published at 168. 


Next, let him get a book, for MS. entries, of 
some 200 pages, size, say, 10in. by Sin., page it 
properly, and cutting up a Gall’s shilling atlas into 
constellations, paste these separately, or at most 
by twos or threes, into the book, some pages apart. 
Let an alphabetical index be also made, and much 
trouble in reference will oftentimes be spared. 

Then I would suggest to the beginner a careful 
study of ‘‘ Celestial Objects,” such doubles, &c., 
being selected for observation as his telescope 
might be expected to show well. 

Let these selections be entered on the pages 
next the pasted constellations, taking care to leave 
plenty of room between the entries for remarks 
and memoranda—e.g. :— ` 


A BEGINNER’S METHOD OF 
OBSERVING. 


|24035.|—In the introduction to the Rey. T. W. 
Webb’s “Celestial Objects”’—an invaluable book 
for the student of astronomy—the author says, 
‘“‘How is he to use his telescope in a really im- 
proving way? What is he to look for? For want 
of an answer many a good instrument is employed in 
a desultory and uninstructive manner, or con- 
signed to dust and inactivity.” 

I feel I am attempting a very bold thing, but 
may I beg a little space to say how I have Tately 
gone to work, so that, possibly, it may be helpful 
to others. I premise by saying that my instru- 
ment is a Wray 3in. ach. with powers of 60, 130, 
and 240, and my experience has taught me that a 
telescope by one of the best makers is by far the 
cheapest in the end. 

Now for the method. I assume the beginner 


LETTERS TO THE EDITOR. 
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[We do not hold ourselves responsible for the opinions of 
our correspondents. The Editor respectfully requests that all 
communications should be drawn up as briefly as possible. ] 


All communications shouid be addressed to the EDITOR of the 
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“ I would have everyone write what he knows, and as ‘ 
much as he knows, but no more; and that not in this 
only, but in all other subjects: For such a person may 61 Androm.|7, 11 | 50"! 355") 11 mag. : Obs. 240 : 

test 3in. . | 19/8/82. 


ee enue particule knowledge and experience of the 
e of such a person or such a fountain, that as to ..| 53, 74| 1°7%| 299° limi i : 
other things, knows no more than what everybody does, 2 Camel..| 53, 72 ue errs oad: 

def. bad. 


and yet, to keep a clutter with this little pittance of his, 
15/8/82. 


will undertake to write the whole body of physicks : a vice 
oom barca reat inconveniences derive their original,” 
—JSfontaigne’s Essays. me ST ee a al al ie: ; : 
I may say that caustic soda liquefied and used | sider that it is necessary, (to avoid aberration) that 
DOUB as odiar ink. is the only thing that I Have found | one of the conjugate foci. of the small (hyperbolic) 
UBLE STARS. to show well on the deep blue background of Gall’s mirror should coincide with focus of largo, (para- 
(20434.]—I nave read with much interest Mr. | Atlas. The a, B, y, &., of the constellations can | bolic) mirror, and that as this requires & displace- 
Perry’s valuable letters relating to double stars. thus be inserted, and smaller stars than Gall gives | ment of z, the point X will also be displaced. How 
put into their positions. far this would occur in practice I canno tell, as in 
With a working list such as this, the beginner reality the mirrors are not true to the curves as- 


Whatever may be the performance of reflecting 

telescopes generally, there can be no doubt that he 
has in a small compass a fund of useful material, sumed to be employed. Lens. 
and a glance at his list shows him at once what he ye 


has a most excellent instrument, and one capable 
of doing, in his hands, the very best work in this 
can hope to see, and where in the constellation it 
may be seen. 


field. The class of stars observed, and the excellence 
of the measures furnish satisfactory evidence on 

But perhaps the objection may arise, What 

cost of time and labour ? 


this point. Mr. Perry, however, will agree it has 
rarely happened that a large reflector has been so 

Not overmuch, I think; and when the beginner 

hes his MS. book nicely in order, he has a com- 


severely tested in any tangible way. We have 
had plenty of descriptions of how planets, nebule, 
pendium of useful information which will amply 
repay a little trouble. 


&c., have looked, which, however satisfactory to 
the observer, could be noevidence to any one else. 
I may add that such leisure as a busy life affords 
ma for astronomical study is not unprofitably 


Fortunately, with the micrometer no description is 
needed, and the correctness of the observation can 

syent, I think, in following the method here given. 

Discipulus. 


CASSEGRAIN MIRRORS. 
(20437.]—IN reference to this I omitted to con- 


CROWN-GLASS ACHROMATISM. 


[20438.]—On reading the last letter of your 
esteemed contributor, * W. G. P.” I was tempted 
to exclaim, ‘ Sorry I spoke’’! But the writer puts 
forward the claims of his instrument in a manner 
so temperate and courteous, that I venture to reply 
again, even though my criticism is, I regret to say, 
not more favourable than before. For some 
reasons it might be better to let the matter rest, 
until an instrument is made on this principle ; but, 
knowing that the mathematical treatment of 
chromatics in the text- books is not in a very satis- 
factory state, and being convinced that “ W. G. P.” 
is one to whom we may look for improvements on 
existing methods, I think this discussion may 
lead to some proni t result. i 

I am sorry I cannot see through the proposed in- 
strument in the same manner that *‘ W.G. P.” 
does: I may be, and I hope I am, mistaken, but at 
present I ask for more light. Your correspondent 
quotes four lines from my letter, which he says has 
caused him the ‘“‘ greatest astonishment.”’ 
should have been better satisfied if he had shown 


be verified at any time, In the discovery of new 
pairs, the imagination of the observer is entirely 
eliminated, provided always he does not belong to 
the now rather limited class of astronomers who 
see companion-stars where none exist. I trust Mr. 
Perry will continue to employ his telescope in the 
measurement of neglected and difficult pairs. The 
necessity for such work is likely to continue for a 
long time. 

I have measured some of the pairs mentioned by 
Mr. Perry and others, and in that connection the 
ee unpublished measures may be of some 


TELESCOPIC. 


(20436.]—In a letter from Mr. Parkess, published 
in the “ E. M., Feb. 11, 1870, reference is made 
to flats for reflecting telescopes. Mr. Purkess 
dated that ‘‘as to polishing an ordinary flat, I 
should, for my own part, scarcely consider it worth 
ihe trouble when excellent ones may be cut out of 
good selected plate-glass.”’ I have also read some- 
where that all the flats are selected in this manner, 
but I cannot remember where I know that a general 


n Coronse 124°3° 0°51" 1881°32 5nights. | 2ni; boc itis that I am wrong in my assumption ; but 
1 Booti : 6 , ‘| opinion prevails that plate-glass 1s perfectly flat, | DOW 3 18 Lael”. & y pier. 
i eet | Aah i Ae a 2 ; ” but is a very great mistake. I have made a number | after chip et wo ay al eee TEO E, 
A Ophiuchi 37:7 145 3046 4 ” of experiments on pieces of plate, and I am fast heen Towel fue F. PEA Sot oa tc 
? Herculis cree L aae o 2 becoming Ce that a3 a Lae. Tha itn: that fz need not be lose touaton (A) mathematical 
42 Coma 1930 O6f 8137 4 > of plate-glass 2in. by lin. does not exist. Theim- aired t k rely abi sgua tbh eo hein KRKA 
a 193-1 0°68 79°37 2 ` portance of perfection is obvious, since the most ro ie ortunate n 1 reo ETTA ally go. All 
25 Can. Ven 1559 04l 81:43 3 ” perfect speculum will fail in performance with an Fae y. aa an ra er to be Neale i the case 
< Ursae 2697 1:66 81°35 4 .. imperfect flat. I have tested some dozens of pieces | . a P & i seems to ae pees oan it contas 
> 20 ee ee. ray 2. || by theveolour test plane Moa calour of another, | in hand, and even om thoroughly comprehend 
“1555 AB 346-5 O68 8224 3. well cleaned, and observing the colour of the thin It /, be egative and ae aa a mi Pam ber be 
AC 1451 21°17 8224 2 A film of air betwixt. Some few are so far from takai, etate that 


flat that no colour appears, but the majority are 
channelled or fluted, and a considerable portion 
irregular, while in a few cases Newton’s rings are 
tolerably circular. In one instance, however, where 
the rings are almost perfectly round on rotating 
the pieces, so as to cross the former contact, the 
rings become ellipses, and then vanish, showing 
that the pieces each havea cylindrical curve nearly 
approaching each other, but of which one is flatter 
than the other. Of course, when crossed the pieces 
are separated enough to destroy the colour test. 
By continually turning these on each other, the 


(AA-DQatvnhordaf/i t+ NJi fe 


Now, if the upper sign be taken, which is the only 
one admissible, the value of d is negative, for the 
root of the focal product is greater than fi. What 
does this signify ? How cau (fi — d) the reduced 
focus of the first lens be greater than the whole 
focus. Yet the equation says that (fi — @)is equal 
to the root of the focal product, and this is neces- 
sarily greater than fi. 

Let us take two values for the foci, the first a 
convex lens 10in. focus, the second a concave lens 
16-9 focus. Then evidently (fi — 2) = + 13 or 
— — 3. Does this mean that the flint lens when 


_ Ordinarily I have not spent any time in measur- 
ing the old binaries of this class, believing a large 
reflector could be more profitably employed, but 
most of the bright pairs mentioned above were 
measured by daylight, and therefore did not inter- 
fere with the observation of more difficult and 
interesting objects. In this connection I may 
mention that the last of the new pairs given on 
page 260 is identical with 6112, for which 
Dembowski found, P = 292 4°: D = 1°75" (1875:07) 
SN, This is a distant companion to p. XII. 243, 
‘he distance by the same observer beiag 153°39" in circles and ellipses and disappearances follow with 
te direction of 347°4°. great regularity. So far, I have only found two 

August 8th. S. W. Burnham. ; pieces in which rotating produces but a small alte- 
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lace 3in. behind the convex will achromatise it ? | focus concave situated behind a short focus convex 


gpuld have thought that d would be a positive 
nraber, since f, and d are measured in the same 
qcection. As to whether the shallow concave will 
Jorrect the dispersion at 3in. behind the convex, 
we will examine by comparison with the position 
which a flint lens of equal focus would have to 
occupy. 

Your able contributor says I give no proof that 
f: must be less than f,. I did not think it neces- 
sary, a8 it seemed self-evident; but this is how I 
arrived at my conclusion. He proposes to use as 
the object-glass a convex lens, producing a certain 
amount of refraction, and, therefore, accompanied 
by a certain amount of dispersion. To correct this 
& shallower concave is to be employed causing less 
Co Heron and therefore necessarily Jess dispersion 

o. Hence, Isay the concave is too weak to cor- 
rect the convex when they are in contact, and if 
they are Separated its effect will be still weaker. 
How does “W. G. P.” purpose to get as much 
dispersive action out of a small-angled prism as out 
ofalargeone? Brewster succeeded in achroma- 
tising a pair of lenses of the same material when 
they weroin contact, but I should judge this was 
effected by the form or relation of curves rather 
than by a definite proportion of foci. 

I treat the general problem of achromatising two 
separated lenses in this way. Keeping the same 
notation as “W. G. P.” we have for the compound 
focus (f2 being negative) 


Sod, 
v (f 1—d ) J: 2 
First, let us assume that the second isa different 


kind of glass from the first. Then for the chromatic 
variations we have— 


@(1)- f d _1 åm 

N? Ai - d) (p-14) fe m- 7) 
Now, if the extreme rays have a common focus, the 
variation of v will be o; also suppose the second, a 
flint lens, and 3 the quotient of du/ (u — 1) divided 
by dp / (m — 1): then— 


hi Pee =(fi- 
Gog ee 

And by taking the root of both sides we find the 

value of d to be thus indicated— 


d=f + Vfifed. 


Now, if 4 be unity or the lenses of the same 
material this agrees with “W. G. P.’s”’ result. 
But is this condition allowable? I believe it is 
not. The entire utility of the combination depends 
upon the root quantity being less than fis or the 
focal product being multiplied by a factor less 
than unity. Suppose we had two of Chance’s 
glasses—say f, a convex of hard crown 10in. focus 
and fz a dense flint, what must be its negative focus 
to achromatise fı, when placed 3in. behind it? In 
this pair I believe the value of ô is 0:69 or very near 
it, but its exact value is not material for our 
prcoent purpose. With this we find fz to be 8'3. 
f the 10in. crown requires a flint of this short 
focus for a corrector, how can we expect to 
achieve a like result with a much weaker crown 
concave lens. Even if our 16-9in. were of dense 
fliat it would only be sufficiently powerful to 
achromatise the 10in. crown when they were in 
contact ; the two would not bear separation. 

Let us further examine the equation ford. If 
Jı is the greater of the two quantities composing it, 
its sign is positive. Secondly, if d = 0, we have, 

v=affoorh = f, d, which, of course, is the 
focal condition for an ordinary double objective. 
Thirdly, if the root quantity is the greater, d is 
negative. Is this negative quantity appligable to 
the arrangement we have under consideration ? 
The sign of d changes; its positive value requires 
the concave behind the convex ; what then does 
the negative one signify ? 

Thus have I endeavoured to express my views 
upon the theoretical combination of your very able 
correspondent. Ihave done so in no contentious 
spirit, being, like “ W., G. P.,’? wishful to arrive at 
& definite and useful result. The accuracy of the 
mathematical treatment is all that can be desired, 
and all I would ask ‘‘W.G. P.” to throw a little 
more phe apon is: Do the lenses—a deep convex 
and a shallow concave—possezs the equal counter- 
active chromatic aberrations when th 
placed at a defined distance behind the first ? 

It ought not to be a very difficult matter to 
obtain two lenses both of the same sort of glass— 
convex and concave to certain foci. These would, 
I should think, irrespective of any particular ratio 
of radii, show whether chromatic error was likely 
te be eliminated by the method in question. But 
to get two ground to certain curves would most 
likely be an expensive job ; for unless the work was 
executed by a firm having a very large number of 
tools, there would probably be four pairs of new 
ones to make, which is no slight sonsidera Hic. 

In conclusion, may I ask ‘* Prismatique,” when 
he has a little leisure, to favour us with bis opinion 
on this matter, and whether he considers it pos- 
gible to secure achromatism by means of a longer 


o second is’ 
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both lenses being of the same kind of glass. 
. Orderic Vital. 


TUBKISH CARPENTERS’ AND MASONS’ 
l LEVEL. 


[20439.J]—As I have not seen anything similar in 
this country, I send youa eketch of a levelling in- 
strument commonly used by masons and house 
carpenters to Constantinople. It is very portable, 
eng will be found serviceable in situations where 


‘a straight-edge cannot be applied. The principle 


of its arrangement is so apparent that explanation 
is unnecessary. It is obvious that the line on 
which it is suspended does not need to be quite 


eS = See eS SS SS SS ee eS eee EST a 


‘taut ” as the sailors say, but it is indispensable 
that the little plummet should hang at the centre. 
The readiest way to find the centre, after finding 
the extreme distance, is to bring the two ends 
together—make a simple mark, with a thread or 
so, and then open out again and apply, when the 
fine line of the plummet will show the deviation 
from the scratch line on the face of the plate. 

The above is a very common size, and I have 
never seen any double this size. It ismade of brass, 
about 1-10th of an inch thick. Some of them are 
very lightly made and tastefully designed, but 
all embody the same principle. 

Iskender. 


BERLINER VIOLIN IMPROVEMENT. 


120440.]—Our good friend Mr. Berliner very 
justly remarks (p. 549)—‘ The fact is, with this 
new mode of stringing an endless change of ex- 
periments is before an observant experimenter,” 
and in this observation I agree with him; but at 
least. until the ‘‘ resonator’ is in the market, it 
will be interesting to try this simple method of 
dispensing with the tailboard and relieving the 
pressure of the breast. 

A strong brass wire is bert so as to pass through 
the end of the F holes behind the bridge; on either 
end is a flange and thumb-sorew. These are repre- 


Col z 
JS GaN 
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sented at G V S. Those screws pass through holes 


in the back, and firmly clamp the wire ; but so as 
not to allow it to press or lean against the F holes 
through which it passes. Then at FIAN , just 
behind the bridge, are holes to attach the strings 
tothe wire. Beings flattened out here, I am sure 
any of my readers will at once understand this 
application. The great trouble will beto make it 
stiff enough to resist the strain of the strings when 
the whole four are screwed up to concert: pitch. 


-| violin to be loudness. 


Serr. 1, 1882. 


, | Even if we help the string-holder by placing astay 


from it back to the tail-pin, and thus ing off 
some of the pressure, very marked improvement is 
manifest, or at least, was manifest, on the one 
cheap violin on which I experimented. 
" Mr. Berliner deserves the best thanks of the 
readers of the “ E. M.” for his invention, and the 
kind courtesy with which he has freely placed it 
before the public, and yet I think the greatest 
modern improvement has come from the ingenious. 
end no less generous gentleman who writes in our 
paper under the cognomen of ‘‘ Fiddler.” Draw- 
ings and descriptions of his new violin will be 
found in previous pages. 

E. B. Fennessy. 


STRING VIBRATIONS. 


tes h allow me spare for another 
letter on the above subject, as I should like to ask 
“Fiddler” if he considers the best quality of æ 
Most musicians prefer 
quality of tone. ‘' Fid.,’? however, does not seem 
to appreciate the distinction between loudness, 
which, depends on the amplitude of vibrations, and 
timbre, which depends on the sum of the funda- 
mental and related harmonics. This last is hy 
matter which has been proved, even to ‘‘ Fid.’s 

satisfaction (if he should read up the subject which 
he discusses), by the experiments of Helmholtz and 


others with Koenig’s resonators, &c. I do not 


‘think even “Fid.” can dispute the fact that two 
notes of the same pitch and timbre have the same 
fundamental, and, in mort cases (excepting pure 
tones, as in the flute), the same harmonics ad ed, 
resulting from secondary vibration. ‘‘ Fiddler 
bays the s.p. diminishes the loudness of the tone. 
I say, no; unless it be so placed that it diminishes 
the amplitude of vibration of the string and sound- 
board. If “Fiddler” diminishes the tension of 
his string, and increases its diameter in corre- 
sponding ratio, he will get the same number of 
vibrations from it with greater amplitude, and 
consequent loudness, irrespective of the presence or 
absence of the s.p. 
: Just a few words more. ‘Fiddler’s’? demo- 
lition of the “old formula ” is, to my mind, far 
more incomplete thao the proof which he finds 
insufficient. The same incompleteness must strike 
everyone who has the least knowledge of acoustics. 
“ Fiddler’s’’ ideas about ncdes are. to say the least 
of them, decidedly rudimentary. I donot demand 
the existence of a node between s.p. and bridge ; if 
it be present, it is the result of the conjoined pres- 
gure of the s.p. on one side, the bridge on the 
qther side, of the soundboard. I must try to 
explain again to * Fiddler” that a node docs not 
represent a tone, but is the result of a certain 
terminate mode of vibration of a sounding body, 
which gives ascéndency to some particular set of 
harmonics. 
| < Fiddler’s” knowledge again fails him. The 
intelligent schoolboy ” of the educational depart- 
ent could tell him that a free reed does produce 
armonics ($), which can be heard easily in the 
me reed stops of the organ, the clarionet, &c. _ 

“ Fiddler’s ” illustration and jargon about pri- 

ary circles, the production and analysis of sound 

om a centre. as light, I cannot pretend to under- 
and. “Voilà mes amis,” a magnificent example 
f the statement that language was made for the 
urpose of concealing thought, for I defy any one 
extract any defensible idea from ‘‘ Fiddler’s” 
æntence on the direction and formation of vibra- 

On. 

The much-despised ‘‘ back”? of the violin is to 

rm with the soundboard a resonance chamber 

hich contains air vibrating in unison with the 
string and soundboard. I am afraid “ Fiddler ” 

pesn’t understand what a resonance chamber is. 

is favourite instrument, the banjo, hasn’t got 
one, which accounts for the noted feebleness and 
insipidity of the tone. Let me tell “ Fiddler ” 
that my argument with him is not professional 
blaming. Iam neither a maker of violins nora 
professional violinist, but a tinker of bodies, and a 
musical amateur who takes some degree of interest 
in the scientific construction of musical instru- 
ments. 

Let me give ‘‘ Fiddler ” two pieces of advice :— 
Learn something about the purpose of the various 
parts of the violin, and with your well-known 
perseverance you will no doubt produce something 
mpsically of value, instead of destroying an already 
fairly perfect instrument. 2. Don’t expose your 
ame by bragging of the ‘“‘lovelinc:s’’ of your 
vi 


fug. 27. Nur ein Geiger. 


A STEAM GOVERNOR. 

[20442.]—Tux readers of the “E.M.” who use 
steam will readily agree with me when I say that 
the governors as used at present are very unsatis- 
factory, and also that they are likely to continue 
80, 80 long as centrifugal force is employed in 
working them. True, they will, if properly set, 
keep the speed of an engine within certain limits; 
but these limits are at the best far f:oim being what 
a i ought to do. 


i 


f 
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SeErT. 1, 1882. 


‘ENGLISH MECHANIO AND WORLD OF SOIENOE: No. 910 


595 


My idea of a governor is that the power being 
transmitted ought to be the agent employed in 
working the vaives; the more power transmitted 
the more steam on, &c., and I have ventured to 


‘send a sketch, hoping that fellow-readers will give 


+ 
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Wen 


‘ 
’ 
: 
? 
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their opinion of the principle. I have supposed 
the power to be given off by a pulley, which is re- 
presented at P P, whose boss is Jive upon the crank- 
shaft, and which is driven by the apiral springs S S, 
impingiog upon the steadfast arms AA. Theslip- 
box B, works upon a read, and is kept up to the 
boss of the pulley by spiral spring. The boss of 
pulley and slip-box are cam faced, so that upon 
the pulley being caused to transmit power, the 
springs SS are compressed, aud the slipbox B is 
forced away from the pulley, and can be made to 
work either slide or throttle-valve, by any of the 
usual arrangements. Thus it becomes merely a 
matter of adjustment of springs and valves. Of 
course this cannot be employed when an engine 
drives off the fly wheel, as it is necessary for that to 
be steadfast; but when pulleys or gears are em- 
ployed I fancy it might be. An index hand might 
also be fitted so as to show the amount of power 
given off. George Button. 


LEGAL REPLIES. 


20413.)—Bankrurtcy: STATUTE OF Lrata- 
TIONS (47747). The six years allowed upon ordi- 
nary contract debts begin to run from the time 
when the right of action first accrued. The fact 
that the debtor filed a petition which was abortive, 
and the proceedings under which were in no way 
continued, would have nothing to do with the 
Statute of Limitations, Tho plain result, therefore, 
is that six years af:er this petition was filed the 
debtor could plead the statute in answer to an 
action; and if the six years expired before that 
time, then he could do it sooner ; his legal position 
in this respect being the sawe as if no petition had 
ever been filed. 


TRUSTEE : MARRIED Woxan (47783).— There 
need be no fear that a trust, once created, 
will ever cease; for, if necessary, the Court of 
Chancery would prevent this from happening. 
C., the lady, the acting and surviving trustee, 
should be asked to appoint another trustee before 
her marriage, to save any confusion, Formerly, if 
@ married woman were a trustee, she could only act 
conjointly with her husband, being unable without 
him to deal with the legal estate; but, by recent 
legislation, a married womau who is a bare trustce 
can act alone. There need, thus, be no difficulty, 
and D. can still claim the payment of the income to 
her; but, should any trouble arise, any solicitor 
will advise how to set about appoiating a new 
trustee. 


LENDING Money on TItTLe-DeEps (47788).— 
Presuming the building society to have borrowing 
powers, the deposit of its title-deeds to secure 
advances would be legal and binding upon the 
trustees and the members. Such a deposit of deeds 
is really an equitable mortgage of the property 
they represent; and this will be so even though there 
be nothing in writing, so long as the deeds were 
ae by way of securing the money lent upon 

em. 


Loan (47791).—Of course, the creditor who has 
obtained a judgment in the County Court can pro- 
ceed with it, and upon proof of means to pay can 
obtain an order for his debtor’s committal to 
prison. So also the other creditor can sue for his 
money when he likes. But if the bill of sale be 
valid and registered, it weuld protect all such 
goods of the debtor as it comprises against execu- 
tion by either creditor. 


Bankrvupt’s Disciarce (47794).—A bankrupt 
cau only obtain his order of discharge upon proof 
to the court that he has paid 10s. in the pound, or 
that a special resolution has been passed by his 
creditors assenting to his discharge, fur which pur- 
pose a meetiug must be called by the trustee. The 
querist does nut seem to have obtained such a re- 
solution, though that he must do, presuming his 
bankruptcy to be closed. I really cannot tell him 


how to set about the requisite legal formalities. It 
would be quite impossible to do so with success, 
and he had better consult his solicitor. 
long as he remains an undischarged bankrupt, all 
his future earnings, and after-acquired property, 


But as 


remain liable to the payment of his old debts, after 
his new creditors are satisfied. For this reason 
every bankrupt or liquidating debtor shou'd get 
his discharge as soon as he can, for he will be 
saved all risk and trouble, as the discharge becomes 
a conclusive plea to every action for debts barred 
by the bankruptcy or liquidation. 

LIQUIDATION—DIVIDEND (47797).—It is the duty 
of a trustee to advertise his intention to declare a 
dividend at least seven days before so doing, and 
call upon creditors to come in and prove their 
claims. If this advertisement were not inserted 
the trustee might be liable to a creditor omitted 
from the debtor’s statement ; but it is more prob- 
ablo that the querist did not happen to see the 
advertisement. If the estate has all been paid 
away, the only thing the omitted creditor can do is 
tc sue the debtor, who would be Jiable unless he 
had obtained his discharge. But if he has his 
order of discharge this has been held to be a good 
defence even to the claim of a creditor not inserted 
in the schedule, uuless fraud be shown; and even 
then the discharge must first be set aside. I donot 
ea the bankrupt could be criminally respon- 
sible. 


WILL. — ILLEGITIMATE CHILDREN (47802). —I 
uderstand the marriage in tbis case to be illegal 
and void, and it would therefore be necessary 
that the testator should not leave his property to 
his “‘ wife” and ‘‘children’’ without further de- 
scription, as both bequests might, and the latter 
certainly would, fail altogether. Tor ‘ wife,” in 
law, means lawful wife; and ‘‘children’’ would 
only include legitimate children, which these are 
nct. The will, therefore, requires to be very care- 
fully drawn, and the so-called wife and children 
should be specifically mentioned by nume; but I 
reilly cannot draw the will for the querist, and 
should advise him to consult a solicitor upon the 
whole matter if he wishes to leave his affairs in good 
order after death. 


WILL.—MABRIED Woman (47809).—It is not 
stated in this question. 1. Whether the houses 
were freehold or leasehold ? 2. When the wife was 
m:rried, and when she died ? 3. Whether she made 
any will ?—although these points are most m:terial 
tu the legal aspect of the case. If the houses were 
leasehold and the wife died intestate they passed to 
her husband, and he could do as he liked with 
them. If freehold they would descend to her heirs, 
but her husband would be tenant for life by 
courtesy. But unless I know more of the facts 
above mentioned, and also how many and 
what children were left by the wife, &c., I cannot 
possibly advise further upon the many points that 
msy be raised in this case. 

Fred. Wetherfield Solicitor. 

2, Grosham-buildings, Guildhall. 


RAILWAY SIGNALS. 


[20444.]—ComPrEnsaTING levers will, of course, 
overcome the difficulty of expansion; but if you 
ask why they are not introduced, you will probably 
be told that ‘‘ our beard of directors wou’t pass 
the amount.’’ 

The set-screws might obviate the error caused 
by the axle wearing, as suggested by Mr. J. G. 
Moon ; but unless they were of considerable size 
with coarse thread, I am afraid the continual 
falling of the weight on them (orrather the weight- 
rod) would soon put them out of order, and re- 
store the original error. I should insert a sliding 
wedge for this purpose, and secure it by means of 
anutunder the irun bracket which carries the 
weight. Of course, new signals would have to be 
specially made like this; it would be a big matter 
to alter all existing ones, and they must remain as 
they are. In this case there would be no screw 
thread subjected to strain, the rod coming down 
dead on the wedge, and transmitting strain to 


bracket. The screw for the tightening nut would 
have to come through a slit made for the purpose. 
Pivoting the arms in the centre is a capital idea, 
and should be adopted in the case of new signals. 
We should then have a good alteration of one bad 
point. The spars at back of arm practically carry 
out the suggestion of another correspondent to put 
a weight in that position, but in a more sightly 
manner. H. Stooke. 


(J 


[20445.]-—I wave already stated that I do not 
consider that the engine-driver is able to discern 
to a nicety the angle at which the arm is standing ; 
and perhaps he would not, from a practical 
point of view, be able to distinguish to 
within: 5° the true position; but in one of 
my letters I endeavoured to explain that 
my rule was to apply to ‘‘ the fixing,” so as to get 
the arms to work uniformly. And I am not aware 
that it was at any place stated by myself that a 
driver was expected to tell at what angle the signal 
exactly stood—which is, by the way, a moralim- 
poe: It must be remembered that the signal. 

called ‘‘ doubtful ” is only a provisionary one, 
and the engine-driver would not act on it as danger, 
unless he had really a doubt as to what the signal 
was intended to be. The rule which I laid down 
has, I believe, now been introduced on some lines, 
although to what extent Iam not quite aware. I 
do not propose that a driver shall be able to dis- 
tinguish 44° from 46°, when runniug in a train at 
any speed. I hope ‘‘F.R.A.S.”? now understands 
me, and will overlook the indefiniteness of which 
I must have been guilty to call forth his concilia- 
ne ao at the same time explanatory remark 
( . 

Will Mr. A. Manock, before we go any further, 
tell me whether we are not to have a limit theoretic- 
ally or otherwise, established between the two sig- 
nais? Ho states that, ‘ According to Mr. Stooke’s 
arrangement, 20267, the angles frum 45° to 85° are 
allowed as clear, but immediately the arm falls to 
86°? it must be treated as danger. Iam inclined to 
think that there are very few drivers who are 
capable of distinguishing iu this case between the 
clear signal and the one for danger.” So far so 
good; bat let us apply this very remark to Mr. 
Manock’s own system (or any other) theoretically— 
practically we know that discernment to a degree 
or two cannot be clear. The gentleman in ques- 
tion states, “Divide the quadrant into three dis- 
tinct divisions of 30° each, say, from zero to 30° - 
danger, from 30° to 60° clear.” This is quite suffi- 
cient. Now, how much difference can there be 
from discerning between an angle 30° danger and 
31°, which is fairly within the province of clear ' 
than between an angle of 85° and 86°? ‘‘ Of course, 
if the suggestion is barren, let it pass as such.” Mr. 
Manock’s suggestion has never been treated as 
barren by me. I could not agree to it, as the fall 
for clear did not seem to me to be sufficient; but at 
the same time I did not doubt the good meaning of 
the proposal, neither do I doubt the whole of the 
correspondents engaged in this discussion have 
been, and are still desirous of assisting ms. We 
often condemn an opinion because it does not seem: 
what we approve of; at the same time we do not 
doubt the integrity of the originator, and mean no 
harm to his person. If Mr. Gladstone asked Brad- 
laugh and Sir Stafford Northcote round to dinner 
during. the recess, does anybody believe that they 
would not both be present, despite their diversity of 
political opinion ? 

What I intended to convey by “we do givea 
positive signal to come on,” was when the arm 
shows clear. I was, however, I admit, very in- 
definite here, having apparently, though not actu- 
ally, overlooked the running of trains past the dis- 
tant signals; but as the driver has to turn steam off, 
if the signal is against him, and proceed cautiously 
to the home sigual, there can be, I should say, no 
objection to the continuation of the arrangement. 
“Nun. Dor.” wishes to obviate this, I believe, 
and thus improve the safety of the line, 
apd no doubt practically it would do so; but trains 
would be kept waiting at the D. signals when they 
might be some distance further on—-not a mean 
consideration with a lot of traffic—e g., in the metro- 

olis. 

ar Nun. Dor’s.’? change could be practically 
brought into use with the present signals; but 
keeping the arm: within the post I do not like; 
it does not seem distinct enough for me. In 
foggy weather a sigual-post coald not be discerned 
from any other; but an arm put out horizontally 
does materially assist discernment. 

August 26. H. Stooke. 


THE CONTINUOUS BRAKES RETURN. 


20446 ]—THE ninth continuous brakes return 
(No. C, 3339) for the half-year ending Juae 30th, 
1882, has been published, and the following table 
gives the amount of stock fitted with those brakes 
which appear to fulfil the necessary ‘‘ conditions. ”” 

On the 30th June, 1882, there were 5,395 engines 
used for passenger traffic, of which only 1,819 
' were fitted with brakes which even appear to be 
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efficient, and this number is further reduced when | details of a failure which he witnessed when riding 
727 engines on the Midland and Great Western | upon the engine of an express train into Taunton 


Railways, which have non-automatic steam-brakes, Station, 
fai 


are deducted. 


and he considered it “a very important 


ure.’ The fact that this case is not mentioned 


STATEMENT showing the Amount of Rolling-stock fitted with Continuous Brakes which appear to 
comply with the Conditions of the Board of Trade, June 30th, 1882. 


5, connecting pipes only 
mittee 


ee 


Total as above 


Somerset and Dorset Joint Com- 


ee es ee ae ee 2 ee 


.. | 1,819 |10, 763| 2,611 


| Amount of | $ E 
| Stock fitted. | 5; Ba 
_| &. qf 2 
: Ae | Rag 
Name of Continuous Brake. Name of Railway Company. ra a oa 3d Pa 
a | 2s] & as 
& | ES) 8 Ag 
5 | O 2 
QO c= 
Barker’sA utomatic(Hydraulic)| Great Eastern i 3 acc 2 12| Gag 20,701 
Eames’ Vacuum see .. | Lancashire and Yorkshire xs 5 8) a 
Fay, Newall, and Eames— | Lancashire and Yorkshire 10| 51 Not given 
Vo Gombined s. s e 
Sanders and Bolitho Vacuum | Great Western vė s e. | 360* 1,482 | 721 2,022,779 
M ie » +- | Midland : ee ee .. | 867*, 1,899 8 | 3,695,831 
3 35 3» «» | Somerset and Dorset Joint Com- 
| mittee s ee s a ‘a ai Te 
( PA ‘5 »» «+ | Lancashire and Yorkshire i 2 2l a’ 
Fay, Newall, and Sanders’— | Lancashire and Yorkshire es es 6] .. Not given 
} combined .. ai ie 
Smith’s Automatic Vacuum | Great Northern .. ae os 2 33 : 28,487 
a "i „ «+ | Lancashire and Yorkshire |: | 21] 174] || | Not given 
a » - 99 «+ | London and South Western 17 |} 128 25,746 
9° 9, ” oe | Taff Vale ee oe ee. ee 4 15 úi , 11,987 
W. Parker Smith’s (Screw) ' Liskeard and Caradon .. i as 4j 3.. 4 3,108 
Steel M'Innes .. ae | Caledonian .. i sé 3 33 10 25,509 
Westinghouse Automatic ' Great Eastern ee < .. | 125 !1,018 | 288 | 1,129,964 
a x ..| Great Northern o .. 2|) 14 6 18,317 
a 5 T | Lancashire and Yorkshire 19 39 Not given 
3 is .. | London and South Western ss 2 (‘Siar 20,2043 
E m . | London, Brighton, & South’Coast | 267 | 1,847 | 337 | 2,679,483 
- 5 . | London, Chatham, and Dover .. 14 75 9 132,768 
$9 53 Lynn and Fakenham ‘i 4 Sj Jes Not given 
39 39 . Midland ee ee ee 45 94%, 152 354 207 
i S .. | Midland, Scotch Joint Stock ive 40* ., a 
5 » .. | North Eastern  .. .. 4. | 336 | 2,174] 90 | 3,386,370 
” ” oo Rhymney .. i Se és 8; 14 32 40,980 
pi ‘ss -- | West Lancashire .. P a 3 16] .. | 25,152 
a : Caledonian .. 3... Ss. ~S i |S 40| 675| 240 502,642 
G 5 ve | Glasgow and South Western .. 60} 200; 158 374,493 
s oo, .. | North British ee a 111 736 ; 288 1,169,619 
s, connecting pipesonly | East Coast, Joint Stock, and Cars. os 124 a 
| 
| 
| 


Total December 31st, 18851 |. | 1,465 | 8,535 | 1.997 


i Showing an increase of ., 


—— 


304 | 2,228| 514 


| 


Nore.—The 40 vehicles which compere the Midland Scotch Joint Stock, also 60 Midland vehicles 


(including Pullman Cars) are fitted wit 
is not stated in the Return. 


The total carriage stock consists of 45,546 vehicles, 
of which the table shows only 10,763 were fitted 
with efficient brakes. 

One very important and satisfactory feature in 
the present ‘‘ return ” is that a very large propor- 
tion of the engines and vehicles fitted during the 
past six months have been provided with brakes 
which are ‘‘ automatic,” and fulfil the conditions, 
thus clearly showing that the companies are 
beginning to see the absurdity of spending money 
upon non-automatic, and therefore inefficient, 
systems. 

Special attention should be directed to the pro- 
gress made by the North-Eastern Company, not 
only in the fitting of brakes, but in the refitting of 
automatic in place of non-automatic brakes. 

During the past half-year, Fay’s brake has been 
removed from all the 63 vehicles, Newall’s has been 
taken off no less than 119, and also Smith’s va- 
cuum pipes from 35 other vehicles; and the work 
of refitting the whole of this stock with the West- 
inghouse automatic brake is nearly completed. 

he Dublin, Wicklow, and Wexford Company 
has abandoned the use of Smith’s automatic va- 
cuum brake, and changed it to the simple non- 
automatic system. 

The Caledonian Company has taken the Steel 
McInnes brake off one engine, and replaced it by 
the Westinghouse. 

With regard to the ‘‘failures,’’ it is to be re- 
gretted that some companies have again drawn up 
their replies so that they shall be of no real value 
for purposes of comparison. 

For instance, there have been several cases of 
trains running past stations in consequence of the 
Midland Company’s two-minute modifications of 
the Sanders and Bolitho brake ‘leaking off,” or 
otherwise failing to act when required, and yet xo 
mention whatever is made of these cases in the return; 
this remark also oe tothe same brake as modi- 
fied by the Great Western Company, many failures 
having taken place, and yet only one reported. 
Col. Rich, in his report upon the Portskewet Pier 
accident (see page 357 of present volume) gave 


both the Westinghouse and Sanders’ Brakes; but this fact 


in the ‘‘ Return ” proves that the information furs 
nished by the Great Western is (like the Midland) 
very incorrect so far as it relates to the faults of 
the brake in question. 


These two companies do not give any details of | f 


the numerous failures of the steam brakes fitted to 
their passenger engines and tenders, as they profess 
to consider that these do not come within the Con- 
tinuous Brakes Act; but it will be seen that when 
a steam brake is worked in conjunction with, and 
is in fact a part of, a continuous brake, its faults 
and failures should be reported. 

The Sanders and Bolitho brake is fitted to the 
carriages oxly, and any fault in the steam brake on 
the engine drawing the train is not given; there~ 
fore no comparison can be made with any other 
system in which the whole train, including the 
engine and tender, is fitted with one continuous 
brake throughout, as in that case failures are 
recorded relating to the engine and tender brakes. 

Clement E. Stretton, 

Saxe Coburg Street, Leicester, Aug. 26, 1882. 


STONEHENGE AND 8UN ‘WORSHIP. 


(24047.]—I am glad to see Mr. Stooke’s letter 
(20386), and shall await with some interest the result 
of his search for the *‘ grey wethers.”’ 

For the second time let me say I have hazarded 
no opinion concerning the erection of Stonehenge in 
the Weolithic Age. The extracts given do not exhaust 
‘all the material likely to lead to a just conclusion.’’ 
Sir John Lubbock, in Pre-historic Times, says :— 

‘*No less than 270 tumuli cluster round Stone- 
henge, and it seems most probable that the dead 
were brought from a distance to lie near the great 
temple.”’ 

Again :—‘‘ It is evident that Stonehenge was at 
one time a spot of great sanctity. A glance at the 
ordnance map will show that tumuli cluster in great 
numbers round and within sight of it; within a 
radius of three miles there are about 300 burial 
mounds, while the rest of the country is compara- 
tively freefromthem. If, then, we could determine 


the date of these tumuli we should be justified, I 
think, in referring the Great Temple itself to the 
eame period. Now, of these barrows Sir R. C. 
Hoare examined a great number, 151 of which had 
not been previously opened. Of these, the great 
majority contained interments by cremation in the 
manner usual during the Bronze Age. nly two 
contained any iron weapons, and these were both 
secondary interments, that is to say, the owners of 
the iron weapons were not the original occupiers of 
the tumuli. Of the other burial mounds no less 
than 39 contained objects of bronze; and one of 
them, in which were found a spear-head and pin of 
bronze, was still more connected with the temple by 
the presence of fragments, not only of sarcen stones 
(grey wethers), but also of the blue stones which 
form the inner circle at Stonehenge; and which, 
according to Sir R. C. Hoare, do not naturally occur 
in Wiltshire. Under these circumstances, we may 
surely refer Stonehenge to the Bronze Age.” 

Elsewhere this distinguished author attributes 
Abury to the commencement and Stonehenge to 
the close of the Bronze Age. 

It is the far ruder and simpler stone circles than 
either to be found onthe Welsh border hills I judge 
to be of Neolithic Age. ‘< 

eo. 


THE PRESSURE OF WIND. 


(24048.] — I po not make the distinction 
«F, M.S.” credits me with, and if “ F. M.S.” 
reads the first paragraph of my last letter 
he will see that the distinction I there 
draw is the same which he in the first place 
pointed out. What I asserted was that with 
a velocity of 50 miles an hour—supposing the 
anemometer to be accurate—the pressure on the 
square foot would not be 493lb. The possibility of 
such a high pressure, which I afterwards consider, 
ig another matter. ‘* Velocity of 531b. on the square 
foot’ should of course be ‘‘ Pressure,’’ &c. 

What does “ F. M. S.” consider to be ‘‘ an obsti- 
nate fact?’ The accuracy of the high pressures 
which the anemometers register? Even ‘‘if the 
recorded pressures were accurate,” I do not think 
that the pressure, as calculated by a formula, 
would be actually ‘‘ useless,” though, of course, 
in any case it is desirable to take the registered 
pressure in preference to the calculated, which - 
under the most favourable circumstances can only 

approximate. 

If ‘‘no one supposes that we have on the surface 
of the earth such a storm as Mr. Simmons ex- 
perienced,’’ then why did ‘‘ F. M. S.” in his letter, 
speaking of the gale on the 29th April, write, ‘‘ and 

ay have reached Mr. Simmons’s rate on his recent 
talloon voyage—about 130 miles per hour!’ Of 
course it is not necessary to build a house at the foot 

Blackheath Hill so strong as one placed alongside 

e Observatory ; but, nevertheless, there are many 

ouses situated as high as the Observatory, and 

uilders as a rule do not make much distinction, I 

ink, between such comparatively small differences 
n elevation. 

When “F. M. S.” asks for ‘“‘ definite information as 

o the actual pressure,” he is asking for what engi- 

eers and meteorologists have been seeking for the 
hst century without obtaining; and it is quite a 
uism to remark ‘‘ that the question is one which 
is by no means settled in the minds of engineers and 
architects,” as if it were otherwise such disasters as 
that of the Tay Bridge would not be heard of. 


CO. H. Romanes. 
| Worthing, Augus. 
t 


NORTHOOTT’S APPARATUS FOR TURN- 
| ING IRREGULAR FORMS. 


.(24049.])—In Mr. Northcott’s classical book on 
“Lathes and Turning,” at p. 123 he thus describes 
the connection of the back-shaft. with surface 
traversing-screw of his slide-rest:—‘‘ For every 
revolution of the back-shaft the worm-wheel will 
make one-seventh of a revolution, and during 
one-tenth of a revolution of the screw (E) the 
slide (D) will traverse one-tenth of an inch.” 
Can this be so? Ido not see how it can be, and 
have come to the conclusion that ‘one-tenth ” 
must be a printer’s error. If the screw or the 
slide-rest is of a pitch of ten threads to the inch, 
each revolution of the screw would move the slide 
one-tenth of an inch, and one-tenth of a revolu- 
tion would move it one hundredth of an inch only, 
and consequently the surface cut would be only 
one seven-hundredth of an inch instead of one- 
seventieth, as stated in the paragraph following 
the one above quoted. 

This bothered me some ten years ago, when I 
first got his book, and I intended to make this 
inquiry, but absence in India and other occupa- 
tions made me lose sight of it. 

Would you kindly draw his attention to this 
and at the same time ask him to give sectiona 
drawings in your pages, corresponding with Fig. 
130 of his book, which would enable persons own- 
ing a screw-cutting lathe to add his apparatus to 
their slide-rest. I have frequently referred to his 
papers in Vol. IX. of the MECHANIC, but find that 
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they are not sufficient to enable me to add his 
apparatus to my lathe ; and several others to whom 
I have shown his book and the papers in the 
MEcHANIC referred to, have come to the same con- 
clusion. I am sure that the details I ask for 
would be appreciated by many of your readers. 
Gereb Admi. 


HOT AIR AND VAPOUR BATHS. 


[20450.]—Siyce sending you my paper on the 
principles on which such should be constructed, I 
have seen and read a number of pamphlets on the 
use of gas for various purposes by Mr. Fletcher, 
of Warrington, the perusal of which has given me 
much pleasure. I now think that it is not worth 
anyone’s while to make for themselves a special 
burner, such as I made for myself, and described 
in above paper. Although it was inexpensive, it 
involved a good deal of labour, and now that one 
of Fletcher’s burners can be had at a cost varying 
from 1s. 9d. to 6s., I should be inclined to get one 
or more of them. His special apparatus for heat- 
ing water for baths, and his coil for supplying a 
constant stream of hot water, are well designed 
and suitable to their purpose; but compared with 
his burners they are very dear. People, however, 
are not bound to adopt his apparatus in full, they 
may purchase his burners and use them under any 
boiler or coil they may choose to construct, or adap: 
to their purpose. If I had seen his pamphlets 
before I left India, I would have had a copper- 
boiler made for me, by a native copper-smith, to 
my own pattern, which I would have got at a 
moderate price per lb. In England, if one requires 
anything at all different from the usual tradepattern, 
one is made to pay very heavily for it; but if 
one enters into a trade or business so as to require 
a number of the new pattern, it can be procured 
at the same rate as the ordinary trade patterns, 
but only from one source, which is not known tc 
the general public. Consequently it is in the 
power of the tradesman to put a fancy price on his 
goods, and few can resist the temptation to do £o. 
All desire to get rich rapidly. 

Gereb Admi. 


TRICYCLES WORKED BY GAS. 


[20451.J—Hap I been a mechanic instead of 
being a chemist I should long ago have turned my 
attention to the construction of a tricycle worked 
by gas. A mixture of light petroleum vapour and 
atmospheric air explodes on application of a light 
Fletcher, of Warrington, burns this in tabh 
furnaces, and has devised a receptacle which 
furnishes it in a constant stream, why not thea 
explode this behind a piston, or rather tw) 
pistons, which, acting alternately by means o? 
cranks, should push forward the machine? The 
cylinders and other parts, if made of thin steel. 
should, from their weight, add little impediment. 
at least little as compared with the additional 
force obtained. When not needed, as wher 
going down hill, the gas could be cut off, and 
turned on when the level or the up-hill was 
reached. The raw spirit is now generally sold, at 
least in all towus of any dimensions, as it is used 
for filling the little lamps used as substitutes for 
candles, I have been haunted by this idea for 
some time; but possess too little mechanical skill 
or opportunity to attempt its carrying out. 


CHEMISTRY FOR ENGINEERS. 


[20152.J—I ORDER a number of castings to be 
made of gunmetal, of the following composition, 
for instance, copper 40 parts, tin 5 parts, zinc 
2:5 parts. What chemical tests could I apply toa 
sample bar, in order to find whether my formul 
has been adhered to? Also how can I test white 
and red lead for impurities? how test oils for acids 
and other deleterious ingredients; and how deter- 
mine the quality of the acids (sulphuric, nitric, and 
hydrochloric) supplied for galvanising iron and 
soldering purposes. { 

A description of the qualitative and quantitative 
analysis of these and other engineer’s stores, I shall 
probably be told, would involve the writing of 
several articles and cover much space ; but what of 
that? If any correspondent is able and willing to 
contribute information of such practical value to 
the engineer aud wholesale and retail buyera and 
vendors of such stores, I feelsure our Editor will not 
withhold the space so usefully employed. 

Glatton. 


DEATH NOT UNIVERSAL. 


[20153.]—I Exrrct most of us have had the fol- 
lowing propounded to us: Suppose a knife with a 
lost blade, renew the blade and is it the same knife ? 
Answer (invariably), Yes. Now lose the handle 
and provide a new one, is it still the same knife ¢ 
Answer (hesitatingly), Well, yes. Now find the 
first blade and handle, which of the two sets is ¢he 
knife? Some such muddle seems to have been in 
the brain of the writer of the antepenultimate 
paragraph of your extract, p. 542, from the Journal | 


of Science. He evidently is not aware of, or cares 
not to acknowledge the fact, that reproduction of 
infusoria by fission is only a form of partheno- 
genesis, which takes place only so long as the con- 
ditions of existence require or are favourable to it, 
and that after certain not well defined intervals of 
time, perhaps seasons, a new order of reproduction 
is set up to meet the changed conditions, either that 
of sexual conjugation or the formation of germs in 
the interior of the individual analogous to that of 
Zoospores (the emission of which in the form of a 
cloud I have observed in the organisms mentioned). 
My only reason for writing this is to protest 
against the three last paragraphs of the extract, as 
specimens of imaginative writing, interesting per- 
haps to the general and uncritical reader, but not 
at allin accordance with facts or calculated to ad- 
vance scientific knowledge—such kind of writing 
being easy enough for those who only care to make 
a sensational impression. C.J.B.F. 


STRAIGHTENING CROOKED 
i OASTINGS. 


[20454.]—I ax glad toread ‘‘ Pattern Maker’s”’ 
reply (letter 20420) to Thomas D. West’s ‘‘ article.” 
I heartily agree with ‘‘ Pattern Maker.” In my 
opinion ‘‘T. D. W.’’ knows, properly speaking, 
nothing about the cast-iron *‘ castings’’ in their 
various stages of cooling. For instance, he says, 
for a 5-ton ladle the basin should be not less than 
18in. wide, whereas, if he had said 36in. wide, he 
would have been nearer the size; but any 
moulder knows that a basin just requires to be 
made to suit the ladle. A narrow ladle, requires a 
uarrow basin, a wide ladle requires a wide basin. 
I send my hearty good wishes to ‘‘ Pattern Maker ’”’ 
for his able letter. Cast-Iron. 


SCIENCE AT SOUTH KENSINGTON. 


[20455.]—I am gratified to find that if I cannot 
make a convert of ‘‘ Nun. Dor.,’’ I have at least 
caused him to be more just in his criticisms, for he 
now admits that ‘‘Science teachers there are, I 
know, who work honestly and laboriously for small 
pay, having a love for the labour, aud an earnest 
desire to do their duty,’’ so that they are not all 
crammers. On the other hand, I willingly admit 
that there are so-called science teachers who are a 
disgrace to the profession. A case in pointis given 
by Mr. Manock. But there are three things I 
should like to learn concerning this class: (Ist) 
How the teacher passed the ordeal of the depart- 
ment inspector; (2nd) What was the result of the 
examination at the end of the session ; and (3rd) 
How many years the teacher thought it worth his 
while to continue the class on the lincs mentioned 
by Mr. Manock? Iam not altogcher unacquainted 
with such teachers and teaching ; but generally the 
classes came to grief before they had been in 
existence many years, either through the teacher 
finding it not worth his while to continue, or 
because the Department had found out the kind 
of teaching and stopped the grant. I may also 
remark that, in my opinion, it is some years since 
Mr. Manock gained his experience of science 
classes, for he speaks of twenty lessons having 
been given, while for a number of years twenty- 
five has been the minimum number, and for the 
past year or two twenty-eight has been fixed as 
a minimum, although cach individual need only 
receive twenty. 

Referring to my ‘‘friend,’”? as ‘“‘ Nun. Dor.” 
pleasantly calls the gentleman I spoke of as having 
been trained by the Department, cannot he under- 
stand a man having two occupations’ If “Nun. 
Dor.” knows anything of the science classes in 
connection with South Kensington, he must be 
aware that, as arulo, the lessuns do not commence 
till seven or eight o’clock in the evening. Now, 
it is not so very diflicult to understand how, under 
these circumstances, a man may be engaged at a 
given occupation during the day, and turn to a 
totally different one—viz , science teaching during 
the evening. 

I notice that ‘‘ Nun. Dor.” is concerned because 
I have not referred more in detail to the ignorance 
displayed by some of the candidates. What would 
he have me say? Surely he does not wish me to 
deny that such answers were given. I have 
already said that, in my opinion, the teachers are 
not responsible for such absurd answers, and I 
give an instance of a student of a competent and 
conscientious teacher giving a most absurd answer 
to a question, and this instance, I contend, supports 
my opinion. I would also remind “Nun. Dor.” 
that no marks would be given for such answers, 
and since, taking all the papers worked, the per- 
centage of passes was large, it follows that such 
absurd replies were the exception, and not thé 
rule. 

“« Nun. Dor.’’? remarks that, “to really educate 
the masses, born teachers are required.” Am I 
to infer from this that he blames the Department 
because they do not manufacture such ‘ born 
teachers”? The uttermost the Department can 
do in this direction is to exercise care in the selec- 
tion of the intended teachers, and, having selected 


them, impart good, sound instruction, and these 
things, I contond, they already do. 
Edward Jackson. 
Birmingham, August 26th. 


CONCRETE. 


[20456.]—It is not often I burthen your columns 
but I do better—I read them throughout, and not 
withstanding that there is here and there a con- 
siderable amount of chaff, the grain is far more 
than sufficient to repay the reader for his time and 
trouble. I wish, however, some of your writers 
would follow the advice given in Montaigne’s 
Essays, and only give ‘‘ what they know, as much 
as they know, and no more’’; and not what they 
imagine, or what they find in some old recipe book. 
My hobby is concrete, and if twelve years’ working 
at it, and spending a lot of money on it gives one 
a right to say something on the subject, I have that 
right. I have seen in your columns some fearful 
mistakes in calculations, both as to the proportions 
of materials, the cost of construction, and the re- 
sulting work. The one great error that pervades 
most of the written articles, is the treating material 
measured out as producing the same volume of 
work in situ. Now if any one would take the 
trouble to weigh a cubic foot of concrete, be that 
concrete rammed either little or much, he would 
find that it took considerably more material than 
a foot cube to produce a foot of concrete. Now, 
taking a cubic foot of shingle as weighing 88lb., 
and a cubic foot of sharp sand as 100lb., and a 
cubic foot of cement at 90lb., my experience has 
shown me that it takes 150ft. of measured ma- 
terial to give 100ft. of good solid, well rammed 
concretein work. iy 150ft. of material are com- 
posed by measure of 


Shingle ........ sesecseessesa s 205 parts 
Sand ..sssseseso A EET 2i 4» 
Cement ....... ee ee eg enema ay 
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Now, I find my concrete well rammed weighs 
1391b. per cubic foot. Now, were this concrete pure 
silex, it would weigh 160lb. per foot; thus it will 
be seen that, nctwithstanding the ramming the 150 
per measure into 10U of work, there would be still 
160 — 139 = 21lb., or one-cighth air space in each 
cubic foot. Now, looking at volume of material 
and weight of each, and result in work, it will bo 
found wonderfully near the mark: 


108 c.ft. of shingle at 88lb.weight .... 9,504lb. 


27 rr sand at 100 9 e... 2,100 
15 ,, cement at 90 = sea 1,850 
13,594 


Producing 100 x 189 of concrete weighing 13,900 


The difference being .......-.002 346 


The difference of 3161b. I take to be the water oz 
crystallisation retained. 

Now, comparing the weight of a solid block of 
silex weighiug 16Uib. per cubic foot with the weight 
of concrete, thero would be 160 — 139 = 2llb., 
representing the weizht of the material required to 
fill the air-space, or nearly an eighth; so that con- 
crete, as compared to silex is $ more porous. The 
result of my work actually comes vey close on to 
these calculations, and therefore, the loose way in 
which calculations are given as to quantity and 
cost of concreto is likely to mislead. 

So much for muterials used and results obtained. 
Now for the iodus operandi. Clean and free frou 
loam or dirt must your agyregates be. An ounce of 
loam neutralises a pound of cement; cement must 
come into actual contact with silex or hard material, 
either in shape of sand or stone. The materials 
must be thoroughly mixed whilst dry, and then 
only watered out of therose of a garden watering- 
can, and never made more wet than very moist 
sugar; in fact, no more water than is absolutely 
necessary for the crystallisation of the cement 
should be given. I have every mixing turned over 
five times—three times dry and twice wet, and 
when well rammed, it turns out good work. 

In my experiments I havo found out a cheap sub- 
stitute for cement in using a considerable portion 
of finely-ground quicklime, which I get from near 
Bridgwater, from Boord and Co., of Dunbell. 
For cottage walls, garden walls, or sheds, I find 
half the quantity of cement and the other half lime 
makes very good work, and I believe in time it wil} 
be as good as concrete made with pure cement. But 
unless the operation is carefully conducted, and 
the quicklime thoroughly killed, there is a danger 
of blowing. I put the lime intoa large tub, keep- 
ing it thoroughly stirred, and mixed with sufficient 
water to make a thickish cream, and let it stand for 
half an hour before using. The cement used is 
mixed dry with the shingle and sand, and then the 
whole is mixed and moistened by the lime cream ; 
but the master’s cyes must be about him. Now, 
so much for tho information I can give. I now 
come to my turn to ask for information. I may say 
that Iam building a tower, and my intention is to 
carry it up to 2U0ft. if I can safely do so. I 
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do not fear the concrete crushing; but I 
should like to settle the vexed question 
of the force of the wind. I have made my 
calculation as to the maximum pressure; but 
as the force of the wind has produced a little 
logomachy in your columns, I should like to elicit 
the opinions of some of the Jogomachists on the 
data given. The following are the intended dimev- 
sions :—Outside measurement at level of ground, 
20ft. equare; intended height, 200ft.; measure- 
ment at top, 18ft. Gin. ; from ground to 20ft. high, 
20ft.; from 20ft. to 80ft., 19ft. Gin.; from 80ft. to 
150ft., 19ft.; and from 150ft., 18ft. Gin. The 
tower is built on the square with the cardinal 

oints of the compass, and the strongest gales are 
rom the south-west, which would only catch the 
building at an angle; but I must base my calcula~ 
tions as if the gale caught it full on the side 
opposed. Ihave, in the calculations made by me, 
got a full one-third more than sufficient weight to 
stand a wind pressure of 52lb. to the square foot ; 
but the Tay Bridge disaster and the logomachy in 
your columns have rather disturbed my equilibrium, 
and made me fear for that of the tower. I cannot 
understand how the pressure is calculated. The 
only safe way isto calculate on the strongest gust 
of wind. Iam three miles from the sea, opposite 
the Needles in the Isle of Wight, and the wind fiend 
does let out sometimes with a vengeance. With 
the exception of a typhoon or cyclone in India, I 
do not think I have ever seen the gusts of wind 
more severe for a short time than I have seen them 
at my place. Here is a nice problem to ke solved 
for my advantage. You have plenty of hard- 
headed contributors, some of whom are not only 
able, but, on the give-and-take principle, willing, 
to set my doubts at rest. My days are not many, 
but I do not want my ghost to be disturbed by 
gesing my tower lying its length on the ground 
through the efforts of the wind fiend. 

Khoda Rux 


INDUCTION COIL. 


[20457.}-—In accordance with the wich of Mr. J. 
Brown, of Belfast, '‘ Quien Sabe,” and other 
correspondents (Volume XXXI.), I send an account 
of a small induction-coil which I have lately con- 
structed. Mr. Brown will notice that the cflect of 
distributing the secondary along the core has not 
been so advantageous in this instance as he seemed 
to expect. Perhaps in his abler hands an alto- 
gether different result might have been obtained. 
He will also observe that one of the results has 
been to enormously increase the nmount of con- 
denser required. If Mr. Brown would kindly 
supply us with a statement of the results he 
achieved when using a spring contact- breaker, it 
would be easier to compare his admirable instrumert 
with other cvils so fitted. The core of my coil is of 
No. 22 B.W.G., and was carefully annealed. The 
length is 83in., the diameter about 7-10ths, and the 
weight 88coz. The primary is of No. 16 B.W.G., silk- 
covered, wound in two layers. Its weight is 120z., 
and its resistance about 1-10th of an ohm. The 
secondary is of No. 16 B.W.G., silk-covered, and 
contains 2lb. 30z. of new wire; llb. of old wire, 
unwound from another coil; and loz. of old wire 
of mixed gauge. Its resistance is 3,160 ohms., and 
its total weight is 3lb. 30z. It is wound in 226 
vertical sections upon an ebonite tube Yin. long, by 
lin. internal diameter by 1-16th in. thickness, with 
separating discs of three-ply blotting paper, stceped 
in hot paraffin wax, and pressed together. Two of 
these discs were placed between each pair of sec- 
tions, and one between the component sections of 
each pair. The diameter of the discs is 3lin., and 
the spaces were filled with wire (wound on through 
hot paraffin wax) to a diameter of about 3in. 
Tho average width of the spaces is 3-1G6ths in. 
The ccmplete secondary occupies Glin. of the 
centre cf the cetonite tube; but as cakes of 
paruffin wax, each jin. in thickness, were after- 
wards cast on to the ends of the sccondary, to 
prevent sparking to the primary coil, its apparent 
length is 7}in. Grooves were turned in the edges 
of the waxen cakes, and pieces of No. 20 gutta- 
percha-covered wire laid in, and connected to the 
ends of the secondary, and brought out for attach- 
ment to the discharging points. The two grooves 
and the vacant intervals between the discs were 
then filled in with paraffin wax, and the whole 
turned down smooth to receive a few layers of 
paraffined paper, and the ornamental covering of 
velvet. The reel-ends are of baked mahogany, 
paraffined and ebonised. 

At this stage I may inform Mr. Brown, who, a 
short while ago, was asking our justly honoured 
“Sigma” for his experience of epring contact- 
breakers; that after a great many experiments I 
found the best form to be that made and patented 
by Apps, and which breaks the battery contact 
directly at the back of the hammer. The secret of 
its success appears to lie very much in the handy 
arrangement of the regulating-screws, which 
enable the operator to increase the tension of the 
spring to several pounds if necessary ; also the iron 


hammer is disproportionately small, and, being 


bored nearly through, is light, and possesses little 


orno momentum. Perbaps, however, this form 
would not act so well upon coils containing very 
large cores, like that of Mr. Brown, as its motion 
is extremely rapid, and slow vibrations are best 
where residual magnetism has to be encountered. 
The following is a table of results obtained with 
various powers :— 


Pint Grove 


cells Spark. Condenser capacity. 
1 ...... 13 to l}in. .. Half a micro-farad 
ee QAIN. wee eee . l micro-farad 
Oeiaker OS aeegeke Do. 
Be eo ace BHN. essere Do. 
Desst . din. and over 1 micro-farad and a half. 


When the condenser capacity was increased to 
one and a half micro-farads, the spark from one 


cell almost disappeared, and with four micro- 


farads the spark from five cells was reduced 


to about oneinch. The influence of the condenser 


upon the character of the spark was interesting and 
These latter experiments were made 


sug gestive. 
before the instrument was permanently mounted, 


and cores of No. 24 and 26 B.W.G. were made and 
Neither gave such good effects, the sparks 
from No. 26 being very markedly inferior, both in 


tried. 


length and quality, to those from the core selected. 
Primaries ot No. 14 and 18 silk-covered B.W.G., 
were also tried and abandoned in favour of the pre- 
sent gauge. A primary consisting of two layers of 
No. 18, arranged in multiple arc, had too low a rẹ- 
sistance. From the results of some experiments 
with the mercury break, made before the secondary 
was completed, it is inferred that with an inter- 
ruptor like the one devised by Mr. Brown and de- 
scribed by him on p. 6ll of Vol. XXX., four 


inches, or eveu four ond a halfinches, of spark might 
readily be extracted from this small coil; but I fear 


the inconveniences of the mercury- break more than 
counterbalance its xndvantazes. | 
Haverfordwest, Pem. Ernest. 


SMALL DYNAMOS—ERROR. 


[2C458.]—In my Jetter (20417) last week, 11th 


line, instead of ‘‘ resistance was not sufficient,” it 


should have heen “E. M. F.was not sufficient to 


overcome resistance.” Fred. W. Ball. 


COLOUR. | 
[20159] — Having been away from home ri 


“E. M,” I have not replied to various rema 

upon my letter (20324), p. 477. * E. H.” (2033 

p. 499, does not think that letter either an adequate 
or correct reply to Mr. Smith’s. As to the corred- 
ness, that is a matter of opinion apparently, but as 
to the adequateness, he himself says, “It is quite 
impossible to give a complete or satisfactory ek- 
planation of colour vision in the compass of # shart 
letter.” The sole purpose of my letter was to show 
the intentions and explanation of a particular &- 
periment of Tyndall’s, which Mr. Smith had mp- 
understood snd misrepresented. As to the genetal 
question of colour, discussion is really useless he- 
twern people taking the scientific line and Em 


r 
several weeks, during which I have not seen the 
8 
? 


dealing with it on artistic principles; it is likpa 
conversation between people using different lan- 
guages, while each has only a very slight knowledge 
of the other’s. 

It is for this reason that it would be wasteof 
time to discuss the subject with Mr. S. Calton, 
who, in 20340, p. 499, expends four columns'lin 
showing that he poys no attention to anything but 
his own ideas, and from want of understanding 
them, perverts and misrepresents those views of 
the subject which may be called scientific, as 
distinguished from artistic or practical. Hence 
all his criticisms as to the effects of various pg- 
ments, and especially the actions of rotating 
coloured discs, are valucless, and, in fact, unmean- 
ing. Weall know that the effect will be nothing 
but a rough approximation to a white. As none 
of the colours employed can possibly be pure 
colours, and as their proportions in the disc are not 
likely to be exactly correct, how can a pure white 
be expected ? | 

The fact is unquestionable, that blue and yellow 
“lights” do not produce green; but lights do not 
mean those resulting from passing through glass, 
unless the glass cuts off perfectly all but the required 
light, and this is scarcely attainable. A scientific 
experimenter on light-colours derives his lights 
from the prism, and selects definito colours. He 
would thus get a range of blucs and a range of 
yellows, and could produce a variety of combina- 
tions. Butit appears useless to talk of this ta a 
person who insists upon experimenting ix the light 
instead of inthe dark. Why, in the light, we 
could never sepsrate single colours; we should 
always be flooded with the whole components of 
white light superposed upon the experiment and 
should need a very intense light indeed, to obtain a 
visible result at all from the distributed spec- 
trum. 

Mr. Calton recognises that a coloured light is an 


an one. Of course it is, because it furnishes 
on 


y part of the compound known as white light. 


The evidence is: That if we pass the white light ‘ 
through a prism we subdivide it into a long series 

of such imperfect, that is partial, lights ; if we re- 

ceive these upon another prism, we gather them 

again into the perfect white with the quantity 

diminished by Joss in reflection. If, now, we 

separate parts of this spectrum on the second prism 

by stopping off all but the selected portion, we can 

produce white light by a number of combinations, 

but obtaining, of course, a feebler light. But these 

several whites, though optically and artistically 

alike, are very different, scientifically considered. 

Let each of these whites be received upon a third 

prism, and their difference is at once manifested, 

because only the one will produce a full spectrum, | 
the others showing only their special lines. Mr. 

E. Holmes, in his last par., p. 549, explains this 

fairly. 

This is, of course, the same thing as happens in 
the case of pigments, as with the greens in the 
Venetian blinds mentioned by “E. H.,” page 499, 
where two closely-resembling greens, alike to the 
artist, are proved by anulysis to be constituted of 
different light or colour elements. I imagine the 
source of Mr. Calton’s misapprehensions is the idea 
(which I have observed is not uncommon among 
artists), that black is a colour and white the 
absence of colour, while science teaches us that 
black is simply the absence of light, whether it be 
due to shadow or absorbed light, while white is the 
united effect of several colours—a harmony, in fact. 

Now, let us see the difference between the vague 
artistic and the exact scientific definitions, p. 500. 
Mr. C. says, ‘‘Pure blue means a certain fixed 
colour, free from red and yellow, while green, being 
a compound colour, embraces an unlimited number 
of hues, &c.’? How does this define blue? Asa 
mere fact, there are as many hues of blue as of 
green, anda green cau be fixed as definitely as a 
blue. The scientific definition is that blue is a 
colour due to wave-lensths, of which the mean is 
4°75 ten millionths of « millimetre, while the mean of 
green is 5'12, and science can prove this by taking 
a perfectly colourless surface and producing upon 
it lines of these intervals with the resulting colour. 
In the face of such facts, Mr. C. must reall 
allow ‘‘ mere scientists’ to pass with a smile suc 
observations as he makes about the manner in which 
they prepare their discs and work out ‘‘dodgey” 
experiments. 

` Mr. C.’s further five columns, 20432, p. 575, 
simply illustrate my previous remark that he 
perverts my statements of the scientific view of 
the subject by misunderstanding them. He 
does so as to my own remarks as to the experi- 
ments with the blue und yellow glass: he says 
“I admit an excess of green in combining blue 
and yellow Jights.”’ I did not: I was deuling 
with a speciul case of lights passing through glasses, 
both of which were stated to pass green, as well as 
their predominant colour, and I should not think 
of calling the mixed li „hts passing through coloured 
glass, blue or yelow, from a scientific stand- 
point, whatever I might do in dealing with their 
artistic effects, or in ordinary conversation. Hence, 
all his criticism is meaningless. 

Students of lizht and colour should recognise 
the great resemblance between it aud sound, in 
the circumstances that the colours of the spectrum 
of white light are to all intents an octave of sound, 
and the seven colours of the rainbow correspond to 
the seven notes of ancctave of musicin therelations of 
the number of undulations producing each. Each 
colour has ita specific wave-length, just as each 
tone has its specific period, snd in each the har- 
monies are dependent upon the numerical relations 
of these wave-lengths. But the perception of wave- 
lengths of light as colour depends not only upon 
the external actual light, but upon the organ of 
sivht, as in the other case of sound. Now, the 
distinction of the scientific and artistic treatment 
iu both cases is this: the sciences of optics and 
ucoustics examine chi: fly the external agency, and 
the artist is concerned ouly with the action of the 
living organs of perception. Sigma. 


Tur _foilowing, for gencral use as a grease ezadi- 
cator, is recommended :—Cxustile soap in shavings, 
40z.; carbonate of sida, 2'z.; borax, 10z.; aqua 
ammonia, 70z.; alcohol, 590z. ; sulphuric ether, 20z, 
Soft water enough to make one gallon. Boil the 
soap in the water until it is dissoived, and then add 
the other ingredients. 


To clean a soiled chamois-leather, make a solu- 
tion of weak soda and warm water, rub plenty of 
soft soap into the Jeuther, and allow it to remain 
in soak fortwo hours, then rub it well until it is 
quite clean. Afterwards rinse it wellin a weak 
solution composed of warm water, soda, and yellow 
soap. If rinsed in water only, it becomes hard 
when dry, and unfit for use. ‘he small quantity 
of soap left in the leather allows the finer particles 
of the Jeather to separate und become soft tike silk. 
After rinsing, wring it well in a rough towel, and 
dry quickly; then pull it about and brush it well, 
a x will become softer and better than most new 

eathers, 
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REPLIES TO QUERIES. 
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*,* In their answers, Correspondents are re- 
spectfully requested to mention, in each instance, the 
title and number of the query asked. 


[47050.) -Hot-air and Vapour Baths.—I have 


received eight more letters on the subject, one of . 


which is from Isabelle Stuart. As they all are for 
personal use, I think the answer contained in No, 
904 will be sufficient. A London engineer 
seeming to entertain the idea of applying largely 
and publicly my system, I will send him par- 
ticulars. One of the letters received is fram 
Canada. It contains two three cents stamps, 
which I am sorry not to be able to give back to the 
inquirer, as they are quite useless to me, unless I 
make a trip to Montreal. The specification of my 
patent was sent to Madame Eugénie Baxter, 
Nauwoo, Illinois, U.S.A., with whom, perhaps, 
my Canada correspondent may communicate. I 
find it singular that some inquirers do not give 
their real name and address. Some say, Careof.,.. 
others, P.O. Box....—CH. RABACHE. 


[47144.)—Bending Wood.—In connection witt 
the answer to the former querist, much pressure cvuld 
not be expected te be employed in a steam chest of 
wood ; still, if the present querist has much bend- 
ing to do, so as to answer his purp:se to have & 
steam generator made for the express purpose, and 
is careful to select good sound wood for the chest, 
and makes gocd sound joints in putting it together. 
he might use sufficient pressure for all practica! 
purposes, but the less in substance the wood to be 
bent, the less the pressure required. Safety-valves, 
such as are used with a moderate sized mode: 
engine boiler, would be about the thing.—Co.- 
LODIAN. 


[47239.]—Deafness and Vegetarianism.— 
Suppose we grant that many vegetarians are thin. 
spare people, this is no argument against tha; 
dietary ; it merely proves that they have no super- 
fluous fat clogging their Jimbs, impeding the move- 
ments of their muscles, and pressing upon the arrey 
of beautiful nerves with which the human system is 
furnished. If a troublesome member of the House 
of Commons can “ obstruct’? longer on Zoedone 
than on brandy, so can the spare-ribbed vege- 
tarian and pure-liquid-drinker werk longer than 
his neighbour, the meat-eater and beer-swiller. < 
cannot fully endorse the testimony given in 
favour of a ‘‘ vegetarian diet,’? so called, ia 
the present condition of our city and town 
markets, in which are offered for sale cabbage, 
cauliflower, lettuce, and other heads, two to four 
days old, and which disagrec with many a stomach, 
even when very carefully cooked. To be really 
wholesome and nourishing, green vegetables should 
be eaten the day they are cut and sent from the 
spot where they grew. Necessarily, they begin to 
spoil at the very moment of separation from the 
parent stem. The longer they remain uncooked 
the more they spoil, so that if l} buy this mornins 
three nice cauliflowers, one to use at dinner to-day 
will be perfectly good; a second, used to-morrow. 
quite passable; the third, used the following day 
unwholesome, and very probably a cause of severe 
dyspepsia, yet the illness may be attributed to 5 
totally different cause. The often unavoidable 
plan of dining at eating-houses in large towns is 2 
fruitful source of stomach complaints. The cook. 
ing may be excellent as a rule, but the late-comen 
get the meat and other articles of diet ‘all hot,” 
because the cooled joint is used, the customer’s 
“allowance” carved off, and then the plat: 
and its contents goes into a hot oven, and 
this second warming ‘‘soddens’”’? the meat and 
makes it more or less indigestible to even a healthy 
stomach. And cooking of the vegetables is oftea 
most objectionable. Cannot some correspondents 
of ‘‘ours’’ benefit many a family by giving us a 
series of articles on the subject of proper cooking? 
Were our vacant spaces utilised for the growth cof 
vegetables, and the refuse of towns applied to 
manure tho ground, it would add to noth the 
ae and the health of our population.— 


47316.]—Boomerang.—The description that 
“H.” vives, from Beeton’s ‘Encyclo: dia,” of the 
Boomerang itself is quite corect, but the directions 
for throwing it aro not so. It should be held kke 
a reversed scimitar, with the concave edge foremost; 
moreover, its flat sice should be downwards. 
Professor McCulloch, of Trinity College, Dublirz, 
was not the introducor of the boomerang into this 
country; he wrote a paper, however, on the 
dynamics of its flight.— DUBLINIENSIS. 


[47369.]—Preserving Mosses (and Ferns). 
These wil! not long retain their bright colour with- 
out being dyed. A bottle of liquid for the purpose 
costs Gs. or /s. in London.—H. O'B. 


(47439.]—Cement.—This querist can hardly 
expect an answer unless he says what kind of 
cement he means. Plaster of Paris and fireclay 
answer the ccenditions given, but probably there 


may be something which prevents their use.— | 
T. P. 


(47437.]—Threads for Steam Pipes. I copy 
the following from Martin’s screw -cutting tables ; 
leading-screw of lathe, two threads per inch, The 
whee!s reauired for screw- cutting are as follows :— 


Pitch. 
lin. and all above.. 85 80 20 120 11 294 
Lin. s.cisccectessece 20 — — 140 14 
Sine sts el acme "99 — — 140 14 
Bit eae aaa ee 30 65 20 85 18-412 


Small brass tube .... 30 60 20 120 24 
—A COLLIERY MECHANIC. 


([47440.]—Converting Peat into Charcoal.— 
Peat thoroughly dried can be converted into char- 
coal by heating it in retorts like those used at the 
gasworks. The gas can be utilised if desired, or 
the peat can be burnt into charcoal in the ordinary 
way.— ESsAR. 

47450.]—Repairing Mirrors.—If these have 
the common quicksilver backing, they can, I 
believe, be repaired by putting on little patches of 
the mercury and tinfoil amalgam. The glass must 
be very clean. I wish some of your clever readers 
would explain the method fully.—W. T. S. 


[47459.] — Silvering Looking - glasses.— 
Brashear’s, or any of the other processes of silver- 
ing telescope-mirrors are suitable for looking- 
glasses, but are more expensive than the mercury 
process used for the purpose. There is no differ- 
ence in the process, except that you put the silver- 
ing on what is the back of the glass, and protect it 
with a coat of varnish.—J. T. M. 


[47463.]—Change Wheels for Screw-Out- 
ting.—Suppose 20 teeth in wheel on spindle of 
lathe required to cut 31 threads per inch; and 120 
teeth in wheel on leading screw containing four 
threads per inch; to find the No. of teeth in stud 
wheels ;— 

The product of former 20 x 31 62 
—___—______, or "7 or 
product of latter 125x 4 v0 

the answer. Then, as the wheels from 30 upwards 
increase by 5 62 x 8 gives e205, or #26 nearest to 
50 400 a ise i 

50 ; ; x 125 x 4 
0 Or, reversing the calculation =S a 
or ey = 3l} threads per inch. Or, 


hy Double Slide Rule.—Setting 125 slide N, 


giving 


opposite 20 on line A; and 4 on slide ¢ opposite 31 


on slide N; then tho nearest fractions = ae a 
100 125 


Seo 100" are visible at one setting. —BUTTER- 


SHAW. 


[417463.]-—Change- Wheels for Screw-cutting. 
—Will T. F. Gell, who replied on p. 552, kindly 
explain himself on the matter of change wheels. 
The instance he gives does not bear out his rule. 
Besides, his rule only gives the number of threads 
that will be cut if the driving and driven wheels 
are known; whereas, what is generally wanted is, 
what the driving and driven wheels are to be when 
the number of required threads are known. But I 
cannot make head or tail of his rule as it is. The 
number of teeth in driven wheels are 155, of driv- 
ing wheels 105. The former multiplied by 4 and 
divided by 105 does not give 3010-11, yet that is 
hia rule. It is a most useful subject. Can no ono 
give a plain intelligible rulo for finding the stud- 
wheels and mandrel-wheel when the only known 
quantities are the threads on the leading screw, 
und the r quired threads on the work ?—S. P. 


[47163.]Change-Wheels for Screw-Cut- 
ting.—I beg to inform my brother reader, ‘‘ Try 
Again,” that the rule I gave him in my reply to 
his query will calculate any train that may be re- 
quired. Now, ascrew of 31 to the inch cannot be 
cat exactly with a set of wheels from 25 up to 125, 
each wheel increasing by 5; but, nevertheless, a 
train can be found that will cut one sufficiently 
near for all practical purposes. Now, to begin. 
The leading screw has 4 to the inch, and the 
screw to be cut is to have 31 to the inch. These 
give a ratio of 1 to 7:75. Let us now put a wheel 
of 25 on the mandrel, and one of 50 on the stud ; 
these have a ratio of 1 to 2. Now, the ratio of the 
other two wheels must be such a number which, 
multiplied by 2, would be equal to 7°75; therefore 
7:75 + 2 = 3:875 the ratio required. Now, let us 
put on the stud along with the 50, any wheel you 
chose—say 30. Then multiply 30 by 3'875, and 
we have the number 116 25; therefore, the train 
25 / 50 30/116 will cut very nearly 31 to the inch. 
Now, our stock of wheels does not contain one 
with 116 teeth ; therefore, we must try and arrange 
them so that they will suit the numbers in stock. 
Let us take the train 20 / 40 35/135, and we will 
tind they will cut very nearly 31 to theinch. Thus 
the ratio of 20 to 40 is as l to 2; that of 35 to 135 
as l to 3:857; then 2 x 3:857 x 4 = 30:856 very 
nearly the required pitch.—Tuos. J. O’Connor, 
Dundalk. 


[47463.]—-Change- Wheels for Screw-Cut- 
ting.—The rule for finding the wheels to cut a 
thread of any pitch is very simple; but as the 
wheels supplied with most screw-cutting lathes are 
confined to 22 in number, it is impossible in many 
instances to cut a thread of the exact pitch re- 
quired, as is shown in your issue of August 18th 
by T. F. Gell and “J. K. P.” in reply to query 
47463. In very many ivstances, a mere approxi- 
mation is sufficient for most purposes, and mukes 
a working fit ; but if you are constructing a mathe- 
matical instrument, where absolute exactness is 
necessary, it would, as no one can doubt, be a very 
great advantage to be able to pick out the wheels 
to cut the very pitch you require. I have a number 
of small books contaiuing tables for screw-cutting, 
showing the combinations of wheels which pro- 
duce a number of pitches. The best of these tables 
is undoubtedly by Lord Lindsay; they are calcu- 
lated to a leading screw of one thread to the inch, 
consequently, a very simple calculation renders 
them available for use with any screw-cutting 
lathe whatever. For some time, having been con- 
fined to bed with an attack of gout, 1 have been 
anable to occupy myself in my workroom, but 
have, for amusement, been calculating out a set 
of tables for use with my own screw-cutting lathe. 
Seeing that the pitch depends on the ratio existing 
between the first and last wheel—namely, between 
that on the mandrel and that on the screw, which 
can be multiplied or divided as required by com- 
pound wheelsas intermediates—I did not confinemy 
calculations to the change- wheels in my posssssion, 
but have calculated the ratios of every wheel from 
15 to 200 and upwards. 15 on screw, multiplied by 
4, the pitch of leading-screw, and divided by each 
number from 15 to 200 on the mandrel, gives the 
ratio between the two whoels; thus 15 on mandrel 
and 15 on screw cuts 4, increasing by each tooth 
added to the screw-whecl in regular series till 30 is 
reached, when a whole number is again reached, 
and it cuts 8. After this, thecalculation is casily 
carried out up to 200, or more, as the series of 
decimals are the same between each multiple of 15. 
The same is carried out for 160n the mandrel, and 
here the series is still more simple, the rise for each 
tooth on the screw-wheel being ‘25, or 1-16th of 4, 
the pitch of. leading-screw, and so on up to 200, 
both ways. With 15 on mandrel, a change of each 
tooth on the wheel of screw gives a rise of -26, till 
a multiple ot 15 is arrived at; thus 15 on mandrel 
gives, with 16, 30, 45, and 60 respectively, 4, 8, 12, 
16 threads; with 16, 31, 46, and 61, 4°26, 8'26, 
12°26, 16°26, and so on; with 16 on mandrel, a 
change of each tooth on screw- wheel, gives a rise, 
as already stated, of -25. With 17 on mandrel, a 
change of each tooth of screw-wheel gives a rise of 
-2352, the whole numbers being reached at each 
multiple of 17; thus 17 = 4, 34 = 8, 51 = 12, &e. 
I have gone far enough to show the effect of a rise 
or fall of one tooth on the screw-wheel. I shall 
now make the changes on the mandrel-wheel. In 
the former case there is a gradual rise, in the latter 
there is a gradual fall. With 15 on the screw, 
and 15 on the mandrel, as before, you cut a 
thread of 4 to the inch, 15 will now remain per- 
manently on the screw; 16 mandrel will cause a 
diminution in the pitch of the screw, thus :—i / 16 
= 3°75, m/17 = 3°5294, m / 18 = 3:3, m / 19 = 
3°15789, m / 20 = 3,m/21 = 2°857142, m / 22 = 
2°72, ín / 23 = 2°608695, m / 24 = 2:5, m / 45 = 1:8, 
m/48 = 1:25.m/ 60 = 1:20, m / 60 = 1, 2/61 = 
0:9830, m / 100 = 0°6, 72/200 0:5, and so on. I 
have gone far enough to show that a table of 
simple ratios between wheels for every tooth from 
15 to 200 would be very useful, and as you can get 
wheels of 14 pitch from Lloyd, of Birmingham, 
with almost every tooth from 15 to 200, there is no 
reason for any possessor of a screw-cuiting lathe 
not being able to cut exactly any pitch whatever. 
It is quite true that most 5-in. lathes are fitted with 
wheels of 10 pitch, but for light work those of 14 
pitch are sufficient; and as a complete set of 22 
change wheels only costs 12s. 6d., aud odd wheels 
of all numbers can be had at prices, ranging from 
4d. toa few shillings, no one requiring to cuta 
screw of special pitch nced be without the means of 
doing so. In making this table of ratios, I only 
thought of my own lathe, but if I had intended 
publication I would have calculated the series for 
a screw of lin., from which, by simple multiplica- 
tion or division any person could apply the same 
easily to his own lathe, whatever the pitch of 
the leading screw might be. To make such a table 
complete, a similar one showing the multiplying or 
dividing power for each tooth on stud- wheel one 
pinion would bo useful. Thus, if you had 15 on 
the mandrel, and any number ou the screw connect- 
ing the pair by any number of simple wheels, the 
latter would only serve to convey the motion and 
to cut a right or left-handed thread, dependent on 
the number of intermediate simple wheels being 
odd oreven; butif you introduced anywhere into 
the series, a pair of compound wheels, siy, a 20 
and 100, it would have the effect of either dividing 
or multiplying the ratio by 5, according as the 
wheel or pinion was a driver or driven. If such 
tables were fully calculated and carricd out, we 


! would have a wonderfully minute rising and fall- 
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ng series of pitches, from one requiring a micro- 
cope to see 16 to a pitch of several feet.—GEREB 

DMI. 

[47482.]—Teleyhone.—The Edison loud-speak- 
ing receiver is, l think, the best to hear all over a 
room, but you must be near to turn the chalk 
cylinder, or else work it by means of a clock train. 

here are not many loud-speaking receivers, but 
possibly some readers may know of something 
better than I:dison’s.—Essar. 


[47486.]—Euclid’s Axioms—If A + C = 
B + D, then, surely, no one need be shown the 
step to deduce A -D=B—C:A+C-—D=B? 
This method, it may be urged, is algebraic; but, 
from the nature of the question, it is the only way 
I can suggest.—C. H. ROMANES. 


[47489.]—Storage Battery.—There is nothing 
more to be said than the oxygen at one plate pro- 
duces peroxide, while the hydrogen ut the other 
reduces it to to a lower state of oxidation. When 
the battery is at work, the oxygen of the peroxidised 
plate is transferred to the other plate, and when 
they are equally oxidised (speaking roughly) the 
action terminates. I don’t think anyone has yet 
put the action into formulr, unless, which is likely, 

ou can find it in Gladstone and Tribe’s papers.— 
un. Dor. 


[47491.)—Lantern Slides are very difficult to 
colour well, and it requires practice and some 
experience before satisfactory results are arrived 
at. You can get transparent water-colours, and 
you will find them more manageable than oil or 
varnish colours; but you should buy a good slide 
from Mr. Luncaster, or any other of our reliable 
helpers, and with this before you copy the intensity 
and tints. No amouut of written instruction will 
aid you so truly.—E. B. F. 


[47491.]—Magic-Lantern Slides.—The en- 
gravings Í used were about the size of the printed 
portion of a page of the ‘: E.M.,’’ they were pinned 
to a board, which was propped in an upright posi- 
tion at one end of a table near a window. A 
camera was placed at the other end, and was 
moved backwards and forwards until the image of 
the picture on the ground glass was the proper 
sizə to cover a quarter-plate, or about 3} by 4Łin. 
A negative was then taken on a gelatine plate, and 
a transparency printed from it. Almost any lens 
will do, if it is stopped down sufliciently. In 
copying oblong pictures there is this difticulty— 
that the transparency haviug to be square or cir- 
cular, the ends of the picture have to be sacri- 
ficed, or elso the picture taken on a smaller scale to 
get it into the 3iin. square; but in that case there 
will be a blank space above und below. This must be 
left to taste. My transparencies, although so 
much reduced in size from the original, show every 
line of the engraving (seen through a glass), 
although the picture itself was a tine steel en- 
graving.—M .1.C.E. 


[47494.]—Speed of Small Steam Vessels.— 
There is no rule for finding the speed of steam- 
vessels, small or large, because so much depends on 
the power cxerted, the manner in which it is 
applied, and the lines of the vesrel, to say nothing 
of the kind of propeller uzed.— LAUNCHER. 


[47540.]}—Measuring Flow of Water.—In 
correcting my answer to this query Mr. Bell has 
omitted to state that the coeflicient of contraction, 
‘*¢,”’ varies under different circumstances. In the 
case Of a uniform stream itis one, and I assumed 
this for the case given, asthe query does not give 
particulars on the point.—DirrTon. 


[47553.]—Problem in Dynamics.—The answer 
to this problem is very simple. Whatever the 
monkey does as to changing his elevation, whether 
upwards or downwards, the counterpoise will 
do the very sane. If the monkey ascends 
lft. the counterpoise will ascend lft. and so on. 
Of course, that the monkey may ascend lft. he 
must climb 2ft. on the rope. This will be easily 
seen by considering the more simple case of two 
stationary bouts, which, including their loads, are 
of equal mass, on a calm sheet of water. If an 
occupant of one boat proceeds to draw the other 
one towards his by a rope, the two boats will ad- 
vance equally towards each other, since their 
common centre of mass is stationary. The simple 
principle involved can be easily applied, mutatis 
inutandis, to the monkey and counterpoise. It is 
true that the monkey’s weight varies inversely as 
the square of his distance from the centre of the 
earth ; but, in the first place, the effect of this is 
quite imperceptible; if the monkey ascends lft. 
he will lose less than 1-10,000,000th part of his 
weight; and in the second place, what he loses in 
this way the counterpoise will lose likewise, since 
it will ascend as much as he.—DUBLINIENSIS. 


47503.)—Problem in Dynamics. — “Tam 
o’Shanter ” is wrong in supposing that the monkey 
cannot exert a downward pressure greater than 
his own weight. So long as his upward velocity 
is increasing, the tension of the rope must be 
greater than his weight ; for if it were equal to it, 
the resultant force acting on him would be zero, 


and therefore by the first law of motion he would 
remain in his original state—viz., at rest. The 
tension of the rope, at any instant, is the same 
throughout its length, because the pulley is smooth, 
and therefore the same force always acts on the 
ball as on the monkey—viz., the tension of the 
rope minusthe weight of either. Therefore, the 
velocity of the ball receives exactly the same incre- 
ment in any period as that of the monkey, and at 
first they are both at rest. Hence, at any subse- 
quent time they must be moving with the same 
velocity. As soon as the velocity with which the 
monkey is climbing the rope ceases to increase, his 
upward velocity also ceases to increase, and the 
tension of the rope must have again become equal 
to his weight. So that the upward velocity of tha 
ball will also cease to increase. They will then 
each of them continue to move upwards with con- 
stant velocity, so long as the monkey continues to 
climb the rope with the same velocity. In short, 
no matter how the monkey climbs up the rope, he 
will always remain on a level with the ball, sup- 
posing, of course, that he was originally on a level 
with it.— VESUVIUS. ' 


[47558.]—Water-Closet Seats.—The hole in 
w. c. seats of best construction are perfectly round, 
not egg-shaped, as often seen in common closets. 
Of course, nothing is required for setting thdse 
out but a pair of compasses. Some may perhaps 
be seen that are slightly oval, but this is effected 
by bevelling away more at the sides than at ‘the 
front and back; even then the hole itself is rourd, 
and the upper edge oval.—GRaAPHO. 


(47586.]—Pure Silver.—Dissolve in a mixture 
of pure nitric acid and water, equal parts, with aid 
of a gentle heat; dilute largely with distilled 
water and allow to settle three or four days, till 
quite clear; pour off the clear solution, and add 
pure hydrochloric acid till further addition ceases 
to precipitate; all the silver is hereby thrown do 
as chloride of silver ; let stand till clear, decant, aad 
wash once or twice with distilled water. Collett 
precipitate on a calico or paper filter, and furthbr 
wash until the filtrate ceases to give any prd- 
cipitate or cloudiness with nitrate of silversolution. 
Dry the chlorido of silver carefully ; when dry, mix 
with four times its weight of a mixture of equal 
parts of sodium and potassium carbonate; intro- 
duce this mixture into a crucible, and fuse at & 
good red heat; when cold, the silver will 
found in a button at the bottom of the slag, and 
should be quite free from all impurities generally 
found in scrap silver. If required absolutely purp, 
I will give ‘‘Ape”’ further particulars.—A. E. 
ROBINSON. 


[47628.]—Private Study of French Lay- 
guage.—If ‘‘ Nemo” will procure Prendergast 
French Manual of the ‘Mastery Series,” published 
by Longmans and Co., Paternoster-row, Londop, 
price 2s. 6d., and conscientiously adhere to the 
instructions there given, I lave reason to believe 
that he will be satisfied with the progress he make. 
If he requires any further assistance, and will al- 
vertise his address, I shall be most happy to give 
him any in my power.—J. W. FLEMING, Kirkwall, 
N.'B. 


(477641.]—Rhubarb Wine.—Cut up fruit into 
short pieces, 2in. long ; to every gallon of such add 
1 gallon of water and 3}lb. loaf sugar. Ferment,- 
tion will soon commence; stir up twice daily whin 
the pulp ceases to rise, wring out a quart at a tide 
in a piece of thin canvas, cork down in stone botée 
or cask. Ease the cork for a minute twice daily 
the first week, as an after fret (fermentation) may 
occur. Good to driuk in about six montts. 
P.S.—To please fancy you may add a little cut up 
dandelion root (fresh) or a handful of the leaves 
per gallon ; but it must be all put together at conl- 
mencement. Nearly all other fruits may be treat 
in the same way.—MELIORA. | 


[47646.] — Human Milk.— Dr. Frankland's 
process for the manufacture of imitation hum 
milk from cows’-milk consists in the removal df 
a certain portion of the casein. and the addition of 
a certain portion of sugar. On reference to an 


table :— | 
Woman Cow. ! 

CASO cc ttt we 27 E 42 |! 
Buttor.. ss sesssns e US. r 3go) 
Milk-sugar........ 50 alee 38 | 
Salts ee ee REEEER “2 s... 7 | 


It will be scen that by the addition of one-third 
more milk-sugar, and the removal of one-third the 
casein, woman’s milk is closely approached, the 
percentage remaining then :— 


Casein ..essessossssossesse 2'8 i 
Butler: 25.6090 5i ns etateeaen- O . 
Milk-Sugar ...... Mtisesees 20 
Dalt oo batters oes w erecs x T 


pint of new milk as fresh from the cow as possible. 
Into the one-third of a pint (from which the cream 


has been abstracted) put a piece of rennet about 
lin. square, and set the vessel in warm water till 
the milk is curdled fully (5 to 15 minutes required, 
according to the activity of the rennet). As soon 
as the curdling commences, the rennet should be 
removed, and put away for subsequent use. Now 
break up the curd, and carefully separate the whole 
of the whey, and rapidly heat to boiling; sepa- 
rate the casein, and dissolve in the hot whey 110 
grains of powdered sugar of milk, and mix it with 
the two-thirds of a pint of new milk, to which the 
cream abstracted from the one-third was added. 
Shoald be used within 12 hours after preparation. 
Although appearing on paper a somewhat compli- 
cated process, in practice nothing is more easy, 
and results in as effective a substitution of a 
mother’s milk as could be possibly desired.—A. E. 
ROBINSON. 


[47647.])—Boiler.—I must say that in my 
opinion the boiler shown on page 578, and described 
by ‘‘ Grapho,” is a very bad arrangement for 
generating plenty of steam. A boiler ought to be 
so designed as to have the greatest amount of 
heating, as well as the least amount of radiating 
surface. Having been engaged for a considerable 
time experimenting with a ft. model boat, and 
trying to get up steam with paraffin, colza, benzine, 
and spirits of wine, I have now adopted a charcoal 
furnace in preference to any of these. The form 
of boiler which I use is made thus :—Take a sheet of 
copper not quite 1-16 thick, and say l6in. broad; 
if the boiler is to be 10in. long, let this sheet be 
13in. in length; bend this into a cylinder, lap 
over, say, 3, and rivet every jin. with the little jin. 
brass wire nails used to tack down stair-rod eyes, 
then sweat the joint withsolder; makethe endsout of 
the same sheet of copper, strike a circle of the inside 
diameter of the cylinder, and another, allowing łin., 
which must be beat up into a flange all round, and 
riveted all round at lin. from each end of afore- 
said cylinder; make also a tube of the same stuff 
lin. inside diameter, riveted and sweated with 
solder; fit this through the ends, at one-third of 
diameter from the bottom, nicely turn over the 
ends and sweat. Now prepare two false ends, 
which may be of tinned sheet-iron, and having 
previously cut an aperture near one end at the 
bottom, and a similar one at the other end at the 
top, on this latter fit a flanged ring, preferably a 
casting, to fit the chimney on, then rivet and solder 
in these false ends, and the heat being applied 
along the bottom, travels to the end, turns up 
and back through the flue, then up and 
through the chimney. Next, for the furnace, 
take some sheet iron, say, 1-1Gin. thick, and cut 
two sides, allowing if possible din. from bottom of 
boiler to firebars (ın mine, this is a piece of the 
same stuff punched full of jin. holes, with a bridge 
žin. from the door). Solder these sides along the 
sides of the barrel from one end to the other, at its 
greatest diameter (they will not melt off if the 
water supply is attended to) ; flange, fit, and rivet 
in the ends, one of which contuins the door, also 
the part of the bottom plate from bridge to the 
end, which of course must be air-tight (some putty 
mixed with red Jead will be found handy, should 
there be any orifices in the affair awkward to stop) ; 
let the sides extend below the bottom of grate, so 
as to allow of sufficient airway, and then you can 
use either the lamp of ‘‘ Grapho,” or the charcoal 
furnace. I have omitted to state that I found 
that in the open air it was necessary to fit on a tin 
jacket over the top of the boiler, allowing ‘in. 
space, except where it is soldered to the sides of 
the sheet-iron at the greatest diameter, a3 afore- 
said.—J.J. A., Liverpool. 


[47654.]—Printiag.—Although not entirely de- 
voted to colour-work, you would do well to pur- 
chase ‘‘The Letterpress Printer,” published by 
Joseph Gould, Middlesbro’, The following are all 
good books :—‘*Printer’s Practical Every Day 
Book,” “Printing for Amateurs’’ (published at 
the Bazaar Office), ‘‘ Eclectic Handbook of Print- 
ing ” (published by Birmingham Machinists’ Com- 
pany). For plenty of ‘‘dodges,’’ ‘ wrinkles,”? 
“í tips,’ and ‘‘eye-openers,’’ subscribe to The 
Paper and Printing Trades? Journal.—J. HEZMAL- 
WALCH, JUN. 


(47655, |—Cotton.—In my reply to this query, 
read ‘‘ bast’ instead of ** best ” in ‘‘ Jute is the best 
of several Indian herbaceous plants, generally Cor- 
chorus capsularis and Corchorus olitorius.’’—W. 
STUTTARD. 


[47657.]—Railway Signal Boxes v. Thunder 
and Lightning.— Is lightning a source of danger 
to the signalman, and are ths electrical wires and 
iostruments a safeguard against that danger? This 
is a question which might be answered both affirma- 
tively and negatively if left to mere theory: some 
would support one side, and some the other; but 
we will revert to practice and facts first, and com- 
ment upon theory and probabilities afterwards. 
Out of about 5,000 pieces of apparatus the follow- 
ing are, as near as possible, the number of casual- 
ties which took place in one year. Coils simply 
fused, and no other damage done, 150; lightning pro- 


tectors fused, and no other harm done, 50; instru- 4 


Srpr. 1, 1882. 


ments slightly burnt only, 1; instruments entirely 

urnt up, although no other harm done, 2; fuse 
leading in wires (covering burnt off in some in- 
stances, leaving wires in contact, and in others the 
wire also severed), 20; line wires severed by flash 
(probably consequent on flaw, which presented 
resistance to the flash, thus causing wire to be 
melted, gauge about No. 10, 1; signal-box struck, 
roof knocked off, and one side damaged, flash entered 
box and escaped vid levers and earths, one or two 
coils fused, signalman luckily escaped unhurt, 
coils included in figures above: total casualties, 224. 
Thus, we see that we get about 4 12-15ths per cent. 
of the instruments damaged ; but no serious effects 
ensue therefrom. About 1-26th per cent. are 
seriously damaged per annum, and might result 
more seriously for the signalman than has been the 
case during the year I am considering. About 
1-50th per cent. of accidents occur which are liable 
to prove fatal to the man in the box. The flash in 
the instance before me did not enter vid the wires, 
but struck the roof of the box. A part of it 
escaped vid the levers, a part by means of the 
earth-wires of the instruments, and, the flash being 
strong, a part escaped away to “‘ line,” fusing two 
of the coils, thence getting to earth at the other 
terminal station. Here the wires proved a safe- 
guard, as they helped ‘o conduct away the flash. 
Generally speaking, the electrical earth conductors 
are of sufficient capacity to carry off any flash; and 
while any of the wires are liable to be charged by 
lightning, which is conducted to the box, there is 
an earth escape at both ends, which guards against 
“ flying.” By preventing “ flying,” I mean that they 
open up a ready path to the current, away to earth, 
thus stopping the flash from leaving the instru- 
ment, and entering the first earth conductor near— 
probably the levers—which might prove dangerous. 
But, still, there is the probability, but the chances 
are quite 99 to 100 against it. In the case where 
lightning Pro teotora were provided, the instruments 
were saved from fusion. If wires are attached to 
soft metal for earth—a gas pipe, for instance—it is 
quite possible that it will be melted, and that the 
flash will “fiy”; but all these probabilities are 
rare. In the course of five years, I have not heard 
of one fatal accident consequent upon the electrical 
apparatus; it has proved rather a safeguard than 
a source of danger, owing to its supplying such a 
ready road to earth. It may be well to remark 
that during thunderstorms, when working the ins 
struments, whether block, single-needle, or other- 
wise, the operator should only touch the wood, or 
other insulating material of the handle, or he may 
get a fine shock, in itself not very desirable. I 
have noticed that it is quite a common thing to 
place the thumb on the metal of the handle where 
it joins to the barrel, in the S.N. instrument.— 
H. STOOKE. 


(47671.]—Institute of Chemistry Exams.— 
I am greatly obliged to ‘““F.G.S.”’ for his kind 
reply, on p. 556 to my query; but, as I am quite 
ignorant of the modus operandi of the Science and 
Art Department, I would thank “F. G.S.” if he 
could tell me where, in London, the exams. are 
held’ If Icantake all the necessary subjects at 
the sitting ? and to whom I must give notice of my 
intention to present myself ?—Oxp SUBSCRIBER. 

[47684.]—Tin-plate-Working.—You will re- 
quire a hatchet stake, half-moon stake (two sizes), 


mallet, groove punch, bick iron, and small hammer 


for tapping down the joints. I quote the above 
names from memory. Turning up edges is done 
with the mallet; straight edges over the hatchet 
siake, and circular ones over the half-moon stake. 
Nothing but plenty of practice will bring pro- 
ficiency in this. I forget the name of the plates 
I used, but I think it was XX charcoal. Size was, 


Ithink, somewhere about 15 by 22in., and price 
3id. per sheet. You would do well to procure a 


little work from the Bazaar office, entitled ‘* Work- 
ing in Sheet-Metal,’’ price 7d., post free. Fora 
fully illustrated price-list of tinman’s tools, write 
to Messrs. Manoah Rhodes and Sons, Wakefield. 
—J. HEZMALMALCH, JUN. 


[47094.] — Taking Top off Violin. — “ Cre- 
mona’’ must carefully insert the blade of a thin 
table-knife, and gently and patiently prise it off 
all round. When replacing the head, do not rub 
off the old glue, but with strong and fresh glue go 
over it again, and having ready a number of clamps 
bind all together until dry. The clamps are made 
like the letter E, with the central stroke taken out, 
a ue tightened in the work by a little wedge.— 


[47699.]-—Distillation.—The usual process for 
making oil of peppermint and similar oils is to use 
a retort with a steam-pipe attached to the under 
surface. The retort is half-filled with the herb in 
question and steam passed in; this volatilises the oil, 
which passes over with the steam, and condenses 
into the receiver. The oil being the lightest, rises to 
the surface, when it can eusily be siphoned off 
when enough has collected. The oil can also be 
prepared by simply mixing the herb with water in 
an ordinary retort, and distilling by means of a 
‘ire; about 1lb. herb to 3lb. or 4lb. water. The 


the disorder to hang about you. 
mental to be much in the damp. Sleep in a dry 
room, with a more or less southern aspect, on 
devated ground; wear a suit of flannel next the 
sin, including woollen socks; change at least once 
a week, put on thoroughly dry; live moderately 
on good, wholesome, fresh food—not too sloppy. 
A fire in your bedroom occasionally (daytime) will 
do no harm.—MELIORA. | 


other preparations of peppermint are made from 
the oil essence. Mix oil one part, rectified spirits 
of wine four parts. 
with 14 gallon water, and distil till one gallon is 
collected, whick is the peppermint-water of the 
British Pharmacopmia.—JUNIOR PHARMACIST. 


| [47703.] — Darkening Mahogany, &c.— If 

“S.W.” will kindly refer to Vol. XXXIV., N°: 
882, page 573, he will there find a‘reply (penned 
by the writer), to his query, giving him full instruc- 
tions what to do and how to do it.—A. Manoox. 


Water —mix 14 drachm oil 


(47705.]—Incandescent Lamps.—It is a ity 


some readers do not read up what has been said on 
a subject before putting queries. 
stated many times that unless you want to waste 
both time and money you must not use the Le- 
clanché battery. Bunsen’s battery is one of the 
best. You will find it a very messy and costly 
game, literally ‘not worth the candle.” There 
are the 
“best ’’—in their maker’s estimation.—J. HEZ- 
MALHALCH, JUN. 


It has been 


Swan, Maxim, Lane-Fox, all good. and 


[47709.J—Ague.—Your occupation may cause 
It is very detri- 


[47714.]—Tests.—“‘ Pro Bono Pablico” will 


fud the following about the simplest method of 
estimating potash in the chrome or bichromate of 
taat salt. Weigh off about 5grm. of the salt, dis- 
Solve in a little water, and add a little hydro- 
‘caloric acid and alcohol to the solution; boil till 


the salt is completely reduced, and then add a 
sight excess of ammonia; boil till free from 
ammonia, filter off the precipitate of chromium 
trioxide, and evaporate the filtrate and washings in 
6 platinum basin down to dryness over the water- 
bath ; carefully ignite the residue to drive off am- 


moniacal salts; dissolve in a little water; add 
excess of platinum chloride, and again evaporate 


over water-bath to dryness; treat residue with 


strong alcohol, and transfer the precipitate to a 


weighed filter paper; wash well with alcohol, and 
dry at 100° C. till constant. 
FtC), + 2KCl, from which the amount of potassium 
yresent can be readily found. 


LRNEST A. BROOKES. 


[47717.]—Problem.—Will “ C. W. B.” kindly 
-~ = @. His solu- 


l +z 


vork out the solution to 
l +z,’ 


ton (No. 909, page 579), is too abstruse for a 


mvice. It would be esteemed a personal favour. 
—AMICUS. 


[47720.]}—Oilstone.—Wash your oilstone with 


piraffin-oil, afterwards with soda and hot water, 


ad pour upon it equal parts of spirits of salts and 
acid.—JACK OF ALL 


water, or hydrochloric 
T2ADES. 


|47721.] — Studying for the Medical Pro- 


fession.—You will find it exceedingly difficult to 
ccmmence a medical career at the age of 30; but 
it will not be the first time that great things have 
been accomplished after such a maturity, should 


you be ‘successful. In the first place you can- 
not prepare yourself by ‘‘private study,” un- 
les by this you mean that you can learn from 
bols certain replies, which would be equivalent 
tc certain questions of an examination. 


years’ attendance on lectures, hospital training, 


&c., and during this period you must pay every 


a‘tention to the perfection of your education, and 
g.ve special attention to Latin. 
cty something like Manchester, and could attend 
tae medical classes at the Victoria University you 
would find it a great help. You say you havea 


“knowledge of chemistry ; ” but I cannot gather 


from the statement to what extent. Certainly it 
will be useful to you, and the more you know 
about it the better.—A. MANOCE. 


[47731.] — Killing - Bottle.—As cyanide of 
potassium is extremely poisonous, it is a dangerous 
article in the hands of anyone who is not a chemist, 
and for that reason is not, or ought not to be, 
ezsily obtainable. The following, however, is a 
simple method of making a thoroughly good killing 
bottle with materials which are almost always at 
hand, and one which can be easily replenished 
whenever desirable. Get a large wide-mouth 
bottle, a French-plum bottle with a good sound 
top answers admirably, cut a piece of thick card- 
board to fit as nearly as possible the inside of the 
bottle, and just so tight that it will stick firmly, 
and not slide up and down. Next pick a quantity 
of laurel leaves, young ones are best, see that they 
are quite dry, and chop them up into small pieces ; 
then bruise them well, which iseasily done by 


The precipitate is 


This method is 
applicable to either the chromate or bichromate.— 


In order 
tc qualify for the medical profession, you must 
have a good preliminary education, and about four 


If you were in a 
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rolling them up in a piece of rag and hammering 
with a mallet; turn them at once into the bottle, 
and press them down; enough should be put in to 
be about an inch deep when pressed. Over these 
put the round piece of cardboard, so as to keep 
them in their place, and fix the lid or stopper on 
the bottle to keep in the fumes. Such a killing 
bottle will last fresh, if well stoppered, a whole 
season, and kill insects almost instantly; at the 
same time moths put in overnight will be found in 
a beautifully relaxed state the next morning for 
setting. It is weil to avoid breathing the fumes, 
which are those of prussic acid. It is not advisable 
to leave chip boxes long in the laurel bottle, as 
they are apt to become thereby undesirably relaxed. 
Instead of laurel leaves, ‘‘stone ammonia ” (am- 
monium carbonate) can be put under the card in 
the bottle, but it has the disadvantage of spoiling 
the colour of green-tinted moths.—A. LLOYD. 


[47734.}—Microscopic.—If I may be allowed 
to differ with the previous replies to this question, 
I should advise ‘“ O. O.” to purchase as follows :— 
A monocular stand (a binocular is simply waste 
money for use with the high powers he requires). 
I have recently had one constructed by Bulloch, of 
Chicago, which he calls the ‘‘ Biological,” and this 
is quite the best moderate-priced stand I have seen. 
As to a stage, Bulloch’s is admirable, as it has 
concentric motion, and, by turning a small screw, 
the whole stage-plate lifts out, and will allow any 
sized slide or a plate of glass to be laid in its place. 
Do not get a mechanical stage ; the movements of 
infusoria are much easier followed by band ona 
glass stage. As to objectives, I should advise 
Zeiss’ lenses; Mr. Baker, 244, High Holborn, is 
agent for them, and they are wonderful for the 
money. You will require 3-5, 1-4, and 1-9 of 24, 
50, and 110 degrees aperture respectively, and pro- 
bably after some time you will go in for a 1-14. 
The practice of using deep eyepieces, though con- 
venient, is very bad for the eyes, and I should not 
advise you to try it much. You will notice I have 
named objectives of very low aperture; these will 
give you great penetration, which is quite indis- 
pensable for your work. I have a 4-10 of 100°, anda 
+ of 160° aperture, and neither is useful for bodies of 
appreciable thickness. You could procure a stand 
such as I describe for about £9, and the three ob- 
jectives would cost £7 14s. I have worked on in- 
fusions myself, and shall be glad to assist you 
further if you will advertise your address.—P., 
F.R.M.S. 


[47735.]—Cataract.—Don’t eat anything at all. 
Notes would be superfluous, as, if you follow the 
advice, you won’t want them. That is just as 
sensible and as much to the purpose as ‘don’t 
eat salt.” Can anyone—a chemist and physiologist 
preferably—say what is meant by “ supersalinity ” 
of the blood? The quantity of chloride of sodium 
found in human blood is about 4:6 in 1,000 parts, 
and somewhere about the same proportion is found 
in the blood of many of the domestic animals. 
The cat and the hen have over 5. Chloride of 
sodium is not the only salt found in the blood, so 
that it is necessary to know what is meant by 
supersalinity, both qualitatively and quantitatively. 
However, what with one thing and another being 
condemned as food, you will tind it safest not to 
eat anything; but, perhaps, after all it will be 
more agreeable to enjoy yourself as much as pos- 
sible, and throw the quack notions, as you would 
physic, to the dogs.—OnE Wuo LikEs SALT. 


[47737.)—Black Shellac Varnish.—If “Raj 
Mistry ’’ will dissolve łlb. of shellacin 1 pint of 
methylated alcohol, and add 30z. camphor, and 
subsequently 30z. of lampblack and oz. of 
Prussian blue, both finely powdered, he will get a 
thin black varnish which dries with a high gloss. 
If too thin, use less spirit, but heat it to dissolve 
the lac, and if scent and high gloss are of no im- 
portance, omit the camphor. The recipe above 
given is, the well-known blacking, but probably 
ivory black might be better, for some purposes, 
than lampblack. I have made the recipe above, 
and found it useful in many ways, notably for 
dressing black leather bags.—Nun. Dor. 


[47738.J]—Analysis of Paint.—Bisulphide of 
carbon will remove the oil from paint mixtures.— 
R 


[47739.]—Tallow.—Mineral adulterants may be 
detected by digesting the sample of petroleum 
spirit, With regard to the detection of foreign 
fats, Allen, in his ‘‘ Commercial Organic Analysis ” 
says they ‘‘can only be recognised by the altered 
physical characters of the sample.’’—R. 


(47748.]—Pickles.—Take a gallon jar, put in 
it, without boiling, two quarts of the best brown 
pickling vinegar, 20z. of ground ginger, 2oz. of 
flour of mustard, :oz. of turmeric, these three to 
be mixed smooth with a little of the vinegar, and 
put into the jar; then add 2o0z. of eschalots, 2oz. 
of mustard seed, 20z. of salt, loz. of lump sugar, 
and as much cayenne as will lay on a shilling. Put 
into it a hard white cabbage, cut into slices ; vege- 
table marrow, peeled, and cut into fanciful shap es ; 
cucumber, peeled, and cut up; small onions, 
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peeled ; small French beans; large onions, sliced, 
and cut in quarters; cauliflower, broken into 
branches. Nothing to be washed or dried, but all 
put in fresh cut, and quito clean; stir it all well 
up together every other day for a fortnight, and 
keep it tied securely from the air. From No. 336. 
—JOsIAH BERRY. 
a+B 


[47744.]—Trigonometry.— Tan. a ee tan. 


sin. a+B sin. -B 
a- B 2 R 
2 = -B aee SF 
cos. —— cos. n 
sin. Z+ B cos. 2B Posl B amy GB 
2 Z 2 Z 
cos, tB oog, 2 P 


2 2 
Multiply each expression in the numerator and 
denominator by 2. 
~ a+ a—B a+B.. a-B 
2 sin. 5 =- : in. 


2 cos. tt BD cos. ———-- 
: f 2 2 
— (sin. a + sin. B) + (sin. a — sin. B) 
cos. @ + cos. B 


_ 2n @ O OLO. H. ROMANES. 
cos. @ + cos. B 


[47744.] Trigonometry. — 


1, B 
. + = 
Tun. @ - B tan; G + 3) ae (3+ 9) 
ï Be (5 ) 
"A252 
a—-B_ a B 
tan = uarota aR perga ali; CG a) 
g a_ B 
COS. ( 3) 


develop the sines and cosines of the binomials, and 
add the two terms together by bringing to a com- 
mon denominator, and we get 

ass + tan. a- B_ 

2 2 


. a a ; B 
2 siu. = * cos. — f sin.z— + cos.?— 
2 2 2 


tan. 


28. 2 wane aye 2 

cos.” = * cus." 5 ain.’ 5° sin.’ 5 
The first half of the numerator = sin. a, and the 
second half in brackets = 1, which therefore dis - 
appears, and the numerator becomes sin. a. In 
the denominator bring the second term to cosines 
(remembering sin.? A = 1 — cos.? A) the denomi- 


a 2? 
nator then becomes cos.? a a 1. Now, 


2 
2a = 2 B 
cos. @ = 2 cos. ie 1, and cos. B = 2 cos. a 1, 
therefore, the denominator besomes E aca 
divide the numerator by the denominator, and the 


. 7 J s À 
expression becomes --- 2na 
cos. ¢ + cos. B. 
—M. I. C. B. 


[47744.]—Trigonometry. — 


i ii, a+ b 
Tan. á 7 ’ + tan, es = 2 + 
4 cos. d + Ù 
2 
sin. Ge U 
2 
cus. a — b 
Ta 
aia, @ +4 os, @ = # + sis a = U oe = 
cos. t b cos. a-b 
2 
sin. (C a b pea 
2 2 
= Multiply num. andden. by 2 
a+b a — 
cos 03. ——— 
2 2 
a 2 sin a 2 2 sin. a 
2 cos. 4+ b gee cus. @ + cos, À. 
— SQUARE 


[47745 ]-—Palpitation of the Heart.—Much 
has been said and written on this disease, which, 
unfortunately, is a common one, and one which 
often produces a nervous fear and unnecessa 
anxiety on the part ofthe patient. Palpitation is 
no proof of the existenco of disease of the heart, as 
it may arise from many different causes. Indi- 
gestion is a common cause of palpitation of the 
heart. Persons of a nervous temperament are 


an irritable or passionate temper often have it 
when their passions are aroused. Palpitation may 
arise purely from constitutional weakness. These 
are some of the principal causes of palpitation of 
the heart, and the treatment entirely depends on 
the cause from which it proceeds. The cause must 
be removed before the cure can be effected. When 
palpitation arises from organic disease of the heart, 
it cannot be radically cured, only relieved. It 
must not be supposed from this statement, that 
heart disease is always accompanied with palpita- 
tion; on the contrary, many persons have heart 
disease who have never felt the least palpitation. 
It is therefore not a necessary symptom of disease 
of the heart. Valvular heart disease may produce, 
and often does, a violent palpitation, which is 
greatly aggravated and increased when the patient 
gets in the least excited, which should always be 
avoided in such a case, as it is dangerous. People 
with weak hearts should be very careful in their 
consideration of that weak part, and avoid every- 
thing which tends to increase or embarrass the 
action of their hearts. The heart is an organ 
liable to many forms of disease. It may be 
fatty degeneration, ossification, or valvular 
disease. There are few people, indeed, that 
possess hearts in a sound and healthy condition. 
Palpitation of the heart should be treated only b 
a qualified medical man. It is a disease whic 
should not be tampered with by non-medical 
persons. It is not very dangerous in its nature, 
put still, it requires and demands skilled and care- 
ful treatment. Some people attach but little im- 
portance to this disease, while others attach too 
much importance. It is of some importance in 
every case, as, if neglected, it may lead to very 
serious consequences. Persons subject to palpita- 
tion need not imagine that they have heart disease, 
util they know for certain that they really have 
it; and when the unpleasant information reaches 
them that they have got the organic disease of the 
heart, they should, if possible, taka the informs- 
tion in a quiet way, and not, even then, frighten 
themselves unnecessarily, as it is a well known 
fact that there are many persons who have organic 
heart disease who do not die from it. As ‘‘ASub- 
scriber ” evidently suffers from palpitation of the 
heart, he naturally asks, Is it heart disease or not ? 
Iu answer to this question I must say that it is im- 
possible for any reader of ‘‘ ours ” to give a defi- 
nite reply. Personal examination by a qualificd 
medical man is necessary in order to ascertain 
from what cause it proceeds. and in prescribing 
for palpitation many things have to be taken into 
consideration. It is, therefore, impossible to sug- 
gest any certain cure for this one particular case 
of palpitation. Consult a physician, and give 
every attention to the treitment he recommends.— 
G. FRYER. 


[47715.]—Palpitation of the Heart.—If you 
have had rheumatic fever, the symptoms may indicate 
a diseased state of the heart; if not, they may only 
indicate indigestion, flatulence, or general debility. 
Persons of a nervous disposition and those troubled 
with much fat, get palpitation of the heart from 
the smallest excitement or exertion; but this symp- 
tom must not be deemed one of disease of the heart. 
—EDWIN. 


[47750.]—Polishing Wardrobe.—Never use 
putty; take some fiue sawdust of the same wond, 
aud whiting, and mix into a paste, either with 
some pale polish, gum, or glue, and well press 
home. When set, paper off. This is scarcely per- 
ceivable.— Jack OF ALL TRADES. 


[47753.] —Polishing Piano - Keys.—To Mr. 
Davirs.-—-The frame would not hold the keys 
sufficiently level or firm A better way would be 
to hand-screw a few at a time on a board, and 
scrape them in that position. They should be 
finished with flour-paper, care being taken that 
they do not get too hot during the process. Unless 
the keys are very hollow, or much discoloured, it 
would perhaps be better to dispense with the scraper 
altogether, using a coarser glasspaper in its stead 
They should be polished singly, on a board covered 
with several thicknesses of cloth; this should be 
pluced on a bench, and the ivories vigorously 
rubbed (lengthwise and face downwards), until a 
good polish is obtained. Putty-powder is the best 
polishing material, though pumice might first be 
used to take out any marks left by the paper. A 
very brilliant polish may be got by finishing the 
keys with a similar board covered with wash- 
leather, and sprinkled with rouge. A liberal supply 
of water is necessary during either process. —W. H. 
DAVIES. 

(47754.)—Tin Cans.—Down in our part of Lan- 
cashire they command aready sale. They are used 
for covering small outbuildings. They are cut up 
into one flat sheet, one thickness of stiff brown 
paper tacked upon the slabs, the tin is then tacked 
firm. They fetch 2d. per sheet.—Tom B. 


[47754.]—Tinos.—Some time ago I had 10 tonsof 
bad tinned meat, salmon, &c., to convert into 


mostly subject to it, particularly if they get in the; manure, and after that process was accomplished, 


least excited. The blood being too weak or watery 


is another cause of palpitation. Persons possessing | 


there was a perfect pyramid of tins, occupying 
epace, and emitting avery unpleasant effluvium. I 


therefore took a piore of corrugated iron roofing, 
6ft. by 6ft., placed it at an angle of 45°, bricking 
up round with common bricks, loose lald, with a 
few iron bars across, upon which I built a fire, 
using coal and wood for a start, but subsequently 
utilising the cinders from the stokehole. I placed as 
many tins upon the iron as would lie upon it, and 
made a clay mould, so that the solder and tin would 
fall into it. The tins were tapped with a stick 
occasionally, and all the solder and tin came from 
them in the shape of thick bars, in the mould. As 
the fins opened in the course of this process, they 
mad a good bottom for a new road that was then 
in progress, The product from the mould was re- 
melted in a ladle and cast in thin bars, being 
separated from the dross, and fetched about 7d. 
per pound, paying well for the operation.—FRED. 
WALKER. 


[47756.]—Electro-plating.—The mere inten- 
sity or E.M.F. of the current may be shown by a 
comnon current detector, price about £1 ; but this 
instrument will be of little value in estimating the 
proper current for electro-plating. Aninstrument 
for this purpose should have two coils, and will 
cost about £3. An illustrated article would be 
Š uired to properly describe the instrument. — 

WIN. 


47756.|—Measuring Electric Current.— 
The instrument most used for this purpose by 
electricians was Siemens’ dynamometer, but recently 
Profs. Ayrton and Perry have brought out an 
an-meter, or galvanometer, measuring in ampères 
(or nearly so), and this we mostly use now, because 
of its great convenience. There are other measur- 
ing galvanometers similar in action, and notably a 
French one by Duprez. As ‘‘ Galvanometer’s’’ cur- 
rents are for electro-plating, I scarcely think he 
requires an instrument like the above, forI have 
vien told by a gentleman connected with Elking- 
tm’s well-known electroplating establishment at 
Birmingham that they measure the strength of 
their currents by the amount of deposition obtained 
ina given time. Others that I have heard of could 
nc tell me the power of their currents in the tech- 
nital terms.—TRIED 


(47757.]|—_Manganese.—The most important 
manganese ores are (1) The dioxide, or pyrolusite, 
MnO, (2) Brauvite Mn,O,: (3) Hausmannite 

14,0,. These higher oxides are both reduced to 

O, when heated to redness, and from this latter 
substance met:llic manvanese is obtained by in- 
tausely igniting it in a wind-furnace with soda- 
lime, glass, fluor spar, and lampblack. Other man- 
ginese ores are psilomclana (MnBa) O + MnO,: 
rhcdocrozite or manyanese-spar, MuCO,: man- 
ganite, Mn.O, (OH'’,: alabanite, MnS: and 
htuerite, MuS:. ‘‘ Chlorine ” will see from this 
that (sulphur and barium excepted) there are very 
fqw real impurities in the ores of manganese. If 


wishes to obtain an exact qualitative or quan- - 


titative analysis of any ore, ho can do so by the 
ethods given in the ordinary textbooks; too long 
tò be inserted here.—C. Harris. 


[47759.]—Archeeological.—Presuming the eru- 
orm structure to be ancient work, it seems to be 
mparable with the buried crosses found on the 
olds of Yorkshire between 1866 and 1874. These 
ere composcd of chalk sides filled up with clay, 
e four arms pointing to the cardinal points. 
ezding antiquaries suppose them connected with 
oman agrimensorial operations—division and as- 
gnment of estates among the colonists in Roman 
ritain. See The Archcoloyia, vol. xlii. pp. 127 
d 151.—H. S. 


[17760.] -Tinning and Galvanising Iron.— 
his is being done by Mr. Elmore, of Blackfriars- 
reet, London, S.E.— EDWIN. 


(47766. —H.M.S. “Ajax ”’—The engines of 

is vessel, made by Messrs. Penn, are twin 
screw engines of 6,000 indicated horse-power, and 
are on the steam- hammer principle, with cylinders 
Jin. in diameter, and 39iu. stroke, and ure six in 
number, three on each side of ship. They are 
compound expansion engincs, the expansion slide 
working on the back of the main slide, and are set 
to cut off steam from 1-10 to 6-10 of stroke. The 

gines are made to work compound by an arrange- 
ment of valves fixed on side of cylinders, the for- 
ward cylinder on each side being the high pressure, 
so that one cylinder may be worked high pressure, 
and the other two low, or all three worked low 
yressure. The crank shafts are ma?e in three 
lengths, so that either lengt may be disconnected 
in case of a breakdown. The boilers are ten iu 
number, and work at d0lb. per square inch.— 
TAFFY. 
| [47769.] -Wire for Induction Coils.—Incan- 
descent Lamps.—The wire can be thus used as 
the secondary wire to a No. 22 primary. Platinum 
wire has been used, but it cannot be compared in 
usefulness with carbon filament. All the best 
lumps have carbon filaments.—EDWIN. 


[47769.]—Wire for Induction-Coil—Incan- 
descent Lamps.—No. 36 cotton-covered wire 
might do for an induction-coil of a certain size if 


“| 
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well insulated. I should not risk it, however,. 
Use silk-covered wire, and see that you get it 
properly covered. Both platinum and carbon are 
used largely by the different makers in the manu- 
facture of incandescent lamps. The carbon fila- 
ment in my opinion is the best, platinum being 
liable to fuse.—W. R. Hicks. 


[47769.]— Wire for Induction Coil—Incan- 
descent Lamps.—Cotton-covered wire will not 
do for intensity coils, unless each coil is insulated 
with thin twine, and then well covered with hot 
paraffin wax. I do not advise ‘‘ Amateur Elec- 
trician ” to use the wire; he had better try some 
silk-covered, and not have any further trauble. 
Carbon filaments are used for lamps, the prepara- 
tion of which has been explained in back numbers. 
=— e e . | 

(47769.]—Wire for Induction-Coils.—Pla- 
tinum is now seldom used for the old filamont in 
incandescent lamps. All the well-known lįmps, 
including Edison’s, Swan’s, and Maxim’s, aramade 
of carbon. The Gatehouse patent, I believe, uses 
a carbon filament with platinum wound round it; 
and a new invention, the patentee I forget for the 
present, is one in which a platinum wire is wed, 
round which glass is made to fit closely, so tha: no 
air intervenes. This is supposed to make the fla- 
ment last a longer period, but it is open to objec- 
tions.—TRIED. 


[47769.] -Wire for Induction Coils.—Incan- 
descent Lamps.—No. 36 wire is used for induction 
coils, but itis bad economy to use cotton-cuvered in 
place of silk. Much.more silk-covered can be got 
in the same space. As you have the wire, perhaps 
it might pay to use it. Carbon filaments are used 
for incandescent lamps, platinum filaments bing 
no good.—J. HEZMALHALCH, JUN. 


[47770.1—Preventing Rust.—If “ W. P. il.’”’ 
will line his show-case with waterproofed :ar- 
bolised paper he will avoid the rasting of his :teel 
goods. The theory of its action seems to be the 
formation of a chemical atmosphere counteracting 
the causes of rust and tarnish. A similarly- treated 
tissue-paper, “‘anti-tarnish paper,” is madə for 
silversmiths and jewellers’ use.—E. L. S. | 


[47770.]—Preventing Rust.—Never putacase 
with cutlery or polished goods against an ouside 
wall. You might prevent rust by having your:ase 

ainted, or give it a coat of patent knotting and 
ine with zinc.—Jack OF ALL TRADES. 


[47770.]—Preventing Rust.—If “ W.P.M.” 
can placea vessel containing a small quantiy of 
sulphuric acid in his case, I think that will prevent 
his articles from rusting. The action is that 
sulphuric acid has a great affinity for moisture, 
therefore, keeping the air perfectly dry. The icid 
should be shanged now and then.—W. R. Hic:s. 


[47770.]—Preventing Rust.—Rust can be 
totally prevented in a close case by putting n a 
small cup or wide-mouthed bottle without cork an 
ounce or two of fused chloride of calcium. If the 
case is not perfectly tight this will a ec renewiD 
at intervals when it becomes fluid. Common fise 
chloride of calcium can be obtained at the rat: of 
about ls. per lb.; it prevents rust by its stong 
affinity for water, which it rapidly removes fom 
the air, and is constantly used for preserving teel 
and iron specimens, and delicate balances in cæes. 
It is useless in the open air, becoming rapdly 
saturated with water. A gas-flame is worse than 
useless for the purpose.— Tuos. FLETCHER, Museim- 
street, Warrington. 


(47771.]—Dead Black for Brass.—Heat the 
brass till you cannot touch it; dip it, by a brass 
wire, into nitric acid for four or five seconds; ‘hen 
heat it till it turns quite black, and is covered vith 
green blisters. When cold, brush with a hard 
brush. The operation should be performed in a 
well-ventilated room, and a Bunsen’s burner will 
give the requisite heat, if the article is not 
large.—J. F. E. 


[47771.]—Dead Black for Brass.—If the arti- 
cles are small, place them near the fumes of birn- 
ing straw for a little while, and they will be covered 
with a very adhesive pure black colour ; or else tint 
them in silver solution AgCyKCy, and tken rub 
them over with a hot solution of potassic sulpburet 
in water. Use as hot as you can, and plenty of 
sulphuret. You will get a fine colour this way, 
though it, of course, costs more than the straw 
method. This is what is falsely called oxidsing 
in the trade.—GIRDLESTONE WRIGHT. 


[47775.]—Staining Sycamore.—I genevally 
dye my sycamore and beech veneers in logwood 
and a littlecommon soda. For staining, soak red 
wood in wood-naphtha for imitation birch or ma- 
hogany.— J. Luw1s, Brushmaker, Swansea. 


(47775. ]—Staining Sycamore.—You will 
never make it look like birch for grain, but you 
may colour it with water and burnt sienna, or lick 
it over with aquafortis.—Jack OF ALL TRADES. 


[47776.]—Reading the Morse Code.—The 
end of one letter is distinguished from the com- 
mencement of another by a short pause of the 
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needle if on the machine itself; if printed by the 
instrument, there should be short spaces between 
each letter, and longer ones between each word.— 
W. R. Hicks. 


L47776.]— Reading the Morse Code.— After 
signalling one letter a space is made before com- 
mencing the next. Thus, A N would be -— —- 
and W E -—— - A greater space is made between 
each word than between each letter. — TELE- 
GRAPHS, 


[47778.] — Whitewashing. — Very likely the 
walls want sizing and papering, so that the stains 
will not strike through.—W. T. W. 


[47779.|—Soda-Water Siphons—Are filled 
from a soda-water machine, the water being under 
a pressure of from 130 to 160lb. The siphons are 
inverted and filled through the tap, the air inside 
being sniffed out.—B. M. S. 


[47779. |—_Soda-Water Siphon.—Soda or pot- 
ash- water siphons are charged with carbon dioxide 
gas under pressure from a reservoir; the gasis not 
generated in the bottle. At the ordinary tempera- 
ture, the gasis soluble in about its own bulk of 
water, and its solubility increases directly as the 
pressure, according to Henry’s law; but when this 
is suddenly removed, the gas escapes with brisk 
effervescence. Advantage is taken of this circum- 
stance in the preparation of soda-water, as it is 
called. For this purpose, the water, which may or 
may not contain soda or other salts in solution, is 
mechanically charged with a large quantity of 
carbon dioxide, by the use of a condensing: syringe 
attached to a reservoir filled with the gas. The 
excess of the gas thus forced into the Jiquid occa- 
sions the briskness and pungency so much prized 
in this beverage.—C. HARRIS. 


{47780.]—Chemical Diplomas.—In order to 
become a Fellow of the Chemical Society, a can- 
didate has to be proposed by a ‘“‘ Fellow,” and sup- 
ported by a certain number of other ‘‘ Fellows ’”’ 
(I think four). It is a question of influence rather 
than knowledge. The Institute of Chemistry re- 
quires acandidate to pass two examinations, the 
first in general and theoretical chemistry, pbysics 
and elementary mathematics, and the second a 
practical examination in all the details of analytical 
chemistry—this examination extending over five 
days. Write for a prospectus to the secretary, 
Somerset House-terrace, W.C.— W. CoORDUKES 
STABLES. 


ra kri Varnish. — Take some 
pale copal varnish (oil), and add about six times 
the quantity of turpentine (oil of turpentine if you 
like, but there is no difference between oil, spirit, 
and essence); then get some slaked quicklime, and 
put about a thirtieth of the whole bulk of your 
varnish into the bottle; shake violently a good 
many times and put aside to settle. Decant the 
clear, and there you have the a bs for painting 
with gold-dust, or any of the bronze powders. 
—T.P. 


[17784.]—Cistern.—10 x 24 =240, difference in 
quantity run by Cand A + B. Then, 1200/2 - 
120 = 480 gals. run by C. And as 480: 1200:: 24 
: 60 minutes, time which C will take to fill cistern 
.. 60 + 30 = 90 minutes, time taken by A. Hence. 
24/60 + 24/90 = 3 part of cistern filled by C and 
A. And 1l — ? = part filled by B.*. 24 x 3 = 72 
minutes time B takes; so answer is, A 90 minutes, 
B 72 minutes, and C 60 minutes.—Scotcu WORKING 
MECHANIC. 


{47784.]—Cistern.—A + B + C pour in cistern 
50 gallons per minute. Manifestly A + B pour 
30 gallons per minute, and C 20 galls. per 
minute. Then C would fill cistern in 60 minutes ; 
A in 90 minutes. A + C fill 1-60 + 1-90 per 
minute = 1-36 of cistern. But A + B + C fill per 
minute 1-24 of cistern. Then B fills 1-24 - 1-36 
= 1-72 per minute of cistern. Therefore B would 
take 72 minutes to fill cistern. Ans.: A, 90; B, 72; 
C, 60.— MACHEN. . 


[47787.]—Black Shellac Varnish.— Gas-black 
is best; mix with about | in 10 of finely powdered 
rosin, and rub well up with spirits of turpentine to 
a stiff paste, and put in the shellac in pellets; 
shake up well, andit is done. But naphtha is better 
than metby lated spirit.—Jack OF ALL TRADES. 


[4£7789.]—Tank.— Make a solution of curd soap 
with boiling water; to this mix a little linseed oil, 
in which a little camphor has been dissolved. Pour 
over inside, and go over outside with a solution of 
sugar of lead, sulphate of zinc, or alum.—JAckK OF 
ALL TRADES. 


[17793.]—Electro-plating.—The cyanide used 
by you must have been utter rubbish. One ounce 
of good cyanide would have been more than 
enough. Get some really good cyanide at 7s. per 
lb. Add nitrate of silver to your presont solution 
until no more precipitate is thrown down. Pour 
away supernatant liquid. Wash p.p. in distilled 
water, then dissolve in solution of good cyanide, 
add one-fifth more cyanide than it took to dissolve 

.P., and the plating solution will be formed.— 

DWIN. 
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[47793.]—Eiectro-Plating.—When you had 
your cyanide of silver, you should have made a 
saturated solution of potassium cyanide, and added 
it to the white precipitate until it was all dis- 
solved, and then added a little more for free 
cyanide; and then added water according to the 
class of work you intend to do. For electrotyping; 
about a pint; for general plating, half a gallon. 
You had better now evaporate a good deal of the 
water, then adda little solution of potas3 cyanide, 
and try with battery. If it does not act, add some 
more, and try again. Try this; and if it does not 
answer, write again, and I will tell you how 
to cover silver. Never despair. — GIRDLESTONE 
WRIGHT. . 


[47793,] —Electro-Plating.—‘‘A Beginner” 
probably owes his failure to the use of the commer- 
cial cyanide of potassium. Cyanide of silver (like 
the chloride) is easily soluble in a solution of 
potassium cyanide, with which it forms a soluble 
double salt (KAB) (CN). Had the cyanide been 
pure all would have gone well; but commercial 
cyanide of potassium (by Liebig’s process) always 
contains about 1-5th of potassium cyanate, since 
itis prepared by heating a mixture of potassium 
carbonate and potassium ferrocyanide according to 
the following equation :—K2CO; + K,Fe (CN), 
= 5 KCN + KCNO + Fe + CO,. The iron 1s 
easily separated by means of its superior specific 
gravity, but the cyanate is allowed to remain, as 
for most purposes its presence is immaterial. The 
undissolved precipitate, therefore, probably con- 
sists chiefly of cyanate of silver, which, though 
soluble in ammonia, is insoluble in potassium 
cyanide, therein differing from silver chloride. A 
cyanate can be reduced to a cyanide by heating it 
with charcoal in a covered crucible. ‘A Be- 
ginner’’ might try this: If he wishes to purify 
the commercial cyanide, it can be done by dissolv- 
ing it in cold dilute alcohol in which the cyanide 
is soluble—the cyanate only very slightly so; filter 
off from cyanate, and evaporate the solution down. 
—C. HARRIS. 


[£7795.J—Riveting China.—By tempering, I 
mean hardening too soft, and softening too hard 
metal. There are two kinds of wire sold, hard- 
drawn and soft-drawn. If you use the hard it 
must be heated a little, or, in the act of bending an 
avgle, it would be almost sure to crack or break. 
The very soft needs only a little hammering to 
make it more firm or sprivgy. The wire should be 
flattened and faced off with a file on both sides, 
and the length of the rivet should be accurately 
adjusted to the length required—i.e., the distance 
between the holes. If the metal is not left too 
thick, you will find, on pressing the rivet to ita 
place, that there will be just suflicient “ give” or 
“spring” to admit of the ends passing the edges 
of the holes and closing in afterwards. This can, 
of course, only be attained by accurate fitting. 
You may not succeed at first.— ALFOJOE. 


[47504.]—Model Engine Cylinders.— Presum- 
ing that the cylinders are cored, I think that tha 
best way to do the above would be to obtain a piece 
of hard wood about lin. thick, fasten it firmly into 
the face-plate of the lathe, then turn a hole large 
enough for the cylinder-flange to fit tight, then 
fasten the tool in the rest, and take a Jight cut 
right through; finish off with asmoothing-bar. I 
should not advise you to uce a twist-drillif you are 
nota good hand, for they are likely to run out of 
centre, and it is next to impossible to get them 
right again. I have made a good many cams, 
rollers, &c., in my time, and have always bored 
out the small things in the above way. Shall be 
happy to ae avy further information, if required. 

T. W. 


[47810.]— Heating Soldering Irons.—Would 
not a small, tinman’s charcoal stove answer your 
purpose? or, if ouly wanted for a short time, why 
not use a spirit-lamp.—W. T. W. 


[47816.]—Silicate of Magnesia. —‘‘ Magne- 
site’? may not, perhaps, be aware that talc, 
meerschaum, asbestos, aud French chalk are all of 
them silicates of magnesia, possessing the following 
empirical formulæ :— French  chulk, MgSO; 
meerschaum, Mg:SisO;; talc, Mg451, H201: : asbes- 
tos, MgCaSiO,; meerschaum and French chalk 
are, perhaps, the purest. Wculd not one of these 
answer tho purpose ;—C. HARKIS. 


[47817.]—Rapid Electro-Plating.— Solution 
of cyanide of copper and potash, aud cysnide of 
silver and potash. (See answer to “ A Beginner,” 
47793.) The copper cyanide is precipitated from a 
solution of the sulphate with a solution of potassium 
cyanide. The green precipitate is washed with 
water, and dissolved in a solution of potassium 
cyanide inthe same manner as the silver solution. 
In use to be kept warm; however, it is not always 
necessary. It is only wanted for pewter, z'nc, 
iron, or steel, or articles pewter-soldered. The 
articles must be thoroughly clean and free from 
grease of any kind. If you know nothing of the 
subject, you had better get a book of chemistry or 
electro-metallurgy, and understand what you are 
doing. -GIRDLESTONE WRIGHT. 
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UNANSWERED QUERIES. 
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The numbers and titles of queries which remain unan- 
swered for five weeks are inserted in this list, and -if still 
unanswered are repeated four weeks afterwards. We trust 
our readers will look over the list and send what information 
they can for the benefit of their fellow contributors. 


47208. 
47213. 
47221. 
47229, 
47235. 
4724S. 
47254. 


47260. 
47266. 
47272. 


Chamter Organ, p. 363. 

Camel’s Hair Brushes, 368. 

Dyeing, 364. 

M.R. Engines, 364. 

Immersion Objectives, 364. 

Wind Pressure, 364. 

Electric Commutator for Intermittent Action, 
364. 

Compound Engine, 365. 

Locomotive Engines, 365. 

sir ae Boring Fireproof Floors by Machinery, 
36 es 


47435. 
47442, 
47445. 
47453. 
47455. 
47457. 
47458. 
47466. 
47472. 


Magic-Lantern Mechanical Slides, p. 460. 

Bicycle Touring in Scotland, 460. 

Electrical, 460. 

Varnish for Clay Pipes, 460. 

Boiler Tube Piecing, 460. 

Injector, 460. 

Reeds for Jacquard Loom, 460. 

Iron, 360. 

Indian Workmen, 461. 

L. and N.W.R. Compound Locomotive Experi- 
ment, 461. 

Mining Queries, 461. 

Bennett’s Battery, 461. 

Translation, 461. 


` 47483. 
47454. 
47487. 


QUERIES. 


——+¢6+—. 


[47818.]|—Horizontal Wiaodmill. — Will some 
reader give a design for a horizontal windmill, and best 
way to fix it at gable end of house to work aforce-pump? 
Please give size and shape of sails, what material, and 
length of arm, and supposed power of mill represented 
in design.—ConsranT READER. 


(47819.]—Electrical.—I have a Griscom motor, the 
armature of which, when the current is applied, only 
turns a short distance—about } of the circumference of 
the magnet. Will some kind reader tell me the cause, 
and how to remedy it? I use a 6-cell Bichromate, sup- 
plied by the makers. Also, the cause of my battery 
running down after about three minutes’ working ? How 
can it be rectified, and what are the best proportions of 
materials ? Also, what number and size of bichromate 
cells are required to work a 1U-candle power Swan lamp? 
Any hints will be gratefully received.—RHEOSTAT. 


(47S20.]—Legal.—Can I compel the property owners 
in a private street to put grates and a channel down to 
take the top water beyond my property, as it is a great 
nuisance to me, or what course can I take to remedy it ? 
I have a grate, and it has to take the water from the 
whole street ?—Q. 


[47821..—_Rainwater.—I should be glad to know 
how small tadpole-like creatures can be kept out ofa 
waterbatt? Although the butt was well rinsed and 
scrubbed before the last spell of wet weather, the water 
is already swarming with these creatures.—W. P. M. 


147822.)— Tempering.—I am turning up some 
bicycle hubs, and my tools will not keep any edge for 
more than about two minutes. Having heard that tools 
are sometimes hardened in lead, I should like to try it, 
but do not know how to do it. Can any reader 
assist me? I make my tools red-hot, and plunge them 
into water, but still they will not keep a good edge, and 
after a few minutes’ use they cease to cut altogether.— 
ANXIOUS. 


(47823.]—Drink.—Will some of ours tell me what I 
can take when I feel a craviog for alcoholic drink coming 
on me ?—M. P. 


(47824.] — Fullers Mercury Bichromate 
Battery.—To H. Stooxe.—Thanks for your proffered 
recipe to make the above, but I wish to know what pro- 
portion of sulphuric acid to water is used in both the 
inner cell and outer jar, and what quantity of mercury 
isused? Also, how often the battery should bere- 
plenished, and how? I made one according to your 
formula which worked exceedingly well at first, but 
soon deteriorated in intensity, and apparently seemed 
worn out, I shall be pleased if you will kindly answer 
the above queries. I have used a Leclanché cell for over 
two years to ring a night bell, and also in connection 
with a door contact, but now it has ceased to work, al- 
though I havc thoroughly washed both the carbon and 
porous cellin vain. The connections are good, and the 
muriate of ammonia is sufficiently pure. Can you please 
inform me what may be wrong, and how to remedy it ?— 
Gro. W. Tea, Pittsburg, Pa., U.S.A. 


(47825.|—_Legal.—Will Mr. Wetherfeld kindly give 
me his advice on the following ?—A. leases a farm of B. ; 
lease stands three years when A. complains that it is too 
dear, whereupon B. reduces his rent. Shortly after B. 
dies. B.’ son, C., now comes in as landlord. Now the 
lease mentions nothing as regards the game. C.’s son, 
D., who has shot over the ground, now hears that A. has 
leased the game to a person who advertises the ground, 
and says all former leave withdrawn. Now, has D. 
(through his father, the landlord) any power to shoot on 
the ground, and would not the alteration in the lease 
(reduction of rent) bring it under the Ground Game 
Act? That is, could D. be prohibited from shooting 
hares and rabbits !—J. F. 


[47826.]}—Dandelion Beer.—Will any correspond- 
ent be kivd enough to inform me how to make dandelion 
beer so as to drink ‘‘sharp’’? The following isthe 
manner in which it has hitherto been made, but each 
time it has been a failure :—1. Boiled dandelion, and 


then added a little ginger, sieved, and allowed to cool 


.| spondent kindly give a method of determining the per- 


down, and then 10z. German yeast, or 1 gill of brewers | 3in. and jin. objective, yet I cannot see the reticulations 

east instead, to every 5 quarts, and sugar to sweeten has | on the globe, or the vibratory filaments which move it. 
been putin and allowed to work for 12 hours, after | Will some friend say what power is necessary, and if I 
which it has been sieved again, and put into a largej| must have a wide-angle objective ? My Volvoces seem 
stone bottle; but at the end of about three days it in- | small, and are rolling about in company with another 
variably turns sour. Will any one say where the mis- | variety of 16 little balls which are attached together like 
take comes in, and oblige ?—Oner 1N Loperas. a raft, and go lurching through the water. I do not see 


[47827.]—Grist Mills.—Will some practical readers their cilia either.—Votvox. 
of the “ ÈE. M.” kindly give me a little information as to 
the best kind of grist mill for a farmer’s use who has a 
4-h.p. steam-engine ? Whether one would be profitable 
to a farmer grinding for neighbours, &c.? I have 
heard a great deal of Barford and Perkins’ machines, 
Nicholson and Sons, and lots of others, but every maker 
claims to be the best, and to be able to beat mill-stones. 
I shall be very glad indeed if I can get some really use- 
ful information as to the above, as I cannot afford to 
waste money on experiments.—AMATEUR FARMER. 


(47828.|—Microphone.— What is the best one to uss 
for transmission ot speech, &c., to a telephone receiver ? 
How should same be arranged at the transmitting end of 
wire, with telephone and battery there !—J. H. 


[47829.}—Lantern Slides— Wishing now to prepare 
some magic-lantern slides for coming winter, wanted 
best method of developing gelatine plates for same. 
ae particulars of chromos for transferring to glass ?— 
J 


'(47830.]—Plating Solution.—Would some corre- 


form me wha d of sifting-machine is the best for 
sifting washing-powder ?—Dry Soap. 


[47842.]— Electric Light for Workshop.— Will 
any reader of ours give his onan as to the advisa- 
bility of adopting the electric light under the following 
circumstances ?—Our ironfoundry is about 90ft. by 40ft. 
and about 24ft. high to underside of the beams. 
traveliing crane running the full length of the shop pre- 
vents us fitting up with gas except side brackets, and 
these are of little use for floor-work in the middle of the 
shop. We have ample engine-power, and I thought 
with, say, two lights, we should be able to illuminate 
the place well. Respecting the dynamo, would it be 
poss'ble for us to construct our own? We have a 
sapital engineers’ shop. Any suggestions as to the best 
system to employ under the circumstances, and the pro- 
bable cost, will be thankfully received by—IrRoNFOUNDER. 


[47S43.]}—Acoustics.—Can any reader kindly 
answer the following !—Has the material of which a case 
containing air is formed any influence on the intonation 
of the mass of air? For instance, I make a hollow case, 
put into vibration the air contained in it, and find that I 
get a certain note. I now make a second case, similar 
in all respects, but of an entirely different material. Will 
the note rendered by the vibration of the air in this 
second case be the same asin the former instance? Or, 
«o give the special example to which I wish to apply the 
principle. J find the intonation of the mass of air com- 
‘ained in the body of a violin, and then replace the or- 
dinary sides by steel or brass ones of the same dimen- 


centage of freeacid in solution of CuS8Q, used for 
plating, or say if there is an instrument for the purpose? 
P. B 


{47831.]-—Milk Analysis.—Will Mr. Allen kindly 
give the process usually adopted for analysis of milk, 
and calculation necessary to adduce the probable 
amount of added water? Also, if any process will 
detect milk which is the product of a diseased animal | 
R. 


(47841.]—Stfting Machine.—Will any reader in- 


(47832.)— Nickel Analysis. — Will Mr. Allen 


kindly say what is the usual process now adopted for 
pia bo of nickel and cobalt ores, and nickel regulus, 
re. 1—R. 

(47833.)—Coil.—To Mr. F. Watxer. — Havin 
referred to back numbers for a form of med:cal coil, an 
seeing yours, I wish to ask if you would explain to me 
the way the small powers or wires are soldered to helix’s, 


as, of course, there would be several rows one above the 


other 7—OneE 1n A Fix. 


(47834.])—_Married Woman’s Property Act.— 
Can a married woman hold real and personal property 
over £200 falling to her from an intestate, for her separ- 
ate estate, and can she legally will the same without the 
consent of her husband ? Is it necessary to do anything 
to prevent the husband claiming it? The woman was 
married in 1880. The intestate died in June last. Will 
the Act passed during the present Session affect the 
above !—Mavuanoup HEAD, 


[47835.]_-CheapTent orWorkshop:—Will any of 
ours assist me ? 1 am abont to erect a rough shed for a 
smoothing-room of about 14ft. by 14ft. by 9ft. high. 
Whether would wood, bricks, or stone be the cheaper, or 
is there any such thing as all metal tents? A friend told 
me he had seen some such thing advertised. The place 
would be unusually warm, as there would be a stove in- 
side. I have plenty of room to build on, and I want to 
know which of all these would be the cheaper. I would 
require a great many windows, as the shed would have 
to be well lighted.—J. M. L. 


(47836 ]—Pott’s Patent Irons.—Will any fellow- 
correspondent kiadly oblige me by saying what purpose 
these irons were specially designed to fill? The handle 
is of polished hard wood, and is separate from the iron, 
and the latter is packed inside with something like tow, 
to retain the heat, I suppose. Are they superior to the 
old 12 or 14]b. irons cast all solid? They are made up 
in “‘ sets ” of three different-sized irons and one haadle, 
Can three or four all large ones be had? Why are they 
in ‘‘ sets’? 7—J. M. L. 


(47837.]—Legal.—I am a candidate for a situation 
under a town council, two or three of whose members 
are bankrupt, but have compounded, and have retained 
their seats in the corporation, notwithstanding their 
being bankrupt. I want to know, as those members will 
vote avainst me, a son of one of them being a candidate, 


could I challenge the votes of those members who are or |; 


have been bankrupts, and who never resigned, but kept 
their places in the town council? Have they a right to 
vote? The situation is as head of a large department, 
and my principal opponent (the son of the councillor) is 
only 23 years of age. It is in Ireland.—CANDIDATE. 


(47838.]-To Mr. Wetherfield.—A friend in the 
west of Ireland has proposed to assign me some lands 
there which he holds by lease. I fear, however, this 
lease cannot be valid, for I find included in the area or 
acreage are the public bighways which partly border the 
farm. Surely the landlord who gave the lease had no 
more right to the public roads of the country than he has 
to the space of Trafalgar-square. It is as though I let 
our Editor the house, 31, Tavistock-street, and put in the 
agreement the space of half the street infront. Now, if 
he were foolish enough to accept a lease from meof what 
does not belong to me, and in the same document accepts 
of something which I have an honest powe to dispose of, 
can the document and the agreement be valid, and is not 
part of it fradulent 2? You may think, perhaps, that I 
ought not to accept of such foolish bargains, nor dol 
think I would if I had the power of refusing ; yet I find 
in Ireland such transactions are quite common between 
landlord and tenant, and my friend has actually been 
paying rent for the public roads for 20 years and county- 
cess also.— A PuzzLED Saxon. 


[47839.] View Lens.—I have an opportunity of get- 
ting my choice of three view lenses, each of Bin. focus : 
the first measures lin., the next 1jin., and the third 14in. 
diam. I want the glass for a pocket camera, and desire 
faultless definition. What is the advantage of the 
larger lens ? Shall I be able with it to use a larger stop, 
and so shorten exposure? Does it help the definition— 
or what ’—Focus. 


Sad ae Oconee have been examining 
that most curious object, the Volvox globator, with a 


sure from within. 


sions. 
affected ?1—A. E. Tess. 


Lon] Trteycle- -Riding -Mr W. G. Cresswell, 
L.R.C.P. Ed., replying in the Lancet of Aug. 25 toa 
querist, seems to think the bicycle not at all likely to 
cause hernia ; but at the end of his reply, he says :—‘‘ I 
should like to point out that I do not wish my opinions 
to be taken as extending to the tricycle, since the condi- 
tions which attend the rider of that machine are widely 
different in some important points, as I soon found out 


on the only occasion I have ridden one.” Will Dr. 
Edmunds when he returns, or some other medical 
leader, say if tricycle-riding causes more strain on the 
abdominal muscles, &c., or those portions likely to be 


ruptured, than bicycle-riding ?—Q. 


[47845.)—Canaries.—I have been unsuccessful in 


rearing my last two broods of canaries, owing to the old 
birds killing their young ones frum over-feeding them 
and pecking the top off their beaks when they are a few 


ays old. Will some one tell me the cause of this? I 


give my birds clean sand, fresh water, and baths every 
day, and a clean nest the day before the young are 
hatched.—JuLra. . 


{47846.]}—Electro-Plating.—In a work on electro- 
etallugy I find it recommends using a solution of 


nitrate of mercury to dip articles in, previous to plating 
in the silver bath. 
in the case of electro-plating tablespoons which are used 
frequently in dishes at a high temperature? Is there 
not groat danger of the mercury volatilising or becoming 
incorporated with the food in which the spoon is placed ? 
—A BEGINNER. 


Is this plan injurious to health—e.g. 


[47847.|—Electro-Plating.—I have been trying to 


plate silver direct on some ‘‘ Nevada ”’ silver spoons with 
a bath made of cyanide of silver dissolved in cyanide of 
potassium, but withoutsuccess. The depositof silver onthe 
spoons has a white frosted appearance, and 
number of blisters, so that when I try to scratch-brush, 
the silver at once strips from the spoons. 
or some other kind reader, say what is the cause, and 
how to remedy the evil ?—A BEGINNER. 


contains a 


Will ‘‘ Os,” 


[47848.J—Replating Worn Steel Pickle Fork. 


—I wish to replate a pickle-fork from which the silver 
has been worn, exposing the steel. Will some one give 


e a receipt? I succeed in replating old forks and 
oons, but fail here.—G. T. J. 


dition) which I should like to have explained. The 
ule is one for determining the least proper thickness 
for a, cast-iron pipe of a given bore to bear a given pres- 
“ First, divide the greatest pressure, 
feet of water, by 12,000, and multiply the bore or in- 
rnal diam. of the pipe by the quotient. Secondly, take 


t mean proportional between the internal diam., and 


‘'ggin. : the greater of those two quantities will be the 
required thickn+ss.” It seems to me that the latter 
uantity must always, or nearly always, be far in excess 
fthe other, and, further, far in excess of whatis 
easonable. Fancy a 24in. tube with a thickness = 


24 + a 
| a a = 12)/ogin. !—GLATTON. 


| (17860.1-Sensitised Paper.—Would a brother- 


mateur or Mr. Lancaster tell me why the ready-made 
enitised paper that I use for photographic prints, after 
cing kept for a little time, becomes covered with black 
pots or specks, and please state how I can prevent 
ese spots from appearing ?—A. L. V. 


(47851.|—Sewing - Machine.—I have a chain- 

itch sewing-machine, manufac by James G. 

eir, London, which does not feed well. Can anyone 
kindly tell me how it can be remedied 1—J. J. V. 


: [47852.|—Misconduct of Apprentice.—To Mr. 
F. WETHERFIELD.—I have an apprentice who absents 
himself from work just when he chooses. I have stopped 
him heavily for it—as much as 5s. 6d. per day. Would 
it not be best to take him before a magistrate? Ifso, 
which Court should it be? The indenture states that all 
lost time is to be stopped for, but I take it that staying 
away altogether is a different Tae from losing a httle 
time through being late and so forth.—W. A. R. 


Will the intonation of the mass of air be 


[47819.1— Strength of Pipes.—I find a curious, 
ein Rankine’s ‘‘ Rules and Tables” (p. 268, fifth\.; 


t 


| 
| 
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[47853.1—Erecter for Microscope.—-Will Mr. 
Lancaster, or some other reader acquainted with the 
subject, explain how this very useful addition can be 
cheaply made to an ordinary microscope for botanical 
work ? The pancratic power which an erector gives, as 
well as the erection, is most convenient in dissecting 
minute objects ; yet I am told that erectors are very 
seldom made, agd are, perhaps, for that reason, expen- 
sive. On an emergency, lately, I used the first two 
joints of a pocket telescope with a 2in. micro. objective 
at the end; but the contrivance, though better than 
nothing, was naturally not very satisfactory.—Nomap, 
‘arlsbad, Bohemia. 


[47854.]—Reaping - Machine.—In working an 
ordinary reapyng-machine, how much of the energy ex- 
pended is utilised in the cutting ? I suspect a large per- 
centage must be lost in friction.—A. J. F. 


(47855.)—Gas-Engine for Dynamo.—I have a 
1l-h.p. gas-engine of Crossley’s make, vertical pattern. 
Have I sufficient power to drive a dynamo, large enough 


to work six or eight incandescent lamps of 20-candle 
power each ? If so, what would be the probable cost of 
the dynamo? The current would have to be conveyed 
Will ‘“ Anglo-Dane ” or ‘* Tried ” in- 
. 5. 


about 35 yards. 
form me ?—B. M 


[47856.]-—Preserving Meat.—Would any reader 


of the “ È. M.” kindly inform me of the best process for 
packing cooked meat in hermetically sealed tins (giving 
Also, if meat can be preserved ia 
a manner in whole joints and larger quantities ?— 


the modus operandi) ? 


(47857.1.—_Defective Sewing-Machine.—Would 
Mr. E. Martin kindly answer the following ?—I have a 
boot machine, the stitches of which are very irregular 
in length. Ifthe feed-wheel is kept free from oil, it 


works better for a short time.—F. E, T. 


[47858.J}—-The Berliner Violin.—I have read with 
great interest the previous letters on this subject. In 
one of them ‘“ Fiddler” states that the Berliner resona- 
tor improves only the tone of common violins. From 
this arises the question : For what reason should it not 
even improve the tone of the best violin? I fail to un- 
derstand why it should not improve the tone of the 
Logi- 
cally speaking, the improvement should be greater in 


better class as well as those of the inferior class. 


the higher class violins.—G. FRYER, Swansca. 


{47859.J—Dirty Oil.—I have about 80 gallons of oil 
which Ihave obtained by cleaning dirty and greasy 
cotton-waste and sponge-cloths, as used in engine-clean- 
Will any of your very numerous and generous 
readers kindly inform me by what means or process I 
can clean the above, so as to make it useful and saleable, 
or to what purpose it can be applied ? I have heard it 


ing, &c. 


can be used in making printers’ ink.— STAMFORD. 


(47860.]—_Mounting Diagonal for 63in. Glass 
Reflector.—Would ** Orderic Vital,” or some other of 
your correspondents, describe the best and newest 
method ot mounting the diagonal for a Glin. silvered 
glass reflector, with its adjusting screws or means of ad- 


justment !—R. E. C. 


(47861.]—Photography.—What is the reason that. 
iron developer used with wet 
plates will not do for dry plates? Also, why will not 
cyanide of potash do to fix dry plates, instead of hypo- 
sulphitetof soda? What is absolutely the best devel- 
oper for studio use for dry plates, and the easiest and 


the ordinary 15-grain 


most under control ?—OUVBIER. 


(47862.] — Painting and Gilding Wooden 
Letters.—Would some one inform me how to gild the 
what colour the sides 
should be painted to suit a black ground on which the 
letters are to be put? Size of letters, Tin. from top to 


above sort of letters? Also, 


bottom, and lin. broad.—CiturcH-HILuu. 


(47863.)—Aniline Dyes.—Can any of our readers 
inform me which of the following dyes is the least fugi- 
tive—magenta, fuchsine, or violet ? Which would be the 
better dye (magenta or fuchsine) to use with ultramarine 
to ge up æ lively white colour in paper pulp ?— 


[47364.]—Chemistry Examination.—Will any 
reader kindly recommend me one or two books to use for 
the South Kensington examination in organic chemistry, 


advanced grade ]—W. O. T. 


[475653.]—Utilisation of By-Products.—Can 
any felluw-reader help me in the following difficulty ?— 
een 
erected. The tar is most useful in a variety of ways, 
also the “ gas-lime ” as a manure ; but the ammoniacal 
liquor merely collects in a pool near the works, and is 
The supply of it is not great, there 
being only two retorts; but as it is beginning to run 
down the ficld, something must be done. Is there any 
cheap practical way of utilising it as a manure? How 
would it answer to mix it with the offal of a neighbour- 


On an extensive farm some small gasworks have 


suid to be useless. 


ing slaughterhouse 1—Puzz.ep. 


{47966.]—Landlord and Tenant.—I let furnished 
apartments, and, unfortunately, got bad lodgers, who 
run a bill of nearly £20: gave them notice to quit, they 
took no heed of notice. I took first opportunity of lock- 
ing them out of apartments after notice to quit had ex- 
Can I dispose 
I may say they (the 


pired, and retain their boxes, papers, &c. 
of these and sue for balance? 
lodgers) are working a patent through an agent: the 
agent manufacturing and securing orders, and paying 
patentees, after deducting commission,&c. Any informa- 
tion gratefully received.—Lanp.orp, 


(47867.)—-Magnetic Sands.—I should be much 
obliged if anyone could give me any information 
respecting magnetic sands. These are found largely in 
Canada and New Zealand. I am not aware that they 
have ever been worked in the Dominion, but some time 
ago a company was formed for making steel theretrom 
in New Zealand, Can you tell me if such a company is 
still in existence, and what it is called ?—Puiuir TAYLOR, 


[47568.]~ Deep-Sea Cables.— Will somebody kindly 
answer the following question, which is one asked in the 
last examinution by the City and Guilds of London 
Institute ?—The conductor of an Atlantic cable broke 
inside its insulating sheath without making any earth 
whatever. How was the locality of the rupture deter- 
mirud 1~TELEGRArUS. 


{47869.}—Induction Coils.—Will Mr. Lancaster, 
or any of ours, kindly give me, if possible, the best size 
and amount of wire to use for a miniature shocking coil 
about 2łin. long? Also, the plates used with sulphate 
of mercury for battery ? Oan he also give me the best 
sizes for a lin. spark coil, with thickness and length of 
coil 1—Pnenyu. 


[17870.]—~Desmids.— Wanted recipe for a medium 
thot will preserve desmids and delicate alge in their 
natural colours !—H. A. 


[47871.,—Power for Churning.—Axs a rule, my 
wife wants to churn an hour or two after my men and I 
have gone from the homestead, and it is often inconve- 
nint to spare a man just at the time. Would some 
mechanical reader of your journal be good enough to tell 
méof any simple arrangement for storing energy that 
the wife could turn on when wanted ?—some arrange- 
ment the carpenter and I could rig up would suit me 
bet ; and I suppose a big weight which a couple of men 
could wind up, like winding a clock, would be the 
handiest s of making a start, as we could do the 
winding up before leaving home. The power required is 
abput 4-m.p. for, say, two hours at the outside. The 
chirn 1s a barrel of the old-fashioned style.—Yoxre. 


47872.|—Boiler.—I have a locomotive boiler which 
I have had much trouble with, on account of the tubes 
lesking at the smoke-box end. They are soldered in 
witt soft solder. In the firebox they remain perfectly 
tight; at the other end, although I have done them over 
and over again, aft-r using a few times, they become as 
bad ıs ever. I thought of brazing them, and should be 
veryglad if some kind reader would tell me how, and 
wha! I should require? Any hints on brazing would 
oblige.—M. C. 


[41373.]— Revolving Shutters.—Can any corre- 
spcndent living near the sea-coast inform me if they find 
revolving shutters for shop-fronts expensive to keep in 
repair, as I am informed by a neighbour that his has to 
be zeat to Uondon nearly every year for repairs, c: sting 
fron £5 to £7 per annum in repairs? Also, how are 
they fixed, and what space do they require for a window 
abou; 7ft. square? Would it be any advantage to have 
themin two widths 7—W. L. P. P. 


[4374.|—Plastering Rooms.—Can any one in- 
formme of an expeditious way of plastering rooms three 
coatéeso as to be dry in a week or ten days, and would it 
be sae to occupy the rooms ia two or three weeks after 
beim finished ? Will any of the patent cements answer 
for te purpose ?—if so, which will be the best, and in what 
provortions should it be mixed, and what will be about 
thecost per yard oa wall and laths? Will the cement 
ausyer mixed with o:dinary lime ? Shall be pleased if 
anyone can inform me the best and quickest way to get 
the plastering to dry off. —W. L. P. P. 


[4875.}—Concrete Floor.—I was pleased to sce 
our ‘ld friend, ‘‘ Khoda Bhux’s’”’ kind offer to give 
further information on concreting on p. 17 of last 
volune. I will thank him to assist me with his advice : 
I ambout to put a galvanised tank over w.c., 10ft. long 
6ft vide, supported on the two sides, one end and 
midde with 9in. ashlar wall, and one end recessed in the 
mair building 4in. Iam told this is not sutticient sup- 
port,so should like to put a concrete floor over all to 
supprt the tank. Will * K.B.” kindly inform me 
whatthickness I should put it, and in what proportion 
the cncrete should be mixed, broken stone, coarse 
sparpacexeh and will it be necessary to arch it under ? 
—W.L. P. P. 


[4776.]—Irish J.P.’s.—I should feel obliged if a 
corresondent would please say what are the necessary 
queens for a Justice of the Peace in Ireland !— 

EMO 


(4757.]|—Photographic Dusting-on Process. 
—Canany reader oblige me with the details of this pro- 
cess? Ihave looked through the buck numbers, but can 
only fhd one in which the powder adheres to the purts of 
pictur not acted on by light. Now it happens I require 
just tle reverse. I wish the powder to adhere to those 
parts sf the print which have been exposed under the 
clear parts of the negative. From hints gathered here 
and tre, I think there is such a process, but I have 
been wnable to find it. It seems to be so little thought 
of, thit in photographic manuals it is only mentioned to 
be at mce dismissed. Ido not know whether the powder 
adhers tirmly or uot. For my purpose it would do best 
if itachered very lightly, in tact, just what would keep 
it fron falling otf when shaken face downwards.—Try 
AGAIN 


[4788.]—EFlectro-Gilding.—I want to electro-gild 
parts of a silver cup— vız., the name-plate and lines 
down he handie. How should I proceed 7—An AMA- 
TEUR. 


14759.])—Silversmiths’ Work.— What is the 
shape of hammer-head that silversmiths use to finish 
eas work—that left with the facets on it !—Grorce 
VERSLEY. 


(4730.J—~Liquid for Binnacle.—To Mr. Lax- 
CASTxt.—Querist being desirous of putting fresh liquid 
to flo:t the compass in the binnacle of a small yacht 
whichhas recently come into his possession, would feel 
much »bliged for information as to the composition of 
same, ind whether it should completely cover the com- 
pass urd. On unscrewing the glass top, it would appear 
that ithad been cemented on, but that the cement (red 
putty.) had given given way in places, admitting dust, 
and this discolouring the contents, so as to make it difti- 
cult toread the points of the compass.—Ji. 


[47811.])—Tricycle-Making.—Does the tricycle 
with tvo front steerers and the large driver behind con- 
nected by rods to the treadles work well? Ihave a 50in. 
and an Isin. wheel, and I wish to utilise them in con- 
structing a tricycle. Would it be better to get another 
18in. o: another 50in., and what would be best design, so 
as togt it through door 27in. wide? Any hints as to 
making will oblige—Hrnry Warp. 


(47882..-Amateur Engraving.—Would some 
reader kindly give the names and how to work the differ- 
ent tools used in engraving monograms, initials of names 
and scroll-work only ! Having put a pair of polished 


oak covers on a large photo album, I want to put a Ger- 
man silver monogram in the centre and corners with 


some scroll-work on them, wishing to do the engraving 
myself. I have plenty of time for practice, and as tools 
and materials are cheap, I can put np with a lot of fail- 
ures, JT inserted a query in the *“ E. M.” about six or 
eight months ago on this subject, and gotnoreply. I 
am sure there are a number of readers who can givea 
few simple directions which will suffice for a beginner, 
and will, I am certain, be as acceptable to others as well 
as—YounG AMATEUR; 


[47883.—The ‘“ Vicar of Bray.’’—Can any literary 
reader kindly inform me what was the pame of the 
“ Vicar of Bray,” celebrated in song, and at what date 
and for how long he held his benefice ?—M. R. C. S. 


ANSWERS TO CORRESPONDENTS. 


——+-44— 


*,° All communications should be addressed to the Eptton 
of the Enauish Mrowanio, 31, Zavistock-street, Covent 
Garden, W.C. 


HINTS TO CORRESPONDENTS. 


1. Write on one side of the paper only, and put draw- 
ings for illustrations on separate pieces of paper. 2. Put 
titles to queries, and when answering queries put the 
numbers as wellas the titles of the queries to which the 
replies refer. 3. No charge is made for inserting letters, 

ueries, or replies. 4. Letters or queries asking for ad- 
esses of manufacturers or correspondents, or where 
tools or other articles can be purchased, or replies giving 
such information, cannot be inserted except as advertise- 
ments. 5. No question asking for educational or scientific 
information isanswered through the post. 6. Letterssent 
to correspondents, under cover to the Editor, are not for- 
warded ; and the names of correspondents are not given 
to inquirers. 


*,* Attention is especially drawn to hint No.4. The 
vere devoted to letters, queries, and replies is meant for 

e general good, and it is not fair to occupy it with ques- 
tions such as are indicated above, which are only of indi- 
vidual interest, and which, if not advertisements in them- 
selves, lead to replies which are. The “Sixpenny Sale 
Column ” offers a cheap means of obtaining such informa- 
tion, and we trust our readers will avail themselvesof it. 


The following are the initials, &c., of letters to hand u 
to Wednesday evening, Aug. 30, and unacknowledge 
elsewhere :— 

W. Sranitey.—Adams and Francis.—R. E. Quinn.—A 
Driver.—An Amateur.—A Templar. —A. X. L.—H. A. 
Wassell.—H. B. T. S.—J. W. J.—Steeple Jack.—S. B. 
—S. H. Salt.—E. S. Beaven.—Countryman.—Jack of 
All Trades.—Wm. Harris.—G. &. Bonney.—A Fellow 
of the Royal Astronomical Society. 


A NEW VOLUME. 


Tus number is the last of volume XXXV. Readers 
willing to oblige us by recommending ‘‘ours’’ to new 
subscribers should do so nuw, when a new volume is 
commencing, The index t> Vol. XXXV. will be pub- 
lished in the number dated Sept. 22, and cases and 
bound volumes will be on sale shortly after. Readers 
desirous of making up their sets for binding the present 
volume are recommended to do so at once, as the back 
numbers soon run out of print. 


OATMEAL. (Certainly. See p. 360 for method of using 
them.)—Dovunrcte Dragon. (You can try the effect of a 
solution of chloride of lime; but you must wash care- 
fully with two or three waters afterwards ; or expose to 
the fumes of burning sulphur. A little bichrowate of 
potash has been recommended for fixing the ink. The 
light so ucts upon it that it renders the vehicle in which 
the carbon is mixed, insoluble.)—Bopar. (Sea p. 384, 
No. $74. They are mostly thin brass, and are held by 
rubbing the edge into a saw kerf on the out~ide.)—Au 
Desesrorr. (For ‘Photography on Porcelsin,’’ see 
p. $5, No. 680, or any of the rec gnised textbuoks of the 
art.)—EvectriciAn. (The E.M.F. 1s the same what- 
ever the size of the plates. 2. Not that we know of. 3. 
The E.M.F. is about the sume; probably the mixture 
of acid and bichromate giving a decimal or so more volt 
than the plain acid. Why do you not learn the rudi- 
ments ?}—Tam O’SuAntex. (See the lessons on blow- 
pipe analysis in Vola. XXX. and XXXI., and the sub- 
sequent discussion on the merits of various handbooks. 
Landauer’s book, published by Mariillans, is one of 
the most recent.)—Eurreka. (We did not misunder- 
stand. You can drink gallons of such a distillate with- 
out putting a frac:ion of a grain of phosphorus into 
your body. Hypophosphite of quinine is, like other pre- 
parations containing phosphorus, useful in nerve dis- 
eases; but it should be taken only und-r the direction 
of a physician. You can easily learn the price by con- 
sulting a list to be obtained at any of the dealers in 
chemicals. We cannvut possibly say how much two 
inches is worth, but we have no doubt it is quite 
“pure” enough.)—Co.topian. (The processis almost 
exactly the same as that described in the book men- 
tioned. A mould is taken in plaster, guttapercha, or 
wax; that is coated with fine plumbago and metallic- 
ally connected with one of the conducting wires. Itis 
then immersed in a tank, and the current put on. 
When the deposit is sufficiently thick the shell is re- 
moved, heated on an iron plate, tinned at the back and 
filed up with the usual metal, lead and antimony 
alloy. 2. You want what is known as a copper-plate 
press, two rollers through whirh the plate is passed. 
‘The ink is cleaned off by meaosof whiting and a leather 
—in fact, the surface is so polished that it takes very 
little, while the ink in the Jines takes a fresh supply at 
each application. By looking thr ugh the indices you 
will find that both subjects have been fully treated 
many times.)—T. Wve. (For hmmorrboids, see pp. 329, 
338, 361, this volume. )—W. E. K. (Answered on p. 
407. The directors could not prevent you taking pho- 
tographs outside of their grounds, but they certainly 
could object to your taking them inside.)—A. M. (See 
p. 96, Nu. 810; p. 539, No. 776; p. 610, No. 700. _ Tlus- 
tration and directions for cutting the gores, wc., on 
p. 566, No. 594, and p. 613, No. 596.)—M.R.C.S. (It 
ix usually ascribed to the prvtosalt of iron contained 
in the shell becoming a persalt through absorbing 
oxygen in the process of boiling, but nothing very deti- 
nite is known.)—A. M., Peterborough. ('‘ Lead” is 


< 


605 


the width of the steam port when the piston has arrived 
at the end of the stroke; that is, the amount of opening 
for th- admission of steam for the piston to cushion 
against. *‘ Lap’’ is the extent to which the face of the 
valve overlaps the port, and produces a fixed amount of 
expansive working. You should read up the subject 
in one of the treatises on the steam-engine, or in many 
Plices in back yolumes.)-—-Grorce Eversuey. (S-e 
several replies in recent volumes for the solution. As 


front half of a bicycle, the bac«bone b-ing cus just be- 
hind the saddle.)—Tomu B. (Not that we know of.)— 
Siupce Simos. (Lo.k though the indice:.)—A Baain- 
NER. (Suppose you look through the back volumes. 
Answers to your questions would occupy a page or two, 
and be of interest to only a few of our readers, 
especially as they are on such elementary matters. )— 
Catoric. (We do not think the suggested course would 
have pro uced the desired result. It would be any- 
thing but “imple gether gM J.Q. (We do 
not see what definite answer could be given to so vague 


a question; but suppose you adapt one of the ordinary į 


(Get the catalogue of the Tonic 
Sol-F4 Agency, Warwick-lane, E.C.)—Vuncayn. (You 
will find articles on the subject in back numbers. There 
is no good book on the art, but you could find useful 
information iu the specifications of the patents.)— 
Irisnwomay, (The only way isto put it up in air-tight 
tins, or mince very fine und prcss down close in jars, 
covering with a layer of melted fat, not forgetting the 
pepper.)—E. O. Simmonps. (You do not say in what 
respect you failed. If you mean the glass fails to 
indicate sturms, that is not news. The usual recipe is 
as foll..ws :—24 chms of c:mphor, and 11 drachms 
of spirits of wine. Dissolve, and add a colution made of 
9 drachms wat-r, 38 grains of saltpetre, 38 grains of 
saleammoniac. Shake well, cork th- top of the tube, 
and wax it, then make a pin-hole through it. Then 
hang it up, and by diligently studying you may beable 
to foretell storms.)—Ciry or Rome. (We have given all 
particulars many tines. See p. 100, No. 836. The 
situations can be obtained only on application to the 
owners of steam vessels, and inthe navy only by going 
through a course of training at one of the dockyards. 
Get Ainsley’s * Engineer's Manual of the Local Marine 
Board Examinations,” of the aathor, South Shields, 
or apply for particulars to the superintendents of the 
Marine Board at any of the large shipping ports.)— 
Locomoro:a. (You can see them at the Patent Office 
Library or the British Museum. Perhaps Mudie’s keep 
them. 2. Second query incomprehensible )—A. B. C. 
(Porcelain, fireclay, pla-ter of Paris.)—R. S8. S. (We 
gave the authority for the statement. We have not 
tested it, but should use a saturated solution. Hypo- 
sulphite of soda can be had of any seller of photographic 
chemicals.)—Supscripen. (See recent numbers, and 
almost any back volume.) —-Y. Z. (We cannot spare 
space for repeatiog recipes for making blacking and 
vinegar. You must consult the indices.)—Romro. 
(Look through recent back numbers, and you will tind 
that Dr. Edmunds has fully treated the subject of in- 
digestion.) —J.. F. (Wright’s book on Fowls, pub- 
lished by Cassell’s; or ‘Management of the Poultry 
Yard,’ L. Upcott Gill.) — Macutnist. (Maxton’s 
“ Manual of Engineering Drawing” (Lockwood and Co., 
Stationer’s H»ll-court, E.C., 3s.6d.), or one of the series 
of books on drawing published by Cussells.)—L. J. 
(Longmans, Lockwood, Mucmillau, and Collins all pub- 
lish books of the kind; but you will find some recom- 
mended if you look through back volumes.)—ELEo- 
TRICIAN. (You want just the same arrangement as is 
adopted between two telephones, which has been 
several times described. The arrangement depicted 
would dv.)—J. N. Unwava, Bhannagar. (Paid to 
Sept. 28, 1683, inclusive.) Drson. (No examination is 
necessary. The British Government allows anything 
to be sold under cover of a three-halfpenny stamp )— 
F. W.B. (Nobody doubts that there are many able 
and conscientious teache.s doing splendid work in spite 
of the discouragemen': offered y the Department. 
We have attacked the system, which is calculated only 
to produce bad teachers, while highly-paid officials at 
head-quvarters absorb the money that ought to provide 
good teachers and good teaching.)—J.T.E. (Hardly, 
we fcar, unless you have plenty of money to spend, and 
can afford to commission ove of the large art furniture 
makers to pay an artist todesign a case for your piano- 
forte. We agrce entirely with you that pianos are 
generally hidcous things t» lookat; the old ** squares ” 
that our grandmothers thrummed were far more com- 
fortable-looking pieces of furniture, though, of course, 
not to be compared Saree | with modern instru- 
ments. The “ grand,” especially, 1s an awkward custo- 
mer to make presentable. anyhow. A good attempt 
may be seen in a piano designed for Mr. Alma Tadema, 
the celebrated painter, i'lustra'ed in to-dey’s Buitding 
News.)—Inquinee, Newcastle. (Dr. Edmunds will nut 
—and, really, could not without personal examination — 
advise in such cases. Skin diseases are among the most 
difficult and tiresome to cure.)—Consrant READER. 
equine as to indivilual crests are inadmissib'e.) — 

xe D usr. We cannot spare space torepriat leases, 
&c., fur our lezal querists. If you wish further infor- 
mation, you bad better seod the copy direct to Mr. 
Wetherfield.)—Amateur. Any builder will supply 
such a chimney top. Boyle's is one of the best.) —Tuos. 
Lrrs (Ihlee and Horne, Aldermanbury, London, 
E.C.)—Exrecrros. (It is nota fact.)\—G. 8. H. (Very 
likely ; hair-dressinug is out of our linc.)—J. F. Wu. 
Bavcke, Chatham Islaud, South Pacific. (We cannot 
undertake to obtain protection fur inventivns or to nego- 
tiate the sale of patente. Po:sibly one of the patent 
agents who advertise in these pages might take the 
matter up. We will preserve your specification and 
drawings and hand them to sny one et aed behalf, or 
return them, as you may direct.)—J. H. Huxuzy, Cu. 


(In type.) 


S Ove R. —IGNORAMUS, 


RaBacueE. 


A NEW Government graving dock, to be made at 
Cockatoo Island, Sydney, at a cost of £150,000, 


balers be excavatcd almost entirely out of sandstone 


CHESS. 


—— 


ALL Communications for this department must be 
addressed to the Chess Editor. at the office of the 
we MecHani0, 31,'Tavistock-street, Covent-garden. 
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PROBLEM DCCLXXVII.—By C. CALLANDER. 
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White. 
White to play and mate in four moves. 


PROBLEM POOLAS II B Fizèle Jusqu’ à la 
ort.” 


From the Leed's Mercury. 
Black. 
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White. 
White to play and mate in two moves, 


SOLUTION TO 773. 


White. Black 
1. QtoQR3. 1. KtoK 2 (a). 
2. Kt to Q B6 (ch ). 2.K to B2. 
3. Kt mates. 
a) 1. K to K 4 or(b) B4 
2. Kt takes B (ch.). 2. K moves. 
3. Q mates. 
(b) 1. K to Q B 2, oran 
tbing else. 
2. Kt to R6 (ch.). 2. K moves. 
3. Q mates. 
SOLUTION TO 774. 
White. Black. 
1. KtoQB4. 1. Anything. 
2. Mates. f 


NOTICES TO CORRESPONDENTS. 


Correcr Sorutions to 773 and 774 by Celsus ang 
Schmucke ; to771 and 772 by Celsus. 


T. P. T.—Thanks for the problem. | 
W.T. P.—We have entered your name on tourney-list. 


Every Workman connected with the Buildin 
Trades requiring a Situation should advertise in “THE BUI 
ING NEWS,” published every FRIDAY, price Fourpenci, 
at 31, Tavistock-street, Covent-garden London, W.C. | 

“THE BUILDING NEWS" is the Principal Journal, repre 
senting Arcnitecte and Builders, and has the largest circulatio) 
of any Professional Journal in the kingdom. 

Bvery Workman should insist on seeing “THE BUILDING 
NEWS "every week at his Club or Coffee House. He will fin 
more ‘* Lists of Tenders ” for new work in it every week than i) 
any similar paper, and can thus jcdge where work is likely to te 
had. He fsalso specially invitea to make use of “ Intercon- 
munication” if he wants to know anything about his trade ; fo 
write to the Editor if he has any suggestions to make and to 
advertise in the paper when he wants work. 

The charge for Advertisements for Bituations is One ShUling 
or Twenty Words. and Sixpence for every Eight Words after. | 


Holloway’s Ointment and Pills exercise price- 
leas power over lumbago, wer of the muscles, nerve-, and 
onana quickly reduce swellings caused by accidental 
njuries, weakness. Or hereditary taints. The intelligible instruc- 


tions enveloping Holloway’s medicine give full counsel for using 
it te advantageously for regaining bealth, strength, and 
mo J. 


ENGLISH MEOHANIO AND WORLD OF SOIENCE: No. 910. 
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TERMS OF SUBSCRIPTION. 


PAYABLE IN ADVANCE. 


6s. 6d. for Six Months and lls. for Twelve Months, Post-tre, 
any part ofthe United Kingdom. For the.United States Tea 
3 dols. 25c. goia , to France or Belgium, 13s., or 16f. 60c. ; to Ints 
(via Brindi ), dbs. 2d. į to New Zealind, the Cape, tho Wer 
ndies, Cana ova Bco a or o 
Colonies, 138. : 4 : = nual 

The remittance should be made by Post-office order. Bui 
numbers cannot be sent out of the United Kingdom by tk 
P newspaper post, but must be remitted for at therateq 
>d. each to cover extre postage 


Vols. XXIV., XXVI., XXVII., XXVIII., XXIX., XXX., XXI. 
XXXII. and XXXIII., bound in cloth, 7s, each. 
(Vol, XXXIV. Now ready.] 


All the other bound volumes are out of print. Subseriten 
would do well to order volumes as soon as possible after the co. 
„nusion of each half-yearly volume in March and September, u 
nly a limited aumberare bound up, and these soon run onto 
rint. Most of our back numbers can be had singly, price 2 
ach, through any bookseller or newsagent, or 23d. each, post-fre 
zon r ore aac index numbers, which are 8d. each, « 
post-free, 33d. 

Indexes for each half-yearly volume ap to Vol. X. (except Vas 
.t., III., IV., V., and X.) inclusive, 2d. each. Post free 23d. est 
Indexes to subsequent vols., 3d. each. or post-free, 3id. Cases {or 
hinding, Is. 6d. each. 

*,* Subscriberaare requested te order Cases and a Ree ki 
their booksellers, and not te send direct. There tions of tè 
post-office prevent their transmission through the Post. 


CHARGES FOR ADVERTISING. 


. 4 
ee oo ee oo 3 5 


Thirty Words oe ee e 
Bvery additional eight Words.. oe ee ee oo 0 6 


front Fage Advertisements Five Shillings for the first 40 wort 
afterwards 9d. per line. Paragraph Advertisements One Shilliy 
per line. No front page or paragraph advertisement inserted t 
‘cog than Five Shillings. Reduced terms for series ef more that! 
insertions may be ascertained on application to the Publisher. 


ADVERTISEMENTS in EXCHANGE COLUMN—for 


8. 
Twenty-four words ..  .e e s» >œ «93 
For every succeeding Bight words.. ee oe ea 


ADVERTISEMENTS in the SIXPENNY SALE COLUMN. 


Bixteen Words oe ee ee ee ee ee 
For every succeeding Eight Words .. ee ee 


*,° 1t must be bornein mind that no Displayed advertisement: 
can appear in the “ Sii penny Sale Column.” All advertisement) 
must be prepaid ; no reduction is made om repeated insertion. 
and in cases where tbe amount sent exceeds One 8 the 
publisher would be grateful if a P.O.0. could be sent, and not 
stamps. Stamps, however (preferably Deltpenny stamps), m) 
be sent where it is inconvenient to obtain P,O.0O.'s. 


The address 1s included as part ofthe advertisement and charge 
or. l 


Advertisements must reach the office by 3 p.m on Wednesds) 
te insure insertion in the following Friday’s number. 


NOTICE TO SUBSCRIBERS. 


subscribers receiving thelr copies direct from the office aren: 
quested to observe that the last number of the term for whit 


OUR EXCHANGE COLUMN. 


—~+-oe— . 
the charge for Exchange Notices is Bd. for the first 24 words 
and 84. for every succeeding 8 words. 


——+4>—_— 


Splendid pair of Horns, 6ft. from tip to tip, and 11 
at base. Exchange for good 62in. Bicycle; or what offers !- 
Address, W. T. P., Poundisford, near Taunton, Somerset. 


Amateur Small Iron Lathe, Printing Press, or ofer 
for good electrical goods. List sent. No offers refuse:. Mu: 
be sold.—$WaLTER Waits, Watckmaker, Malvern Link. 


Superior silver Geneva Watch, in perfect condition. 
cost 35s. Bilshown. Exchange. Trial allowed.—JoHn Wil 
LiaMs, 62, Stephenson-street, Canning Town, London. 


Will exchange splendid Box of Drawing Instru 
MEN78S, Templeton’s * Engincers’ Common-Place Book,” Tes 

leton's “ Millwright and Compinion,'’’ 14 numbers of W orgint 

rawings and Designe, for a 50in. Bicycle, on approval.—Ad 
dressy 8. B., Post Office, Aberkenofig, near Bridgend, Glamorgat- 
hire. 


Model Engine.—Brass Horizontal Steam Engine 
and Boiler, with taps, safety valve, £c., finely finished off by +! 
ongemeen all complete. xchange.—Rıcny, Aughton Pan 
Ormskirk. 


Microscope wanted, value of £9, in exchange fo 
5?in. Special Challenge Bicycle, new, in perfect oraer ; cost £l 
—The Retreat, Chualeigh. 


Lathes. 1 3ft, 6in., with chucks, and two drawers, £i 
One 4ft. back-gearea, £8. Both in good order.—vU. N., 15, Oxford: 
street, Reaaing. What in exchange? 


Dexter Fret Machine, with Patterns, &c., rost ove! 
£3 10s. Exchange 3in. Slide Rest, Electrical Apparatus, or offel:. 
—WatrTens, 60, Watlington-strect, Reading. 


Wanted, Photo. Card Lens, 65 to Gin. focus, Fren 
or English. Exchauge brand-new supertine cloth Frock cost 
never worn, 38in chest measure. Alsu Goid Jewellery.—H 
19N, 26, Caroline-street, Cardiff- 


Wasted, young Cock Canaries and waggon-shapft 


Cage. Exchange ten volumes ** Design and Work,’ and gow 
Conjuring Tricks, professional.—Horton, 26, Caroline-strect. 
Cardiff. 


Mounted or unmounted Micro. Objects for good 
gatherings of Campylodiscus, Costatus, Merigon Circulaire. at 
nanthes Longipee,&c. Libera! exchange given.—W. Wut. 
W arden-place, Nottingham. 


“English Mechanic,” 851 to 876, less Nos. &7\: 
871, 873. Dit.o, 851 to 901. What offers ?-D. J.,6, south: strect- 
Bethnal Green, E. 


Locomotive, 2in. cylinders, link motion, pump, ê 
wheels, four coupled, 9in. gauge.—lo, Jatherine-terrace, Ashton- 
uader- Lyne. 


Wanted, “ Hopkins and Rimbault on the 
Ornvan.” Will exchange “ Cassell’s Technical Educator.'’’—-- 
McEwen, Hal.der, Kirkcudbright. 
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